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

Windward Environmental, LLC August 19, 2020
200 West Mercer Street, Suite 401
Seattle, WA 98119
ATTN: Amara Vandervort
amarav@windwardenv.com 

SUBJECT: Revised Duwamish AOC4, Data Validation

Dear Ms. Vandervort,

Enclosed are the revised validation reports for the fractions listed below. Please replace the
previously submitted reports with the enclosed revised reports.

LDC Project #48680RV1:

SDG # Fraction

20F0039, 20F0075
20F0094, 20F0157

Semivolatiles, Hexachlorobenzene, Polychlorinated Biphenyls, Metals

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

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

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

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

! USEPA National Functional Guidelines 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

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

Sincerely,

Pei Geng
pgeng@lab-data.com 
Project Manager/Senior Chemist
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Windward Environmental, LLC August 13, 2020
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
July 17, 2020. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #48680:

SDG # Fraction

20F0039, 20F0075, 20F0094
20F0105, 20F0109, 20F0157
20F0186, 20F0191, 20F0194

Semivolatiles, Hexachlorobenzene, Polychlorinated
Biphenyls, Metals, Wet Chemistry, Polychlorinated
Dioxins/Dibenzofurans

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

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

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

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

! USEPA National Functional Guidelines 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

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

Sincerely,

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

mailto:amarav@windwardenv.com
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Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS/MSD, and DUPs L:\Windward\Duwamish\48680ST.wpd

14,171 pages-ADV R1 (Added Stage 4 to PCB for C & I) Attachment 1

     Stage 2B/4 (client Select)   EDD  LDC #48680 (Windward Environmental, LLC - Seattle WA / Duwamish AOC4)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

SVOA
(8270E)

PAHs
(8270E
-SIM)

(1)
Pest

(8081B)
PCBs

(8082A)
Metals
(6020A)

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 20F0039 07/17/20 08/07/20 0 1 0 1 0 1 0 2 0 1 0 1 0 1 0 2 0 2

B 20F0075 07/17/20 08/07/20 0 7 0 10 0 7 0 13 0 10 0 7 0 1 0 11 0 11

C 20F0094 07/17/20 08/07/20 0 8 0 12 0 8 0 15 0 12 0 8 0 1 0 15 0 15

D 20F0105 07/17/20 08/07/20 - - - - - - 0 4 0 1 - - 0 1 0 4 0 4

E 20F0109 07/17/20 08/07/20 0 3 0 3 0 3 0 10 0 5 0 3 - - 0 9 0 9

F 20F0157 07/17/20 08/07/20 0 5 0 4 0 4 0 4 0 4 0 4 0 1 0 4 0 4

G 20F0186 07/17/20 08/07/20 0 3 0 2 0 2 0 6 0 6 0 2 0 4 0 6 0 6

H 20F0191 07/17/20 08/07/20 0 4 0 6 0 4 0 11 0 10 0 4 0 4 0 10 0 10

I 20F0194 07/17/20 08/07/20 0 13 0 13 0 13 0 13 0 13 0 13 0 4 0 13 0 13

Total J/PG 0 44 0 51 0 42 0 78 0 62 0 42 0 17 0 74 0 74 0 0 0 0 0 0 0 0 0 0 0 0 0 484



LDC Report# 48680A2a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 18, 2020 

Parameters: Semivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0039 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC 1 09 20F0039-04 Sediment 06/01/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

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

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

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

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

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

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

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

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

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

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

IX. Laboratory Control Samples/Standard Reference Materials 

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

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

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

BIF0310-SRM1 Phenol 36.2 (42-150) All samples in SDG J (all detects) p 
Naphthalene 22.2 (33-167) 20F0039 J (all detects) 
Acenaphthylene 41.7 (52-148) J (all detects) 
Anthracene 56.7 (57-143) J (all detects) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

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

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

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

Due to SRM %R, data were qualified as estimated in one sample. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0039 

I Sam~le I Com~ound I Flag I A orP I Reason I 
LDW20-SC 1 09 Phenol J (all detects) p Standard reference materials 

Naphthalene J (all detects) (%R) 
Acenaphthylene J (all detects) 
Anthracene J (all detects) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 
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LDC #: 48680A2a 
SDG #: 20F0039 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

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

Date: otfo~ I~ 
Page:_t of_f_ 

Reviewer:~ 
2nd Reviewer:~ 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Ia 
Notes· 

I llalidatioo Area 

Sample receipt!Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

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

Client 10 

LDW20-SC1 09 
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D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0039-04 

SB=Source blank 
OTHER: 

. Matrix Date 

Sediment 06/01/20 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
--

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 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 ODD. Chrysene DODD. cis/trans-Decalin 01. N-Nitrosomorpholine 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 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 G 1. 2-Acetylaminofluorene 

H. 2,2'-0xybis( 1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 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. Acetophenone J1. 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 N1. 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) R1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) 81. Triphenylene 

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

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

V. 4-Chloro-3-methylphenol VV. Anthracene VVV .Benzonaphthoth iophene VVVV. 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 X1. 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. a-Toluidine 

COMPNDL_SVOA long list.wpd 



LDC#: lf~' frt;A~ 

G 
METHOD: GC/MS BNA (EPA SW 846 Method 8270fl'} 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) ( S /?..- JV1 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a LCS required? 
Y N N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

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

~! Fo-,lo-S'/t ~.!. A ;,.z. <'fJ..,J~) ( ) ( ) A-n \ P.e+/ 
~ 'Z~~ 2 < ~?-1<-L ~ ( ) ( ) \ 

Qti 41.7 ( ~2 .... /t{a ( ) ( ) 
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LDC Report# 48680A2b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Semivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0039 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC109 20F0039-04 Sediment 06/01/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected lon Monitoring (SIM) mode 

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

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

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds 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 compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

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

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound o/oD Samples Flag AorP 

02/28/20 N-Nitrosodiphenylamine 34.4 All samples in SDG UJ {all non-detects) A 
20F0039 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

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

Associated 
Date Compound o/oD Samples Flag AorP 

06/16/20 Benzoic acid 29.2 All samples in SDG J {all detects) A 
20F0039 UJ (all non-detects) 

Pentachlorophenol 40.6 J (all detects) 
UJ {all non-detects) 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

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

VIII. Matrix Spike/Matrix Spike Duplicates 

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

IX. Laboratory Control Samples/Standard Reference Materials 

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

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

Associated 
SRMID Compound %R (Limits) Samples Flag AorP 

BIF031 O-SRM2 1 ,4-Dichlorobenzene 11.7 (34-166) All samples in SDG J (all detects) p 
1 ,2-Dichlorobenzene 11.6 (36-164) 20F0039 UJ (all non-detects) 
2,4-Dimethylphenol 26.5 (40-160) 
1 ,2,4-Trichlorobenzene 28.6 (38-162) 

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. 
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XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

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

Due to ICV o/oD, continuing calibration %0, and SRM 0/oR, data were qualified as 
estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0039 

I Sample I Compound I Flag I AorP I Reason I 
LDW20-SC1 09 N-Nitrosodiphenylamine UJ (all non-detects) A Initial calibration verification 

(%0) 

LDW20-SC1 09 Benzoic acid J (all detects) A Continuing calibration (%0) 
UJ (all non-detects) 

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

LDW20-SC1 09 1 A-Dichlorobenzene J (all detects) p Standard reference materials 
1 ,2-Dichlorobenzene UJ (all non-detects) (%R) 
2 ,4-Dim ethyl phenol 
1 ,2,4-Trichlorobenzene 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 
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LDC #: 48680A2b 
SDG #: 20F0039 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 
s:- vo A 

METHOD: GC/MS P..olyAl:lolear Areffietie I t:1elreearbons (EPA SW 846 Method 8270E-SIM) 

Date:~t"£1.r-,L'Zt~ 
Page:_of_f 

Reviewer:~ 
2nd Reviewer:~ 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1Jr 

2 

3 

4 

5 

6 

7 

8 

Q 

Notes· 

I Yalidatioo Ama 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RL/LOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW20-SC1 09 

L:\ Windward\Duwamish\48680A2bW. wpd 

I I 
At A 

A 
1r I )V\) 

>w 
A 
fJ .A 

"' .f1AI 
IJ 
A 
N 

N 

N 

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

1 

Comments 

\C-AL- S- -z.o '~ 
Cv-.1 ~ 20~ 

~.,-c:s SRM 

D = Duplicate 
TB = Trip blank 

y"Y' 1cN cz. ~0 /, 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

20F0039-04 Sediment 06/01/20 

I 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
~-- -

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

. B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B 1. N-Nitrosodi-n-butylamine 

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

D. 1,3-Dichlorobenzene DO. Acenaphthylene ODD. Chrysene DODD. cis/trans-Decalin 01. 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'-0xybis(1-chloropropane) HH. 2,4-Dinitrophsnol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H 1. Pronamide 

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

11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K 1. 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-T richlorobenzene 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 ( 1 MDT) T1. Octachlorostyrene 

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

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene VVW. 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 X1. Pentachloroethane 

Y. 2,4,6-Trichlorophenol YY. Ffuoranthene YYY. 2,3,5-Trimethyfnaphthalene YYYY. a,a-Dimethyfphenethyfamine Y1. 3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrena ZZZ. Perylene ZZZZ. Hexachloropropene Z1. a-Toluidine 

COMPNDL_SVOA long list.wpd 



LDC #: 'ff>(, )() Pt 1h. 

>vvA ~ 
METHOD: GC/MS BAH (EPA SW 846 Method 8270~-SIM) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

P~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~N N/A Was an initial calibration verification standard analyzed after each I CAL for each instrument? 

Y(N lN/A Were all %0 within the validation criteria of ~~/30% 

# Date Standard ID Compound 
Fin~ 

(Limit: . /30% Associated Samples 

oz(2~/zo S L C-CI02.&f- ScV 1- ~ ?+.+ AI\ (~) 
I 
I 

ICVsvoa. wpd 

Page:_J_of-J
Reviewer:___l!Q_ 

2nd Reviewer:_ LV'_ 

Qualifications 
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LOG#: ~8 u80~2£, 

METHOD: GC/MS ~~(EPA SW 846 Method 8270'-SJM) 

. . . ..... 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(N)N!A 
YY\Jiv fJcov~ll~ UIII~IIJIIvl;:;~ \fUU} '-LV /0 GIIIU ICictliVC lt::tipull~t: ldlllUI~ \1"'\.1"'\.r} WILrml Ule rnernoa crnenat 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit) Associated Samples 

0 (, f,, 12-4 ~ tlT 1 b UJa~ I c, b~ > Prr> 2elf, 2- AJ) (NP + P--d-1 
TT 40;~· J L 

/ 

CONCAL.wpd 
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Reviewer:_J¥Q 

2nd Reviewer:_Ll}_ 

Qualifications 
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LDC #: cf& Cp ~ {Jr 2~ 

Sv'l1\ 
METHOD: GC/MS 8Pcti (EPA SW 846 Method 82700-SIM) 

. ~ ,. . .. .. . 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) / C R...!Yf 

Y/N N/A ----- ···- -------- .-----·--·------·-- ,.- ... , ~-·-- ._ .. _ ·-·~-·--·-·--··--···-·-··--- , ..... -, ................ _ ~'-"' ............... 
~ 

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

f!> 'IF 0?10- Sf2-M2.. t; 1\.7 ( 34--1,0> ( ) ( ) 

r 1),(, ( ~"-''+> ( ) ( ) 

0 2t;,.~ (!t_o-l'o ) ( ) ( ) 

~ 2g.C, ( ?g ... 1~21 ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

{ l ( ) ( _l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( _l ( ) ( ) _ 

LCSLCSD.2SD 

Associated Samples 

An ( f.J) ..r~4-1 
' / 

v r 
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LDC Report# 48680A3a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Hexachlorobenzene 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0039 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC109 20F0039-04 Sediment 06/01/20 
LDW20-SC1 09MS 20F0039-04MS Sediment 06/01/20 
LDW20-SC1 09MSD 20F0039-04MSD Sediment 06/01/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for 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 80818 

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

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

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

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

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

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

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

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

2 
V:\LOGIN\WINDWARD\DUWAMISH\48680A3A_W13.DOC 



I. Sample Receipt and Technical Holding Times 

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

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (0/oBD) 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 (0/oRSD) were less than or equal to 20.0%. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o with the following exceptions: 

Sample Compound Finding Criteria Flag A orP 

All samples in SDG Hexachlorobenzene ICV not performed. ICV required prior to UJ (all non-detects) A 
20F0039 each analytical run. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (0/oD) 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 (0/oR) were within QC limits. 

3 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

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

Spike ID MS {%R) MSD {%R) 
{Associated Samples) Compound {Limits) {Limits) Flag A orP 

LDW20-SC 1 09MS/MSD Hexachlorobenzene 165 (26-120) 165 (26-120) NA -
(LDW20-SC109) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

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

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

Due to no ICV performed, 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 
Hexachlorobenzene - Data Qualification Summary - SDG 20F0039 

I Sam~le I Com~ound I Flag I A orP I Reason I 
LDW20-SC109 Hexachlorobenzene UJ (all non-detects) A Initial calibration verification 

(%D) 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

5 
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LDC #: 48680A3a 
SDG #: 20F0039 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date: OlS/6q (?o 
Page:j_of_J 

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. 

)((\/ 

Note: 

-1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 
Notes· 

I llalidatiao A[ea 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes / I c; 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

()vAr~ll nf n<>+<> 

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

Client ID 

LDW20-SC1 09 

LDW20-SC1 09MS 

LDW20-SC1 09MSD 

L:\ Windward\Duwamish\48680A3aW. wpd 

I I Cammeots 

A I f1 
Jj 1 

A 1 sLAJ \ c,4 \,.. s- -zo ]; \c;J/.:_ 4~ 
I 

A CN~ 

~ 
L\ 
AI~~ 

<;;A\ I 

tJc 
'~ 
N 

N 

N 

fK 

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

%Ia 

t£5 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0039-04 

20F0039-04MS 

20F0039-04MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/01/20 

Sediment 06/01/20 

Sediment 06/01/20 

I 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

1 

A alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide -
L. Endosulfan II V. Aroclor-1016 ( FF }exachlorobenzene B. beta-BHC PP. Mirex 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 
'-~G. Chlordane QQ cis-Chlordane 

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

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 SS. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane UU. 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor w 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor ww. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide XX. 

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

COMPDLIST -35. wpd 



LDC #: 48680A3a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applic9lffe questions are identified as "N/A". 
What tvc.e of initial calibration verification calculation was oerformed? J!oD or %R 

1- .. ·- II 11•1 I --··-·-··-·I .--·Ill--··-· I -· I·--·-- I I·--- .. I- I.., # V' I '"' W -··--··-·I -· ··-· 1- -I --·-lVI -- ·--IV;; 
Detector/ 

Standard ID Column Associated Sam 

No ICV performed I Hexachlorobenzene All (ND) 

48680 no ICV-8081.wpd 
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Reviewer:~ 

2nd Reviewer:~ 
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LDC#: 4 -s (, '60 A ~A.., VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

:¥7~ NiA 
Y(N)N/A v vt;;l t;; Lilt; IVIvtiVIvLI fJcl ~t;;IIL 1 t;;~uvcllc;:, t tOf"\.1 c:u 1u LIIC 1 CldLIVC pt:::1 ~CIIL UIIICI t:III.Jt:;:, \1"\r-L.J) WILl Ill I Lilt: \...lv IIIJIIl::S r , 

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

2-(?L ££ _lij_t; J'Zfi-~ ( ) ( J t ( }Jl)) 
I t I ( ) ( ) ( ) 

....... ./ 

1 ~ ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

l ~ ( ) ( ) 

MSD.3S.wpd 
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Reviewer: ~ 
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LDC Report# 48680A3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0039 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC109 20F0039-04 Sediment 06/01/20 
LDW20-SC113 20F0039-05 Sediment 06/01/20 
LDW20-SC1 09MS 20F0039-04MS Sediment 06/01/20 
LDW20-SC1 09MSD 20F0039-04MSD Sediment 06/01/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

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

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %0 Samples Compound Flag AorP 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor-1248 J (all detects) A 
SDG 20F0039 Aroclor-1254 UJ (all non-detects) 

Aroclor-1260 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

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

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

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

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

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

Spike ID MS (o/oR) MSD (o/oR) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

LDW20-SC1 09MS/MSD Aroclor-1260 - 198 (58-120) J (all detects) A 
(LDW20-SC1 09) 

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

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

LDW20-SC1 09MS/MSD Aroclor-1260 40.5 (S30) J (all detects) A 
(LDW20-SC1 09) 

VIII. Laboratory Control Samples/Standard Reference Materials 

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

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

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

Due to ICV o/oD and MS/MSD o/oR and RPD, data were qualified as estimated in two 
samples. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary- SDG 20F0039 

I Sample I Com~ound I Flas I AorP I Reason I 
LDW20-SC1 09 Aroclor-1248 J (all detects) A Initial calibration verification 
LDW20-SC113 Aroclor-1254 UJ (all non-detects) (%D) 

Aroclor-1260 

LDW20-SC1 09 Aroclor-1260 J (all detects) A Matrix spike/Matrix spike 
duplicate (%R)(RPD) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0039 

No Sample Data Qualified in this SDG 
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LDC #: 48680A3b 
SDG #: 20F0039 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

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

Date: o8'j'l Ao 
Page:_/ ~fj_ 

Reviewer: 1¥f 
2nd Reviewer:-z:::::p--___ 

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

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(II 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

Notes· 

I llalidatiac A[ea 

Sample receipt/Technical holding times 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes / IS 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Com pound quantitation/RLILOQ/LODs 

Target compound identification 

()\/,:>r.:.ll nf rl.:.t.:. 

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

Client 10 

LDW20-SC1 09 

LDW20-SC113 

LDW20-SC1 09MS 

LDW20-SC1 09MSD 

L:\Windward\Duwamish\48680A3bW. wpd 

I I Cam meets 

~'A 
~ ,'s~ I cAl/ ~ :l.o 10 I 0\f (:. zo ~ 

A CtA{(:. 

A 
fJ 

A/A 
>w 
A 
~ 
N 

N 

A 

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

us 

Zol.. 

Sl<..tv( 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0039-04 

20F0039-05 

20F0039-04MS 

20F0039-04MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/01/20 

Sediment 06/01/20 

Sediment 06/01/20 

Sediment 06/01/20 

I 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

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

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

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

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane UU. 

H. Endosulfan I R. Endrin aldehyde 88. Aroclor-1260 LL. trans-Nonachlor vv 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor ww. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide XX. 

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

COMPDLIST -38. wpd 



LDC #: <ffs ~((C) ft ?;)? VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not ap~ble questions are identified as "N/A". 
What type of initial calibration verification calculation was performed? %0 or %R 

- - -----

4N)N/A . -·. ····-· . - ... ---·· - . ···- -·-·· - .. _.._.. --- ···--- -· ·- , __ . , ...... ·-··---·-·· -· ·--· ·- -· --·- ,..., . -- ·-- , ...... - ~ 
%0 

# Date Standard ID n Compound (Limit ~ 20.0) Associated Samples 

o';(o(2o S I fo 17G>- SOJJ. - '2G 13e> 21. () Alf (fJt> +-J2A2 
' / 

- - -

,...,..-_ 

ICV-8081_2.wpd 

Page:_Lof-l

Reviewer:~ 
2nd Reviewer:--4::b:-

Qualifications 

Jiuf! rA-
f~d z hA M]_ 
\.II ' / 



LOG#: 1- 8Co 'i>Dfr?Jb 
-- VALIDATION FINDINGS WORKSHEET 

Matrix Spike/Matrix Spike Duplicates 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 
·~ Was a MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
·~····· . ·-·- -··- ........ f"'-·--••• ·---•-••-- ,..,, ~~ -··- .,,,_ •-•--••- t""-•--••• """"•••-•-••"""-""' \1'1 ....,, -. .. 1 .. 11111 .. IIV 'IC.'-' IIIIIIL~: 

MS MSD 
# MS/MSD 10 Compound %R (limits) %R (Limits) RPD (Limits) Associated Samples 

?/~ bt; ( ~ 1"13 ( l;f< ... llO ) ( ~ 1 ( Y-t4-) 
't?P> ( ) ( ) 4tJ.~ ( ~?') ) ); 't' 

( ) ( ) ( , 
) 

v 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) l _l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.3S.wpd 

Page:_j_of_, 

Reviewer:~ 
2nd Reviewer:__LU::::::::.-

Qualifications 
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LDC Report# 48680A4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Metals 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0039 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC 1 09 20F0039-04 Sediment 06/01/20 
LDW20-SC1 09MS 20F0039-04MS Sediment 06/01/20 
LDW20-SC 1 09MSD 20F0039-04MSD Sediment 06/01/20 
LDW20-SC1 09DUP 20F0039-04DUP Sediment 06/01/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for 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 6020A 
Mercury by EPA SW 846 Method 7471 B 

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

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

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

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

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

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

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

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

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

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

Ill. Instrument Calibration 

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

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

Although the low level check standard exceeded QC limits for arsenic, no data was 
qualified since all associated results were greater than 2X the reporting limit. 

IV. ICP Interference Check Sample Analysis 

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

V. Laboratory Blanks 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

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

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

LDW20-SC109MS/MSD Silver 41.5 (75-125) 49.8 (75-125) J (all detects) A 
(All samples in SDG 
20F0039) 
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Spike ID MS (o/oR) MSD (o/oR) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

LDW20-SC109MS/MSD Copper 130 (75-125) - J (all detects) A 
(All samples in SDG 
20F0039) 

Relative percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

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

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

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

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

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

Due to MS/MSD %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. 
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Duwamish AOC4 
Metals - Data Qualification Summary - SDG 20F0039 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW20-SC109 Silver J (all detects) A Matrix spike/Matrix spike 

Copper J (all detects) duplicate (%R) 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

5 
V:\LOGIN\WINDWARD\DUWAMISH\48680A4A_WI3.DOC 



LDC #: 48680A4a 
SDG #: 20F0039 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Date: 7/30/20 
Page:_1_of_1_ 

Reviewer: AT~ 
2nd Reviewer: __ ~--=--

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

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

11~ 

I Validation Area I I 
Sample receipt/Technical holding times A/A 

ICP/MS Tune A 

Instrument Calibration A 

ICP Interference Check Sample (ICS) Analysis A 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

Overall Assessment of Data 

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

Client ID 

LDW20-SC1 09 

LDW20-SC1 09MS 

LDW20-SC1 09MSD 

LDW20-SC1 09DUP 

A 

N 

sw 1(2,3) 

A 4 

N 

A LCS/SRM 

N 

N 

N 

A 

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

Comments 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0039-04 

20F0039-04MS 

20F0039-04MSD 

20F0039-04DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/01/20 

Sediment 06/01/20 

Sediment 06/01/20 

Sediment 06/01/20 

I 

Notes:. _______________________________________________ ___ 

V:\An\LDC # 48680\48680A4aW.wpd 1 



LDC #: 48680A4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

QC 

2,3,4 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

Analysis Method 

CVAA 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680A4a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

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

Page 1 of 1 

Reviewer: ATL 

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

acceptable limits with the following exceptions: 

MS/MSD 

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

2&3 s Ag 41.5 49.8 75-125 all J/UJ/A Det 

Cu 130 75-125 all Jdet/A Det 

Comments: 



LDC Report# 48680A6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Wet Chern istry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0039 

Laboratory Sam pie Collection 
Sample Identification Identification Matrix Date 

LDW20-SC1 09 20F0039-04 Sediment 06/01/20 
LDW20-SC113 20F0039-05 Sediment 06/01/20 
LDW20-SC1 09MS 20F0039-04MS Sediment 06/01/20 
LDW20-SC1 09DUP 20F0039-04DUP Sediment 06/01/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

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

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

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

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

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

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

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

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

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

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

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

Ill. Continuing Calibration 

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

IV. Laboratory Blanks 

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

Maximum Associated 
Blank ID Analyte Concentration Samples 

ICB/CCB Total organic carbon 0.02% All samples in SDG 20F0039 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (0/oR) were within QC limits. 

VII. Duplicate Sample Analysis 

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 methods. Percent 
recoveries (0/oR) were within QC limits. 

3 
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Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

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

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

4 
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Duwamish AOC4 
Wet Chemistry- Data Qualification Summary- SDG 20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary- SDG 20F0039 

No Sample Data Qualified in this SDG 
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LDC #: 48680A6 
SDG #: 20F0039 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM 2540G) 

Date: 7/30/20 
Page:_1_of_1_ 

Reviewer: ATL,LH.,- .....-
2nd Reviewer:_~__,_-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
'd f . k h vall ation indlnQS wor s eets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

11.::;: 

I Validation Area 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

Overall assessment of data 

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

Client ID 

LDW20-SC1 09 

LDW20-SC113 

LDW20-SC1 09MS 

LDW20-SC1 09DUP 

I I 
A/A 

A 

A 

sw 

N 

A 3 

A 4 

A LCS/SRM 

N 

N 

A 

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

Comments 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0039-04 

20F0039-05 

20F0039-04MS 

20F0039-04DU P 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/01/20 

Sediment 06/01/20 

Sediment 06/01/20 

Sediment 06/01/20 

I 

Notes: ____________________________________________ _ 
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LDC #: 48680A6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1,2 TS, TOC 

QC 

4 TS, TOC 

3 TOC 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680A6 

METHOD: lnorganics 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: % 

Maximum 
PB 

(units) 
ICB/CCB 

Action 

(%) 
Level 

0.02 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Associated Samples: all 

Page 1 of 1 

Reviewer: ATL 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is establisec 



LDC Report# 48680A21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0039 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC 1 09 20F0039-04 Sediment 06/01/20 
LDW20-SC1 09DUP 20F0039-04DUP Sediment 06/01/20 

1 
V:\LOGIN\WINDWARD\DUWAMISH\48680A21_WI3.DOC 



Introduction 

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

The analyses were performed by the following method: 

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

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

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

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

Ill. Initial Calibration and Initial Calibration Verification 

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

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

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

The percent differences (%0) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds 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 unlabeled compounds 
and labeled compounds with the following exceptions: 

Concentration Associated Affected 
Date Compound (Limits) Samples Compound Flag A or P 

06/25/20 13C 12-1 ,2 ,3,4, 7 ,8,9-HpCDF 73.9 ng/mL (77-129) All samples in SDG 1 ,2,3,4,7,8,9-HpCDF J (all detects) p 
20F0039 

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

3 
V:\LOGIN\WINDWARD\DUWAMISH\48680A21_WI3.DOC 



V. Laboratory Blanks 

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

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0465-BLK1 06/22/20 1 ,2,3,7,8-PeCDD 0.175 ng/Kg All samples in SDG 
2,3,4,6, 7 ,8-HxCDF 0.0946 ng/Kg 20F0039 
1 ,2,3,4,6,7,8-HpCDF 0.166 ng/Kg 
OCDF 0.521 ng/Kg 
OCDD 1.32 ng/Kg 
Total PeCDD 0.175 ng/Kg 
Total HpCDF 0.166 ng/Kg 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 

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

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

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

DUPID 
(Associated Samples) Compound RPD (Limits) Flag A or P 

LDW20-SC1 09DUP OCDF 46.2 (S25) J (all detects) A 
(LDW20-SC 1 09) 

VIII. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (o/oR) were within QC limits. 

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 
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X. Labeled Compounds 

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

XI. Compound Quantitation 

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

I Sam~le I Com~ound I Flag I A orP I 
All samples in SDG 20F0039 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

Due to continuing calibration concentration, DUP RPD, and compounds reported as EMPC, 
data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 20F0039 

I Sam~le I Com~ound I Flag I A orP I Reason I 
LDW20-SC1 09 1 ,2,3,4,7,8,9-HpCDF J (all detects) p Continuing calibration 

(concentration) 

LDW20-SC 1 09 OCDF J (all detects) A Duplicate sample 
analysis (RPD) 

LDW20-SC 1 09 All compounds reported as J (all detects) A Compound quantitation 
estimated maximum possible (EMPC) 
concentration (EMPC). 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0039 

No Sample Data Qualified in this SDG 
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LDC #: 48680A21 

SDG #: 20F0039 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

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

Date: 08/07/20 

Page:_1_of_1_ 
Reviewer:--ffi_ 

2nd Reviewer:..b::#==--

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

l1n 
Notes· 

I llalidatioo Area I I 
Sample receiQ_t/Technical holding times A/A 

HRGC/HRMS Instrument performance check A 

Initial calibration/ICV 

Continuing_ calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duQiicates/LD 

Laboratory control samples 

Field duplicates 

Labeled Compounds 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW20-SC1 09 

LDW20-SC 1 09DUP 

AlA 

sw 

sw 

N 

N/SW 

A 

N 

A 

N 

N 

N 

A 

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

BIF0465-BLK1 

C:\Users\jgo\Desktop\48680 dioxins\48680A21 \1 48680A21 W. wpd 1 

Ccmmeots 

ICAL ~20/35% 

CCV~ QC Limits 

OPR, SRM 

EMPC = Jdets/A 

D = Duplicate 
TB = Trip blank 

ICV ~ QC Limits 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

20F0039-04 Sediment 06/01/20 

20F0039-04DUP Sediment 06/01/20 

I 



VALIDATION FINDINGS WORKSHEET 

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

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

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

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

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

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

Notes: __________________________________________________ _ 

COMPNDList.wpd 



LDC #: 48680A21 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
:f._ Was a routine calibration performed at the beginning of each 12 hour period? 
_N_ Were all concentrations within method QC limits for unlabeled and labeled compounds? 
Y Did all routine calibration standards meet the len Abundance Ratio criteria? 

Finding lon 
I # Date Standard ID Com~ound Conc:n_g/ml (Limits) Abundance Ratio Associated Samples 

I 

06/25/20 SIF0380-ICV1 13C12-P 73.9 (77-129) All (Det) 

I 

2 48680A21 ccv.wpd 
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Reviewer:~ 
2nd Reviewer:~ 

Qualifications 

J/UJ/P _(g_ual Pl 



LDC #: 48680A21 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". 
:f._ Were all samples associated with a method blank? 
:f._ Was a method blank performed for each matrix and whenever a sample extraction was performed? 
:f._ Was the method blank contaminated? 

Blank extraction date: 06/22/20 Blank analysis date: 06/25/20 Associated samples: All (>5x) 
Cone. units: no/Ko 

Page _1_of_1_ 

Reviewer: JVG 
2nd Reviewer: Cf'?' 

1--;om;ou~~ II Blank ID I 'I srmple ldentificatiQn I 
llt111rlilltlllll~lJrlfitiJJ\Ilfll!fll srFo465-BLK1 I <5x> I I I I I I I I 
Is II o.175 I o.88 I 
M 0.0946* 0.47 

0 0.166 0.83 

Q 0.521* 2.61 

G 1.32 6.60 

s 0.175 0.88 

l_y_ n 166 083 

*EMPC 
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LDC #: 48680A21 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

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". 
::f_ Was a duplicate sample analyzed for each matrix in this SDG? 

# Duplicate ID Comoound RPD (Limits) Associated Samples 

2 Q 46.2 ( ::;25% ) 1 (Det) 
( ::; ) 

( ::; ) 

( ::; ) 

( ::; ) 
( ::; ) 
( ::; ) 
( ::; ) 

( ::; ) 
( ::; ) 

( ::; ) 

( ::; ) 

( ::; ) 

( ::; ) 

( ::; ) 

( ::; ) 

( ::; ) 

( ::; ) 

( ::; ) 

( ::; ) 

( ::; ) 
( ::; )_ 
( ::; l 

Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer: 

Qualifications 

Jdets/A 

Comments:------------------------------------------------------------------------------------------------------------
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LDC Report# 4868082a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0075 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC 1 02 20F0075-02 Sediment 06/02/20 
LDW20-SC1 01 20F0075-03 Sediment 06/02/20 
LDW20-SC 117 20F0075-04 Sediment 06/02/20 
LDW20-SC123 20F0075-06 Sediment 06/02/20 
LDW20-SC 123FD 20F0075-07 Sediment 06/02/20 
LDW20-SC125 20F0075-08 Sediment 06/02/20 
LDW20-SC 130 20F0075-10 Sediment 06/02/20 
LDW20-SC1 02MS 20F0075-02MS Sediment 06/02/20 
LDW20-SC1 02MSD 20F0075-02MSD Sediment 06/02/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

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

All sample results were subjected to Stage 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 compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

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

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 9.6°C, 11.6°C, and 12.8°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

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 compounds. 

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

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

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

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Surrogates 

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

VIII. Matrix Spike/Matrix Spike Duplicates 

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

IX. Laboratory Control Samples/Standard Reference Materials 

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

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

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

BIF0380-SRM1 Phenol 40.0 (42-158) All samples in SDG J (all detects) p 
Naphthalene 16.2 (33-167) 20F0075 J (all detects) 
Acenaphthylene 32.4 (52-148) J (all detects) 
Acenaphthene 46.9 (51-149) J (all detects) 
Anthracene 44.6 (57-143) J (all detects) 
Benzo(a)pyrene 53.8 (54-146) J (all detects) 

X. Field Duplicates 

Samples LDW20-SC 123 and LDW20-SC 123FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration 1ug/Kg) 

Compound LDW20-SC123 LDW20-SC123FD RPD 

Phenol 14.1 18.6 28 

Naphthalene 11.0 12.3 11 

2-Methylnaphthalene 13.1 11.9 10 

Acenaphthylene 7.6 6.8 11 

Dimethylphthalate 7.4 19.3U Not calculable 

Acenaphthene 6.6 5.4 20 
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Concentration (ug/Kg) 

Compound LDW20-SC123 LDW20-SC123FD 

Dibenzofuran 9.3 7.8 

Fluorene 7.8 7.2 

Phenanthrene 57.5 48.6 

Anthracene 18.5 15.6 

Fluoranthene 115 105 

Pyrene 142 136 

Butylbenzylphthalate 74.7 22.6 

Benzo(a)anthracene 56.5 48.1 

Chrysene 80.5 67.1 

Bis(2-ethylhexyl)phthalate 141 124 

Benzofluoranthenes, total 183 159 

Benzo(a)pyrene 71.0 61.6 

lndeno(1 ,2,3-cd)pyrene 46.6 42.2 

Dibenzo(a, h)anthracene 12.7 11.8 

Benzo(g,h,i)perylene 56.2 49.2 

XI. Internal Standards 

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

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 
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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 SRM o/oR, data were qualified as estimated in seven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0075 

I Sam~le I Com~ound I Flag I A orP I Reason I 
LDW20-SC102 Phenol J (all detects) p Standard reference 
LDW20-SC1 01 Naphthalene J (all detects) materials (%R) 
LDW20-SC117 Acenaphthylene J (all detects) 
LDW20-SC 123 Acenaphthene J (all detects) 
LDW20-SC 123FD Anthracene J (all detects) 
LDW20-SC125 Benzo(a)pyrene J (all detects) 
LDW20-SC130 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 
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LDC #: 48680B2a 
SDG #: 20F0075 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

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

Date: 68/~(2o 
Page:_\ of_l_ 

Reviewer:~ 
2nd Reviewer:~ 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
..,.. 
13 

14 

I llalidatico A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW20-SC1 02 

LDW20-SC1 01 

LDW20-SC117 

LDW20-SC123 

LDW20-SC 123FD 

LDW20-SC 125 

LDW20-SC130 

LDW20-SC1 02MS 

LDW20-SC1 02MSD 

~ .t:F1L1~-f?tk: ~ 

0 
p 

L:\Windward\Duwamish\48680B2aW. wpd 

I I Ccmmeots I 
~Wt.A Ctrrl.u ~s. = er. c, oc f2 .. 8~C IJ,(,'c, ( 1:1'\ sa,. +f.• c-1. tttJ; 

....... .L •• ) 

r AI 
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A 
A 
A 
A 
A 

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

1 

(CAL !;; 2.()~ 

cNf.~< 

:: 

Lcs stz~ 

4/~ 

D = Duplicate 
TB = Trip blank 
EB =Equipment blank 

LabiD 

20F0075-02 

20F0075-03 

20F0075-04 

20F0075-06 

20F0075-07 

20F0075-08 

20F0075-10 

20F0075-02MS 

20F0075-02MSD 

\._ -
\(/\/~ ~b I~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

...,v, 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles (EPA SW 846 Method 8270jlJ) 

Validation Area Yes No 

I. Technical holding times 

Were all technical holding times met? / 
Was cooler temperature criteria met? / 
II. GCIMS Instrument performance check 

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

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

11/a. Initial calibration 

Did the laboratory perform a 5 point calibration prior to sample analysis? / 
Were all percent relative standard deviations (%RSD) ~ 20% and relative response / factors (RRF) within method criteria? 

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

11/b. Initial Calibration Verification 

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

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

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

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

V. Laboratory Blanks 

Was a laboratory blank associated with every sample in this SDG? / 
Was a laboratory blank analyzed at least once every 12 hours for each matrix and /v 
concentration? 

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

VI. Field blanks 

Were field blanks were identified in this SDG? 
..... // 

Were target compounds detected in the field blanks? 

VII. Surrogate spikes 
/ 

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

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

VIII. Matrix spike/Matrix spike duplicates L 
Were matrix soike (MS) and matrix soike duolicate <MSm analvzed in this SDG? I 

Level IV Checklist_8270D_rev02.wpd 
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v 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

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

IX. Laboratory control samples 

Was an LCS analvzed oer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / 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% to +1 00% 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? v 
Did compound spectra meet specified EPA "Functional Guidelines" criteria? v 
Were chromatogram peaks verified and accounted for? / 
XIV. System performance 

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

Overall assessment of data was found to be acceptable. /1 

Level IV Checklist_8270D_rev02.wpd 

NA 
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Findings/Comments 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
-- - -

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 
.. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B 1. 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 DDD. Chrysene DDDD. cis/trans-Decalin D1. N-Nitrosomorpholine 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 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 G 1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophe!nol 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. Acetophenone J 1. Ethyl methanesulfonate 

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

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

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

I 
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 Q 1. 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) 81. Triphenylene 

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

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

V. 4-Chloro-3-methylphenol W. Anthracene VVV. Benzonaphthothiophene VVVV. 1,2,4,5-Tetrachlorobenzene V1. 1 A-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 

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

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

A2.. f>~U>,f.lll\rr~thM'\e...) 
1 

-rr-hA 
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LDC #: f~(p %'0 ~2M--

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

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) ( S fZN-1 

~ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a LCS required? 
Y N N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

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

Jb 1. r-o~ w .. 5~t-M!.. A .fn,o ( fZ-1&"8) ( ) ( ) _k_O {JL.e.\-_)_ 
5 f(D. 2.. (~~-1(,7) ( ) ( ) 

\ / 

t:>tJ ~2 .. 4 (S_t-ft{g) ( ) ( ) 

G(9 Jf',,q (~f_-r4e; > ( ) ( ) 

v..; 44- ,(, ( ;.7..-tf !>) ( ) ( ) 

IJ:"! 5,.t ( ~4-t-'f,) ( ) ( ) 

( ) ( ) ( ) II 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_{_ ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

j_ l ( ) ( ) 

LCSLCSD.wpd 
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LDC#: 48680B2a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 8270E) 
~ Were field duplicate pairs identified in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

I I 
Concentration (ug/Kg) 

I Compound 4 5 

A 14.1 18.6 

s 11.0 12.3 

w 13.1 11.9 

DD 7.6 6.8 

cc 7.4 19.3U 

GG 6.6 5.4 

JJ 9.3 7.8 

NN 7.8 7.2 

uu 57.5 48.6 

w 18.5 15.6 

yy 115 105 

zz 142 136 

AAA 74.7 22.6 

CCC 56.5 48.1 

DOD 80.5 67.1 

EEE 141 124 

A2 183 159 

Ill 71.0 61.6 

JJJ 46.6 42.2 

KKK 12.7 11.8 

LLL 56.2 49.2 

V:\Josephine\FIELD DUPLICATES\48680B2a windward duwamish.wpd 
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NC 

20 

18 
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17 
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16 

18 
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LDC #: 4868082a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

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

Page:_1_of_1_ 
Reviewer:~ 

2nd Reviewer: ~ 

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

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

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 02/28/20 Phenol (DCB) 

Naphthalene (NPT) 

NT10 Diethylphthalate (ANT) 

Phenanthrene (PHN) 

Chrysene (CRY) 

BEHP (DNOP) 

Benzo(g,h,i)perylene (PRY) 

022820 svoa nt1 0 

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

Reported Recalculated 

RRF RRF 

(RRF 10 std) (RRF 10 std) 

1.59347 1.59347 

0.92453 0.92453 

1.37384 1.37384 

1.03992 1.03992 

1.20105 1.20105 

0.49495 0.49495 
1.23732 1.23732 

Reported 

Average RRF 
(Initial) 

1.65585 

0.92758 

1.35321 

1.02052 

1.21232 

0.48711 

1.24193 

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

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 
(Initial) 

1.65585 7.959 7.959 

0.92758 1.339 1.339 

1.35321 7.313 7.313 

1.02052 1.897 1.897 

1.21232 3.091 3.091 

0.48710 3.070 3.070 

1.24193 6.014 6.014 



LDC # 48680B2a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

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

Page:_1_of_1_ 
Reviewer:~ 

2nd Reviewer:~ 

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) 

~ ----- ---

Calibration 

# Standard ID Date Compound (IS) 

1 NT1 020062302. 6/23/2020 Phenol (DCB) 

Naphthalene {NPT) 

NT10 Fluorene (ANT) 

Phenanthrene (PHN) 

Chrysene (CRY) 

BEHP (DNOP) 
Benzo(g,h,i)perylene (PRY) 

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

Reported 
Average RRF RRF 

(Initial) (CCV) 

1.65585 1.62455 

0.92758 0.94636 

1.55760 1.32268 

1.02052 1.01094 
1.21232 1.15605 

0.48711 0.47106 
1.24193 1.17446 

Recalculated 

RRF 
(CCV) 

1.62455 

0.94636 

1.32268 

1.01094 
1.15605 

0.47106 
1.17446 

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

Reported Recalculated 
%D %D 

1.9 1.9 

2.0 2.0 

15.1 15.1 

0.9 0.9 

4.6 4.6 

3.3 3.3 
5.4 5.4 



LDC #:_f_8i_~ ~- ~ M_ VALIDATION FINDINGS WORKSHEET 
Surrogate Results V~rification 

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

Page:_1_of_1_ 

Reviewer: JVG, 
2nd reviewer: ~ 

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

%Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS - Surrogate Spiked 

I 
-

Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

N itrobenzene-d5 $ ()0 j3;!c,_to ft;o,s ,o.g 0 

2-Fiuorobiphenyl ~.~u /2.> 7J...r; \ 
Terphenyl-d 14 v 4 ~(& -3# ~7;~ (p1,4 ~1.~ 
Phenol-d5 I f7t1 ~, ~C:9 t.S3c, C,o. ~ ~0. ~ 
2-Fiuorophenol -'0. t;c-v S2. 7 C2.7 

2,4, 6-Tribromophenol s.,,~ 7S,ft; 7~,, 

2-Chlorophenol-d4 v 5. 614 ~(~ ,c;_q 
1 ,2-Dichlorobenzene-d4 S~o() '?, 'ZZ.~ 6 f.~ Co4.v V' 

5 I ID ampe 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2, 4, 6-T ribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

5 I ID ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4, 6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 



LDC#: 4~~ Wf2.26- VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

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

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer: d.: -

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

% Recovery = 1 00 * (SSC - SC)/SA Where: sse = Spiked sample concentration 
SA = Spike added 

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

MS/MSD samples: o.A 
Spike Sample Spiked Sample 

Cur 'l"'vu,...; 
Adlkd 

( LI\Ci) 1&.. ) 
concenXation 

(lAI) koi 
Concenx:._tion 

( ~ ) 

lli~~f:~~~~~~~:;J,j·,;:.J!i)·;,;i;.:'.i:!ij,~i·l!ll,l:1t!"~j!/:\i''Ii;!lii;;i1:1:il1.;i;i\:~~~;~!~\!!!\~i(:j,;,;/:i"'iiiri'[ 
J 

_/ M<::n 
./ I 

·Me: ------ MC: M<::n 

Phenol 5D4 so~ ~:2.,!>" 4~ 44C( 

N-Nitl oso-OI-n-pmp91~iTliMe 

4-C.,blot:O d r+~etR)'Ipb~ol 

Acenaphthene 7,' 4J-y 4-,4-
PefH8enlorof'~eflol 

Pyrene 
"' 

II 21~ ~~, ~(, 7 I 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

M::atriv C:nilco 1\JI..,.+,.iv C:nilct:> I llliSlllliSD I 
Percent Recovery Percent Recovery I RPD I 

.... -' ~t:>t"',,,.. ~ ~t:>r:alr - . 
~ ...... ,. .... 

(,' ,.J ~'- ~ 7o,'f 7o,~ 4,e;4 5.6"J 

¥o .. ? Sb,; ~o .. c. 80.7 o, +~tt 6.tfi 

~?:g ~7. 1 ~1-4 8'1.!;; /, 2(p t. z l 

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 #: 4l)u?>Oet~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

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

Page:_1_of_1_ 

Reviewer:~ 

2nd Reviewer:~ 

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

% Recovery = 1 00 * (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 samples: ~I rO., ~ _. P)s 1 

I Compound I 
Spike Spike I I CS II I CSD II 
Addt Conce,ration 

I II II ( W1 ) (~ ~) Percent Recovery Percent Recovery 
'·'i'li·'!:·,:,·.::.i:•·''··- / / , 

.J _LCSD I~~ 1 ~~n I~~ ... R,.,...~l,... .... -• R~r..~lr.. 
... 

Phenol !:;dO IvA- 6~7 ~ 7CJ .. 1!> 7Cf .. 3 

N ~~i~FQiiQ di t:1 p~gpylaOJ.ine 

4-,C.bleF9 3 R=~etl=lylj:li:!Qi=!QI 

Acenaphthene 3S"cJ Cc:;.c, 6CJ..-9 ~ 
/ 

Pe11~aclllo1 opl1eAOI ~ 
Pyrene y 7 lftJo ·"' ¥-o .. o <6-o, o ~ 

I CSll CSD I 
RPD I 

-' R~r..~lr..••l~t~ri 

~ 
~ 

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

Page: :~1 
Reviewer: J 

2nd reviewer: ___ _ 
METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

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 = .c&.l(lsill{,)(DF)(2.0) Example: 
(A;s)(RRF)(V0 )(Vi)(%S) 

l Gil Y!.J S01 (..; Ax = Area of the characteristic ion (EICP) for the Sample 1.0. 
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) Cone.= {7 07~'f}( tf, 0 }( It?\\...;_( fJDOO }{ } 

<?oS77&f )< J.ZI2'J2.. )< ''·'~)<o. ~go)< ) 

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

li~A"'J~ VI = 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 

# Sample ID Compound 
Conce~~on 
(~ c7~n~~~n Qualification 

I Citl'"U)<-1'\~ 
/ / ./ 

ll~ J{~ -
I 

RECALC.wpd 



LDC Report# 4868082b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0075 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT1 06 20F0075-01 Sediment 06/02/20 
LDW20-SC1 02 20F0075-02 Sediment 06/02/20 
LDW20-SC1 01 20F0075-03 Sediment 06/02/20 
LDW20-SC117 20F0075-04 Sediment 06/02/20 
LDW20-SC123 20F0075-06 Sediment 06/02/20 
LDW20-SC123FD 20F0075-07 Sediment 06/02/20 
LDW20-SC125 20F0075-08 Sediment 06/02/20 
LDW20-IT1 05 20F0075-09 Sediment 06/02/20 
LDW20-SC130 20F0075-10 Sediment 06/02/20 
LDW20-IT127 20F0075-11 Sediment 06/02/20 
LDW20-IT127MS 20F0075-11 MS Sediment 06/02/20 
LDW20-IT127MSD 20F0075-11 MSD Sediment 06/02/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected lon Monitoring (SIM) mode 

All sample results were subjected to Stage 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 compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

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

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 9.6°C, 12.8°C, and 11.6°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

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

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

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

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

02/28/20 N-Nitrosodiphenylamine 34.4 LDW20-SC1 02 J (all detects) A 
LDW20-SC1 01 
LDW20-SC117 
LDW20-SC123 
LDW20-SC123FD 
LDW20-SC125 
LDW20-SC130 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

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

3 
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Associated 
Date Compound %D Samples Flag AorP 

06/23/20 Benzoic acid 29.2 LDW20-SC1 02 J (all detects) A 
LDW20-SC1 01 
LDW20-SC117 
LDW20-SC123 
LDW20-SC123FD 
LDW20-SC125 
LDW20-SC130 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

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

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0656-BLK2 06/23/20 1 A-Dichlorobenzene 0.7 ug/Kg All samples in SDG 20F0075 
1 ,2-Dichlorobenzene 0.8 ug/Kg 

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

Reported Modified Final 
Sample Compound Concentration Concentration 

LDW20-SC1 02 1 A-Dichlorobenzene 3.0 ug/Kg 3.0U ug/Kg 
1 ,2-Dichlorobenzene 1.3 ug/Kg 1.3U ug/Kg 

LDW20-SC101 1 A-Dichlorobenzene 3.6 ug/Kg 3.6U ug/Kg 

LDW20-SC117 1 A-Dichlorobenzene 1.8 ug/Kg 1.8U ug/Kg 

LDW20-SC123 1 A-Dichlorobenzene 2.1 ug/Kg 2.1U ug/Kg 

LDW20-SC123FD 1 ,2-Dichlorobenzene 1.2 ug/Kg 1.2U ug/Kg 

LDW20-SC125 1 A-Dichlorobenzene 1.5 ug/Kg 1.5U ug/Kg 

VI. Field Blanks 

No field blanks were identified in this SDG. 

4 
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VII. Surrogates 

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

VIII. Matrix Spike/Matrix Spike Duplicates 

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

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

LDW20-IT127MS/MSD Chrysene 126 (48-120) -- J (all detects) A 
(LDW20-IT127) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

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

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

X. Field Duplicates 

Samples LDW20-SC123 and LDW20-SC123FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Compound LDW20-SC123 LDW20-SC123FD RPD 

1 A-Dichlorobenzene 2.1 27.3 171 

1 ,2-Dichlorobenzene 4.9U 1.2 Not calculable 

Benzyl alcohol 13.2 17.5 28 

Benzoic acid 38.5 54.3 34 

N-Nitrosodiphenylamine 3.1 2.9 7 

5 
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XI. Internal Standards 

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

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound 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 ICV 0/oD, continuing calibration °/oD, and MS/MSD 0/oR, data were qualified as 
estimated in eight samples. 

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

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

6 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0075 

I Sample I Compound I Flas I AorP I Reason I 
LOW20-SC1 02 N-Nitrosodiphenylamine J (all detects) A Initial calibration 
LOW20-SC1 01 verification (%0) 
LOW20-SC117 
LOW20-SC123 
LOW20-SC123FO 
LOW20-SC125 
LOW20-SC130 

LOW20-SC1 02 Benzoic acid J (all detects) A Continuing calibration 
LOW20-SC1 01 (%0) 
LOW20-SC117 
LOW20-SC123 
LOW20-SC123FO 
LOW20-SC125 
LOW20-SC130 

LOW20-IT127 Chrysene J (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary- SDG 20F0075 

Modified Final 
Sample Compound Concentration AorP 

LOW20-SC1 02 1 ,4-0ichlorobenzene 3.0U ug/Kg A 
1 ,2-Dichlorobenzene 1.3U ug/Kg 

LDW20-SC1 01 1 A-Dichlorobenzene 3.6U ug/Kg A 

LDW20-SC117 1 A-Dichlorobenzene 1.8U ug/Kg A 

LOW20-SC123 1 A-Dichlorobenzene 2.1U ug/Kg A 

LDW20-SC123FD 1 ,2-Dichlorobenzene 1.2U ug/Kg A 

LDW20-SC125 1 A-Dichlorobenzene 1.5U ug/Kg A 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary- SDG 20F0075 

No Sample Data Qualified in this SDG 
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LDC #: 4868082b 
SDG #: 20F0075 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

~~ 

Date:t>8/<Sr /2o 
Page:_lof ) 

Reviewer:~ 
2nd Reviewer:~ 

METHOD: GC/MS P-ol~nblsl&ar Arel"',atic ~lyd1 oca1 5eA6 (EPA SW 846 Method 8270E-SIM) 

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. 

XIV. 

XV. 

Note: 

"2. 
1 

2 1 

3 ' 
4 I 

5 t 

6 
f 

7 \ 

8 ~ . 

,. -·~-~ ..... ArAa 

Sample receipt/Technical holdinq times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control sam pies 

Field duplicates 

Internal standards 

Compound quantitation RLILOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW20-IT1 06 

LDW20-SC 1 02 

LDW20-SC101 

LDW20-SC117 

LDW20-SC123 

LDW20-SC123FD 

LDW20-SC125 

LDW20-IT1 05 

)) 
p 

9 ' LDW20-SC130 

10 ~ LDW20-IT127 

11 LDW20-IT127MS 

12 LDW20-IT127MSD 

13 

1;, &I po ~ao- ~-tk--v 

L:\ Windward\Duwamish\4868082bW. wpd 
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'L 
A ~~1 leA\,-~ Zt> l~ 

~IN C(/\{ ~ 1b -J 
5W 
~ 
A 

>LAJ 
A \_..~ Sf<.M 

~~ .1?= t?/~ 
A 
tl 
bt 
t\ 
(A 

ND =No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

y-r" 

\..... 

\OVS. 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Lab ID Matrix Date 

20F0075-01 Sediment 06/02/20 

20F0075-02 Sediment 06/02/20 

20F0075-03 Sediment 06/02/20 

20F0075-04 Sediment 06/02/20 

20F0075-06 Sediment 06/02/20 

20F0075-07 Sediment 06/02/20 

20F0075-08 Sediment 06/02/20 

20F0075-09 Sediment 06/02/20 

20F0075-10 Sediment 06/02/20 

20F0075-11 Sediment 06/02/20 

20F0075-11 MS Sediment 06/02/20 

20F0075-11 MSD Sediment 06/02/20 

' i \0 ' ' 
1 

./ 

I) 



LDC #: __ lf_g_&_~_~_:l.k VALIDATION FINDINGS CHECKLIST 

Method: J2AH (EPA SW 846 Method 8270JZ)-SIM) 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holdina times met? 
..... / 

Was cooler temperature criteria met? / 

11. GC/MS Instrument oerlormance 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? / 
//Ia. Initial calibration 

Did the:·laboratory perform a 5 point calibration prior to sami:iie analysis? / 
Were all percent relative standard deviations (%RSD) ,:5 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? 

11/b. Initial Calibration Verification 

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

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

IV.Conanuingcalibraaon 

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

instrument? 

Were all percent differences (%0) < 20% and relative response factors (RRF) > 0.05? 

\1. 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? / 

v . 
I 

VI. Field blanks 

Were field blanks identified in this SDG? /~ 
.. 

/ Were target compounds detected in the field blanks? 

VII. Surrogate spikes ./ 

Were all surrogate percent differences (%R) within QC limits? v 
If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis / 'performed to confirm %R? 

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

VIII. Matrix spike/Matrix spike duplicates 

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

~-

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

Level IV checklist_82700-SIM_rev02.wpd 

..... 

.... 

Page:_1 of_2_ 
Reviewer:~ 

2nd Reviewer:~---

Findings/Comments 

/ 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_£_of_2_ 
Reviewer: J~ 

2nd Reviewer: 

Validation Area Yes No NA Findings/Comments 
-· -. 

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 taraet compounds detected in the field duplicates? / 

/ 

XI. Internal standards 

Were internal ~tandard area counts within -50% or +1 00% of the associated calibration / standard? 
, .. 

Were retention times within + 30 seconds of the associated cali.bration 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 compoun9? 

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 (RRTs) within+ 0.06 RRT units of the standard? / 
~ 

Did compound spectra meet specified EPA "Functional Guidelines" criteria? / 
Were chromatoaram peaks verified and accounted for? / 
XIV. System performance 

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

Overall assessment of data was found to be acceptable. / 

Level IV checklist_8270D-SIM_rev02.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
~-----------------------

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

I B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B 1. N-Nitrosodi-n-butylamine 

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

D. l3-Dichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. N-Nitrosomorpholine 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 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 G 1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 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. Acetophenone 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) S 1. T riphenylene 

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

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

V. 4-Chloro-3-methylphenol W. Anthracene VVV. Benzonaphthothiophene WVV. 1,2,4,5-Tetrachlorobenzene V1. 1 A-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 X1. Pentachloroethane 

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

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

COMPNDL_SVOA long list.wpd 



LDC#: 48(p~ ~Z.6 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

('w"A ~ 
METHOD: GC/MS PAi+(EPA SW 846 Method 8270Jtf-SIM) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

{]J N N/A Was an initial calibration verification standard analyzed after each I CAL for each instrument? 
I ( I 'I I 'I//"\ VVCIC C:lll /OLJ VVJLIIIII LIIC VCliiUClLIUII I.JIILCIICl Ul ~-z:::IJ/vU~/0 -/OLJ f 

~ 

# Date Standard ID Compound 
Finding o/:~ 

(Limit: <20-:8% 0% Associated Samples 

02ftSl /20 srcoo2-11- seN~ t(t( ?f.tf ~.., 7 '1 ~~ 1-{ 
I , 

ICVsvoa. wpd 

D-t"t-
_.... 

Page:_\ of_l 
Reviewer:~ 

2nd Reviewer:~ 

Qualifications 

J_flAJ/A.. 



LDC#: 4'f (9~ Jb2b 

t~ .v. 
METHOD: GC/MS PflcH (EPA SW 846 Method 8270j0-SIM) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

VNJN/A VV\..il\..i ~bl\,.,\..ill~ Ulllvlvllvv.:l \'uL.J} 'IC..V ,U CUIU lviCiliVC IC\SfJlJII~C ldl..lUI~ \r\r\r} WflfllfJLIJ~ IJJelflQQ Cfl{erJa( 

Finding %0 Finding RRF 
Associated Samples I # Date Standard ID Compound (Limit: <20.0%) (Limit) 

I I O(.B~t?ol ~'oU6"v,o~z I P~f 

I 
UJ.~ 

I I 

"'l.-7' 'f' !Iff, !- (PEt) 

CONCAL.wpd 
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Reviewer:~ 

2nd Reviewer:-U--

Qualifications 
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4L. 
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LDC#: ~~Gko ~.u,- VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: GC/MS PAH (EPA SW 846 Method 82700-SIM) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N N/A Was a method blank analyzed for each matrix? 
Y/ N N/A Was a method blank analyzed for each concentration preparation level? 

N N/A Was a method blank associated with every sample? 
N N/A Was the blank contaminated? If yes, please see q lification below. 

ank extraction date: g; fl(, ,12D Blank analysis date: o" ~~ ~ 
2..-7 '1 

I 
t.. ~ t 

?. t; I~ ~.,/u 1.& !lA 
f.~ l 

Blank extraction date: Blank analysis date: __ _ 
dS - ·----------- --··· ·--· 

II Blank ID I 

. -- E II I I I I 

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

I I 

Page:_l_of---t 

Reviewer:~ 
2nd Reviewer:~ 

I I 

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

Rl ll.l\11(<::? \Atnrl 



LDC#: ~~Df;Zb 

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

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

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

Page:_\ ot_1 
Reviewer:~ 

2nd Reviewer:~ 

Y )'J 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 

···-. • • -- - ···-· ···-- -· ·-·J ___ -. -· J -- --···r-·-- -· ---·. ···-·· .... 
v CN_ tM!A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

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

,, (\'2- POP IZG> ( L(r~ - I u ) ( ) ( ) lo ( 9t+ ) J ~~/A 
""' ./ ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) I_ J 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

l ~ ( ) { J 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( J ( ) ( ) 

MSD.wpd 



LDC#: 4868082b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

OD: GCMS SVOA (EPA SW 846 Method 8270E-SIM) 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (ug/Kg) 

Compound 5 6 

E 2.1 27.3 

F 4.9U 1.2 

QQQ 13.2 17.5 

PPP 38.5 54.3 

QQ 3.1 2.9 

V:\Josephine\FIELD DUPLICATES\48680B2a windward duwamish.wpd 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: d 

RPD 

171 

NC 

28 

34 
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LDC #: 4868082b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E-SIM) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd 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 = (A,J(Cis)/(Ais)(C,J 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 02/28/20 1 ,4-DCB (DCB) 

SIM 1,2,4-TCB (NPT) 

NT10 Pentachlorophenol (PHN) 

Calibration 

# Standard ID Date Compound (IS) 

2 I CAL 05/11/20 Chrysene (CRY) 

SIM Benzo(a)pyrene (PRY) 

NT8 

022820 nt1 0 051120 nt8 svoasim 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 5 std) (RRF 5 std) 

1.31443 1.31443 

0.36297 0.36297 

0.19257 0.19257 

Reported Recalculated 

RRF RRF 

(RRF 2.5 std) (RRF 2.5 std) 

1.22429 1.22429 

1.17321 1.17321 

Reported 

Average RRF 

(Initial) 

1.41049 

0.40284 

0.16863 

Reported 

Average RRF 

(Initial) 

1.17941 

1.08195 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Reca leu Ia ted 

Average RRF %RSD %RSD 

(Initial) 

1.41049 10.3 10.3 

0.40284 12.2 12.2 

0.16863 11.6 11.6 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.17941 5.1 5.1 

1.08195 9.9 9.9 



LDC # 4868082a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E-f$(M J 

Page:_1_of_1_ 
Reviewer:~ 

2nd Reviewer:~ 

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) 

Calibration 

# Standard ID Date Compound (IS) 

1 NT1 020062303S 6/23/2020 1,4-DCB (DCB) 

1 ,2,4-TCB (NPT) 

NT10 Pentachlorophenol (PHN) 

2 N820061502 6/15/2020 Chrysene (CRY) 

NT8 Benzo(a)pyrene (PRY) 

Where: 

ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 

Reported 

Average RRF RRF 

(Initial) (CCV) 

1.41049 1.35447 

0.40284 0.41332 

0.16863 0.17243 

1.17941 1.11921 

1.08195 1.02197 

Recalculated 

RRF 

(CCV) 

1.35447 

0.41332 

0.17243 

1.11921 

1.02197 

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

Reported Recalculated 

%D %D 

4.0 4.0 

2.6 2.6 

2.3 2.3 

5.1 5.1 

5.6 5.5 



LDC #:_4_~_cir;_ P.> 2h VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

~~ b 
METHOD: GC/MS fi¥sj-f (EPA SW 846 Method 8270.0'-SIM) 

Page:_1_of_1_ 

. Reviewer: . ~ 
2nd reviewer: 

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

%Recovery: SF/SS * 100 

Sample ID· .. 

Surrogate 
Spiked 

Ni~eA~el"'e d5 w-Pitu -;,Of) 

2-f(IJ.CU:obipi:IQFlyl \<\<k-A'f 
Ter~d14 *1'1- t?iro v 

S I ID ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

I ID Sample : 

Surrogate 
~~iked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

I ID Sample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Sample to· 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

·:· 

Percent 
Surrogate Recovery 

Found Reported 

t.q~7 ~ (,.' 
'2., ~~7 9 ?-- .. "}' 

?--, t~ ~"2---t 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

•!: 

Percent 
Recovery Percent 

Recalculated Difference 

(,~. ~ 0 

~ .,...,. ,. 
~ "2-..- ~ <~ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: tf8 v 6D !> 2!:J VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

CYQ- E 
METHOD: GC/MS P-AH (EPA SW 846 Method 82700"-SIM) 

Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:~-

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

%. R~covery = 100 * (SSC- SC)/SA 

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

Where: sse = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: __ _.;_h ....:....1\..:...::-y:..._ ____ _ 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

----l Spike Sample Spiked Sample I Matrix Spike Matrix Spike Duplicate II MS/MSD I 
Added Concentration ConcentraUon I II I 

Compound ( ( ( /i ) : Percent Recovery Percent Recoverx RPD 
m08i0W00r'·7"~~~·; ... :: ",.:'~~ 
ill~f£f:~&J~,r€1L~~u~ L~ :~l~~LtvJ~u~ ~~~~i~~\.: ~L~.~·TI 

Acenaphthene 

MS I MSD 

(/() ~ffD 1}r \ 

MS I MSO [!:ported LRecalc. Reportecl_~ Recalc. [;po~d I Recalc. 1
1 

3~ (,IJ(, ~ .... <.f~ f' 

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.wpd 



LDC#: tfY 6 kO fo 2h \___ 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer: , 

S\11fr {;" 
METHOD: GC/MS RAH (EPA SW 846 Method 8270[1-SIM) 

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

% Recovery = 100 * (SC/SA 

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

Where: SSC = Spike concentration 
SA = Spike added 

LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~J: ~ 0/~- ~~2. 

I I 
Spike I ICS II ICSD II 

ConcenXation 

I II II Compound ) ( ) Percent Recove!l Percent Recove!l 
-i@t"%<*ilJ!ltJJ):Q.lliM\\jli•>'W'W;~!J.!~?1~tfilg;~ 

~'!'i\\'\[<fM;,#0,!'1,\%',"f1i~jtjl ~ ,;,~!,', •a. 
%';r&f~~rr*m ~~;::«'..m ~~~ ~ ma•" 

Acenaphthene 

Pyrene 

B l S""<'O J.JA.. "Z!;J VA- 5"Cf-.. 

I CSLI CSD I 
RPD I 

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 #:_\f:_!i?_Ct,_~ J!, !.6 VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

~~ € 
METHOD: GC/MS~ (EPA SW 846 Method 827~-SIM) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: ~ 

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.WslNtl(DF)(2. 0} Exam pi~: 
(As)(RRF)(V~)(Vi) (%S) 

~,~ A,. = Area of the characteristic ion (EICP} for the Sample J.D. 10 
I 

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) Cone. = ( ?Pf ~ 6 }{ 2,() }{ o.~...,..,L )( /f.C>D }( ) 

<7z c;(~)(J. \7'f 4-l )( 1'5,s7'f' O.'f ~ } 

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

4/.2,.. ..,~ v, = Volume of extract injected in microliters (ul) = 

vt = Volume of thefconcentrated 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 

# Sample 10 Compound 
Concent/ttion 

<*> ~ 
Concen;ration 

( "'t. r~) Qualification 

lo dtrt.tJ~ 4\.'Y/ 41. y v ----, 

--

RECALC.wpd 



LDC Report# 4868083a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Hexachlorobenzene 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0075 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC1 02 20F0075-02 Sediment 06/02/20 
LDW20-SC101 20F0075-03 Sediment 06/02/20 
LDW20-SC117 20F0075-04 Sediment 06/02/20 
LDW20-SC123 20F0075-06 Sediment 06/02/20 
LDW20-SC123FD 20F0075-07 Sediment 06/02/20 
LDW20-SC125 20F0075-08 Sediment 06/02/20 
LDW20-SC130 20F0075-10 Sediment 06/02/20 
LDW20-SC1 02MS 20F0075-02MS Sediment 06/02/20 
LDW20-SC1 02MSD 20F0075-02MSD Sediment 06/02/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 80818 

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

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

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

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

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

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

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

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

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 9.6°C, 12.8°C, and 11.6°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

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

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o with the following exceptions: 

Sample Compound Finding Criteria Flag A orP 

All samples in SDG Hexachlorobenzene ICV not performed. ICV required prior to J (all detects) A 
20F0075 each analytical run. UJ (all non-detects) 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

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

V. Laboratory Blanks 

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

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0278-BLK1 06/10/20 Hexachlorobenzene 0.42 ug/Kg All samples in SDG 20F0075 

3 
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Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. 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. 

VIII. Matrix Spike/Matrix Spike Duplicates 

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

IX. Laboratory Control Samples 

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

X. Field Duplicates 

Samples LDW20-SC123 and LDW20-SC123FD were identified as field duplicates. No 
results were detected in any of the samples. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

Due to no ICV performed, data were qualified as estimated in seven samples. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

5 
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Duwamish AOC4 
Hexachlorobenzene - Data Qualification Summary - SDG 20F0075 

I Sam~le I Com~ound I Flag I A orP I Reason I 
LDW20-SC 1 02 Hexachlorobenzene J (all detects) A Initial calibration verification 
LDW20-SC101 UJ (all non-detects) (%D) 
LDW20-SC 117 
LDW20-SC123 
LDW20-SC 123FD 
LDW20-SC125 
LDW20-SC130 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0075 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 

6 
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LDC #: 48680B3a 
SDG #: 20F0075 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date: o&(o4 k 
Page:_f of_L 

Reviewer:~ 
2nd Reviewer:~ 

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

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

'XlV 

Note: 

-
1 

2-

3 

4-
-

5 

t 
7 

8 

9 

10 

Notes· 

'. .. -• Area 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RLILOQ/LODs 

Target compound identification 

System Performance 

r'\\/cr<>ll nf n<>t<> 

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

Client ID 

LDW20-SC 1 02 

LDW20-SC1 01 

LDW20-SC117 

LDW20-SC123 

LDW20-SC123FD 

LDW20-SC125 

LDW20-SC130 

LDW20-SC1 02MS 

LDW20-SC1 02MSD 

b 
p 

L:\ Windward\Duwamish\48680B3aW. wpd 

r., 

sw I A CClSl.u t~ : q .li"c.., f2.s•c 
' kl 

A ,ciA 
Pr cC{~ 2o~ 

S_~' 
h.i 
A 
A 
A Lrs 
N)) }) := 4~ 
N 

N 

N 

.A 

ND =No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

20F0075-02 

20F0075-03 

20F0075-04 

20F0075-06 

20F0075-07 

20F0075-08 

20F0075-10 

20F0075-02MS 

20F0075-02MSD 

11.c, "c.- { ~JI\.SfA1f,'c-ie~to.1: ~ ..,.,'l.k. :..,_;, ~I 
'-

(C\1 ~ 'Z() ~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

/ 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1 016 @;exachlorobenzene PP. Mirex 
._ 

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

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

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane UU. 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor vv 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor ww. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide XX. 

Notes=-----------------------------------------------------------------------------------------------------------------

COMPDLIST -3S. wpd 



LDC #: 4868083a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC PesticidesiPCBs (EPA SW 846 Method 808118082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
What type of initial calibration verification calculation was performed? _%0 or ~R 
Y N NIA Was an initial calibration verification standard analyzed after each I CAL for each instrument? 
Y N NIA Did the initial calibration verification standards meet the %0 I %R validation criteria of <20.0% I 80-120%? 

Detector/ 
Standard ID Column Associated Sam 

No ICV eerformed I Hexachlorobenzene All {ND} 

48680 no ICV-8081.wpd 

Page:_1_of_1_ 

Reviewer:____&Q 
2nd Reviewer: ~ 

Qualifications 

J/UJ/A I 



'-f2i. 

LDC#: lfs&~ ~~~ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

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? 

Y N N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 
Y N N/A If extract clean-up was performed, were extract clean-up blanks analyzed at the proper frequencies? 

Page:_j_of---l 

Reviewer:--W-
2nd Reviewer:~ 

N N/A Was there conta.mination in the method blanks? If yes, please see the qualifications below. 11.(J { • u _ ~ ND q-{ 7 r<L-) 
(,do (?.o Blank analysis date: 0' /r ~ (2() Associated samples: P e.. I~~ 

I 

i 

Blank extraction date: Blank analysis date: ______ _ Associated samples: ______________ _ 

Cone. units: 

II Compound -- -~~- - ~Ia~~-~~ -~~- - ---- Sample Identification - -- ---- I 
I II _ I_ I I I I __ _ _I__ __ ____ _I__ _ I I 

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". 

BLANKS.wpd Privileged and Confidential 



LDC Report# 4868083b_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 18, 2020 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0075 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT1 06 20F0075-01 Sediment 06/02/20 
LDW20-SC 1 02 20F0075-02 Sediment 06/02/20 
LDW20-SC1 02DL 20F0075-02DL Sediment 06/02/20 
LDW20-SC 1 01 20F0075-03 Sediment 06/02/20 
LDW20-SC 117 20F0075-04 Sediment 06/02/20 
LDW20-SC121 20F0075-05 Sediment 06/02/20 
LDW20-SC123 20F0075-06 Sediment 06/02/20 
LDW20-SC 123FD 20F0075-07 Sediment 06/02/20 
LDW20-SC125 20F0075-08 Sediment 06/02/20 
LDW20-IT1 05 20F0075-09 Sediment 06/02/20 
LDW20-SC 130 20F0075-10 Sediment 06/02/20 
LDW20-SC 130DL 20F0075-1 ODL Sediment 06/02/20 
LDW20-IT127 20F0075-11 Sediment 06/02/20 
LDW20-IT1 06MS 20F0075-01 MS Sediment 06/02/20 
LDW20-IT1 06MSD 20F0075-01 MSD Sediment 06/02/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 9.6°C, 12.8°C, and 11.6°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %0 Samples Compound Flag A orP 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor-1248 J (all detects) A 
SDG 20F0075 Aroclor-1254 J (all detects) 

Aroclor-1260 J (all detects) 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

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

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

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

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

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

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag A orP 

LDW20-IT1 06MS/MSD Aroclor -1260 - 204 (58-120) J (all detects) A 
(LDW20-IT1 06) 

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

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

LDW20-IT1 06MS/MSD Aroclor-1260 60.3 (S30) J (all detects) A 
(LDW20-IT1 06) 

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 (0/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 

Samples LDW20-SC123 and LDW20-SC123FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Compound LDW20-SC123 LDW20-SC123FD RPD 

Aroclor-1248 51.4 59.1 14 

Aroclor-1254 70.9 88.2 22 

Aroclor-1260 98.7 104 5 

X. Compound Quantitation 

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

4 
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I Sam~le I Com~ound I RPD I Flag I A orP I 
LDW20-SC102 Aroclor -1260 74 J (all detects) A 

LDW20-SC1 01 Aroclor-1254 41.4 J (all detects) A 
Aroclor-1260 48.8 J (all detects) 

LDW20-SC125 Aroclor-1248 40.2 J (all detects) A 

LDW20-IT1 05 Aroclor-1248 42.6 J (all detects) A 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

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

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

Sample Compound Reason Flag A orP 

LDW20-SC1 02 Aroclor-1260 Results exceeded calibration range. Not reportable -
LDW20-SC130 

LDW20-SC102DL All compounds except Results from undiluted analyses were Not reportable -
LDW20-SC 130DL Aroclor-1260 more usable. 

Due to ICV o/oD, MS/MSD o/oR and RPD, and RPD between two columns, data were 
qualified as estimated in eleven 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 20F0075 

I Samf:!le I Comr:!ound I Flag I A orP I Reason 

LOW20-IT1 06 Aroclor-1248 J (all detects) A Initial calibration verification 
LOW20-SC101 Aroclor-1254 J (all detects) (%0) 
LOW20-SC117 Aroclor-1260 J (all detects) 
LOW20-SC121 
LOW20-SC123 
LOW20-SC 123FO 
LOW20-SC125 
LOW20-IT1 05 
LOW20-IT127 

LOW20-SC 1 02 Aroclor -1248 J (all detects) A Initial calibration verification 
LOW20-SC130 Aroclor-1254 J (all detects) (%0) 

LOW20-SC1020L Aroclor -1260 J (all detects) A Initial calibration verification 
LOW20-SC 1300L (%0) 

LOW20-IT1 06 Aroclor-1260 J (all detects) A Matrix spike/Matrix spike 
duplicate (%R)(RPO) 

LOW20-SC101 Aroclor-1254 J (all detects) A Compound quantitation 
Aroclor-1260 J (all detects) (RPO between two 

columns) 

LOW20-SC125 Aroclor-1248 J (all detects) A Compound quantitation 
LOW20-IT1 05 (RPO between two 

columns) 

LOW20-SC1 02 Aroclor -1260 Not reportable - Overall assessment of data 
LOW20-SC130 

LOW20-SC 1 020L All compounds except Not reportable - Overall assessment of data 
LOW20-SC 1300L Aroclor-1260 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0075 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0075 

No Sample Data Qualified in this SDG 

6 
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LDC #: 4868083b 
SDG #: 20F0075 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

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

Date: CJf/04 k 
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 .L• ArA::I 

I. Sample receipt/Technical holding times 

II. Initial calibration/ICV 

Ill. Continuin_g calibration 

IV. Laboratory Blanks 

v. Field blanks 

VI. Surrogate SQikes /ls. 
VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound quantitation/RULOQ/LODs 

XI. Target compound identification 

Yll ()uAroll nf rl::d!:ll 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 -
17 

N = Not provided/applicable 
SW = See worksheet 

Client 10 

LDW20-IT1 06 

LDW20-SC1 02 

LDW20-SC1 02AE CJL. 
LDW20-SC1 01 

LDW20-SC117 

LDW20-SC121 

LDW20-SC123 D 
LDW20-SC123FD b 
LDW20-SC125 

LDW20-IT1 05 

LDW20-SC130 

LDW20-SC130Rf"" tl 
LDW20-IT127 

LDW20-IT1 06MS 

LDW20-IT1 06MSD 

eirofltg~ ~ 

L:\Windward\Duwamish\48680B3bW. wpd 

r.., lf:.ur: IA11:.. '-~" 

~~~A ~ ~='1.<-t# 12 ,goc II~G. •c... \.~ ..,.,.~e.· -lo 

A ,5~ 
A 
1t 
~ 

]t_/A 
5W 
A 
s~ 
5114' 

N 

s~ 

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

t CAL ~ 2. oJ~ 
Cl<N{:; 2o 4 

LU/p ~~ 

p = 7/i_ 
I 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

20F0075-01 

20F0075-02 

20F0075-02Re' lit... 

20F0075-03 

20F0075-04 

20F0075-05 

20F0075-06 

20F0075-07 

20F0075-08 

20F0075-09 

20F0075-10 

20F0075-1 OBf 0).... 

20F0075-11 

20F0075-01 MS 

20F0075-01 MSD 

IOV~ ~~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

:l-

rH>( ) 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1 016 FF. Hexachlorobenzene PP. Mirex 

C. delta-8HC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ ois-Chlordane 

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

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane UU. 

H. Endosulfan I A. Endrin aldehyde 88. Aroclor-1260 LL. trans-Nonachlor vv 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor ww. 

J. 4,4'-DDE T. gamma-Chlordane DO. 2,4'-DDE NN. cis-Heptachlor epoxide XX. 

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

COMPDLIST-3S.wpd 



LDC #: f~ C,80 ~ ~h VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
W-Qat type of initial calibration verification calculation was performed? /o/oD or ~R 
~N N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
'(N)N/A Did tt 

------- ----------------- ~--~ ------~--------·-··--· --·-·-· -- ·--,...,. 

~ %0 
# Date Standard ID n Compound (Limit s 20.0) Associated Samples 

oc;~_k sr FOJ7'- ~cv 1- ~c Bfk 2l.o An i Jl.t.u 
'- ~ / 

I 

I 

\ 
i '·\ 

\ 

JCV-8081_2.wpd 

Page:_J_of_,_ 

Reviewer:~ 
2nd Reviewer:--=u.-

Qualifications 

J /"'T !1r 
( ~ z:.. . . A-A ~5_) 
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LDC#: lf~~ ~'J, VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 

N N/A Was a MS/MSD analyzed every 20 samples for each matnx or whenever a sample extract1on was performed? 
YN N/A Were the MS/MSD ----- -- \--- w w. -· •••• -·. ~ .... ···-. -

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

14/JS" ~B ( ) 204- (~-/10) ( ) 
, (P.t+ 1 ,, ( ) ( ) Co.? < ?o ) l/ \ 1/ 

ll 
( l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( l 
( ) ( ) ( ) 

( l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.3S.wpd 
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Reviewer:~ 

2nd Reviewer:~ 

Qualifications 

J k-\s !A. 
I. 

I 

,. 

I 



LDC#: 48680B3b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

cJJ:THOD: GC PCB (EPA SW 846 Method 8082A) 
NA Were field duplicate pairs identified in this SDG? 
NA Were target analytes detected in the field duplicate pairs? 

'/ 

I I 
Concentration (ug/Kg) 

I Compound 7 8 

Aroclor 1248 51.4 59.1 

Aroclor 1254 70.9 88.2 

Aroclor 1260 98.7 104 

V:\Josephine\FIELD DUPLICATES\48680B3b windward duwamish.wpd 
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Page:_1_of_j_ 
Reviewer: JVG 

2nd Reviewer:-~ 

RPD I 
14 

22 
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LDC #: cfg {, r>o ~'>b 

METHOD: _!_ GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered .. N ... Not applicable questions are identified as .. N/A ... 
veiiV/D Only 
.. N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 

'"0 N N/A Did the reported results for detected target compounds agree within 1 0.0°/o of the recalculated results? 
Y~N/A Did the percent difference of detected compounds between two columns./detectors :s40°/o? 

If no. olease see findinas bell 

# Compound Name Sample ID 
~D Between Two Columns/Detectors 

Limit (S 40%) 

l?~ ~ 74-

AA 4 41cGf-

~~ } lf Il.l) 

z q 4o.z 

2._ t6 fz, G 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA%RPD2col_r1.wpd 

Page: _l_of_l 

Reviewer: JVG 
2nd ReviewerT 

Qualifications 

J .. JR~ fA I 
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LDC #: lf$ ~ i'O f> 'Jb VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: GC Pesticides/PCBs (EPA SW846 Method 8081/8082) 

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

Page: -\_of __ / 

Reviewer: ~ 
2nd Reviewer: 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

@N N/A Was the ove-rall quality and usability of the data acceptable? 

# Compound Name Findin_g_ Associated sample Qualifications 

f>,.B ? u,( ~~ 2. I) ~R.. /_A .., , 

A\l ~raif ~ho'Ve/ Ji l 3 f2 II 
• ( 

Comments: __________________________________________________________________________________________________________ __ 

OVR cpd.wpd 



LDC Report# 4868084a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Metals 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0075 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT1 06 20F0075-01 Sediment 06/02/20 
LDW20-SC 1 02 20F0075-02 Sediment 06/02/20 
LDW20-SC 1 01 20F0075-03 Sediment 06/02/20 
LDW20-SC117 20F0075-04 Sediment 06/02/20 
LDW20-SC123 20F0075-06 Sediment 06/02/20 
LDW20-SC123FD 20F0075-07 Sediment 06/02/20 
LDW20-SC125 20F0075-08 Sediment 06/02/20 
LDW20-IT1 05 20F0075-09 Sediment 06/02/20 
LDW20-SC 130 20F0075-10 Sediment 06/02/20 
LDW20-IT127 20F0075-11 Sediment 06/02/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental 
Protection Agency (EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 74718 

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

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

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

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

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

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

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

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

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°/o. 

Ill. Instrument Calibration 

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

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

IV. ICP Interference Check Sample Analysis 

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

V. Laboratory Blanks 

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

Maximum Associated 
Blank ID Analyte Concentration Samples 

ICB/CCB Arsenic 0.025 ug/L LDW20-SC130 
LDW20-IT127 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

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

3 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

LDW20-SC 1 09MS/MSD Silver 41.5 (75-125) 49.8 (75-125) J (all detects) A 
(LDW20-SC 1 02 
LDW20-SC101 
LDW20-SC117 
LDW20-SC 123 
LDW20-SC 123FD 
LDW20-SC 125 
LDW20-SC 130) 

LDW20-SC 1 09MS/MSD Copper 130 (75-125) - J (all detects) A 
(LDW20-SC 1 02 
LDW20-SC101 
LDW20-SC117 
LDW20-SC123 
LDW20-SC 123FD 
LDW20-SC 125 
LDW20-SC 130) 

Relative percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

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

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

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

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

XI. Field Duplicates 

Samples LDW20-SC 123 and LDW20-SC 123FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Anal}'te LDW20-SC123 LDW20-SC123FD RPD 

Arsenic 6.35 6.70 5 

Cadmium 0.19 0.21 10 

Chromium 21.9 23.4 7 

Copper 35.3 38.0 7 

4 
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Concentration (mg/Kg) 

Analyte LDW20-SC123 LDW20-SC123FD RPD 

Lead 16.3 19.8 19 

Mercury 0.110 0.126 14 

Silver 0.17 0.18 6 

Zinc 79.6 83.8 5 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

Due to MS/MSD %R, 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 
Metals - Data Qualification Summary - SDG 20F0075 

I Samele I Anal~te I Flag I AorP I Reason I 
LDW20-SC102 Silver J (all detects) A Matrix spike/Matrix spike 
LDW20-SC101 Copper J (all detects) duplicate (%R) 
LDW20-SC117 
LDW20-SC123 
LDW20-SC 123FD 
LDW20-SC125 
LDW20-SC 130 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 

6 
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LDC #: 4868084a 
SDG #: 20F0075 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Date: 7/30/20 
Page:_1_of_1_ 
Reviewer:~ 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d" k h t va1 at1on In 1ngs wor s ee s. 

I I Validation Area I I Comments 

I. Sample receipt/Technical holding_ times A/A 

II. ICP/MS Tune A 

Ill. Instrument Calibration A 

IV. ICP Interference Check Sample (ICS) Analysis A 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1'=1 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

Overall Assessment of Data 

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

Client ID 

LDW20-IT1 06 

LDW20-SC1 02 

LDW20-SC1 01 

LDW20-SC117 

LDW20-SC123 

LDW20-SC123FD 

LDW20-SC125 

LDW20-IT1 05 

LDW20-SC130 

LDW20-IT127 

sw 

N 

sw From SDG # 20F0039 (LDW20-SC1 09MS/MSD) 

A From SDG # 20F0039 (LDW20-SC1 09DUP) 

N 

A LCS/SRM 

sw (5,6) 

N 

N 

A 

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

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0075-01 

20F0075-02 

20F0075-03 

20F0075-04 

20F0075-06 

20F0075-07 

20F0075-08 

20F0075-09 

20F0075-10 

20F0075-11 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

I 

Notes: ______________________________________________________________________________________ _ 
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LDC #: 48680B4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

2 to 7, 9 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

1,8,10 As 

Analysis Method 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680B4a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

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

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 9,10 

Maximum 

ICB/CCB 
Action 

(ug/L) 
Level 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680B4a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

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

Page 1 of 1 

Reviewer: ATL 

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

acceptable limits with the following exceptions: 

MS/MSD ID Matrix Analyte MS%R MSD%R %R Limit RPD RPD Limit Associated Samples Qualification Det/ND 
LDW20-SC109 s Ag 41.5 49.8 75-125 2 to 7, 9 J/UJ/A Det 

Cu 130 75-125 2 to 7, 9 Jdet/A Det 

Comments: 



LDC #: 48680B4a 

Method: Metals 

Analyte 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Silver 

Zinc 

V:\An\LDC # 48680\Metals-B 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/kg} 

5 6 

6.35 6.70 

0.19 0.21 

21.9 23.4 

35.3 38.0 

16.3 19.8 

0.110 0.126 

0.17 0.18 

79.6 83.8 

RPD 

5 

10 

7 

7 

19 

14 

6 

5 

Page 1 of 1 

Reviewer: ATL 

Qualifiers (Parents Only} 



LDC Report# 4868086 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group {SDG): 20F0075 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT1 06 20F0075-01 Sediment 06/02/20 
LDW20-SC1 02 20F0075-02 Sediment 06/02/20 
LDW20-SC101 20F0075-03 Sediment 06/02/20 
LDW20-SC117 20F0075-04 Sediment 06/02/20 
LDW20-SC121 20F0075-05 Sediment 06/02/20 
LDW20-SC123 20F0075-06 Sediment 06/02/20 
LDW20-SC123FD 20F0075-07 Sediment 06/02/20 
LDW20-SC125 20F0075-08 Sediment 06/02/20 
LDW20-IT1 05 20F0075-09 Sediment 06/02/20 
LDW20-SC130 20F0075-10 Sediment 06/02/20 
LDW20-IT127 20F0075-11 Sediment 06/02/20 
LDW20-IT1 06DUP 20F0075-01 DUP Sediment 06/02/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

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

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

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

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

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

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

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

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

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

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

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

Ill. Continuing Calibration 

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

IV. Laboratory Blanks 

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

Maximum Associated 
Blank ID Analyte Concentration Samples 

ICB/CCB Total organic carbon 0.02% All samples in SDG 20F0075 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

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

VII. Duplicate Sample Analysis 

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

VIII. Laboratory Control Samples/Standard Reference Materials 

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

3 
V:\LOGIN\WINDWARD\DUWAMISH\4868086_WI3.DOC 



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

IX. Field Duplicates 

Samples LDW20-SC123 and LDW20-SC123FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (%) 

Analyte LDW20-SC123 LDW20-SC123FD RPD 

Total solids 58.50 58.13 1 

Total organic carbon 1.63 1.67 2 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

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

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry- Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry- Laboratory Blank Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 

5 
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LDC #: 4868086 
SDG #: 20F0075 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOG (EPA SW846 Method 9060A). Total Solids (SM 2540G) 

Date: 7/30/20 
Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
"d . f d" k h vall at1on Jn 1ngs wor s eets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

11,;:; 

I Validation Area 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

Overall assessment of data 

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

Client 10 

LDW20-IT1 06 

LDW20-SC1 02 

LDW20-SC1 01 

LDW20-SC117 

LDW20-SC121 

LDW20-SC123 

LDW20-SC123FD 

LDW20-SC125 

LDW20-IT1 05 

LDW20-SC130 

LDW20-IT127 

LDW20-IT1 06DUP 

I I Comments 

A/A 

A 

A 

sw 

N 

A From SDG # 20F0039 (LDW20-SC1 09MS) 

A 12, From SDG # 20F0039 (LDW20-SC109DUP) 

A LCS/SRM 

sw 1(6,7) 

N 

A 

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0075-01 

20F0075-02 

20F0075-03 

20F0075-04 

20F0075-05 

20F0075-06 

20F0075-07 

20F0075-08 

20F0075-09 

20F0075-10 

20F0075-11 

20F0075-01 DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

I 

Notes: __________________________________________________________________________________ ___ 
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LDC #: 4868086 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample 10 Target Analyte List 

1 to 11 TS, TOC 

QC 

12 TS 

Page 1 of 1 

Reviewer: ATL 



LDC #: 4868086 

METHOD: lnorganics 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: % 

I 
L-

T I M . ax1mum I 
PB 

Analyte 
(units) 

ICB/CCB 
Action 

(%} 
Level 

jToc_ I I 0.021 I 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Associated Samples: all 

Sample Identification 
T I T I I l 

I I I I I ~ 

Page 1 of 1 

Reviewer: ATL 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is establisec 



LDC #: 4868086 

METHOD: lnorganics 

Analyte 
6 

Total Solids 58.50 

Total Organic Carbon 1.63 

V:\An\LDC # 48680\ WC-B 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (%) 

7 

58.13 

1.67 

RPD 

1 

2 

Page 1 of 1 

Reviewer: ATL 

Qualifiers (Parents Only) 



LDC Report# 48680821 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August10,2020 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0075 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC 130 20F0075-1 0 Sediment 06/02/20 
LDW20-IT127 20F0075-11 Sediment 06/02/20 

1 
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Introduction 

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

The analyses were performed by the following method: 

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

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

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

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

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

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

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

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

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

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperature for samples in this SDG were reported at 11.6°C upon receipt by the 
laboratory. Since the samples were received the same day that they were collected, time 
did not allow for sufficient cooling of the samples, therefore no data were qualified. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

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

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

Ill. Initial Calibration and Initial Calibration Verification 

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

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

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

The percent differences (0/oD) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds 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 unlabeled compounds 
and labeled compounds with the following exceptions: 

Concentration Associated Affected 
Date Compound (Limits) Samples Compound Flag A orP 

06/25/20 13C12-1 ,2,3,4,7,8,9-HpCDF 73.9 ng/mL (77-129) All samples in SDG 1 ,2,3,4,7,8,9-HpCDF J (all detects) p 
20F0075 

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

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

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0465-BLK1 06/22/20 1,2,3,7,8-PeCDD 0.175 ng/Kg All samples in SDG 
2,3,4,6,7,8-HxCDF 0.0946 ng/Kg 20F0075 
1,2,3,4,6,7,8-HpCDF 0.166 ng/Kg 
OCDF 0.521 ng/Kg 
OCDD 1.32 ng/Kg 
Total PeCDD 0.175 ng/Kg 
Total HpCDF 0.166 ng/Kg 

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

Reported Modified Final 
Sample Compound Concentration Concentration 

LDW20-SC130 1,2,3,7,8-PeCDD 0.582 ng/Kg 0.582U ng/Kg 

LDW20-IT127 1,2,3,7,8-PeCDD 0.871 ng/Kg 0.871 U ng/Kg 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

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

VIII. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 
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X. Labeled Compounds 

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

XI. Compound Quantitation 

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

I Sam~le I Com~ound I Flag I A or P 

All samples in SDG 20F0075 All compounds reported as estimated maximum J (all detects) A 
possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

I 

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

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

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 20F0075 

I Sam~le I Com~ound I Flag I A or P I Reason I 
LDW20-SC130 1 ,2,3,4,7,8,9-HpCDF J (all detects) p Continuing calibration 
LDW20-IT127 (concentration) 

LDW20-SC 130 All compounds reported as J (all detects) A Compound quantitation 
LDW20-IT127 estimated maximum possible (EMPC) 

concentration (EMPC). 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 20F0075 

Modified Final 
Sample Compound Concentration A or P 

LDW20-SC 130 1 ,2,3,7,8-PeCDD 0.582U ng/Kg A 

LDW20-IT127 1 ,2,3,7,8-PeCDD 0.871 U ng/Kg A 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0075 

No Sample Data Qualified in this SDG 
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LDC #: 48680821 

SDG #: 20F0075 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

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

Date: 08/07/20 
Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:___!:(t:::_ 

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

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes· 

I llalidatioo Ama I I Commeots 

Sample receipt/Technical holding times SW/A Cooler temp = 11.6 deg C (Insufficient time to cool) 

HRGC/HRMS Instrument performance check A 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix s_Qike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Labeled Com_Qounds 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW20-SC130 

LDW20-IT127 

AlA ICAL ~ 20/35% 

sw CCV ~ QC Limits 

sw 

N 

N 

A OPR, SRM 

N 

A 

N EMPC = Jdets/A 

N 

N 

A 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

20F0075-10 

20F0075-11 

ICV ~ QC Limits 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/02/20 

Sediment 06/02/20 

BIF0465-BLK1 

C:\Users\jgo\Desktop\48680 dioxins\48680821 \1 48680821 W.wpd 1 
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VALIDATION FINDINGS WORKSHEET 

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

- -

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

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

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

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

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

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

COMPNDList.wod 



LDC #: 48680821 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
:f._ Was a routine calibration performed at the beginning of each 12 hour period? 
1!_ Were all concentrations within method QC limits for unlabeled and labeled compounds? 
Y Did all routine calibration standards meet the lon Abundance Ratio criteria? 

Finding lon 
Standard ID Abundance Ratio Associated Sam 

SIF0380-ICV1 73.9 (?7-129) All (Det) 

2 48680821 ccv.wpd 

Page:_1_of_1_ 

Reviewer: JV~ 
2nd Reviewer: Z: --

Qualifications 

J/UJ/P (qual P) I 



LDC #: 48680821 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". 
::f._ Were all samples associated with a method blank? 
::f._ Was a method blank performed for each matrix and whenever a sample extraction was performed? 
::f._ Was the method blank contaminated? 

Page _1_of_1_ 

Reviewer: JVG 
2nd Reviewer: QZ 

Blank extraction date: 06/22/20 Blank analysis date: 06/25/20 Associated samples: __ ___.:.A..:.:.I:.....I ___ _ 
Cone. units: na/Ka 

I Compound II Blank ID I rmole ldentifi!<iliion I 
llliltlll!!lllliii~JIIlftliiiiJJI BIF0465-BLK1 I 1 I 2 I I I I I I 
Is I 
M 0.0946* 0.47 

0 0.166 0.83 

Q 0.521* 2.61 

G 1.32 6.60 

s 0.175 0.88 

lY n 166 083 

*EMPC 
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LDC Report# 48680C2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Semivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0094 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC140 20F0094-02 Sediment 06/03/20 
LDW20-SC142 20F0094-03 Sediment 06/03/20 
LDW20-SC 150 20F0094-04 Sediment 06/03/20 
LDW20-SC 135 20F0094-07 Sediment 06/03/20 
LDW20-SC202 20F0094-08 Sediment 06/03/20 
LDW20-SC203 20F0094-09 Sediment 06/03/20 
LDW20-SC211 20F0094-10 Sediment 06/03/20 
LDW20-SC211 FD 20F0094-11 Sediment 06/03/20 
LDW20-SC 140MS 20F0094-02MS Sediment 06/03/20 
LDW20-SC140MSD 20F0094-02MSD Sediment 06/03/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

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

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

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

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

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

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

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

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

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

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 9.5°C, 1 0.0°C, and 12.0°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

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 compounds. 

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

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

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

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 
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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 (RPD) were within QC limits. 

IX. Laboratory Control Samples/ Standard Reference Materials 

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

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

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

BIF0403-SRM Anthracene 56.3 (57-143) All samples in SDG J (all detects) p 
20F0094 

X. Field Duplicates 

Samples LDW20-SC211 and LDW20-SC211 FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Compound LDW20-SC211 LDW20-SC211 FD RPD 

Naphthalene 8.7 7.7 12 

2-Methylnaphthalene 9.4 8.8 7 

Acenaphthylene 7.1 7.6 7 

Dimethylphthalate 16.6 12.9 25 

Acenaphthene 5.7 6.3 10 

Dibenzofuran 6.5 6.9 6 

Fluorene 19.9 20.0U Not calculable 
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Concentration (ug/Kg) 

Compound LDW20-SC211 LDW20-SC211 FD 

Phenanthrene 78.1 73.6 

Anthracene 19.8 18.3 

Fluoranthene 181 178 

Pyrene 239 225 

Butylbenzylphthalate 21.8 30.0 

Benzo(a)anthracene 86.8 85.4 

Chrysene 126 127 

Bis(2-ethylhexyl)phthalate 185 180 

Benzofluoranthenes, total 280 271 

Benzo(a)pyrene 120 120 

lndeno(1 ,2,3-cd)pyrene 78.8 71.7 

Dibenzo(a, h)anthracene 24.8 27.5 

Benzo(g,h,i)perylene 84.3 79.3 

XI. Internal Standards 

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

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 
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XV. Overall Assessment of Data 

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

Due to SRM %R, data were qualified as estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0094 

I Sam~le I Com~ound I Flag I A orP I Reason I 
LDW20-SC140 Anthracene J (all detects) p Standard reference materials 
LDW20-SC142 (%R) 
LDW20-SC150 
LDW20-SC135 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 
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LDC #: 48680C2a 
SDG #: 20F0094 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

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

Date:o~,~<> 
Page:j_of~ 

Reviewer:~ 
2nd Reviewer:~ 

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

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

-13 

,1 A. 

''· ··~ ....... ArP-::1 

Sample receiQ_t!Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix s_Qike du_Qiicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RLILOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

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

Client 10 

LDW20-SC140 

LDW20-SC142 

LDW20-SC150 

LDW20-SC135 

LDW20-SC202 

LDW20-SC203 

LDW20-SC211 

LDW20-SC211 FD 

LDW20-SC140MS 

LDW20-SG140MSD 

1) 
p 
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L:\ Windward\Duwamish\48680C2aW. wpd 
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ND =No compounds detected 
R = Rinsate 
FB = Field blank 

1 

D 
'-CS SR.M 
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D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0094-02 

20F0094-03 

20F0094-04 

20F0094-07 

20F0094-08 

20F0094-09 

20F0094-10 

20F0094-11 

20F0094-02MS 

20F0094-02MSD 

I '-

\v0f..-~o ~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
--- ---

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 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 DDD. Chrysene DODD. cis/trans-Decalin D1. N-Nitrosomorpholine 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1 . 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'-0xybis(1-chloropropane) HH. 2A-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

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

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2A-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 A-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 

0. 2A-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 01. 4-Aminobiphenyl 

R. 1 ,2A-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) 81. Triphenylene 

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

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

V. 4-Chloro-3-methyl phenol VV. Anthracene VVV .Benzonaphthothiophene VVVV. 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 X1. 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 
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LDC#: f"i~1mC~ VALIDATION FINDINGS WORKSHEET 
-- Laboratory Control Samples (LCS) ( S fGM 

METHOD: GC/MS BNA (EPA SW 846 Method 827o)f 

Please see qualifications below for all questions answered .. N ... Not applicable questions are identified as 11 N/A11
• 

~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 
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LCSLCSD.wpd 
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Reviewer:~ 
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LDC#: 48680C2a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 8270E) 
Y N NA Were field duplicate pairs identified in this SDG? 
Y N NA Were target analytes detected in the field duplicate pairs? 

I I 
Concentration (ug/Kg) 

I Compound 7 8 

s 8.7 7.7 

w 9.4 8.8 

DD 7.1 7.6 

cc 16.6 12.9 

GG 5.7 6.3 

JJ 6.5 6.9 

NN 19.9 20.0U 

uu 78.1 73.6 

w 19.8 18.3 

yy 181 178 

zz 239 225 

AAA 21.8 30.0 

CCC 86.8 85.4 

DDD 126 127 

EEE 185 180 

A2. 280 271 

Ill 120 120 

JJJ 78.8 71.7 

KKK 24.8 27.5 

LLL 84.3 79.3 
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LDC Report# 48680C2b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0094 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-ITT133 20F0094-01 Sediment 06/03/20 
LDW20-SC140 20F0094-02 Sediment 06/03/20 
LDW20-SC142 20F0094-03 Sediment 06/03/20 
LDW20-SC150 20F0094-04 Sediment 06/03/20 
LDW20-SC135 20F0094-07 Sediment 06/03/20 
LDW20-SC202 20F0094-08 Sediment 06/03/20 
LDW20-SC203 20F0094-09 Sediment 06/03/20 
LDW20-SC211 20F0094-10 Sediment 06/03/20 
LDW20-SC211 FD 20F0094-11 Sediment 06/03/20 
LDW20-IT139 20F0094-13 Sediment 06/03/20 
LDW20-IT151 20F0094-14 Sediment 06/03/20 
LDW20-IT146 20F0094-15 Sediment 06/03/20 
LDW20-ITT133MS 20F0094-01 MS Sediment 06/03/20 
LDW20-ITT133MSD 20F0094-01 MSD Sediment 06/03/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected lon 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 
quantitation and identification. 

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

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

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

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

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

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

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

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 1 0.0°C, 9.5°C, and 12.0°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

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 compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 20.0o/o. 

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

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

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

02/28/20 N-Nitrosodiphenylamine 34.4 LDW20-SC140 J (all detects) A 
LDW20-SC142 UJ (all non-detects) 
LDW20-SC150 
LDW20-SC135 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 
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Associated 
Date Compound %0 Samples Flag AorP 

06/20/20 Benzoic acid 37.8 LDW20-SC140 J (all detects) A 
LDW20-SC142 UJ (all non-detects) 

Pentachlorophenol 58.9 LDW20-SC150 J (all detects) 
LDW20-SC135 UJ (all non-detects) 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

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

VIII. Matrix Spike/Matrix Spike Duplicates 

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

IX. Laboratory Control Samples/Standard Reference Materials 

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

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

X. Field Duplicates 

Samples LDW20-SC211 and LDW20-SC211 FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 
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Concentration (ug/Kg) 

Compound LDW20-SC211 LDW20-SC211 FD RPD 

1 A-Dichlorobenzene 1.7 1.6 6 

Benzyl alcohol 9.8 7.7 24 

Benzoic acid 34.8 30.9 12 

XI. Internal Standards 

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

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound 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 ICV o/oD and continuing calibration °/oD, data were qualified as estimated in eight 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0094 

I Sample I Compound I Flag I AorP I Reason I 
LOW20-SC140 N-Nitrosodiphenylamine J (all detects) A Initial calibration 
LOW20-SC142 UJ (all non-detects) verification (%0) 
LOW20-SC150 
LOW20-SC135 
LOW20-SC202 
LOW20-SC203 
LOW20-SC211 
LOW20-SC211 FO 

LOW20-SC140 Benzoic acid J (all detects) A Continuing calibration 
LOW20-SC142 UJ (all non-detects) (%0) 
LOW20-SC150 Pentachlorophenol J (all detects) 
LOW20-SC135 UJ (all non-detects) 
LOW20-SC202 
LOW20-SC203 
LOW20-SC211 
LOW20-SC211 FO 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 
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LDC #: 48680C2b 
SDG #: 20F0094 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 
~llt11\ 

METHOD: GC/MS PolynbJslear 4 Foffiatie llydi oea1 bons (EPA SW 846 Method 8270E-SIM) 

Date: <'f"Gho 
Page:_\_of_l 

Reviewer:~ 
2nd Reviewer:~ 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 ' 
2 

3 

4 

5 

6 

7 

8 

9 , 
10 

11 I 

J 
12 

13 ' 
14 I 

I Yalidaticc A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitatio·n RLILOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW20-ITT133 

LDW20-SC140 

LDW20-SC142 

LDW20-SC150 

LDW20-SC 135 

LDW20-SC202 

LDW20-SC203 

LDW20-SC211 

LDW20-SC211 FD 

LDW20-IT139 

LDW20-IT151 

LDW20-IT146 

LDW20-ITT133MS 

LDW20-ITT133MSD 

D 
'o 
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D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0094-01 

20F0094-02 

20F0094-03 

20F0094-04 

20F0094-07 

20F0094-08 

20F0094-09 

20F0094-10 

20F0094-11 

20F0094-13 

20F0094-14 

20F0094-15 

20F0094-01 MS 

20F0094-01 MSD 

12 .. ()·c. (1-_"'-.r~ffioiel' 
...L'..o. t 

\. r· ..._ •v \.0( 

(li\) ~ ~0 b 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

cPA» ::: I, to- t:J.. 

I 
~ 

--



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: l¥j=f (EPA SW 846 Method 82700-SIM) 

Validation Area Yes No 

I. Technical holding times 

Were all technical holdinQ times met? 
... ,_ / 

Was cooler temperature criteria met? / 
11. GCIMS Instrument IJerlormance 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? / 
//Ia. Initial calibration .... 

Did the·'·laboratory perform a 5 ooint calibration prior to sam~·ie analysis? 

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? 

11/b. Initial Calibration Verification 

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

Were all percent differences (%D) ~30%? 
/ 

IV.Conunuingca/ibration 

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? - l' 

VI. Field blanks vJ 

Were field blanks identified in this SDG? ~ IV/ 
... 

Were target compounds detected in the field blanks? 

VII. Surrogate spikes ,/ 

Were all surrogate oercent differences (%R) within QC limits? / 
If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis 
I performed to confirm %R? 

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

VIII. Matrix spike/Matrix SIJike duiJ/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 (RPD) 
/ 

/ 
within the QC limits? 

Level IV checklist_8270D-SIM_rev02.wpd 

NA 

v 

/ 

/ 

/1--

/ 
v 

1 

~-

. ... 

Page:_1_of_2 _ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 

/ 



LDC#: 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? I 
Were target compounds detected in the field duplicates? / 

I 

XI. Internal standards 

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

Were retention times within + 30 seconds of the associated cali.bration 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 compoun9? 

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

XIII. Target compound identification 

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

System performance was found to be acceptable. /1 
XV. Overall assessment of data 

Overall assessment of data was found to be acceR_table. /I 

Level IV checklist_8270D-SIM_rev02.wpd 

NA 

Page:_Lof_2_ 
Reviewer: 't:JG 

2nd Reviewer: :V 

Findings/Comments 

..•;. 

.... 



LDC#: c.f 8 (;, ~C2.b 

.£111/h- r; 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC/MS EAI:::I (EPA SW 846 Method 82700-SJM) 

--------------------------------- -----------.------------- _______ J ____ ------ -------------- ----- ------~--------

'(( N N/A Were all %0 within the validation criteria of ~20/30% %0 ? ,., 
Finding %0 

# Date Standard ID Compound (Limit: <i!Q.:.Oof~ Associated Sam~s 

sr c oa u, _ Sc\f .L {X fA '3~.~ :l-tf M'~Z- ( ~P r~-tr) , 
/ 

ICVsvoa.wpd 

Page:_\_of_, 

Reviewer:--W--
2nd Reviewer:~ 

Qualifications 

J {vt1 1/>s_ 
---



LDC #: 4f5 '~ C :J.b 

~ 
METHOD: GC/MS ~EPA SW 846 Method 8270!>-SJM) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(N)N/A vv~•~ p~,t,;~m u111t:nences \7ot.J) <Lu 7o ana re1ar1ve response ractors (KKt-) Wltnln tne method criteria? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit) Associated Samples 

~/zo/2o NTJo~ "201!1.5 PPP ?1. ~ ~-Cf fvr f> ,... ( NP .,_, 
1-r ss.q· \/, )/ 

' .. 

CONCAL.wpd 

)-ef") 
/ 

Page:_Lot_l 

Reviewer: ~ 
2nd Reviewer: 

Qualifications 

J (tAT/A. 
~ .. 

--



LDC#: 48680C2b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

OD: GCMS SVOA (EPA SW 846 Method 8270E-SIM) 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (ug/Kg) 

Compound 8 I 9 

I :aa 
I 

1.7 

I 
1.6 

9.8 7.7 

34.8 30.9 PPP 

V:\Josephine\FIELD DUPLICATES\48680C2b windward duwamish.wpd 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: e:s 

RPD 

I 
6 

I 
24 

12 



LDC #: 48680C2b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E-SIM) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd 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 = (AJ(Cis)/(Ais)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 02/28/20 1,4-DCB (DCB) 

SIM 1,2,4-TCB (NPT} 

NT10 Pentachlorophenol (PHN) 

--~-- - - -

Calibration 

# Standard ID Date Compound (IS) 

2 I CAL 05/11/20 Chrysene (CRY) 

SIM Benzo(a)pyrene (PRY) 

NT8 
---····--

022820 nt1 0 051120 nt8 svoasim 

-

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 5 std) (RRF 5 std) 

1.31443 1.31443 

0.36297 0.36297 

0.19257 0.19257 

- -- -

Reported Recalculated 

RRF RRF 

(RRF 2.5 std) (RRF 2.5 std) 

1.22429 1.22429 

1.17321 1.17321 

Reported 

Average RRF 

(Initial) 

1.41049 

0.40284 

0.16863 

Reported 

Average RRF 

(Initial) 

1.17941 

1.08195 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

- - ---

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.41049 10.3 10.3 

0.40284 12.2 12.2 

0.16863 11.6 11.6 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.17941 5.1 5.1 

1.08195 9.9 9.9 



LDC # 48680C2a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E-SIM ) 

Page:_1_of_1_ 

Reviewer: IT 
2nd Reviewer: 

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) 

- - --

Calibration 

# Standard ID Date Compound (IS) 

1 NT1 0062003S 6/20/2020 1,4-DCB (DCB) 

1,2,4-TCB (NPT) 

NT10 Pentachlorophenol (PHN) 

2 N820061702 6/17/2020 Chrysene (CRY) 

NT8 Benzo(a)pyrene (PRY) 

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

- - -- -

Reported 

Average RRF RRF 

(Initial) (CCV) 

1.41049 1.37278 

0.40284 0.41085 

0.16863 0.06929 

1.17941 1.15108 

1.08195 1.02197 

- -------

Recalculated 

RRF 

(CCV) 

1.37278 

0.41085 

0.06929 

1.15108 

1.01383 

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

Reported Recalculated 

%D %D 

2.7 2.7 

2.0 2.0 

58.9 58.9 

2.4 2.4 

6.3 6.3 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

svr~t e 
METHOD: GC/MS F¥d'1 (EPA SW 846 Method 827QfJ-SIM) 

Page:_1_of_1_ 
. Reviewer: jVG 

2nd reviewer: ~ 

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

%Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS = Surrogate Spiked 

SampleiD: -II--( 
.• ·=· 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Niil'obell!ene-~5 ~ -tAlo ?.ao \ .. '17r$ ~r .. c; lDs .. cr 0 

2-FIDCI Ct:!IJ'I"i~nyl 1<\(k:- ol'f ~. 7~ ~ q,. ~ til· 7 
Ter~14 '/i- J.t-o y ..,_." 1.Z4- "14- ·I 7~~ J v 

I ID Samp.e : 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

S I ID ample : 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

S I 10 ample : 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Sample 10· 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d14 

SURRCALC.wpd 



LDC#: tf>wAo C?h VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

St%A t; 
METHOD: GC/MS ~ (EPA SW 846 Method 82700-SIM) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer: {;J. ::.;-/ 

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

%. R~covery = 1 00 * (SSC - SC)/SA 

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

MS/MSD samples: 1 ~ Acf 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

- . .. ~] Spike Sample Spiked Sample ,- Matrix Spike I Matrix Spike Duplicate J[ MS/MSD I 
Added Concentration Concentration I II I 

Compound ( ) ( ( A ) Percent Recovery Percent Recovery RPD 

' [ Reportecl~ I Recalc. Reported ~ Recalc. II Reported I Recalc. 1
1 

~BI=,~~=IT:rrn] MS I MSD MS I MSD 

Acenaphthene 

<m ?ot> 21, ~)O lo \ /o J '1b. <f 

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.wpd 



LDC#: <{.1 '86 CZh \... VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

t~ c 
METHOD: GC/MS ~ (EPA SW 846 Method 82701:Y-SIM) 

Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:_ 'lL 

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

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

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: f'i>I Fa 4 o ~- bS2-

I I 
ICS II ICSD II 

Compound Percent Recove!l II Percent Recove!l II 
-f~~~~i@:fzt;Wf~~~~,~~&J;i;~tl?l 

::?.: g~ ) fir.:{&)x:x.:-~ ;c.:; :-:-:-; <i;.~ ~ ~ 

Acenaphthene 

Pyrene 

~ l~OO lvA 4lw fvA l.o '1 .. 0 

I CSll CSD I 
RPD I 

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

LCSCLC.wpd 



LDC #: ~ lf(/1;-b C2f:, VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

·s~ G 
METHOD: GC/MS ~ (EPA SW 846 Method 827f).ff-SIM) 

Page:_1_of_1_ 

Reviewer: ~ 
2nd reviewer: 

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 = (AWslNtl(DF)(2.0} Exam pi~: 
(A;5)(RRF)(V~)(Vi)(%S) 

\ ~,~ A,. = Area of the characteristic ion (EICP) for the Sample J.D. I 

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) Cone.= (27111_ }( 2.o ){ ~. ~HI..L, H 10"00 l( } 
((,421!> )( ,,\7(\4fl ){J?. 7?' )( 0. 71J67 )( ) 

vg = Volume or weight cf sample extract In milliliters (ml) or 
grams (g). 

~.77 ~" v, = Volume of extract injected in microliters (ul) = 

vt = Volume ofthe·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 

# Sample ID Compound 
Concen~?;!on 
(~ 

Concent~tion 
( ~ ~ Qualification 

{ Chr-y~ 3G.7/ ~Sp7 ~ ---l 

·-

RECALC.wpd 



LDC Report# 48680C3a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Hexachlorobenzene 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0094 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC140 20F0094-02 Sediment 06/03/20 
LDW20-SC142 20F0094-03 Sediment 06/03/20 
LDW20-SC150 20F0094-04 Sediment 06/03/20 
LDW20-SC135 20F0094-07 Sediment 06/03/20 
LDW20-SC202 20F0094-08 Sediment 06/03/20 
LDW20-SC203 20F0094-09 Sediment 06/03/20 
LDW20-SC211 20F0094-10 Sediment 06/03/20 
LDW20-SC211 FD 20F0094-11 Sediment 06/03/20 
LDW20-SC142MS 20F0094-03MS Sediment 06/03/20 
LDW20-SC142MSD 20F0094-03MSD Sediment 06/03/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for 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 80818 

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

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

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

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

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 1 0.0°C, 9.5°C, and 12.0°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

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 (o/oBD) 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 (0/oRSD) were less than or equal to 20.0°/o. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% with the following exceptions: 

Sample Compound Finding Criteria Flag A orP 

All samples in SDG Hexachlorobenzene ICV not performed. ICV required prior to UJ (all non-detects) A 
20F0094 each analytical run. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

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

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/Internal Standards 

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

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

VIII. Matrix Spike/Matrix Spike Duplicates 

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

IX. Laboratory Control Samples 

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

X. Field Duplicates 

Samples LDW20-SC211 and LDW20-SC211 FD were identified as field duplicates. No 
results were detected in any of the samples. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

Due to no ICV performed, data were qualified as estimated in eight samples. 

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

4 
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Duwamish AOC4 
Hexachlorobenzene - Data Qualification Summary - SDG 20F0094 

I Sam~le I Com~ound I Flag I A orP I Reason I 
LDW20-SC140 Hexachlorobenzene UJ (all non-detects) A Initial calibration verification 
LDW20-SC 142 (%0) 
LDW20-SC 150 
LDW20-SC135 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 

5 
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LDC #: 48680C3a 
SDG #: 20F0094 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date: o&64 f2o 
Page:_l_of_}_ 

Reviewer: fi 
2nd Reviewer:~ 

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

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

-1 

-2 -3 -4 

-5 

6 
-
7 

-8 

9 

10 

11 

Notes· 

.... . I• -1 .L• Ar~;:~ 

Sample receipt/Technical holding_ times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes ft~ 
f ,, 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Com pound quantitation/RLILOQ/LODs 

Target compound identification 

System Performance 

nuor<:>ll nf rl<:>t<:> 

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

Client ID 

LDW20-SC140 

LDW20-SC142 

LDW20-SC150 

LDW20-SC135 

LDW20-SC202 

LDW20-SC203 

LDW20-SC211 \ f2 
-..; p LDW20-SC211 FD 

LDW20-SC142MS 

LDW20-SC142MSD 

L:\ Windward\Duwamish\48680C3aW. wpd 

c . 

5Wt.A Cnb,r fe~f. = ro. o °C 

~· 
A ,5w \CAL f._ 2oZ 

A CO{~ zolo 
/\ 
I~ 

&lA 
'A' 
A t--c> 
NV 1> - 7~ -
N 

N 

N 

A 
ND =No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

tq.s•c I '2.0°& ( 111S&tffc 
'- 71~ iD 

ICAI~~z 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

20F0094-02 Sediment 06/03/20 

20F0094-03 Sediment 06/03/20 

20F0094-04 Sediment 06/03/20 

20F0094-07 Sediment 06/03/20 

20F0094-08 Sediment 06/03/20 

20F0094-09 Sediment 06/03/20 

20F0094-10 Sediment 06/03/20 

20F0094-11 Sediment 06/03/20 

20F0094-03MS Sediment 06/03/20 

20F0094-03MSD Sediment 06/03/20 



LDC #: 48680C3a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered .. N ... Not applicable questions are identified as .. N/A11
• 

What t~ of initial calibration verification calculation was oerformed?. %0 or %R 
y N~/A 

-- .-- - - - - -- - ------
Was an initial calibration verification standard analyzed after each I CAL for each instrument? 

y N N!d. Did the initial calibration verification standards meet the %0 I %R validation criteria of <20.0% /80-120%? 
Detector/ %D 

# Date Standard ID Column Compound (Limit ~ 20.0) Associated Samples 

No ICV performed Hexach lorobenzene All (NO} 

48680 no ICV-8081.wpd 

Page:_1_of_1_ 

Reviewer: ~/ 
2nd Reviewer: _' _ 

Qualifications 
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LDC Report# 48680C3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 11, 2020 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 4 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0094 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-ITT133 20F0094-01 Sediment 06/03/20 
LDW20-SC140 20F0094-02 Sediment 06/03/20 
LDW20-SC142 20F0094-03 Sediment 06/03/20 
LDW20-SC 150 20F0094-04 Sediment 06/03/20 
LDW20-SC 156 20F0094-05 Sediment 06/03/20 
LDW20-SC162 20F0094-06 Sediment 06/03/20 
LDW20-SC 135 20F0094-07 Sediment 06/03/20 
LDW20-SC202 20F0094-08 Sediment 06/03/20 
LDW20-SC203 20F0094-09 Sediment 06/03/20 
LDW20-SC211 20F0094-10 Sediment 06/03/20 
LDW20-SC211 FD 20F0094-11 Sediment 06/03/20 
LDW20-SC144 20F0094-12 Sediment 06/03/20 
LDW20-IT139 20F0094-13 Sediment 06/03/20 
LDW20-IT151 20F0094-14 Sediment 06/03/20 
LDW20-IT146 20F0094-15 Sediment 06/03/20 
LDW20-ITT133MS 20F0094-01 MS Sediment 06/03/20 
LDW20-ITT133MSD 20F0094-01 MSD Sediment 06/03/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for 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 compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

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

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 1 0.0°C, 9.5°C, and 12.ooc upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %0 Samples Compound Flag AorP 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor-1248 J (all detects) A 
SDG 20F0094 Aroclor -1254 J (all detects) 

Aroclor-1260 J (all detects) 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

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

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

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

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

3 
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VII. Matrix Spike/Matrix Spike Duplicates 

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

Spike ID MS (o/oR) MSD (o/oR) 
(Associated Sam pies) Compound (Limits) (Limits) Flag A orP 

LDW20-ITT133MS/MSD Aroclor-1260 - 126 (58-120) J (all detects) A 
(LDW20-ITT133) 

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 

Samples LDW20-SC211 and LDW20-SC211 FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Compound LDW20-SC211 LDW20-SC211 FD RPD 

Aroclor -1248 47.9 55.5 15 

Aroclor -1254 67.2 78.0 15 

Aroclor -1260 82.2 54.3 41 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

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

4 
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I Samele I Comeound I RPD I Flag I A orP I 
LDW20-SC 135 Aroclor -1248 44.9 J (all detects) A 

LDW20-SC211 FD Aroclor-1248 48.9 J (all detects) A 
Aroclor -1260 44.9 J (all detects) 

LDW20-IT139 Aroclor-1248 54.2 J (all detects) A 

LDW20-IT151 Aroclor-1248 48.5 J (all detects) A 

LDW20-IT146 Aroclor -1248 46.8 J (all detects) A 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

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

Due to ICV %0, MS/MSD %R, and RPD between two columns, data were qualified as 
estimated in thirteen 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 20F0094 

I Sam(!le I Compound I Flag I AorP I Reason I 
LDW20-ITT133 Aroclor-1248 J (all detects) A Initial calibration verification 
LDW20-SC140 Aroclor-1254 J (all detects) (%D) 
LDW20-SC142 Aroclor-1260 J (all detects) 
LDW20-SC150 
LDW20-SC156 
LDW20-SC162 
LDW20-SC135 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD 
LDW20-SC144 
LDW20-IT139 
LDW20-IT151 
LDW20-IT146 

LDW20-ITT133 Aroclor -1260 J (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

LDW20-SC135 Aroclor-1248 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

LDW20-SC211 FD Aroclor -1248 J (all detects) A Compound quantitation 
Aroclor-1260 J {all detects) (RPD between two 

columns) 

LDW20-IT139 Aroclor -1248 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

LDW20-IT151 Aroclor-1248 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

LDW20-IT146 Aroclor-1248 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0094 

No Sample Data Qualified in this SDG 

6 
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LDC #: 48680C3b 
SDG #: 20F0094 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

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

Date: <J8(f>4 k 
Page:_\ of_f 

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. 

)(II 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

' .... -· ArP-::11 

Sample receipt/Technical holding times 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes (r> 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

()vAr~ll nf rl<>+<> 

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

Client ID 

LDW20-ITT133 

LDW20-SC140 

LDW20-SC142 

LDW20-SC150 

LDW20-SC156 

LDW20-SC162 

LDW20-SC135 

LDW20-SC202 

LDW20-SC203 

LDW20-SC211 

LDW20-SC211 FD 

LDW20-SC144 

LDW20-IT139 

LDW20-IT151 

LDW20-IT146 

LDW20-ITT133MS 

LDW20-ITT133MSD 

n 
p 

- ~.r ro 3 '2o- IStk.! 
L:\ Windward\Duwamish\48680C3bW. wpd 

c~ r 'Xvt (.u.J.J..i ... 

s~, A Cfrlffu ~ ::-- to. or~ c. q sue f2,o ->~ '- -t-i~ .n 

A- I SL-tl t c.-At,.=.~~ r CA/s 'ZD )o 

A CVV£ Zol. 
A-
,~ 

f+ I A 
5ftl] 

A \.4'1)] S,(.IJtl 
.I 

>w }):: IO (t\ 
s-w 
A 
A 

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0094-01 

20F0094-02 

20F0094-03 

20F0094-04 

20F0094-05 

20F0094-06 

20F0094-07 

20F0094-08 

20F0094-09 

20F0094-10 

20F0094-11 

20F0094-12 

20F0094-13 

20F0094-14 

20F0094-15 

20F0094-01 MS 

20F0094-01 MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

lv o 1i : S" O'h\ '(. Yl1 vY' Nf<. ~ "'t.. -t~ c:M ~ vt-. S'""'/>t.; c,-

frvfrr..fcr~.. (NI(..S) 
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LDC #: __ Lf_~_&_~_c_? b VALIDATION FINDINGS CHECKLIST 

Method: Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Validation Area Yes No 

I. Technical holding times / 

Were all technical holding times met? 1/ 
Was cooler temperature criteria met? / 
II. GC/ECD Instrument performance check 

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? 

11/a. Initial calibration 

Did the laboratory perform a 5 point calibration prior to sample analysis? / 
Were all percent relative standard deviations (%RSD) < 20%? 

(/ 
r 

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

Were the RT windows properly established? /i 
11/b. Initial calibration verification 

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

Were all percent differences (%0) < 20%? / 
IV. Continuing calibration / 

Was a continuing calibration analyzed daily? 7 
Were all percent differences (%0) < 20%? / 

Were all the retention times within the acceptance windows? / 
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. Surrogate spikes/Internal Standards / 

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 reanalysis performed to confirm %R? 

Level IV checklist_8081_8082_rev02.wpd 

NA 

/ 
r 

/ 
v 

/ 

// 

/ 

/v 

/ 
/ 
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Reviewer: ~ 
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Findings/Comments 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

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

Were internal standard area counts within ~ 50% of the average area calculated /v 
during calibration? 

7 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? 7 
Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the QC limits? 

IX. Laboratory control samples 

Was an LCS analyzed per 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. Compound quantitation / 

Did the laboratory LOQs/Rls meet the QAPP LOQs/Rls? I 
~ 

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%? / 
XII. Target compound identification 

Were the retention times of reported detects within the RT windows? / 
XIII. Overall assessment of data / 

Overall assessment of data was found to be acceptable. 11 

Level IV checklist_8081_8082_rev02.wpd 

NA 

/ 
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Reviewer: JaG 

2nd Reviewer:,...===:: 
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1 016 FF. Hexachlorobenzene PP. Mirex 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ <;is-Chlordane 

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

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane uu. 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor vv 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor ww. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide XX. 

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

COMPDLIST-3S.wpd 



LDC #: "-f'8'(,''ist>~~h VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered .. N ... Not appl~ble questions are identified as "N/A". 
L.% 

'("N)N/A 
_,._.. •••- ••••••--• -~11 ._ 1 _..._,_,, •-••••--••-•• ._,._,,_.._,_.._ •••--• •••- , __ 1 ,...,, '•-•·--~·-•• -l'{a."""ll- -· .._V'•-1\1 I '-''V I._VIUi 

...... 
Detector/ %0 

# Date Standard ID ~ Compound (Limit ~ 20.0) Associated Samples 

oc.,{ohfl SI Fo 17'- <>o/4 2L l3B 2Lo Atl t P~) 
./ 

\ 
'··\\ 

\ 

ICV-8081_2.wpd 
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Reviewer:~ 
2nd Reviewer:~ 

Qualifications 
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LDC #: fh'iQ ~ C ?b VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

-- ........ 

y) fi. N/A 
Y (N )N/A . --·- ........ ··-· !'"'-·--··- . -. -· ·-- • -· ':L . ·- •. ·- • -· ••• - 1-''-· --· .• -···-· -· ·--- \• .. _,I ............ - ._ ...... "" ,._ • 

""" MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Sam___l!_les 

\~ fr1 u l _l I~ ( -1?5( -1.2o) ( ) 1 _(}-e~~ 
I 

( ) ( ) ( ) 
_/ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

{ ) ( ) { ) 

MSD.3S.wpd 
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LDC#: 48680C3b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC PCB (EPA SW 846 Method 8082A) 
~ Were field duplicate pairs identified in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

I I 
Concentration (ug/Kg) 

I Compound 10 11 

Aroclor 1248 47.9 55.5 

Aroclor 1254 67.2 78.0 

Aroclor 1260 82.2 54.3 

V:\Josephine\FIELD DUPLICATES\48680C3b windward duwamish.wpd 
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LDC#: 

METHOD: 

cf ~ ~ <i>t> C?J> 

/Gc HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered .. N ... Not applicable questions are identified as .. N/A ... 
veiiV/D Only 
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 @N/A Did the percent difference of detected compounds between two columns./detectors .::;40°/o? 
If no. olease see findinas bell 

# Compound Name Sample 10 
eD Between Two Columns/Detectors 

Limit (S 40%) 

z. 7 4-4: 9 

z ll 48. c; 
~~ 1 44.ct 

z 13 >4. 2-

z 14 +'6,> 

z I~ 4' .. &' 

Comments: See sample calculation verification worksheet for recalculatrons 

COMQUA%RPD2col_r1.wpd 
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Reviewer: JVG 
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LDC #: 48680C3b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _1_ of _1_ 
Reviewer: JV.G 

2nd Reviewer: ( k 
METHOD: GC PCBs (EPA SW 846 Method 8082A) 

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) 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 6/10/2020 1260-1 ZB5 (HBP) 

ECD7 1260-1 ZB35 (HBP) 

061020 pcb ecd7 

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

Reported Recalculated Reported 

RRF RRF Average RRF 

(250 std) (250 std) (Initial) 

0.03748 0.03748 0.03633 

0.04683 0.04683 0.04865 

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

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial} 

0.03633 1.944 1.946 

0.04865 13.540 13.537 



LDC # 48680C3b VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC PCBs (EPA SW 846 Method 8082A) 

Page: j_of_j_ 
Reviewer:~ 

2nd Reviewer:~ 

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) 

Calibration 

# Standard ID Date Compound (IS) 

1 20061804ECD7 6/17/2020 1260-1 ZB5 (HBP) 

1260-1 ZB35 (HBP) 

2 20061821 ECD7 6/17/2020 1260-1 ZB5 (HBP) 

1260-1 ZB35 (HBP) 

3 20061833ECD7. 6/18/2020 .1260-1 ZB5 (HBP) 

126()..1 ZB35 (HBP) 

4 20061903ECD7 6/19/2020 1260-1 ZB5 (HBP) 

1260-1 ZB35 (HBP) 

Where: 

ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 

Ax = Area of compound, 

-

Reported Recalculated 

Cone Cone Cone 
(CCV) (CCV) 

250.0 254.5 254.5 

250.0 261.9 261.9 

250.0 266.7 266.7 

250.0 284.9 284.9 

250.0 277.1 277.1 

250.0 293.4 293.4 

250.0 250.5 250.5 

250.0 258.3 258.3 

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

Reported Recalculated 

%0 %0 

1.8 1.8 
4.7 4.7 

6.7 6.7 

13.9 13.9 

10.9 10.9 

17.4 17.4 

0.2 0.2 
3.3 3.3 



LDC #:_n_~_80_C ~b VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: <:::5 

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

% Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS - Surrogate Spiked 

~' 
-

Sample ID: 

!I Surrogate Surrogate Percent Percent Percent I 
Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I ReE!orted I Recalculated I I 
Tetrachloro-m-xylene err 

' 
4'6 • c) (, .. ~ (t;) ~4. b Yt; ' / 

) T etrachloro-m-xylene I 
Decachlorobiphenyl Cyf , ~ SJ,o c~; \oo ta-D r 

/ 

Decachlorobiphenyl 

S I ID ample 

II 
Surrogate Surrogate Percent Percent Percent I 

Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I ReE!orted I Recalculated I I 
Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

5 I ID ampe 

II 
Surrogate Surrogate Percent Percent Percent 

Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I ReE!orted I Recalculated I I 
Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ample 

~ Surrogate Surrogate Percent Percent Percent I 
Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I ReE!orted I Recalculated I I 
T etrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

Notes: __________________________________________________________________________________ __ 

SURRCALCpest.wpd 



LDC #: cfr;~8'0 C?oj, VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer:~ 

2nd Reviewer:~ 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

The percent recoveries (o/oR) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I MS - MSD I * 2/(MS + MSD) 

MS/MSD samples: \ ~ (, 1 

Where: sse = Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

I . -- I Spiked Sa~ pie Matrix Spike r Matrix Spike Duplicate r MS/MSD = 
Concent}"at1on I II I 

Compound ( /~ ) Percent Recovery Percent Recovery RPDI 

~- MS MSD - MS MSD I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 
gamma-BHC 

4,4'-DDT 

Aroclor 1260 1 Oj_ lo_l (p~ lZ!1 lq7 /6<6 /o~ }2-f; 12l.o 1..-lsY' 1'..-~7 

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. 

MSDCLC.wpd 



LDC#: ~&~ t-~b VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer:~ 

2nd Reviewer: '-U--_ ___;::;;;....._ 

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

% Recovery = 1 00* (SSC-SC)/SA 

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

Where: SSG = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: ~rf"O ~Zo- ~Y1 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

I I Spike Spiked Sample LCS I . LCSD II LCS/LCSD I 
Add d Concent ation 

Compound (VIti) i~ ( '-"'\1}bt ) Percent Recovery I Percent Recovery II RPD I 
lllflill!l!1il!i111~!,!~~~~~;~~l~lj;1l1fl!~tlrll 1 .../ r () I I II I II I 1

1 
iliMtf1d!iti1H1[\1[\tillff{tt1Mtft111i~ii%\1tr~; LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalc. 

gamma-BHC 

4,4'-DDT 

Aroclor 1260 l 0\ \O\ y(p~ 'Y' q t;, (p ~,c; ¥!:£ ~4.)" q4 .. tl ItS-+ l' ·' 

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

LCSDCLC.wpd 



LDC #: __ 'f-6_(,_~C~-b VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer:~ 
2nd reviewer:~ 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 1 0.0°/o of the reported results? 

Example: 

Concentration = (A) (Fv) (Of) 

' \Uo c;,-1 .. ' (RF) (Vs or Ws) (%S/1 00) Sample I.D. 

A = Area of compound fUW-1 
Fv = Final Volume of extract cone.= h '2-~) (ro] 
Df =Dilution Factor 
RF = Average Response Factor of compound in !Cal i lf&l D ~) (f. 6 ?l;'7"J I 
Vs = Initial Volume of sample 
Ws = Initial Weight of sample = '12.~ 7 
%S = Percent Solid 

f Uo ft'tt ::. 1:1., 1 +- f.o 7, 7 .f- ~e; .. et .(- (, ~ I 7 +- /(; .~ 

; 
- '~. s' 

.Rt'w ~ .. ,., _(' 'f-~ ) ( 2. -~ m L) (~;) 
(1-? .. llie;) (0 .. 1'1'1) 

- c,q,4 7 

~ 'q,r;; 1-ftJ fk:~ 

Reported Calculated 

# Sample 10 Compound 
Concent/Jtion 

( \AD) ~Pl. 
C~n~tA;i~n 

Qualification 

\ l~o ,P],~ 
I '1:~ ---

Note: _______________________________________ _ 

RECALC.wpd 



LDC Report# 48680C4a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 18, 2020 

Parameters: Metals 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0094 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-ITT133 20F0094-01 Sediment 06/03/20 
LDW20-SC140 20F0094-02 Sediment 06/03/20 
LDW20-SC142 20F0094-03 Sediment 06/03/20 
LDW20-SC 150 20F0094-04 Sediment 06/03/20 
LDW20-SC 135 20F0094-07 Sediment 06/03/20 
LDW20-SC202 20F0094-08 Sediment 06/03/20 
LDW20-SC203 20F0094-09 Sediment 06/03/20 
LDW20-SC211 20F0094-10 Sediment 06/03/20 
LDW20-SC211 FD 20F0094-11 Sediment 06/03/20 
LDW20-IT139 20F0094-13 Sediment 06/03/20 
LDW20-IT151 20F0094-14 Sediment 06/03/20 
LDW20-IT146 20F0094-15 Sediment 06/03/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental 
Protection Agency (EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 74718 

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

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

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

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

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

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

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

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

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 methods. 

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

IV. ICP Interference Check Sample Analysis 

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

V. Laboratory Blanks 

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

Maximum Associated 
Blank ID Analyte Concentration Samples 

ICB/CCB Arsenic 0.025 ug/L All samples in SDG 20F0094 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

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

3 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A or P 

LDW20-SC 1 09MS/MSD Silver 41.5 (75-125) 49.8 (75-125) J (all detects) A 
(LDW20-SC140 
LDW20-SC142 
LDW20-SC 150 
LDW20-SC 135 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD) 

LDW20-SC 1 09MS/MSD Copper 130 (75-125) - J (all detects) A 
(LDW20-SC140 
LDW20-SC142 
LDW20-SC150 
LDW20-SC 135 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD) 

Relative percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

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

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

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

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

XI. Field Duplicates 

Samples LDW20-SC211 and LDW20-SC211 FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte LDW20-SC211 I LDW20-SC211 FD RPD 

I Arsenic I 9 

I 
8.06 

I 
11 

I 
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Concentration (mg/Kg) 

Analyte LDW20-SC211 LDW20-SC211 FD RPD 

Cadmium 0.33 0.29 13 

Chromium 25.9 23.8 8 

Copper 46.2 40.7 13 

Lead 25.9 25.6 1 

Mercury 0.130 0.146 12 

Silver 0.32 0.29 10 

Zinc 104 93.0 11 

XII. Internal Standards (ICP-MS) 

Internal standard data were not reviewed for Stage 28 validation. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

Due to MS/MSD 0/oR, data were qualified as estimated in eight samples. 

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

5 
V:\LOGIN\WINDWARD\DUWAMISH\48680C4A_WI3_RV1.DOC 



Duwamish AOC4 
Metals - Data Qualification Summary - SDG 20F0094 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW20-SC140 Silver J (all detects) A Matrix spike/Matrix spike 
LDW20-SC 142 Copper J (all detects) duplicate (%R) 
LDW20-SC 150 
LDW20-SC135 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 
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LDC #: 48680C4a 

SDG #: 20F0094 
VALIDATION COMPLETENESS WORKSHEET 

Stage 28 
Laboratory: Analytical Resources. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Date: 7/30/20 
Page:_1_of_1 _ 

Reviewer:M.!:,_ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d" k h va1 at1on In mgs wor s eets. 

I I Validation Area I I Comments 

I. Sample receipVT echnical holding times NA 

II. ICP/MS Tune A 

Ill. Instrument Calibration A 

IV. ICP Interference Check Sample (ICS) Analysis A 

v. 
VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

11.4 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

Overall Assessment of Data 

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

Client 10 

LDW20-IT133 

LDW20-SC140 

LDW20-SC142 

LDW20-SC150 

LDW20-SC135 

LDW20-SC202 

LDW20-SC203 

LDW20-SC211 

LDW20-SC211 FD 

LDW20-IT139 

LDW20-IT151 

LDW20-IT146 

V:\An\LDC # 48680\48680C4aW.wpd 

sw 

N 

sw From SDG # 20F0039 (LDW20-SC1 09MS/MSD), SDG # 20F01 09 (LDW20-
SC214MS/MSD) 

A From SDG # 20F0039 (LDW20-SC109DUP), SDG # 20F0109 (LDW20-
SC214DUP) 

N 

A LCS/SRM 

SW •(8,9) 

N 

N 

A 

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

1 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0094-01 

20F0094-02 

20F0094-03 

20F0094-04 

20F0094-07 

20F0094-08 

20F0094-09 

20F0094-10 

20F0094-11 

20F0094-13 

20F0094-14 

20F0094-15 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

I 



LDC #: 48680C4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

2 to 9 Cr, Pb,Ag,As,Cd,Cu,Zn, Hg 
1,10,11,12 As 

Analysis Method 

CVAA 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680C4a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

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

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: all -
,_ 

l I M . 

Analyte 
I PB 

ax1mum 1 

ICB/CCB 
Action 

I r 
Sample Identification 

(units) 

I 

'--
(ug/L) 

Level 

I 
I I 

lAS 
I...-

I 0.0251 I I I I I -I 

-

~ 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680C4a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

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

Page 1 of 1 

Reviewer: ATL 

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

acceptable limits with the following exceptions: 

MS/MSD ID Matrix Analyte MS%R MSD%R %R Limit RPD RPD Limit Associated Samples Qualification Det/ND 
LDW20-SC109 s Ag 41.5 49.8 75-125 2 to 9 J/UJ/A Det 

Cu 130 75-125 2 to 9 Jdet/A Det I 

- -- I 

Comments: 



LDC #: 48680C4a 

Method: Metals 

Analyte 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Silver 

Zinc 

V:\An\LDC # 48680\Metals-C 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mglkg) 

8 9 

9 8.06 

0.33 0.29 

25.9 23.8 

46.2 40.7 

25.9 25.6 

0.130 0.146 

0.32 0.29 

104 93.0 

RPD 

11 

13 

8 

13 

1 

12 

10 

11 

Page 1 of 1 

Reviewer: ATL 

Qualifiers (Parents Only) 



LDC Report# 48680C6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August10,2020 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0094 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-ITT133 20F0094-01 Sediment 06/03/20 
LDW20-SC140 20F0094-02 Sediment 06/03/20 
LDW20-SC142 20F0094-03 Sediment 06/03/20 
LDW20-SC150 20F0094-04 Sediment 06/03/20 
LDW20-SC156 20F0094-05 Sediment 06/03/20 
LDW20-SC162 20F0094-06 Sediment 06/03/20 
LDW20-SC135 20F0094-07 Sediment 06/03/20 
LDW20-SC202 20F0094-08 Sediment 06/03/20 
LDW20-SC203 20F0094-09 Sediment 06/03/20 
LDW20-SC211 20F0094-10 Sediment 06/03/20 
LDW20-SC211 FD 20F0094-11 Sediment 06/03/20 
LDW20-SC144 20F0094-12 Sediment 06/03/20 
LDW20-IT139 20F0094-13 Sediment 06/03/20 
LDW20-IT151 20F0094-14 Sediment 06/03/20 
LDW20-IT146 20F0094-15 Sediment 06/03/20 
LDW20-ITT133DUP 20F0094-01 DUP Sediment 06/03/20 
LDW20-SC202MS 20 F0094-08MS Sediment 06/03/20 
LDW20-SC202DUP 20F0094-08DUP Sediment 06/03/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

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

All sample results were subjected to Stage 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 compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

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

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

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

Ill. Continuing Calibration 

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

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (0/oR) were within QC limits. 

VII. Duplicate Sample Analysis 

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

VIII. Laboratory Control Samples/Standard Reference Materials 

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

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

IX. Field Duplicates 

Samples LDW20-SC211 and LDW20-SC211 FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 
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Concentration (%) 

Analyte LDW20-SC211 LDW20-SC211 FD RPD 

Total solids 53.66 54.83 2 

Total organic carbon 1.79 1.84 3 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

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

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry- Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry- Field Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 

5 
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LDC #: 48680C6 
SDG #: 20F0094 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Date: 7/30/20 
Page:_1_of_1_ 

Reviewer: ATL71L? 
2nd Reviewer:.__,~""ff--

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM 2540G) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d' k h t va1 at1on In 1ngs wor s ee s. 

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

I Validation Area 

Sample receiQ_t/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

Overall assessment of data 

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

Client ID 

LDW20-ITT133 

LDW20-SC140 

LDW20-SC142 

LDW20-SC150 

LDW20-SC156 

LDW20-SC162 

LDW20-SC135 

LDW20-SC202 

LDW20-SC203 

LDW20-SC211 

LDW20-SC211 FD 

LDW20-SC144 

LDW20-IT139 

LDW20-IT151 

LDW20-IT146 

LDW20-ITT133DU P 

LDW20-SC202MS 

LDW20-SC202DU P 

V:\An\LDC # 48680\48680C6W.wpd 

I I Comments 

A/A 

A 

A 

A 

N 

A 17, From SDG # 20F0039 _(LDW20-SC1 09MS) 

A 16, 18, From SDG # 20F0039 JLDW20-SC1 09DUP) 

A LCS/SRM 

sw (10,11) 

A 

A 

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

1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0094-01 

20F0094-02 

20F0094-03 

20F0094-04 

20F0094-05 

20F0094-06 

20F0094-07 

20F0094-08 

20F0094-09 

20F0094-10 

20F0094-11 

20F0094-12 

20F0094-13 

20F0094-14 

20F0094-15 

20F0094-01 DUP 

20F0094-08MS 

20F0094-08DU P 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

I 



LDC #: 48680C6 VALIDATION FINDINGS CHECKLIST 

METHOD: lnorganics 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times met? X 
II. Calibration 

Were all instruments calibrated at the 

required 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 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 
IV. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates 

Were MS/MSD recoveries within 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 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 

Comments 

Page 1 of 2 

Reviewer: ATL 



LDC #: 48680C6 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: ATL 



LDC #: 48680C6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1 to 15 TS, TOC 

QC 

16 TS 

17,18 TOC 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680C6 

METHOD: lnorganics 

Analyte 
10 

Total Solids 53.66 

Total Organic Carbons 1.79 

V:\An\LDC # 48680\ WC-C 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (%) 

11 

54.83 

1.84 

RPD 

2 

3 

Page 1 of 1 

Reviewer: ATL 

Qualifiers (Parents Only) 



LDC #: 4& G80 C.C, VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method 1DCt (..fl2A ~OGO-A) 
The correlation coefficient (r) for the calibration of N /Jr was recalculated. Calibration date: tJ /.J+ 
An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

I 
Initial calibration 

Calibration verification 

:rev 
Calibration verification 

CCVI 

Calibration verification 

CCV .A 

Where, 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 

~0 ~0 
... _, 

Analyte Standard 10 Found (units) True (units) ror%R 

Blank 

Standard 1 

Standard 2 

N/!Jr Standard 3 

Nl* Standard 4 

Standard 5 

Standard 6 

Standard 7 

tuG L/-4.G37 44.q~~ /01) 

-roc if$", 2.(0$' 4U.qq~ 102, 

11)~ lJ-C. Uf/3 ql(-,Lflft /Of 

-' l'"ll 

ror%R 

N !Jt· 

100 

1D2-

I O_,G 

Page:_/ ofj_ 

Reviewer:~ 
2nd Reviewer:~ 

Acceptable 
(Y/N) 

N/lt -

y 
y 
y 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. · 

CALCLC.6 
I 

I 



LDC #: 48680C6 

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= 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) I (S+D) 

S =Original sample concentration 

D = Duplicate sample concentration 

Sample ID Type of Analysis 

LCS LCS 

17 MS 

16 Duplicate 

Element Found/S 

TOC 

TOC 

TS 

Reca leu lated 

True/D %R/RPD 

43.031 44.4 96.91666667 

1.8802 1.97 95.44162437 

72.028 72.3644 0.465952502 

Reported 

%R/RPD Acceptable (Y/N) 
96.8 y 

95.5 y 

0.466 y 

Page 1 of 1 
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LDC #: 48680C6 

METHOD: lnorganics 

VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

Analytes were recalculated and verified using the following equation: 

Page 1 of 1 

Reviewer: ATL 

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

Initial Weight/ Final Volume Percent Reported Reca leu Ia ted Acceptable 
Sample ID Analyte Raw Data(%) Dilution Volume (g) (g) solids(%) Result(%) Result(%) (Y/N) 

1 TS 1 6.8636 4.9668 72.36 72.3643569 y 
2 TOC 0.543 1 0.23 0.23 66.02 0.82 0.822478037 y 
3 TS 1 6.4035 4.6174 72.11 72.10744124 y 
4 TOC 1.417 1 0.2248 0.2248 62.84 2.25 2.254933164 y 
5 TS 1 6.6351 4.4181 66.59 66.58678844 y 
6 TOC 1.161 1 0.3222 0.3222 57.19 2.03 2.030075188 y 
7 TS 1 6.2706 3.8344 61.15 61.14885338 y 

8 TOC 1.104 1 0.2183 0.2183 61.55 1.79 1.793663688 y 

9 TS 1 5.6582 3.3779 59.7 59.69919762 y 
10 TOC 0.963 1 0.2737 0.2737 53.66 1.79 1.794632874 y 

11 TS 1 6.8484 3.7547 54.83 54.82594475 y 

12 TOC 0.768 1 0.4534 0.4534 64.53 1.19 1.190144119 y 

13 TS 1 6.5502 4.7143 71.97 71.97184819 y 

14 TOC 0.445 1 0.2858 0.2858 67.22 0.66 0.662005356 y 

15 TS 1 7.1653 5.2522 73.3 73.30048986 y 



LDC Report# 48680C21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0094 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT146 20F0094-15 Sediment 06/03/20 

1 
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Introduction 

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

The analyses were performed by the following method: 

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

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

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

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

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

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperature for samples in this SDG were reported at 1 ooc upon receipt by the laboratory. 
Since the samples were received the same day that they were collected, time did not allow 
for sufficient cooling of the samples, therefore no data were qualified. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

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

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

Ill. Initial Calibration and Initial Calibration Verification 

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

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

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

The percent differences (0/oD) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds 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 unlabeled compounds 
and labeled compounds with the following exceptions: 

Concentration Associated Affected 
Date Compound (Limits) Samples Compound Flag A or P 

06/25/20 13C12-1 ,2,3,4,7,8,9-HpCDF 73.9 ng/mL (77-129) All samples in SDG 1 ,2,3,4,7,8,9-HpCDF J (all detects) p 
20F0094 

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

3 
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V. Laboratory Blanks 

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

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0465-BLK1 06/22/20 1 ,2,3,7,8-PeCDD 0.175 ng/Kg All samples in SDG 
2,3,4,6,7,8-HxCDF 0.0946 ng/Kg 20F0094 
1 ,2,3,4,6,7,8-HpCDF 0.166 ng/Kg 
OCDF 0.521 ng/Kg 
OCDD 1.32 ng/Kg 
Total PeCDD 0.175 ng/Kg 
Total HpCDF 0.166 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. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (OPR) samples 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. Labeled Compounds 

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

4 
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XI. Compound Quantitation 

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

I Sam~le I Com~ound I Flag I A or P I 
All samples in SDG 20F0094 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

Due to continuing calibration concentration and compounds reported as EMPC, 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 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 20F0094 

I Sam~le I Com~ound I Flag I A or P I Reason I 
LDW20-IT146 1 ,2,3,4,7,8,9-HpCDF J (all detects) p Continuing calibration 

(concentration) 

LDW20-IT146 All compounds reported as J (all detects) A Compound quantitation 
estimated maximum possible (EMPC) 
concentration (EMPC). 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0094 

No Sample Data Qualified in this SDG 

6 
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LDC #: 48680C21 
SDG #: 20F0094 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

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

Date: 08/07/20 
Page:.1_of_1_ 

Reviewer:~ _ 
2nd Reviewer:~ 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

11 () 

Notes: 

I llalidatico Ama I I Ccmmeots 

Sample receipt/Technical holding times SW/A Cooler temp = 10 deg C (Insufficient time to cool) 

HRGC/HRMS Instrument performance check A 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Labeled Compounds 

Compound quantitation RULOQ/LODs 

Target compound identification 

S_y_stem performance 

Overall assessment of data 

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

Client ID 

LDW20-IT146 

AlA ICAL s 20/35% 

sw CCV s QC Limits 

sw 

N 

N 

A OPR, SRM 

N 

A 

N EMPC = Jdets/A 

N 

N 

A 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

20F0094-15 

C:\Users\jgo\Desktop\48680 dioxins\48680C21\1 48680C21W.wpd 1 

ICV s QC Limits 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/03/20 

I 



VALIDATION FINDINGS WORKSHEET 

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

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

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

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

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

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

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

Notes: ____________________________________________________________________________________________________________ __ 

COMPNDList.wpd 



LDC #: 48680C21 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
.::f._ Was a routine calibration performed at the beginning of each 12 hour period? 
1!_ Were all concentrations within method QC limits for unlabeled and labeled compounds? 
Y Did all routine calibration standards meet the I on Abundance Ratio criteria? 

~ Dam I 1 1 Conc:n_g/ml (Limits) I Finding lon I Standard ID Com_Q_ound Abundance Ratio Associated Sam_Q_Ies 

06/25/20 1 SIF0380-ICV1 113C12-P I 73.9 !77-129l I I All {Det) 

2 48680C21 ccv.wpd 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer=Q; 

Qualifications 

I J/UJ/P {gual P} I 



LDC #: 48680C21 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". 
:f_ Were all samples associated with a method blank? 
:f_ Was a method blank performed for each matrix and whenever a sample extraction was performed? 
:f_ Was the method blank contaminated? 

Blank extraction date: 06/22/20 Blank analysis date: 06/25/20 Associated samples: All (>5Xl 
Cone. units: ng[Kg_ 

Page _1_of_1_ 

Reviewer:~ 
2nd Reviewer:~ 

I compou,;;;- [ Bl~nk ~~ I 'I llirmgle Identification - - - I 
~~ BIFO:.~::LK1 I ~s;: I I I I : I I I I 
M 0.0946* 0.47 

0 0.166 0.83 

Q 0.521* 2.61 

G 1.32 6.60 

s 0.175 0.88 

iy_ 0 166 083 

*EMPC 

3 48680C21 mb.wpd 



LDC Report# 48680D3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F01 05 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC159 20F0105-01 Sediment 06/04/20 
LDW20-SC154 20F0105-02 Sediment 06/04/20 
LDW20-SC158 20F0105-03 Sediment 06/04/20 
LDW20-IT243 20F0105-04 Sediment 06/04/20 
LDW20-SC159MS 20F0105-01 MS Sediment 06/04/20 
LDW20-SC159MSD 20F01 05-01 MSD Sediment 06/04/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

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

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %0 Samples Compound Flag AorP 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor -1248 J (all detects) A 
SDG 20F0105 Aroclor -1254 J (all detects) 

Aroclor-1260 J (all detects) 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

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

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

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

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

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

Spike 10 MS (o/oR) MSD (o/oR) 
(Associated Samples} Compound (Limits} (Limits} Flag_ AorP 

LDW20-SC159MS/MSD Aroclor-1260 48.0 (58-120) 51.1 (58-120) J (all detects) A 
(LDW20-SC159) 

Relative percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

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

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

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

I Sample I Compound I RPD I Flag I AorP I 
LDW20-IT243 Aroclor-1248 43.5 J (all detects) A 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
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Due to ICV %0, MS/MSD 0/oR, and RPD 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. 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 20F01 05 

I Sample I Compound I Flag I AorP I Reason I 
LDW20-SC159 Aroclor-1248 J (all detects) A Initial calibration verification 
LDW20-SC154 Aroclor-1254 J (all detects) (%0) 
LDW20-SC158 Aroclor -1260 J (all detects) 
LDW20-IT243 

LDW20-SC159 Aroclor-1260 J (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

LDW20-IT243 Aroclor -1248 J {all detects) A Compound quantitation 
(RPD between two 
columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0105 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0105 

No Sample Data Qualified in this SDG 

6 
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LDC #: 48680D3b 
SDG #: 20F01 05 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

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

Date: 0~/o~ k 
Page:__Lof__f 

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. 

)(JJ_ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

11 ') 

Notes· 

I llalidatioc A[ea 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes IJ> 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duj>licates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

()u<:>r"'ll nf n"'t"' 

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

Client ID 

LDW20-SC159 

LDW20-SC154 

LDW20-SC158 

LDW20-IT243 

LDW20-SC159MS 

LDW20-SC159MSD 

L:\ Windward\Duwamish\48680D3bW. wpd 

I I 
At A 
A I$~ 

A 
'A 

"' A-li sw 
A 
kl 

S\f.J 
N 

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

Com meets 

) C1t L ~ .z.t., 7 .. 
CN~ ~z 

l...{s 
- . SKIVI 

I 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0105-01 

20F0105-02 

20F0105-03 

20F0105-04 

20F01 05-01 MS 

20F01 05-01 MSD 

J tAJ ~ 2ol 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

I 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082} 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1 016 FF. Hexachlorobenzene PP. Mirex 

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

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

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane uu. 

H. Endosulfan I R. Endrin aldehyde 88. Aroclor-1260 LL. trans-Nonachlor vv 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor ww. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide XX. 

Notes=-----------------------------------------------------------------------------------------------------------------

COMPDLIST-3S.wpd 



LDC #: c.f6 (, ~ j) ~b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applic9f>le questions are identified as "N/A". 
/%[ 

Y(r\f)N/A .....,,_ "'''""" II IILI'""'I "'"-"''"""' '-"'LI'-'11 Y'-'IIIIV'-ALI"'II '-'"'-"'11'-"'--A.I U,_, 111'"-''-'L "'''-' IV'-' I lVI' ¥ ...... 11\o.AULIVII \JIILVIIU VI ....,&...V.V ,U I VV- I L..V ,V! 

Detector/ %D 
# Date Standard ID ~m]!2 Compound (Limit ~ 20.0) Associated Samples 

fJ<D;{oi~ sr Fo 17ft> ... Sc ~!. 2u _f;>B_ 21 .. o An ( D e-t) 
I \ / 

ICV-8081_2.wpd 

Page:_l_of~ 
Reviewer:_____&Q 

2nd Reviewer:_~-

Qualifications 

3 /ur /A 
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LDC#: ~~~~v~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

1.bi NiA ----- ~ ----·----- ~--~-J--~ ----J -- ----- ..... --- ·-· ---·· ... _.. ..... ,, -· ····-··-·-·- --···r""·- _,,··--··-·· ......... - t"""'··-····"~· 

Y(N N/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? - MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

s-;c, ~PJ ~.n ( ~-)20) 5"1. I c5k'~ l2o > ( ) I CIJL-4-) 
( ) ( ) ( ) 

,. / 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( J ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( J 

MSD.3S.wpd 

Page:_Lof~ 

Reviewer:~ 
2nd Reviewer:---U--

Qualifications 
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LDC #: 4¥~80 0~ 

METHOD: -/-- GC _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered .. N ... Not applicable questions are identified as 11 N/A ... 
eveiiV/D Only 

N N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
1 Y ~N/A Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

v(N )N/A Did the percent difference of detected compounds between two columns./detectors .:s40o/o? 
If no. olease see findinas bell 

# Compound Name Sample ID 

080 Between Two Columns/Detectors 
Limit (.:5 40%) 

z f f?;,~ 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA%RPD2col_r1.wpd 

Page: -i-of--+ 

Reviewer: J~..--
2nd Reviewer: 

Qualifications 
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LDC Report# 48680D4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Arsenic 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F01 05 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT243 20F0105-04 Sediment 06/04/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

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

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

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

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

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

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

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

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

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

All samples were received in good condition. 

All technical holding time requirements were met. 

II. 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 

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. Duplicate Sample Analysis 

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

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

3 
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X. 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. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

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

4 
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Duwamish AOC4 
Arsenic - Data Qualification Summary - SDG 20F01 05 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Arsenic - Laboratory Blank Data Qualification Summary - SDG 20F01 05 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Arsenic - Field Blank Data Qualification Summary - SDG 20F01 05 

No Sample Data Qualified in this SDG 

5 
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LDC #: 48680D4a 
SDG #: 20F01 05 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: Arsenic (EPA SW 846 Method 6020A) 

Date: 7/30/20 
Page:_1_of_1_ 
Reviewer:~ 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d" k h t va1 at1on In mgs wor s ee s. 

I I Validation Area I I Comments 

I. Sample receipiffechnical holding_ times A/A 

II. ICP/MS Tune A 

Ill. Instrument Calibration A 

IV. ICP Interference Check Sample {ICS) Analysis A 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Li~ 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard {ICP-MS) 

Sample Result Verification 

Overall Assessment of Data 

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

Client ID 

LDW20-IT243 

A 

N 

A From SDG # 20F01 09 {LDW20-SC214MS/MSD) 

A From SDG # 20F01 09 {LDW20-SC214DUP) 

N 

A LCS/SRM 

N 

N 

N 

A 

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0105-04 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

I 

Notes: ______________________________________________________________________________________ _ 
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LDC Report# 4868006 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group {SDG): 20F01 05 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC159 20F0105-01 Sediment 06/04/20 
LDW20-SC154 20F0105-02 Sediment 06/04/20 
LDW20-SC158 20F0105-03 Sediment 06/04/20 
LDW20-IT243 20F0105-04 Sediment 06/04/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

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

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

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

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

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

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

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

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

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

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

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

Ill. Continuing Calibration 

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

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

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

VII. Duplicate Sample Analysis 

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

VIII. Laboratory Control Samples/Standard Reference Materials 

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

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 
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XI. Overall Assessment of Data 

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

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

4 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 20F01 05 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 20F0105 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 20F0105 

No Sample Data Qualified in this SDG 
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LDC #: 4868006 
SDG #: 20F0105 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM 2540G) 

Date: 7/30/20 
Page:_1_of_1_ 

Reviewer:-m,__ 
2nd Reviewer:J.JL__ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
rd r r d. k h t var a ron rn rngs war s ee s. 

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1" 

I Validation Area 

Sample receipt/Technical holdin_g_ times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

Overall assessment of data 

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

Client ID 

LDW20-SC159 

LDW20-SC154 

LDW20-SC158 

LDW20-IT243 

I I Comments 

A/A 

A 

A 

A 

N 

A From SDG # 20F0094 (LDW20-SC202MS) 

A From SDG # 20F0094 (LDW20-ITT133DUP), (LDW20-SC202DUP) 

A LCS/SRM 

N 

N 

A 

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

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0105-01 

20F0105-02 

20F0105-03 

20F0105-04 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

I 

Notes: __________________________________________________________________________________ ___ 
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LDC #: 48680D6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1 to 4 TS, TOC 

Page 1 of 1 

Reviewer: ATL 



LDC Report# 48680021 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August10,2020 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F01 05 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT243 20F0105-04 Sediment 06/04/20 

1 
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Introduction 

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

The analyses were performed by the following method: 

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

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

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

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

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

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

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

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

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

2 
V:\LOGIN\WINDWARD\DUWAMISH\48680D21_WI3.DOC 



I. Sample Receipt and Technical Holding Times 

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

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

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

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

Ill. Initial Calibration and Initial Calibration Verification 

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

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

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

The percent differences (%0) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds 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 unlabeled compounds 
and labeled compounds with the following exceptions: 

Concentration Associated Affected 
Date Compound (Limits) Samples Compound Flag A or P 

06/25/20 13C12-1 ,2,3,4,7,8,9-HpCDF 73.9 ng/mL (77-129) All samples in SDG 1 ,2,3,4,7,8,9-HpCDF J (all detects) 
20F0105 

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 
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Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0465-BLK1 06/22/20 1 ,2,3,7,8-PeCDD 0.175 ng/Kg All samples in SDG 
2,3,4,6, 7 ,8-HxCDF 0.0946 ng/Kg 20F0105 
1 ,2,3,4,6, 7 ,8-HpCDF 0.166 ng/Kg 
OCDF 0.521 ng/Kg 
OCDD 1.32 ng/Kg 
Total PeCDD 0.175 ng/Kg 
Total HpCDF 0.166 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. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

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

XI. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 
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I Sam~le I Com~ound I Flag I A orP I 
All samples in SDG 20F01 05 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

Due to continuing calibration concentration and compounds reported as EMPC, data were 
qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 20F01 05 

I Samele I Comeound I Flag I A or P I Reason I 
LDW20-IT243 1 ,2,3,4,7,8,9-HpCDF J (all detects) p Continuing calibration 

(concentration) 

LDW20-IT243 All compounds reported as J (all detects) A Compound quantitation 
estimated maximum possible (EMPC) 
concentration (EMPC). 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 20F0105 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0105 

No Sample Data Qualified in this SDG 
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LDC #: 48680021 

SDG #: 20F01 05 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

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

Date: 08/07/20 

Page:_1_of_1_ 

Reviewer: JV~ 
2nd Reviewer: ( _ 

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

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes· 

I llalidatico Ama I I Ccmmeots 

Sample receipt/Technical holding_ times AlA 

HRGC/HRMS Instrument performance check A 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Labeled Compounds 

Compound quantitation RULOQ/LODs 

Ta111et compound identification 

System _2_erformance 

Overall assessment of data 

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

Client ID 

LDW20-IT243 

AlA ICAL ~ 20/35% 

sw CCV~ QC Limits 

sw 

N 

N 

A 

N 

A 

N 

N 

N 

A 

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

OPR, SRM 

EMPC = Jdets/A 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0105-04 

ICV ~ QC Limits 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

BIF0465-BLK1 

C:\Users~go\Oesktop\48680 dioxins\48680021 \1 48680021 W.wpd 1 
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VALIDATION FINDINGS WORKSHEET 

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

- --

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

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

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

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

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

Notes: __________________________________________________________________________________________________________ _ 

COMPNDList. wod 



LDC #: 48680021 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered .. N ... Not applicable questions are identified as .. N/A ... 
.::t_ Was a routine calibration performed at the beginning of each 12 hour period? 
_R Were all concentrations within method QC limits for unlabeled and labeled compounds? 
Y Did all routine calibration standards meet the I on Abundance Ratio criteria? 

Finding Jon 
Standard JD Abundance Ratio Associated Sam 

SIF0380-ICV1 13C12-P 73.9 All (Det) 
----- -··-

2 48680021 ccv.wpd 
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Reviewer:~-
2nd Reviewer:--==tt=.-

Qualifications 

J/UJ/P (qual P) 



LDC #: 48680021 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" . 
.x_ Were all samples associated with a method blank? 
.::f._ Was a method blank performed for each matrix and whenever a sample extraction was performed? 
.x_ Was the method blank contaminated? 

Blank extraction date: 06/22/20 Blank analysis date: 06/25/20 Associated samples: All (>5Xl 
Cone. units:nQ/Kg 

Page _1_of_1_ 

Reviewer: JVG 
2nd Reviewer: ___ _ 

I Compound II Blank ID I II srmgll! ldgntification I 1-1 BIF0465-BLK1 I (5x) r I I I I I I I 
Is II o.175 I o.88 I 
M 0.0946* 0.47 

0 0.166 0.83 

Q 0.521* 2.61 

G 1.32 6.60 

s 0.175 0.88 

lv 0_166 _0_83 

*EMPC 
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LDC Report# 48680E2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Semivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F01 09 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC214 20F0109-05 Sediment 06/04/20 
LDW20-SC251 20F0109-09 Sediment 06/04/20 
LDW20-SC264 20F0109-10 Sediment 06/04/20 
LDW20-SC251 MS 20F0109-09MS Sediment 06/04/20 
LDW20-SC251 MSD 20F01 09-09MSD Sediment 06/04/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

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

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

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

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

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

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

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

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

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

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.8°C, 12.4°C, 10.1 oc, and 
11.2°C upon receipt by the laboratory. Since the samples were received the same day 
that they were collected, time did not allow for sufficient cooling of the samples, 
therefore no data were qualified. 

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 compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 20.0°/o. 

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

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

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

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

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Surrogates 

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

VIII. Matrix Spike/Matrix Spike Duplicates 

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

IX. Laboratory Control Samples/Standard Reference Materials 

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

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

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

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

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

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

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

4 
V:\LOGIN\WINDWARD\DUWAMISH\48680E2A_WI3.DOC 



Duwamish AOC4 
Semivolatiles- Data Qualification Summary- SDG 20F0109 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary- SDG 20F01 09 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F01 09 

No Sample Data Qualified in this SDG 
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LDC #: 48680E2a 
SDG #: 20F01 09 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

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

Date: ~s;/2o 
Page:_\ of_L 

Reviewer:~ 
2nd Reviewer:---=:tC:_ 

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. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

IQ 
Notes· 

'I . . I~ ..1 .L" ArAa v 

Sample receipUTechnical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike du_Qiicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RLILOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW20-SC214 

LDW20-SC251 

LDW20-SC264 

LDW20-SC251 MS 

LDW20-SC251 MSD 

L:\ Windward\Duwamish\48680E2aW. wpd 
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A' 
AtA 

11 
.A 
~ 
A .A 
A 
~\ 
A 
N 

N 

N 

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

1 

IVA~S ~~ 
C£A.J 

lC; 

(.., 7{)'1, ........ 

sFZtvJ , 

D =Duplicate 
TB = Trip blank 

~ (C\j!: ~o7., 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

20F0109-05 Sediment 06/04/20 

20F0109-09 Sediment 06/04/20 

20F0109-10 Sediment 06/04/20 

20F01 09-09MS Sediment 06/04/20 

20F01 09-09MSD Sediment 06/04/20 



LDC Report# 48680E2b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Semivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F01 09 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC214 20F0109-05 Sediment 06/04/20 
LDW20-SC251 20F0109-09 Sediment 06/04/20 
LDW20-SC264 20F0109-10 Sediment 06/04/20 
LDW20-SC251 MS 20F0109-09MS Sediment 06/04/20 
LDW20-SC251 MSD 20F01 09-09MSD Sediment 06/04/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected lon Monitoring (SIM) mode 

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

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

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

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

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

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

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

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

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.8°C, 12.4°C, 10.1 oc, and 
11.2°C upon receipt by the laboratory. Since the samples were received the same day 
that they were collected, time did not allow for sufficient cooling of the samples, 
therefore no data were qualified. 

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

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (,-2) were greater than or equal to 0.990. 

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

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0o/o for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/26/20 N-Nitrosodiphenylamine 65.7 All samples in SDG J (all detects) A 
20F0109 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

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

3 
V:\LOGIN\WINDWARD\DUWAMISH\48680E2B_WI3.DOC 



Associated 
Date Compound %D Samples Flag AorP 

06/26/20 Benzoic acid 22.9 All samples in SDG J (all detects) A 
20F0109 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

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

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0410-BLK2 06/17/20 1 A-Dichlorobenzene 0.7 ug/Kg All samples in SDG 20F01 09 
Benzoic acid 17.1 ug/Kg 

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

Sample Compound 

LDW20-SC214 1 A-Dichlorobenzene 

LDW20-SC251 1 A-Dichlorobenzene 
Benzoic acid 

LDW20-SC264 1 A-Dichlorobenzene 

VI. Field Blanks 

No field blanks were identified in this SDG. 
VII. Surrogates 

Reported Modified Final 
Concentration Concentration 

2.5 ug/Kg 2.5U ug/Kg 

2.1 ug/Kg 2.1U ug/Kg 
89.0 ug/Kg 89.0U ug/Kg 

2.9 ug/Kg 2.9U ug/Kg 

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

VIII. Matrix Spike/Matrix Spike Duplicates 

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

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

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

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

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

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

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

Due to ICV o/oD and continuing calibration %D, data were qualified as estimated in three 
samples. 

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

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary- SDG 20F01 09 

I Sample I Compound I Flag I AorP I Reason I 
LDW20-SC214 N-Nitrosodiphenylamine J (all detects) A Initial calibration 
LDW20-SC251 verification (%D) 
LDW20-SC264 

LDW20-SC214 Benzoic acid J (all detects) A Continuing calibration 
LDW20-SC251 (%D) 
LDW20-SC264 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary- SDG 20F01 09 

Modified Final 
Sample Compound Concentration AorP 

LDW20-SC214 1 A-Dichlorobenzene 2.5U ug/Kg A 

LDW20-SC251 1 A-Dichlorobenzene 2.1 U ug/Kg A 
Benzoic acid 89.0U ug/Kg 

LDW20-SC264 1 A-Dichlorobenzene 2.9U ug/Kg A 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F01 09 

No Sample Data Qualified in this SDG 
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LDC #: 48680E2b 
SDG #: 20F01 09 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 
~\1111t 

METHOD: GC/MS PolyRI:lelear Aro11ralic HydrocarbOns (EPA SW 846 Method 8270E-SIM) 

Date:0&'/o' /2o 
Page:_\_of_' 

Reviewer:~ 
2nd Reviewer:~ 

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

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Q 

Notes· 

', .......... Araa 

Sample receipt!Technical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

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

Client 10 

LDW20-SC214 

LDW20-SC251 

LDW20-SC264 

LDW20-SC251 MS 

LDW20-SC251 MSD 
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ND =No compounds detected 
R = Rinsate 

LC) 
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5R,liJ 
I 

D =Duplicate 
TB = Trip blank 

w 

FB = Field blank EB = Equipment blank 

LabiD 

20F0109-05 

20F0109-09 

20F0109-10 

20F01 09-09MS 

20F01 09-09MSD 

1 

\C\1 ~ !;.()" 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol .A.A. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAM. Dibenzothiophene At. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3, 3'-Dichlorobenzidine BBBB. Benzo(a}fluoranthene B 1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C 1. N-Nitrosomethylethylamine 

D. 1,3-Dichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. N.;Nitrosomorpholine I 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 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'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 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. Acetophenone J1. 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. BenzoicAcid PPPP. 3-Methylphenol P 1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q{ 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 ( 1 MDT) T1. Octachlorostyrene 

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

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1 ,2,4,5-Tetrachlorobenzene V1. 1 A-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-Trichforophenof YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,'J'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene 21.· a-Toluidine 

COMPNDL_SVOA long Jist.wpd 



LDC#: <.f'l$'' w t: 2lo VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC/M~EPA SW 846 Method 8270~SIM) 

-yN}J/A ··-·- -·· , __ ........... -··- .. _.. .. _.._.. ... _ .. _,, .. _,,_.. -· ---' _____ ,.., , __ . 

Finding %0 
# Date Standard ID Compound (Limit:~i~ 

~:r: Fd~et.t""- ScV 1- f). (A ~r;.r 

ICVsvoa.wpd 

Associated Samples 

An ( v~-t J 
"- / 

Page:_\_ot_l 
Reviewer:~ 

2nd Reviewer:____l_...k: 

Qualifications 

J ft..t:r LA 
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LDC#: 'fl>' ro -&2L, 

METHOD: GC/MS ~EPA SW 846 Method 827$-SIM) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(N)N/A vvere percem amerences (u/oU) <LU v;o ana relative response tactors (RRr:) within the method criteria? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit) Associated Sam pies 

t>4 (z,fD ho ~T 14 ,._tt>~u, 1~5 FPP 2~10) AH 1Dt+) 

CONCAL.wpd 

Page: ..l-ot_] 
Reviewer: ~ 

2nd Reviewer: -

Qualifications 

J./IA1"/A 
I 



LDC#: 4gc,w e 2h VALIDATION FINDINGS WORKSHEET 
Blanks 

s:~ ~ 
METHOD: GC/MS-PAH (EPA SW 846 Method 8270l>-SIM) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as .. N/A ... 
Y N N/A Was a method blank analyzed for each matrix? 
Y N/A Was a method blank analyzed for each concentration preparation level? 
Y N N/A Was a method blank associated with every sample? 
Y N N/A Was the blank cont. aminated? If yes, please see qu~ification below. 

ank extraction date: Oi'D 1\?/'"UJ Blank analysis date: o' /2(i t21> 
-------- Associate __ _ _____ 

Blank ID I 
<.2- 1 :l.. ~ 

0.1 :z.s/u 2,. \ /L( '""" L{ 

\_? .. ) [sti1 .o \1\ 

Blank extraction date: Blank analysis date: __ _ 

-~··-· -····~· ... ----·-·-- --·.. ·--· 

I I I 

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

I I 

Page:_\ of_l 
Reviewer: JVG 

2nd Reviewer: ___ _ 

I I 

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

Rl ~1\lk'C:::? \Atl"\rl 



LDC Report# 48680E3a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Hexachlorobenzene 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F01 09 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC214 20F0109-05 Sediment 06/04/20 
LDW20-SC251 20F0109-09 Sediment 06/04/20 
LDW20-SC264 20F0109-10 Sediment 06/04/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for 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 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

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

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

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

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.8°C and 11.2°C upon receipt 
by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

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 (0/oBD) 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 (0/oRSD) were less than or equal to 20.0°/o. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o with the following exceptions: 

Sample Compound Findina Criteria Flag A orP 

All samples in SDG Hexachlorobenzene rev not performed. rev required prior to UJ (all non-detects) A 
20F0109 each analytical run. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

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

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/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. 

VIII. Matrix Spike/Matrix Spike Duplicates 

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

IX. Laboratory Control Samples 

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

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

Due to no ICV performed, data were qualified as estimated in three samples. 

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

4 
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Duwamish AOC4 
Hexachlorobenzene - Data Qualification Summary - SDG 20F01 09 

I Sam~le I Com~ound I Flag I A orP I Reason I 
LDW20-SC214 Hexachlorobenzene UJ (all non-detects) A Initial calibration verification 
LDW20-SC251 (%0) 
LDW20-SC264 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0109 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F01 09 

No Sample Data Qualified in this SDG 
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LDC #: 48680E3a 
SDG #: 20F01 09 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date:OS"6ct ('o 
Page:~f l 

Reviewer: 
2nd Reviewer: 

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

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(1\/ 

Note: 

1-

2-

-3 

4 

5 

6 

7 

8 

9 

10 

Notes· 

' .... ..... 
An~ a 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/leV 

Continuing calibration 

Laborato_ry Blanks 

Field blanks 

Surrogate spikes ( fS 
Matrix sj)ike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RLILOQ/LODs 

Target com pound identification 

System Performance 

()\/oOr::~ll nf rl:=~ta 

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

Client ID 

LDW20-SC214 

LDW20-SC251 

LDW20-SC264 

L:\Windward\Duwamish\48680E3aW. wpd 
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JJ 

A I t:L\\ 
I J. 

t 
Jj 

AtA 
II\} 

A 
~ 
N 

N 

N 

/)( 

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

• 

l41\, ~-zo~ 
uV'f:. ~ ~ 

l.,C_5 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0109-05 

20F0109-09 

20F0109-10 
.. 

I ",..,~.,... 

fvJ£ ~ ~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

~ 



LDC #: 48680E3a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC PesticidesiPCBs (EPA SW 846 Method 808118082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
What type of initial calibration verification calculation was performed? _%0 or ~R 
Y N NIA Was an initial calibration verification standard analyzed after each I CAL for each instrument? 
Y N NIA Did the initial calibration verification standards meet the %0 I %R validation criteria of <20.0% I 80-120%? 

I Detector/ 
Standard ID Column Associated Sam 

No ICV ~erformed I Hexachlorobenzene _All (~D) 

48680 no ICV-8081.wpd 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer: Q 

Qualifications 

J/UJ/A I 



LDC Report# 48680E3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 11 , 2020 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F01 09 

Laboratory Sample Collection 
· Sample ldentif~cation Identification Matrix Date 

LDW20-SC168 20F0109-01 Sediment 06/04/20 
LDW20-SC161 20F0109-02 Sediment 06/04/20 
LDW20-IT236 20F0109-03 Sediment 06/04/20 
LDW20-SC167 20F0109-04 Sediment 06/04/20 
LDW20-SC167DL 20F0109-04DL Sediment 06/04/20 
LDW20-SC214 20F0109-05 Sediment 06/04/20 
LDW20-IT232 20F0109-07 Sediment 06/04/20 
LDW20-SC318 20F0109-08 Sediment 06/04/20 
LDW20-SC251 20F0109-09 Sediment 06/04/20 
LDW20-SC264 20F0109-10 Sediment 06/04/20 
LDW20-SC168MS 20F0109-01 MS Sediment 06/04/20 
LDW20-SC168MSD 20F01 09-01 MSD Sediment 06/04/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.8°C, 12.4°C, 10.1 oc, and 
11.2°C upon receipt by the laboratory. Since the samples were received the same day 
that they were collected, time did not allow for sufficient cooling of the samples, 
therefore no data were qualified. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %0 Samples Compound Flag AorP 

06/10/20 Sl F0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor-1248 J (all detects) A 
SDG 20F0109 Aroclor -1254 J (all detects) 

Aroclor -1260 J (all detects) 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

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

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

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

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

3 
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VII. Matrix Spike/Matrix Spike Duplicates 

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

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (Ofc,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. Compound Quantitation 

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

I Sample I Compound I RPD I Flag I AorP I 
LDW20-SC168 Aroclor-1260 44.5 J (all detects) A 

LDW20-SC161 Aroclor -1248 44.8 J (all detects) A 

LDW20-SC167 Aroclor-1248 42.1 J (all detects) A 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

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

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

4 
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I Sample I Compound I Reason I Flag I AorP I 
LDW20-SC167 Aroclor-1260 Results exceeded calibration range. Not reportable -

LDW20-SC167DL All compounds except Results from undiluted analyses were Not reportable -
Aroclor-1260 more usable. 

Due to ICV 0/oD and RPD between two columns, data were qualified as estimated in 
nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary- SDG 20F01 09 

I Sample I Compound I Flaa I AorP I Reason I 
LOW20-SC168 Aroclor-1248 J (all detects) A Initial calibration verification 
LOW20-SC161 Aroclor -1254 J (all detects) (%0) 
LOW20-IT236 Aroclor-1260 J (all detects) 
LOW20-SC214 
LOW20-IT232 
LOW20-SC318 
LOW20-SC251 
LOW20-SC264 

LOW20-SC167 Aroclor-1248 J (all detects) A Initial calibration verification 
Aroclor-1254 J (all detects) (%0) 

LOW20-SC1670L Aroclor-1260 J (all detects) A Initial calibration verification 
(%0) 

LOW20-SC168 Aroclor-1260 J (all detects) A Compound quantitation 
(RPO between two 
columns) 

LOW20-SC161 Aroclor-1248 J (all detects) A Compound quantitation 
LOW20-SC167 (RPO between two 

columns) 

LOW20-SC167 Aroclor -1260 Not reportable - Overall assessment of data 

LOW20-SC1670L All com pounds except Not reportable - Overall assessment of data 
Aroclor-1260 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0109 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0109 

No Sample Data Qualified in this SDG 
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LDC #: 48680E3b 

SDG #: 20F01 09 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

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

Date: 0 r/a~t> 
Page:__LofJ 

Reviewer: ..illr <'" 
2nd Reviewer:_(._;.f____;;....___ 

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

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

Notes· 

'. I o ~· Area 

Sample receipUTechnical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes /r S 

Matrix spike/Matrix spike duplicates 

Laboratory control sam pies 

Field duplicates 

Com pound quantitation/RLILOQ/LODs 

Target compound identification 

Clvc.-,.11 nf rbt"' 

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

Client ID 

LDW20-SC168 

LDW20-SC161 

LDW20-IT236 

LDW20-SC167 

LDW20-SC167Jil.E" PL.. 

LDW20-SC214 

LDW20-IT232 

LDW20-SC318 

LDW20-SC251 

LDW20-SC264 

LDW20-SC168MS 

LDW20-SC168MSD 
I ,.. .. ,~ 
,y Y\./ \1' I 

L:\ Windward\Duwamish\48680E3bW. wpd 

-
c, .L f"S q.{fl'c-f"* 

I ' 

S~\ I .A C~k ~.s ::; f.?.& •c.. ,~,4--t Jo.r•c--
II 'I .,~TJf G 

·.2. '&:--

A ,5~ 
A 
A 
'JJ 

Pr! A 
It 
A 
~ 

s=w 
N 

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

'CAt..- ~~z 
e-CAj '=: '2-o/o 

us!J) )1<..1\1 
' 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0109-01 

20F0109-02 

20F0109-03 

20F0109-04 

20F01 09-04Re" 1>1-

20F0109-05 

20F0109-07 

20F0109-08 

20F0109-09 

20F0109-10 

20F01 09-01 MS 

20F01 09-01 MSD 
1_ ,.. 
y -vv 

IVJ f. 2o) ... 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

flJ" 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

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

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ c;is-Chlordane 

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

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane UU. 

H. Endosulfan I R. Endrin aldehyde 88. Aroclor-1260 LL. trans-Nonachlor vv 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor ww. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide XX. 

Notes: _________________________________________________ ~------------------------------------------------------------------------------------------

COMPDLIST-3S.wpd 



LDC#: 455 (p~ ~~b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC PesticidesiPCBs (EPA SW 846 Method 808118082) 

Please see qualifications below for all questions answered "N". Not applic9ble questions are identified as "NIA". 
What type of initial calibration verification calculation was performed? -~D or __%R 

(j)N NIA Was an initial calibration verification standard analyzed after each I CAL for each instrument? 
y NIA Did the initial calibration verification standards meet the %0 I %R validation criteria of ~20.0% I 80-120%? 

%0 
# Compound (Limit ~ 20.0) 

2.0 

ICV-8081_2.wpd 

Page:lof_l 

Reviewer: JVG 
2nd Reviewer: 0.....-::-= 



LDC #: U "66 ~ f~b 

METHOD: -f-GC_HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
veiiV/D Only 
N N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 

¥'@J~/A Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 
Y N /A Did the percent difference of detected compounds between two columns./detectors _s40°/o? 

If no. olease see findinas bell 

# Compound Name Sample ID 
eD Between Two Columns/Detectors 

Limit (5 40%) 

f?b r 4-4,C 

-z_ 2 ~f,.r 

z 1 4z,. J 

132:> l? 41~7 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA%RPD2col_r1.wpd 

Page: _j_of-+ 

Reviewer: ~ 
2nd Reviewer: 

Qualifications 

J k~ 1$.-

<I 



\. 

LDC #: 'f~8t> ~~ VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: GC Pesticides/PCBs (EPA SW846 Method 8081/8082) 

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

Page: _\_of-L 

Reviewer: ~-
2nd Reviewer: ----ldL.L 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

y·-

# Compound Name Findin_g Associated sample Qualifications 

't>E> Z_C4J r~ 4 N!S._/ A 
v 

I 
Mt r>\artt ~f.> d[) ~ v 

I 

Comments: __________________________________________________________________________________________________________ __ 

OVR cpd.wpd 



LDC Report# 48680E4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 1 0, 2020 

Parameters: Metals 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F01 09 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT236 20F0109-03 Sediment 06/04/20 
LDW20-SC214 20F0109-05 Sediment 06/04/20 
LDW20-IT232 20F0109-07 Sediment 06/04/20 
LDW20-SC251 20F0109-09 Sediment 06/04/20 
LDW20-SC264 20F0109-10 Sediment 06/04/20 
LDW20-SC214MS 20F01 09-0SMS Sediment 06/04/20 
LDW20-SC214MSD 20F01 09-0SMSD Sediment 06/04/20 
LDW20-SC214DUP 20F01 09-0SDUP Sediment 06/04/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental 
Protection Agency (EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 74718 

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

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

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

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

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

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

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

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

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 So/o. 

Ill. Instrument Calibration 

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

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

IV. ICP Interference Check Sample Analysis 

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

V. Laboratory Blanks 

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

Maximum Associated 
Blank ID Analyte Concentration Samples 

IICB/CCB I Arsenic 
I 

0.025 ug/L I LDW20-SC214 
I 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

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

3 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

LDW20-SC214MS/MSD Silver 29.7 (75-125) 44 (75-125) J (all detects) A 
(LDW20-SC214 
LDW20-SC251 
LDW20-SC264) 

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

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

LDW20-SC214MS/MSD Silver 37.8 (S20) J (all detects) A 
(LDW20-SC214 
LDW20-SC251 
LDW20-SC264) 

VIII. Duplicate Sample Analysis 

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

DUPID 
(Associated Samples) Analyte RPD 1Limits) Difference (Limits) Flag A orP 

LDW20-SC214DUP Mercury - 0.189 mg/Kg {S0.0974) J (all detects) A 
(LDW20-SC214 
LDW20-SC251 
LDW20-SC264) 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

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

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

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

4 
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XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

Due to MS/MSD %R and RPD and DUP difference, 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 
Metals - Data Qualification Summary - SDG 20F01 09 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW20-SC214 Silver J (all detects) A Matrix spike/Matrix spike 
LDW20-SC251 duplicate (%R)(RPD) 
LDW20-SC264 

LDW20-SC214 Mercury J (all detects) A Duplicate sample analysis 
LDW20-SC251 (difference) 
LDW20-SC264 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F01 09 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F01 09 

No Sample Data Qualified in this SDG 
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LDC #: 48680E4a 
SDG #: 20F01 09 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/74718} 

Date: 7/30/20 
Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d" k h va1 at1on In 1ngs wor s eets. 

I I Validation Area I I 
I. Sample receipt/Technical holding times A/A 

II. ICP/MS Tune A 

Ill. Instrument Calibration A 

IV. ICP Interference Check Sample (ICS) Analysis A 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1-=l 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

Overall Assessment of Data 

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

Client ID 

LDW20-IT236 

LDW20-SC214 

LDW20-IT232 

LDW20-SC251 

LDW20-SC264 

LDW20-SC214MS 

LDW20-SC214MSD 

LDW20-SC214DUP 

sw 

N 

sw (6,7) 

sw 8 

N 

A LCS/SRM 

N 

N 

N 

A 

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

Comments 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

20F0109-03 

20F0109-05 

20F0109-07 

20F0109-09 

20F0109-10 

20F01 09-05MS 

20F01 09-05MSD 

20F01 09-05DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

I 

Notes: ______________________________________________________________________________________ _ 
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LDC #: 48680E4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

2A,S Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

1,3 As 

QC 

6,7,8 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

Analysis Method 

CVAA 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680E4a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

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

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 2 
I 
1--

I I Maximum I 
Analyte 

PB 

(units) 
ICB/CCB 

Action 
I l -I Sam~le ldentifi~ation 1 

1...--
(ug/L) 

Level 

lAs ~- 0.0251 J I J J - I_____J___J 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680E4a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

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

Page 1 of 1 

Reviewer: ATL 

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

acceptable limits with the following exceptions: 

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

6&7 s Ag 29.7 44 75-125 2,4,5 J/UJ/A Det PS=96.6% 
Ag 37.8 20 2,4,5 J/UJ/A Det 

Comments: 



LDC #: 48680E4a VALIDATION FINDINGS WORKSHEETS 

Laboratory Duplicates 

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

Page 1 of 1 

Reviewer: ATL 

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

samples >SX the reporting limits with the exceptions listed below. If samples were <SX the reporting limits, the difference was within 1X the 

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

Difference Difference 

Duplicate ID Matrix Analyte RPD RPD Limit (mg/kg) Limit Associated Samples Qualification Det/ND 

8 s Hg 0.189 0.0974 2A,5 J/UJ/A Det 

Comments: 



LDC Report# 48680E6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Wet Chern istry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F01 09 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC168 20F0109-01 Sediment 06/04/20 
LDW20-SC161 20F0109-02 Sediment 06/04/20 
LDW20-IT236 20F0109-03 Sediment 06/04/20 
LDW20-SC167 20F0109-04 Sediment 06/04/20 
LDW20-SC214 20F0109-05 Sediment 06/04/20 
LDW20-SC169 20F0109-06 Sediment 06/04/20 
LDW20-IT232 20F0109-07 Sediment 06/04/20 
LDW20-SC318 20F0109-08 Sediment 06/04/20 
LDW20-SC251 20F0109-09 Sediment 06/04/20 
LDW20-SC264 20F0109-10 Sediment 06/04/20 
LDW20-SC168DUP 20F01 09-01 DUP Sediment 06/04/20 
LDW20-SC251 MS 20F01 09-09MS Sediment 06/04/20 
LDW20-SC251 DUP 20F01 09-09DUP Sediment 06/04/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

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

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

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

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

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

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

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

Ill. Continuing Calibration 

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

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (0/oR) were within QC limits. 

VII. Duplicate Sample Analysis 

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

VIII. Laboratory Control Samples/Standard Reference Materials 

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

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

3 
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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. 

4 
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Duwamish AOC4 
Wet Chemistry- Data Qualification Summary- SDG 20F0109 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry- Laboratory Blank Data Qualification Summary - SDG 20F01 09 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 20F01 09 

No Sample Data Qualified in this SDG 

5 
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LDC #: 48680E6 
SDG #: 20F01 09 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Date: 7/30/20 
Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:~ 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM 2540G) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
rd r r d. k h t vat a ton tn tngs wor s ee s. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

I Validation Area 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

Overall assessment of data 

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

Client ID 

LDW20-SC168 

LDW20-SC161 

LDW20-IT236 

LDW20-SC167 

LDW20-SC214 

LDW20-IT232 

LDW20-SC318 

LDW20-SC251 

LDW20-SC264 

LDW20-SC168DUP 

LDW20-SC251 MS 

LDW20-SC251 DUP 

I I Comments 

A/A 

A 

A 

A 

N 

A 11, From SDG # 20F0094 (LDW20-SC202MS) 

A 10, 12, From SDG # 20F0094 (LDW20-SC202DUP) 

A LCS/SRM 

N 

N 

A 

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0109-01 

20F0109-02 

20F0109-03 

20F0109-04 

20F0109-05 

20F0109-07 

20F0109-08 

20F0109-09 

20F0109-10 

20F01 09-01 DUP 

20F01 09-09MS 

20F01 09-09DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

I 

Notes: ______________________________________________________________________________________ _ 
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LDC #: 48680E6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1 to 9 TS, TOC 

QC 

10 TS 

11,12 TOC 

Page 1 of 1 
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LDC Report# 48680F2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Semivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0157 

Laboratory Sample Collection 
Sam_f!le Identification Identification Matrix Date 

LDW20-SC 148C 20F0157-01 Sediment 06/08/20 
LDW20-SC 148CDL 20F0157-01 DL Sediment 06/08/20 
LDW20-SC 1558 20F0157-02 Sediment 06/08/20 
LDW20-SC166C 20F0157-03 Sediment 06/08/20 
LDW20-SC2088 20F0157-04 Sediment 06/08/20 
LDW20-SC 148CMS 20F0157 -01 MS Sediment 06/08/20 
LDW20-SC148CMSD 20F0157-01 MSD Sediment 06/08/20 
LDW20-SC148CDUP 20F0157-01 DUP Sediment 06/08/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

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 (OFTPP) 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 (%RSO) were less than or equal to 20.0o/o for 
all compounds. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

3 
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VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag A orP 

LDW20-SC 148CMS/MSD Phenanthrene 415 (49-120) -80.1 (49-120) J (all detects) A 
(LDW20-SC 148C) 

LDW20-SC148CMS/MSD Benzo(a)anthracene - -0.974 (49-120) J (all detects) A 
(LDW20-SC148C) Chrysene - -159 (47-120) J (all detects) 

LDW20-SC 148CMS/MSD Benzofluoranthenes, total - 23.5 (30-160) J (all detects) A 
(LDW20-SC 148C) 

For LDW20-SC148CMS/MSD, no data were qualified for fluoranthene and pyrene 
percent recoveries (%R) and relative percent differences (RPD) outside the QC limits 
since the parent sample results were greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flag AorP 

LDW20-SC148CMS/MSD Phenanthrene 133 (S30) J (all detects) A 
(LDW20-SC 148C) Benzo(a)anthracene 48.8 (S30) J (all detects) 

Chrysene 71.1 (S30) J (all detects) 

IX. Laboratory Control Samples/ Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (Ofc,R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

Associated 
SRMID Compound %R {Limits) Samples Flag A orP 

BIF0512-SRM1 Anthracene 53.0 (57-143) All samples in SDG J (all detects) p 
20F0157 

X. Field Duplicates 

No field duplicates were identified in this SDG. 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

I Sam~le I Com~ound I Reason I Flag I A orP I 
LDW20-SC148C Fluoranthene Results exceeded calibration range. Not reportable A 

Pyrene 

LDW20-SC 148CDL All compounds except Results from undiluted analyses were Nof reportable A 
Fluoranthene more usable. 
Pyrene 

Due to MS/MSD %R and RPD and SRM 0/oR, 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 20F0157 

I Sam~le I Com~ound I Flag I A orP I Reason I 
LDW20-SC148C Phenanthrene J (all detects) A Matrix spike/Matrix spike 

duplicate (%R) 

LDW20-SC 148C Benzo(a)anthracene J (all detects) A Matrix spike/Matrix spike 
Chrysene J (all detects) duplicate (%R) 

LDW20-SC 148C Benzofluoranthenes, total J (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

LDW20-SC148C Phenanthrene J (all detects) A Matrix spike/Matrix spike 
Benzo(a)anthracene J (all detects) duplicate (RPD) 
Chrysene J (all detects) 

LDW20-SC148C Anthracene J (all detects) p Standard reference materials 
LDW20-SC 1558 (%R) 
LDW20-SC166C 
LDW20-SC208B 

LDW20-SC148C Fluoranthene Not reportable A Overall assessment of data 
Pyrene 

LDW20-SC 148CDL All compounds except Not reportable A Overall assessment of data 
Fluoranthene 
Pyrene 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 
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LDC #: 48680F2a 

SDG #: 20F0157 
VALIDATION COMPLETENESS WORKSHEET 

Stage 28 
Date: o v/.6f/~ 

Page:j_ of_J_ 
Reviewer:~ 

2nd Reviewer:--4---
Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

iQ 

Notes· 

--

I llalidatioo A[ea 

Sample receiP!II_ echnical holding times 

GCIMS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

laboratory control samples 

Field duplicates 

Internal standards 

C<>fl!pound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A =Acceptable 
N = Not provided/applicable 
SW = See worksheet 

CUent 10 

LDW20-SC148C 

LDW20-SC148CRE OJ..-

LDW20-SC155B 

LDW20-SC166C 

LDW20-SC208B 

LDW20-SC148CMS 

LDW20-SC148CMSD 

LDW20-SC148CDUP 

L:\Windward\Duwamish\48680F2aW.wpd 

I I Commeots I 
fJr,/Jr 

A 
~,A, \CA\, ~ 2o l 1CAi~ ?t'6 

t± aN (;;.; ~Qto -
A 
~ 
A 

sw 
s-~ 1-(S ~/UIIJ 

' 
~ 
A 
N 

N 

N 

sw 
ND = No compounds detected D = Duplicate SB=Source blank 
R = Rinsate TB = Trip blank OTHER: 
FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

20F0157-01 Sediment 06108120 

20F0157-01-RE DL- Sediment 06108120 

20F0157-02 Sediment 06108120 

20F0157-03 Sediment 06108120 

20F0157-04 Sediment 06108120 

20F0157-01 MS Sediment 06108120 

20F0157 -01 MSD Sediment 06108120 

20F0157 -01 DUP Sediment 06108120 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 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 DDD. Chrysene DODD. cis/trans-Decalin 01. N-Nitrosomorpholine 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 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'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 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. Acetophenone J1. 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 A-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1 ,2-Diphenylhydrazine 01. 1 ,3,5-Trinitrobenzene 
I 

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 I 

R. 1 ,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) 81. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1 MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol VV. Anthracene VVV. Benzonaphthothiophene VVVV. 1 ,2,4,5-Tetrachlorobenzene V1. 1 A-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 X1. 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. a-Toluidine 

A2.. e~~i-IMw~~ 1rf-2..t. 
I 

COMPNDL_SVOA long list.wpd 



LDC#: ilf'~f~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC/MS BNA (EPA SW 846 Method 8270$ 
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_lof_l_ 

Reviewer:~ 
2nd Reviewer:~ 

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 

............ 

Y(N N/A -- -· ..... _ --- - --· !""-·--··- ·-----··-- --·- _, __ ,_ ·-·--·-- ....,_, __ .. __ ,,_._ .. ___ ... -'1 ............ _ -- ....... -. 
-___, 

MS MSD 
# Date MS/MSD ID Compound %R (limits) %R (Limits) RPD (limits) Associated Samples Qualifications 

r, l'L \Alf t.f-J~ (~) -80,1 ( 4<1-l'lo) ( ) ~ Pt.r ) J h()/~ 
I Y'f ~7 ( ~?-{2o) -~ (53-)'lo ) 

/ 

~~ ( ) 

z.z_ L1?- Ln-LLZ 1l -~ ( 48..-12--l ) ( ) JL 
Ce& ( I ) _ot' '114 ( 4~...-{Zo) ( ) rP(t) J(~/A 
vvo ( ) -154 (47.,fZo ) ' 

/ 

~ ( ) 

AY ( ) 2~.~ (~-)"V ) ( ) J" /11\1 /A 
lAlA ( ) ( ) ~3> ( 3o ) v J.ettb &-
'11 ( ) ( ) t2>q ( ) .h[6.. ~ 
zz_ ( ) ( ) ~S,f- ( ) 1/ 

CCV ( ) ( ) L(ls.6 ( ) ( ~et) J"hh/A 
})IJP ( ) ( ) 1J, J ( v ) y' ~ IL 

l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_{_ l ( ) ( ) 
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LDC #: <(?1,81) f16.... 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) / >~/11 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a LCS required? 
'iJ N N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Com__l!ound %R(Limi~ %R (Limits) RPD (Limits) Associated Samples 

I~ F 0 S) 2.- Sf2..~1 ~ \l\l ;?.o < 51- Jf.P ( ) ( ) An { ll.(-\-) . / 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_(_ ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_1_ _) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_(_ _l ( ) ( ) 

LCSLCSD.wpd 
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Reviewer: ~ 
2nd Reviewer: 

Qualifications 

-3 (vtY /f 
I 



LDC#: f~c,ezsofttL 

METHOD: GC/MS BNA (EPA SW 846 Method 8270~ 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _\ of_~_ 
Reviewer: __fS!Q_ 

2nd Reviewer:~ 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

(Y N N/A Was the overall quality and usability of the data acceptable? 

# Date Sample ID Compound Finding Qualifications 

l ti zz. ., C4J y-~.L ~(((A . J v 

:L frf1 .e ~ ()./()<fire v dtJ IL_ 

I I I I I - I I 

Comments: ------------------------------------------------------------------------------
OVR.wpd 



LDC Report# 48680F2b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Semivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0157 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC148C 20F0157-01 Sediment 06/08/20 
LDW20-SC1558 20F0157-02 Sediment 06/08/20 
LDW20-SC166C 20F0157-03 Sediment 06/08/20 
LDW20-SC208B 20F0157-04 Sediment 06/08/20 
LDW20-SC148CMS 20F0157 -01 MS Sediment 06/08/20 
LDW20-SC148CMSD 20F0157-01 MSD Sediment 06/08/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected lon Monitoring (SIM} mode 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination(~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds with the following exceptions: 

Associated 
Date Compound %D Samples Flag AorP 

02/28/20 N-Nitrosodiphenylamine 34.4 All samples in SDG J (all detects) A 
20F0157 UJ (all non-detects) 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (o/oD) were less than or equal to 20.0o/o for all compounds with 
the following exceptions: 

Associated 
Date Compound %D Samples Flag AorP 

06/22/20 Benzoic acid 25.1 All samples in SDG J (all detects) A 
20F0157 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

Associated 
SRMID Compound %R (Limits) Samples Flag AorP 

BIF0512-SRM2 1 A-Dichlorobenzene 33.9 (34-166) All samples in SDG J (all detects) p 
20F0039 UJ (all non-detects) 

1 ,2-Dichlorobenzene 33.6 (36-164) J (all detects) 
UJ (all non-detects) 

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. 
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XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV o/oD, continuing calibration o/oD, and SRM 0/oR, 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 20F0157 

I Sample I Comeound I Flas I AorP I Reason I 
LDW20-SC148C N-Nitrosodiphenylamine J (all detects) A Initial calibration 
LDW20-SC1558 UJ (all non-detects) verification (%D) 
LDW20-SC166C 
LDW20-SC2088 

LDW20-SC148C Benzoic acid J (all detects) A Continuing calibration 
LDW20-SC1558 (%D) 
LDW20-SC166C 
LDW20-SC2088 

LDW20-SC148C 1 ,4-Dichlorobenzene J (all detects) p Standard reference 
LDW20-SC1558 UJ (all non-detects) materials (%R) 
LDW20-SC166C 1 ,2-Dichlorobenzene J (all detects) 
LDW20-SC2088 UJ (all non-detects) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary- SDG 20F0157 

No Sample Data Qualified in this SDG 
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LDC #: 48680F2b 
SDG #: 20F0157 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

>v-tJ]t 
METHOD: GC/MS Po!¥At:Jelear Ar 01 natre l-lyaFeeeFeens (EPA SW 846 Method 8270E-SIM) 

Date: og(ors ("2o 
Page:_\ of_j_ 

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. 

iii. 

IV. 

v. 

Vi. 

VII. 

Viii. 

IX. 

X. 

Xi. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Ia 

Notes· 

I ~alidaticc Ama 

Sample receipUTechnicai holding times 

GC/MS instrument performance check 

initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field du_plicates 

Internal standards 

Compound quantitation RLILOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC148C 

LDW20-SC1558 

LDW20-SC166C 

LDW20-SC2088 

LDW20-SC148CMS 

LDW20-SC148CMSD 

L:\ Windward\Duwamish\48680F2bW. wpd 

I I 
fir, A 

A 
A,SitJ 
Sl,\\ 
A 
"-\ 
A 
A 

sw 
~\ 
~ 
N 

N 

N 

A 
ND =No compounds detected 
R = Rinsate 
FB = Field blank 

1 

Cam meets 

\c.A\r ~ul 
CCAJ c:.. ~~ -

U--.S SRM 

D = Duplicate 
TB = Trip blank 
EB =Equipment blank 

Lab ID 

20F0157-01 

20F0157-02 

20F0157-03 

20F0157-04 

20F0157-01 MS 

20F0157-01MSD 

yo/ 1£/'J ~ ?o h 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

I 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
-

A. Phenol ,A.A. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B 1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C 1. N-Nitrosomethylethylamine 

D. 1,3-Dichlor.obenzene DD. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. N.,Nitrosomorpholine 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F 1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H 1. Pronamide 

I. 4-Methylphenol .II. 4-Nitrophenol Ill. Benzo{a)pyrene Jill. 1 ,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene. JJJJ. Acetophenone J 1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K 1. 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 N1. 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. BenzoicAcid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q{ 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 TIT. 1-Methylnaphthalene TITT. 1-Methyldibenzothiophene (1MDT) T 1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo{b)thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene VVW. 1 ,2,4,5-Tetrachlorobenzene V1. 1 A-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. Pyrena ZZZ. Perylene ZZZZ. Hexachloropropene 21.· a-Toluidine I 

COMPNDL_SVOA long list.wpd 



LDC #: l{.lS" (,~ f2.h VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

s~ !; 
METHOD: GC/MS F¥:fi (EPA SW 846 Method 8270~SIM) 

- ·-·--
Y N 1-J/A WW"""I"" '-411 IV- •• 1 .. 11111 toll" W ...... ll"-4"'-4"1'-'11 '""111.'""11"""' "-'1 '&..VI'-'VIU IUI.J"; -

# Date Standard ID Compound 
Finding~~ 

(Limit: <~o/c 30% 

C>z(zgj~ SIc. OOUf- SCvl_ 6<B.. ?+.~ 
I 

ICVsvoa.wpd 

Associated Samples 

~I (N\> ~V-t .. \-- J 
/ 

Page:_Lof_l_ 
Reviewer: JVG 

2nd Reviewer: q:: 

Qualifications 

J/tA1 LA 



LDC #: 4-g- (oTST> F2h 

~~ ~ 
METHOD: GC/MS PAH (EPA SW 846 Method 82700-SIM) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(N)N/A vvt::•t:: pt::l\,;t::IIL unlt:::ltm(.;e::; ('loU) <Lu 7o ana reJar1ve response ractors tKKt-) Wltnln tne method criteria? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit) Associated Samples 

I I 0<. (zz bo I btrl o z.n o H:t..o? 1 Pf'r 
I 

2-S,} 

I I Prtl 0>~ 

CONCAL.wpd 

I 

Page:_t of_,_ 
Reviewer:~ 

2nd Reviewer:U-..=-

Qualifications 1 
3/uJ /~ I 



LDC #: q.~~t>~ 

r~~ b 
METHOD: GC/MS I¥:R' (EPA SW 846 Method 8270,0-SIM) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) (~!Z/VI 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

l Y'~ N NiA 
---- _.. --- ·--.~----· 

Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound o/oR (Limits) o/oR (Limits) RPD (Limits) 

f>I P 0 c5'f2- S.~/YI"2-- E ~?. '\ ( ;4_J,~ ( ) ( ) 

f 3~, ( 3' ... 1~__1 ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

l l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.2SD 

Page: _lot-+ 
Reviewer: JVG 

2nd Reviewer: ~C,yO==----

Associated Samples Qualifications 

~~~ \\'{]) ~ P-tt) J"LLAJ/f 
~ ~ l 



LDC Report# 48680F3a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August18,2020 

Parameters: Hexachlorobenzene 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0157 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC 148C 20F0157-01 Sediment 06/08/20 
LDW20-SC 1558 20F0157-02 Sediment 06/08/20 
LDW20-SC166C 20F0157-03 Sediment 06/08/20 
LDW20-SC2088 20F0157-04 Sediment 06/08/20 
LDW20-SC 148CMS 20F0157-01 MS Sediment 06/08/20 
LDW20-SC 148CMSD 20FO 157-01 MSD Sediment 06/08/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 80818 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (0/oBD) were less than or equal to 
15.0°/o. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0o/o. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0°/o. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0496-BLK1 06/19/20 Hexachlorobenzene 0.18 ug/Kg All samples in SDG 20F0157 

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. 

3 
V:\LOGIN\WINDWARD\DUWAMISH\48680F3A_WI3_RV1.DOC 



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. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 2 8 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 

4 
V:\LOGIN\WINDWARD\DUWAMISH\48680F3A_WI3_RV1.DOC 



Duwamish AOC4 
Hexachlorobenzene- Data Qualification Summary- SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 
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LDC #: 48680F3a 
SDG #: 20F0157 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date: 6s/o4 /lo 
Page:_l_of 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 llalidat:iao A[ea 

I. Sample receipt/Technical holding times 

II. GC Instrument Performance Check 

Ill. Initial calibration/leV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes ( ( 5 
VIII. Matrix spike/Matrix spike duplicates 

IX. Laborato_ry_ control samples 

X. Field duplicates 

XI. Compound quantitation/RULOQ/LODs 

XII. Target compound identification 

XIII. System Performance . 

YIV OvAr::.ll nf nat.:. 

Note: A = Acceptable 

-
1 -2 -3 

4 
5 

6 

7 

8 

9 

l1n 
Notes· 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC148C 

LDW20-SC155B 

LDW20-SC166C 

LDW20-SC208B 

LDW20-SC148CMS 

LDW20-SC148CMSD 

L:\Windward\Duwamish\48680F3aW.wpd 

I I 
A, A_ 

IJ 
A--', A_ 

A. 
Skl 
l\ 
A fA 
A 
A 
lJ 
N 

N 

N 

A. 
NO = No compounds detected 
R = Rinsate 
FB = Field blank 

Cammeot:s 

'CAt.- ~ 2o1 
cw~ 7o~ 

L-C> 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0157-01 

20F0157-02 

20F0157-03 

20F0157-04 

20F0157-01MS 

20F0157 -01 MSD 

ttN'~~l, 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 
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LDC#: <(~~ ¥0 f Jt-\_ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: GC Pesticides/PCBs (EPA SW 846-Method 8081/8082) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Were all samples associated with a method blank? 
Y N N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 
Y N N/A If extract clean-up was performed, were extract clean-up blanks analyzed at the proper frequencies? 

N N/A Was th~re zontamination in the method blanks? If yes, please see the qualifications below. A ~)n) 
ank extraction date: fXJ, (tq "lO Blank analysis date: D' (2~ ;2, Associated samples: ll I"~ 

Lf. ------ -------- - - . --4 

() I Blank 10 II Sample Identification Compound 

I~ ·_:;,!k •li~:~~-~! 3;J»~· ··~\'W~! 
[,;fr1~.!~1&2~Lru" ~ ·.··••·· ltr ~ C> 1q ~11- ~lie!- I I I I I I 
I flr;r~JcJYo hU12--I;~ o. t& II I I I I I I 

Blank extraction date: Blank analysis date: ______ _ Associated samples: ______________ _ 
Cone. units· 

I Compound · II Blank 10 II Sample Identification 

ll~:i£~1\.~~-,J·'~~:~~,t:.il~\~;11 II I I I I I I 
I II II I I I I I I 

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". 

BLANKS.wpd Privileged and Confidential 
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2nd Reviewer:~ 
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LDC Report# 48680F3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0157 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC148C 20F0157-01 Sediment 06/08/20 
LDW20-SC1558 20F0157-02 Sediment 06/08/20 
LDW20-SC166C 20F0157-03 Sediment 06/08/20 
LDW20-SC2088 20F0157-04 Sediment 06/08/20 
LDW20-SC148CMS 20F0157-01 MS Sediment 06/08/20 
LDW20-SC148CMSD 20F0157-01 MSD Sediment 06/08/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0°/o for 
all compounds. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %0 Samples Compound Flag AorP 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor-1248 J (all detects) A 
SDG 20F0157 Aroclor -1254 J (all detects) 

Aroclor-1260 J (all detects) 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (o/oD) were less than or equal to 20.0o/o for all compounds. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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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 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

The sample results for detected compounds from the two columns were within 40°/o 
relative percent difference (RPD) with the following exceptions: 

I Sample I Compound I RPD I Flag I AorP I 
LDW20-SC148C Aroclor -1260 40.1 J (all detects) A 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV 0/oD and RPD 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. 

4 
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Duwamish AOC4 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 20F0157 

I Sample I Compound I Flaa I AorP I Reason I 
LDW20-SC 148C Aroclor-1248 J (all detects) A Initial calibration verification 
LDW20-SC155B Aroclor-1254 J (all detects) (%0) 
LDW20-SC166C Aroclor-1260 J (all detects) 
LDW20-SC208B 

LDW20-SC148C Aroclor -1260 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0157 

No Sample Data Qualified in this SDG 
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LDC #: 48680F3b 
SDG #: 20F0157 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 6 ~./o~ /2o 
Page:_, of_} 

Reviewer: ;Wlt ~ 
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. 

)(If 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

Notes· 

_.. 

I llalidaticc Ama 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laborato_ry Blanks 

Field blanks 

Surrogate spikes /' S 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RLILOQ/LODs 

Target compound identification 

()"':>r!:~ll nf rl!:~t!:l 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC 148C 

LDW20-SC155B 

LDW20-SC166C 

LDW20-SC208B 

LDW20-SC148CMS 

LDW20-SC148CMSD 

e,r r041_f-~ L 

( ~i) ~R.,v 

L:\ Windward\Duwamish\48680F3bW. wpd 

I I Comments 

A I~ 
f>r,>vJ '(q..\ (._ 7 -...Z.O~ 1vJ~ 4~ 

A c (/\/ !::- ~~~ 
A 
JJ 

A/A 
Pr 
A LCS 

~ 

5\IQ 
N 

A 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0157-01 

20F0157-02 

20F0157-03 

20F0157-04 

20F0157-01MS 

20F0157-01MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

I 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082} 

I A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1 016 FF. Hexachlorobenzene PP. Mirex 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ cis-Chlordane 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane 

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane UU. 

H. Endosultan I R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor vv 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor ww. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide XX. 

Notes:-----------------------------------------------------------------------------------------------------------------

COMPDLIST -35. wpd 



LDC#: c.f~{pW F~h VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
What type of initial calibration verification calculation was performed? ~%0 or %R 

....... 

''{ N tJ/A -------- -----·-··- --- -~---·- ·-····-~---·· -- ·---~-~- ···--- ---- ---. --·. ---··-----·-·· -··--··- -· ____ ,..,. -- ___ ,..,_ 

\ ......... D~/ %0 
# Date Standard ID ~olumv Compound (Limit ~ 20.0} Associated Samples 

oc,;(o (?JJ S!f="O 11'-~c ~LL LC/ ~~ ~l.o At\ ( P-<"" 1 
' / 

ICV-8081_2.wpd 

Page:_,_of_} 

Reviewer:1 
2nd Reviewer: 

Qualifications 

J /\A'S lA 
[_~~ ~ PrA f>J 1 
\....' I / 



LDC#: 

METHOD: 

<f¥ (p ¥b F?.b 

/Gc HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
veiiV/D Only 

~ .. 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? 

v{N)N/A Did the percent difference of detected compounds between two columns./detectors .s40°/o? 
lease see findinas bell 

# Compound Name Sample 10 
~D Between Two Columns/Detectors 

Limit (S 40%) 

I I f>_e:, I I I ~0, , 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA%RPD2col_r1.wpd 

I 

Page: _l_of_j_ 

Reviewer: ~ 
2nd Reviewer: 

Qualifications 
! 
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LDC Report# 48680F4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Metals 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0157 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC 148C 20F0157-01 Sediment 06/08/20 
LDW20-SC 1558 20F0157-02 Sediment 06/08/20 
LDW20-SC166C 20F0157-03 Sediment 06/08/20 
LDW20-SC2088 20F0157-04 Sediment 06/08/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for 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 6020A 
Mercury by EPA SW 846 Method 74718 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

Although the low level check standard exceeded QC limits for arsenic, no data was 
qualified since all associated results were greater than 2X the reporting limit. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analyte Concentration Samples 

PB (prep blank) Zinc 2.3 mg/Kg All samples in SDG 20F0157 

ICB/CCB Arsenic 0.028 ug/L LDW20-SC166C 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. 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. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Metals - Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 
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LDC #: 48680F4a 
SDG #: 20F0157 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Date: 7/30/20 
Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findinqs worksheets. 

I I Validation Area I I Comments 

I. Sample receipt/Technical holding times NA 

II. ICP/MS Tune A 

Ill. Instrument Calibration sw 

IV. ICP Interference Check Sample (ICS} Analysis A 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

11 ':1 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

Overall Assessment of Data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC148C 

LDW20-SC155B 

LDW20-SC166C 

LDW20-SC208B 

sw 

N 

N non-client sample used 

N 

N 

A LCS/SRM 

N 

N 

N 

A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0157-01 

20F0157-02 

20F0157-03 

20F0157-04 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

I 

Notes:. __________________________________________________________________________________ ___ 
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LDC #: 48680F4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample 10 Target Analyte List 

1,2,3,4 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

Analysis Method 

CVAA 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680F4a VALIDATION FINDINGS WORKSHEETS 

Low Level Calibration Check 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000} 

Page 1 of 1 

Reviewer: ATL 

All low level calibration check standards were performed at the required frequency and were within the acceptance limits with the following 

exceptions: 

%R 

Date Time Calibration ID Analyte %R Limits Associated Samples Qualification* Det/ND 

6/22/2020 14:01 SIF0327-CRL1 As 142 70-130 1,2,4 no qual det > 2x RL 

Comments: *Only results that are non-detect or <2X the reporting limit require qualification. 



LDC #: 48680F4a VALIDATION FINDINGS WORKSHEETS 

Calibration 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

All initial calibration verifications {ICVs) and continuing calibration verifications (CCVs) were performed at the required frequency and were 

within the acceptance limits with the following exceptions: 

%R Associated 

Date Time Calibration ID Analyte %R Limits Samples Qualification Det/ND 

6/22/2020 14:29 SIF0327-HCV2 Zn 87.7 
no qual (samples were analyzed below 

90-110 1,2,4 1\.AI r~ngp\ Det 

Comments: 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680F4a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/kg 

Sample Concentration, unless otherwise noted: mg/kg 

Action 

Level 

Associated Samples: all 

Associated Samples: 3 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 

Page 1 of 1 

Reviewer: ATL 



LDC Report# 48680F6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August10,2020 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0157 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC148C 20F0157-01 Sediment 06/08/20 
LDW20-SC1558 20F0157-02 Sediment 06/08/20 
LDW20-SC166C 20F0157-03 Sediment 06/08/20 
LDW20-SC2088 20F0157-04 Sediment 06/08/20 
LDW20-SC148CDUP 20F0157-01 DUP Sediment 06/08/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample( s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

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 methods. Percent 
recoveries (0/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

3 
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X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 

4 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 
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LDC #: 48680F6 

SDG #: 20F0157 
VALIDATION COMPLETENESS WORKSHEET 

Stage 28 
Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM 2540G) 

Date: 7/30/20 
Page:_1_of_1_ 

Reviewer: AU 
2nd Reviewer: _. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation f d" k h in 1nqs wor s eets. 

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

111; 

I Validation Area 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC148C 

LDW20-SC155B 

LDW20-SC166C 

LDW20-SC208B 

LDW20-SC148CDU P 

I I 
A/A 

A 

A 

A 

N 

N cs 
A 5 

A LCS/SRM 

N 

N 

A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

Comments 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0157-01 

20F0157-02 

20F0157-03 

20F0157-04 

20F0157-01 DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

I 

Notes:. __________________________________________________________________________________ ___ 
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LDC #: 48680F6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample 10 Target Analyte List 

1 to 4 TS, TOC 

Page 1 of 1 

Reviewer: ATL 



LDC Report# 48680F21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group {SDG): 20F0157 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SC208B 20F0157-04 Sediment 06/08/20 

1 
V:\LOGIN\WINDWARD\DUWAMISH\48680F21_WI3.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (1 0°/o valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
unlabeled compounds and less than or equal to 35.0°/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds 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 unlabeled compounds 
and labeled compounds with the following exceptions: 

Concentration Associated Affected 
Date Compound (Limits) Samples Compound Flag AorP 

06/25/20 13C12-1 ,2,3,4,7 ,8,9-HpCDF 73.9 ng/mL (77-129) All samples in SDG 1 ,2,3,4,7,8,9-HpCDF J (all detects) 
20F0157 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

3 
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Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0465-BLK1 06/22/20 1 ,2,3,7,8-PeCDD 0.175 ng/Kg All samples in SDG 
2,3,4,6, 7 ,8-HxCDF 0.0946 ng/Kg 20F0157 
1 ,2,3,4,6,7,8-HpCDF 0.166 ng/Kg 
OCDF 0.521 ng/Kg 
OCDD 1.32 ng/Kg 
Total PeCDD 0.175 ng/Kg 
Total HpCDF 0.166 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. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (OPR) samples 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. Labeled Compounds 

All percent recoveries (o/oR) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 
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I Sam~le I Com~ound I Flag I A orP I 
All samples in SDG 20F0157 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to continuing calibration concentration and compounds reported as EMPC, data were 
qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary -SDG 20F0157 

I Sam~le I Com~ound I Flag I A or P I Reason I 
LDW20-SC208B 1 ,2,3,4,7,8,9-HpCDF J (all detects) p Continuing calibration 

(concentration) 

LDW20-SC208B All compounds reported as J (all detects) A Compound quantitation 
estimated maximum possible (EMPC) 
concentration (EMPC). 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0157 

No Sample Data Qualified in this SDG 
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LDC #: 48680F21 
SDG #: 20F0157 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: 08/07/20 
Page:_1_of_1_ 

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. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes· 

I llalidatico Ama I I Ccmmeots 

Sample receipt/Technical holding times A/A 

HRGC/HRMS Instrument performance check A 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Labeled Compounds 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC208B 

A/A ICAL < 20/35% 

sw CCV< QC Limits 

sw 

N 

N 

A 

N 

A 

N 

N 

N 

A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

OPR, SRM 

EMPC = Jdets/A 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0157-04 

ICV < QC Limits 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/08/20 

BIF0465-BLK1 

C:\Users\jgo\Desktop\48680 dioxins\48680F21\1 48680F21W.wpd 1 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

- - - ····--

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6, 7 ,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1 ,2,3,7,8-PeCDD G.OCDD L. 1 ,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6, 7,8-H_g_CDF T. Total HxCDD Y. Total HpCDF 

Notes:--------------------------------------------------------------------------------------------------------------

COMPNDList.wpd 



LDC #: 48680F21 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
.::f.... Was a routine calibration performed at the beginning of each 12 hour period? 
li_ Were all concentrations within method QC limits for unlabeled and labeled compounds? 
Y Did all routine calibration standards meet the I on Abundance Ratio criteria? 

Finding lon 
# Date Standard ID Com~ound Conc:n_g/mL (Limits) Abundance Ratio Associated Samples 

06/25/20 SIF0380-ICV1 13C12-P 73.9 (77-129) All (Det) 

-- --

___ ..... 
--·---- - - -

2 48680F21 ccv.wpd 

Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:~ 

Qualifications 

J/UJ/P (qual PJ 



LDC #: 48680F21 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". 
::f._ Were all samples associated with a method blank? 
::f._ Was a method blank performed for each matrix and whenever a sample extraction was performed? 
::f._ Was the method blank contaminated? 

Blank extraction date: 06/22/20 Blank analysis date: 06/25/20 Associated samples: All (>5X) 
Cone. units:_ng[Kg_ 

Page _1_of_1_ 

Reviewer: J)IG) 
2nd Reviewer: _qz: ...... _~ _-_-

I Compound II Blank ID I I SamoleJdentification I 
lfllljl!liiltll!i!lllilflllfl[ 

I 

M 0.0946* 0.47 

0 0.166 0.83 

Q 0.521* 2.61 

G 1.32 6.60 

s 0.175 0.88 

lv - 0.166 -- 1LB3 

*EMPC 
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LDC Report# 48680G2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August7,2020 

Parameters: Semivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group {SDG): 20F0186 

Laboratory Sample Collection 
Sample Identification Identification . Matrix Date 

LDW20-IT379 20F0186-05 Sediment 06/09/20 
LDW20-IT379DL 20F0186-05DL Sediment 06/09/20 
LDW20-IT379FD 20F0186-06 Sediment 06/09/20 
LDW20-IT379FDDL 20F0186-06DL Sediment 06/09/20 
LDW20-IT379MS 20F0186-05MS Sediment 06/09/20 
LDW20-IT379MSD 20F0186-05MSD Sediment 06/09/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 7.0°C and 12.4°C upon receipt 
by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

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 compounds 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 compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0o/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 
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Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0656-BLK1 06/23/20 Phenol 8.5 ug/Kg All samples in SDG 
20F0186 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks with the following 
exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

LDW20-IT379 Phenol 16.0 ug/Kg 16.0U ug/Kg 

LDW20-IT379FD Phenol 14.0 ug/Kg 14.0U ug/Kg 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
{Associated Samples) Compound {Limits) {Limits) Flag AorP 

LDW20-IT379MS/MSD Acenaphthene 139 (45-120) - J (all detects) A 
(LDW20-IT379 Dibenzofuran - 162 (43-120) J (all detects) 
LDW20-IT379DL) Fluorene 132 (45-120) - J (all detects) 

Anthracene 224 (45-120) 1430 (45-120) J (all detects) 
Benzo(a)anthracene 341 (49-120) 2450 (49-120) J (all detects) 
Chrysene 361 (47-120) 2260 (47-120) J (all detects) 
Benzofluoranthenes, total 244 (30-160) 1500 (30-160) J (all detects) 
Benzo( a )pyrene 317 (42-120) 2160 (42-120) J (all detects) 
lndeno(1 ,2,3-cd)pyrene 179 (42-123) 740 (42-123) J (all detects) 
Dibenzo(a,h)anthracene - 471 (30-133) J (all detects) 
Benzo(g, h, i)perylene 198 (38-126) 756 (38-126) J (all detects) 
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For LDW20-IT379MS/MSD, no data were qualified for fluoranthene, phenanthrene, and 
pyrene percent recoveries (0/oR) and relative percent differences (RPD) outside the QC 
limits since the parent sample results were greater than 4X the spike concentration. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flag A orP 

LDW20-IT379MS/MSD Acenaphthene 38.4 (S30) J (all detects) A 
(LDW20-IT379 Dibenzofuran 37.5 (S30) J (all detects) 
LDW20-IT379DL) Fluorene 41.6 (S30) J (all detects) 

Anthracene 126 (S30) J (all detects) 
Benzo(a)anthracene 122 (S30) J (all detects) 
Chrysene 112 (S30) J (all detects) 
Benzofluoranthenes, total 116 (S30) J (all detects) 
Benzo(a)pyrene 120 (S30) J (all detects) 
lndeno(1,2,3-cd)pyrene 93.6 (S30) J (all detects) 
Dibenzo( a, h )anthracene 100 (S30) J (all detects) 
Benzo(g, h, i)perylene 87.3 (S30) J (all detects) 

IX. Laboratory Control Samples/ Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

Associated 
SRMID Compound %R (Limits) Samples Flag A orP 

BIF0656-SRM1 Anthracene 55.9 (57-143) All samples in SDG J (all detects) p 
20F0186 

X. Field Duplicates 

Samples LDW20-IT379 and LDW20-IT379FD and samples LDW20-IT379DL and 
LDW20-IT379FDDL were identified as field duplicates. No results were detected in any 
of the s~mples with the following exceptions: 

Concentration (ug/Kg) 

Compound LDW20-IT379 LDW20-IT379FD RPD 

Phenol 16.0 14.0 13 

Naphthalene 29.7 53.0 56 

2-Methylnaphthalene 25.6 37.0 36 
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Concentration (ug/Kg) 

Compound LDW20-IT379 LDW20-IT379FD RPD 

Acenaphthylene 13.4 24.1 57 

Acenaphthene 252 246 2 

Dibenzofuran 74.2 123 49 

Fluorene 184 223 19 

Phenanthrene 2230 3030 30 

Anthracene 665 878 28 

Fluoranthene 3800 4170 9 

Pyrene 3720 4010 8 

Benzo(a)anthracene 1670 1820 9 

Chrysene 1900 2050 8 

Benzofluoranthenes, total 2130 2410 12 

Benzo(a)pyrene 1520 1690 11 

lndeno(1,2,3-cd)pyrene 702 759 8 

Dibenzo( a, h )anthracene 237 263 10 

Benzo(g, h,i)perylene 813 800 2 

Concentration (ug/Kg) 

Compound LDW20-IT379DL LDW20-IT379FDDL RPD 

Acenaphthene 258 257 0 

Dibenzofuran 68.1 121 56 

Fluorene 211 247 16 

Phenanthrene 2230 3010 30 

Anthracene 664 864 26 
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Concentration (ug/Kg) 

Compound LDW20-IT379DL LDW20-IT379FDDL RPD 

Fluoranthene 3930 4400 11 

Pyrene 3850 4210 9 

Benz a( a )anthracene 1670 1840 10 

Chrysene 1870 2070 10 

Benzofluoranthenes, total 2140 2380 11 

Benzo(a)pyrene 1510 1640 8 

lndeno(1 ,2,3-cd)pyrene 706 769 9 

Dibenzo( a, h )anthracene 235 325 32 

Benzo(g, h, i)perylene 733 831 13 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 
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I Sam~le I Com~ound I Reason I Flag I A orP 

LDW20-IT379 Phenanthrene Results exceeded calibration range. Not reportable A 
Fluoranthene 
Pyrene 

LDW20-IT379DL All compounds except Results from undiluted analyses were Not reportable A 
Phenanthrene more usable. 
Fluoranthene 
Pyrene 

LDW20-IT379FD Phenanthrene Results exceeded calibration range. Not reportable A 
Fluoranthene 
Pyrene 
Chrysene 

LDW20-IT379FDDL All compounds except Results from undiluted analyses were Not reportable A 
Phenanthrene more usable. 
Fluoranthene 
Pyrene 
Chrysene 

Due to MS/MSD %R and RPD and SRM %R, data were qualified as estimated in three 
samples. 

Due to laboratory blank contamination, data were qualified as not detected in two 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0186 

I SamEie I ComEound I Flag I A orP I Reason I 
LDW20-IT379 Acenaphthene J (all detects) A Matrix spike/Matrix spike 

Dibenzofuran J (all detects) duplicate (%R) 
Fluorene J (all detects) 
Anthracene J (all detects) 
Benzo(a)anthracene J (all detects) 
Chrysene J (all detects) 
Benzofluoranthenesl total J (all detects) 
Benzo(a)pyrene J (all detects) 
lndeno(1 ~2~3-cd)pyrene J (all detects) 
Dibenzo(a~h)anthracene J (all detects) 
Benzo(g I hi i)perylene J (all detects) 

LDW20-IT379 Acenaphthene J (all detects) A Matrix spike/Matrix spike 
Dibenzofuran J (all detects) duplicate (RPD) 
Fluorene J (all detects) 
Anthracene J (all detects) 
Benzo(a)anthracene J (all detects) 
Chrysene J (all detects) 
Benzofluoranthenesl total J (all detects) 
Benzo(a)pyrene J (all detects) 
lndeno(1 ~2~3-cd)pyrene J (all detects) 
Dibenzo(a~h)anthracene J (all detects) 
Benzo(g I hI i)perylene J (all detects) 

LDW20-IT379 Anthracene J (all detects) p Standard reference materials 
LDW20-IT379FD (%R) 

LDW20-IT379 Phenanthrene Not reportable A Overall assessment of data 
Fluoranthene 
Pyrene 

LDW20-IT379DL All compounds except Not reportable A Overall assessment of data 
Phenanthrene 
Fluoranthene 
Pyrene 

LDW20-IT379FD Phenanthrene Not reportable A Overall assessment of data 
Fluoranthene 
Pyrene 
Chrysene 

LDW20-IT379FDDL All compounds except Not reportable A Overall assessment of data 
Phenanthrene 
Fluoranthene 
Pyrene 
Chrysene 
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Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0186 

Modified Final 
Sample Compound Concentration A orP 

LDW20-IT379 Phenol 16.0U ug/Kg A 

LDW20-IT379FD Phenol 14.0U ug/Kg A 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0186 

No Sample Data Qualified in this SDG 

10 
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LDC #: 48680G2a 

SDG #: 20F0186 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Date: C><V'O~ /~ 
Page:_Lof_t 

Reviewer:~-
2nd Reviewer:~ 

Laboratory: Analytical Resources, Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

.. . .. .... .._. 
Ar~a 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX Laboratory control samples 

X Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XN. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

lq 
Notes· 

ill 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT379 

LDW20-IT379RE f)}.. 

LDW20-IT379FD 

LDW20-IT379MS 

LDW20-IT379MSD 

;pt. 

f!> r Eo c."'~- ~;a.~i 

i I 
L:\Windward\Duwamish\48680G2aW.wpd 
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D 5~ttr c nrtJ, r fe.#tvJs. ~ l2.lft 1.6·v "+1rJte.. .,.., Cd(J 
~ 

A 
A-- ~A \ cA:\.- ~ '2o ?~ y-7' t()J ~ "?t>Z 

pt CeJ\J ~ .ZO lo 

SIA\ .IJ 
(1 

s~ 
sw L--C-S 

' 
Sf<.Jvl 

sw 1):::. '(? 1,/{g 

J,. I 

N 

N 

N 

.SN 
NO = No compounds detected D = Duplicate SB=Source blank 
R = Rinsate TB = Trip blank OTHER: 
FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

20F0186-05 Sediment 06109120 

20F0186-05REJ)L Sediment 06100120 

20F0186-06 Sediment 06109120 

20F0186-05MS Sediment 06109120 

20F0186-05MSD Sediment 06109120 

J. -o' PL. 1 ~ 
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I 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
--- ---

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. 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 01. N-Nitrosomorpholine 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 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'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. 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. Acetophenone J1. 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 N1. 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 01. 4-Aminobiphenyl 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimetl'lyldibenzothiophene (4MDT) 81. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1 MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU. Benzo(b )thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol VV. Anthracene VVV.Benzonaphthothiophene VVVV. 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 X1. 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. a-Toluidine 

A:l. e~zo.f.tvto-rM\+hU\e-.t t~ 
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LDC #: <f~ ~ fAt,.., VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: GC/MS BNA (EPA SW 846 Method 8270/f 
P..lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N N/A Was a method blank analyzed for each matrix? 
Y N N/A Was a method blank analyzed for each concentration preparation level? 
Y N N/A Was a method blank associated with every sample? 

N N/A Was the blfk cp;,taminated? If yes, please see #t&ation below. 
ank extraction date: Vv 2~ Blank analysis date: O(p 'l7- 2o 

Cone. units: t.tP\ f /<(;. _ Associated Samoles· 

! 

Blank extraction date: Blank analysis date: __ _ 

-··-· -···- . Associated S --- ·r--

I Compound II Blank ID II 

...... I II I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

I I 

Page:_l of_)_ 

Reviewer: JVG 
2nd Reviewer: ~ 

l 

I I 

Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated method blank concentration were qualified as not detected, "U". Other 
contaminants within five times the method blank concentration were also qualified as not detected, "U". 

BLANKS.wpd 



LDC #: ~1$~ ~ (:,~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC/MS BNA (EPA SW 846 Method 8270$ 
~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of_J_ 
Reviewer:~ 

2nd Reviewer:~ 

'y) 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 

?.>J-. N/A 
'v( N lN/A • ·-·- ···- ···-····-- ,..,.·-·--··· ·---·-··-- \ , ........ , -··- ···- ·-·-···- t-'"'-"·--··'" """''''"""'-··--- \• , ........ , ........... "'''""' ~......, ........ ""'. 

MS MSD 
# Date MS/MSD 10 Com_!!ound %R (Limits~ %R (Limits) RPD (Limits) Associated Sam_Qies Qualifications 

4 (>" s('~ tJt-tr~ cU...- J... ) { ) ( ) 1_1_ 2 .C"'~t" 'f~~ 
( ) ( ) ( ) _(M' J/..@:\-1 
( ) ( ) ( ) ' / 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_( J ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( J ( ) ( ) 
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• Analytical Resources, Incorporated 
• Analyt;cal Chem;sts and Consultants 

Laboratory: 

MS I MS DUPLICATE RECOVERY 
EPA8270E 

Anal)1ical Resources, Inc. SDG: 

LDW20-IT379 

20F0186 

Client: Anchor QEA, LLC Project: Lower Duwamish AOC4 

Matrix: Solid Analyzed: 06/27/20 14:34 

Batch: BIF0656 Laboratory ID: BIF0656-MS 1 

Preparation: EPA 3546 (Microwave) Sequence Name: Matrix Spike 

Initial/Final: 13.21 g /1 mL Source Sample: LDW20-IT379 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/kg dry) (ug/kg dry) Q (ug/kg dry) Q REC.# REC. 

Phenol 500 16.0 J 367 70.2 34- 120 

4-Methylphenol 500 ND u 397 79.4 29- 120 

Naphthalene 500 29.7 422 78.4 43- 120 

2-Me thy !naphthalene 500 25.6 439 82.7 43- 120 

Acenaphthylene 500 13.4 J 407 78.6 42- 120 

Dimethy !phthalate 500 ND u 408 81.6 43- 120 

Acenaphthene GG 500 252 947 * 139 * 45- 120 

Dibenzofuran 500 74.2 606 106 43- 120 

Fluorene ~~ 500 184 843 * 132 * 45- 120 

Phenanthrene tAL,{ 500 2230 E 5300 *, E 614 * 49- 120 

Anthracene vv 500 665 1780 * 224 * 45- 120 

Fluoranthene 'f'/ 500 3800 E 6780 *,E 597 * 53 - 120 

Pyrene ZZ- 500 3720 E 6680 *, E 591 * 48 - 121 

Buty lbenzy I phthalate 500 ND u 403 80.5 45- 132 

Benzo( a )anthracene CCV 500 1670 3380 *, E 341 * 49- 120 

Chrysene Dl)D 500 1900 3700 *,E 361 * 47- 120 

bis(2-Ethylhexyl )phthalate 500 ND u 390 77.9 34- 130 

Benzofluoranthenes, Total A2-- 1000 2130 4570 *, E 244 * 30- 160 

Benzo( a )pyrene rrr 500 1520 3100 *, E 317 * 42- 120 

Indeno(1 ,2,3-cd)pyrene JJJ 500 702 1600 * 179 * 42- 123 

Dibenzo( a,h )anthracene 500 237 864 125 30- 133 

Benzo(g,h,i)perylene 1.-f...L.,- 500 813 1800 * 198 * 38- 126 

* Values outside of QC limits 

253 of 4360 
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• Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

MS I MS DUPLICATE RECOVERY 
EPA8270E 

Laboratory: Analytical Resources, Inc. SDG: 

Client: Anchor QEA, LLC Project: 

Matrix: Solid Analyzed: 

Batch: BIF0656 Laboratory ID: 

Preparation: EPA 3546 (Microwave) Sequence Name: 

Initial/Final: 13.21 g I 1 mL Source Sample: 

SPIKE MSD MSD 
ADDED CONCENTRATION % 

COMPOUND (ug/kg dry) (ug/kg dry) Q REC.# 

Phenol 500 386 74.0 

4-Methylphenol 500 413 82.6 

Naphthalene 500 443 82.6 

2-Methylnaphthalene 500 457 86.2 

Acenaphthy lene 500 433 83.9 

Dimethyl phthalate 500 417 83.3 

Acenaphthene (;,(, 500 642 * 78.0 

Dibenzofuran rf 500 887 * 162 

Fluorene f.IN 500 553 * 73.7 

Phenanthrene UfA 500 24200 *,E 4400 

Anthracene vv 500 7840 *,E 1430 

Fluoranthene yy 500 23300 *,E 3890 

Pyrene ZZ- 500 21100 *,E 3480 

Butylbenzylphthalate 500 414 82.8 

Benzo(a)anthracene uv 500 13900 *,E 2450 

Chrysene Poo 500 13200 *, E 2260 

bis(2-Ethylhexy 1 )phthalate 500 450 90.0 

Benzofluoranthenes, Total Az 1000 17100 *,E 1500 

Benzo(a)pyrene .trr 500 12300 *,E 2160 

Indeno( 1 ,2,3 -cd)pyrene JJS 500 4400 *,E 740 

Dibenzo( a,h)anthracene l<K.t<. 500 2590 *,E 471 

Benzo(g,h,i)perylene L-L-v 500 4590 *, E 756 

* Values outside of QC limits 

LDW20-IT379 

20F0186 

Lower Duwamish AOC4 

06/27/20 15:10 

BIF0656-MSD1 

Matrix SQike DuQ 

LDW20-IT379 

QCLIMITS 
% 

RPD# RPD REC. 

4.96 30 34- 120 

4.04 30 29- 120 

4.88 30 43- 120 

3.93 30 43- 120 

6.26 30 42- 120 

2.09 30 43- 120 

38.4 * 30 45- 120 

* 37.5 * 30 43- 120 

41.6 * 30 45- 120 

* 128 * 30 49- 120 

* 126 * 30 45- 120 

* 110 * 30 53- 120 

* 104 * 30 48 - 121 

2.83 30 45- 132 

* 122 * 30 49- 120 

* 112 * 30 47- 120 

14.4 30 34- 130 

* 116 * 30 30- 160 

* 120 * 30 42- 120 

* 93.6 * 30 42- 123 

* 100 * 30 30- 133 

* 87.3 * 30 38- 126 

254 of 4360 
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LDC#: tflf~~~:uG 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples {LCSl (SKIVl 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Comj)_ound %R(Limitsl %R (Limits) RPD (Limits) Associated Samples 

~I- FO,~--t;rtM.! vv ~.Cf ( ;1 .. J1~ ( ) ( ) An ( P.e-t-) 
( ) ( ) ( ) \.. / 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

f ~ ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

l_ _l { ' { ' 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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Reviewer:~ 
2nd Reviewer:~ 
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LDC#: 48680G2a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

~I"THOD: GCMS SVOA {EPA SW 846 Method 8270E) 
N NA Were field duplicate pairs identified in this SDG? 
~ NA Were target analytes detected in the field duplicate pairs? 

I I 
Concentration (ug/Kg) 

I Compound 1 3 

A 16.0 14.0 

s 29.7 53.0 

w 25.6 37.0 

DO 13.4 24.1 

GG 252 246 

JJ 74.2 123 

NN 184 223 

uu 2230 3030 

w 665 878 

yy 3800 4170 

lZ 3720 4010 

CCC 1670 1820 

DOD 1900 2050 

A2 2130 2410 

Ill 1520 1690 

JJJ 702 759 

KKK 237 263 

LLL 813 800 

I I 
Concentration (ug/Kg) 

I Compound 2 6 

GG 258 257 

JJ 68.1 121 

NN 211 247 

uu 2230 3010 

w 664 864 

yy 3930 4400 

lZ 3850 4210 

CCC 1670 1840 

ODD 1870 2070 

A2 2140 2380 

Ill 1510 1640 

JJJ 706 769 

KKK 235 325 

LLL 733 831 

V:\Josephine\FIELD DUPLICATES\48680G2a windward duwamish.wpd 
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Reviewer: JVG 

2nd Reviewer: c;::5 
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LDC#: ~'iJt>GtZ-Pv 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _I of_}_ 
Reviewer: JV~ 

2nd Reviewer: 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

QN N/A Was the overall quality and usability of the data acceptable? 

# Date Sample ID Compound Finding Qualifications 

' 
U() 11 z.z_ :>'4<) y-~~ t--~12- I A 

I 

~ Al1 (>Xce.~ ~b'Vt/ of,., 

? I All 1:1_ "Z2. POD 7 ~I r~o/ 
f " 

'f IHl .f7(~'t t:cbf!Vt/ dil ~ 
I 

Comments: ______________________________________________________________________________________________________________________ ___ 
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LDC Report# 48680G2b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Semivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F01 09 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT379 20F0186-05 Sediment 06/09/20 
LDW20-IT379FD 20F0186-06 Sediment 06/09/20 
LDW20-IT379MS 20F0186-05MS Sediment 06/09/20 
LDW20-IT379MSD 20F0186-05MSD Sediment 06/09/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected lon Monitoring (SIM) mode 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 12.4°C and 7.0°C upon receipt 
by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

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 compounds 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 compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (Ofc,D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/26/20 N-Nitrosodiphenylamine 65.7 All samples in SDG UJ (all non-detects) A 
20F0109 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0%, for all compounds with 
the following exceptions: 

3 
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Associated 
Date Compound %D Samples Flag AorP 

06/27/20 Benzoic acid 22.9 All samples in SDG J (all detects) A 
20F0109 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0656-BLK2 06/23/20 1 ,4-Dichlorobenzene 1.1 ug/Kg All samples in SDG 20F01 09 
1 ,2-Dichlorobenzene 1.0 ug/Kg 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks with the following 
exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

LDW20-IT379 1 ,4-Dichlorobenzene 2.5 ug/Kg 2.5U ug/Kg 
1 ,2-Dichlorobenzene 1.6 ug/Kg 1.6U ug/Kg 

LDW20-IT379FD 1 ,4-Dichlorobenzene 1.9 ug/Kg 1.9U ug/Kg 
1 ,2-Dichlorobenzene 0.9 ug/Kg 0.9U ug/Kg 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

4 
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IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

X. Field Duplicates 

Samples LDW20-IT379 and LDW20-IT379FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration lu_g/Kg) 

Compound LDW20-IT379 LDW20-IT379FD RPD 

1 A-Dichlorobenzene 2.5 1.9 27 

1 ,2-Dichlorobenzene 1.6 0.9 56 

Benzyl alcohol 6.2 6.7 8 

Benzoic acid 65.9 73.8 11 

2,4-Dimethylphenol 2.8 2.4 15 

1 ,2,4-Trichlorobenzene 4.1 s.ou Not calculable 

Pentachlorophenol 8.4 3.1 92 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV 0/oD and continuing calibration o/oD, data were qualified as estimated in two 
samples. 

Due to laboratory blank contamination, data were qualified as not detected in two 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

6 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F01 09 

I Sam~le I Com~ound I Flag I A orP I Reason I 
LOW20-IT379 N-Nitrosodiphenylamine UJ (all non-detects) A Initial calibration 
LOW20-IT379FO verification (%0) 

LOW20-IT379 Benzoic acid J (all detects) A Continuing calibration 
LOW20-IT379FO (%0) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F01 09 

Modified Final 
Sample Compound Concentration A orP 

LOW20-IT379 1 ,4-0ichlorobenzene 2.5U ug/Kg A 
1 ,2-0ichlorobenzene 1.6U ug/Kg 

LOW20-IT379FO 1 ,4-0ichlorobenzene 1.9U ug/Kg A 
1 ,2-0ichlorobenzene 0.9U ug/Kg 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F01 09 

No Sample Data Qualified in this SDG 

7 
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LDC #: 48680G2b 
SDG #: 20F0186 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

<>verA 
METHOD: GC/MS Relyn~sl9ar Arot:natic Hydr:eoaFBOIIS (EPA SW 846 Method 8270E-SIM) 

Date: o~fOG /lo 
Page:_\_of_l 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Q 

Notes· 

I llalidaticc Ama 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laborato_ry Blanks 

Field blanks 

Surrogate spikes 

Matrix s_Qike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT379 

LDW20-IT379FD 

LDW20-IT379MS 

LDW20-IT379MSD 

L:\ Windward\Duwamish\48680G2bW. wpd 

I I Com meets 

~~A C (l'l)b,r fE>"'PS :::- l2 .. 4't 7. o"c:--- ( ~AS'kf.f't'Cf·~ ~.'\ 

A 
I '- -H'~ -ro C,(/(1, / 

At5W (CAL. 5:::. ~~ 
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<;,Al CCA/ C:.::: ~' sw 
~ 
A 
'A 
A L£5 

.L 
s~_M 

SlAt 
A 

N 

N 

N 

A 
ND =No compounds detected 
R = Rinsate 
FB = Field blank 

1 

.P - 1(?----

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0186-05 

20F0186-06 

20F0186-05MS 

20F0186-05MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

I 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
-----

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B 1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1 ,3-Dichlorobenzene DO. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin 01. N-Nitrosomorpholine 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 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'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1 A-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1 ,2,3-cd)pyrene JJJJ. Acetophenone J 1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2A-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 A-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. 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 P 1. Pentachlorobenzene 

Q. 2A-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 

R. 1 ,2A-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) 81. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UU U. Benzo(b )thiophene UUUU .. 2,3A,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2A,5-Tetrachlorobenzene V1. 1 A-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 X1. 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. a-Toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC #: tfr-6 ~ G2b 

METHOD: GC/MS ~EPA SW 846 Method 82701f-SIM) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

Please see aualifications below for all auestions answered "N" 0 Not licabl f odentified as "N/A" 
... - -··-

~N'NIA -- 0 ... - --······· -··- ..-~--~ -·-·· --- .. ---~ -· ---· -- ~- ·-- . 
''-"' 

Finding %0 
# Date Standard ID Compound (Limit: ~o/~ Associated Samples 

OlD /z,/'0 SI F b_?Cl!S'-_S_~Vj &._&_ G>.7 All ( ~) 
I 

ICVsvoao wpd 

Page:_l_ot_1_ 

Reviewer:~ 

2nd Reviewer:~ 

Qualifications 

:r LtAJ ~~ 



Loc #: -t.f~so Gz.b 

.tvr11t- ~ 
METHOD: GC/MS f¥\tT(EPA SW 846 Method 8270~SIM) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
(Y _A\J N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
y J<i\N/A ... "' ·--··- -···-·-··--- \'u~J _,_..., IU ""'""' '"' .... "Y" '"""1-1'-'""'" ·~v•v•-o \'"'"' J VVILIIIII UJ'I;;; III~LIIVU vlllt::lld! 

Page:_J_ of_j_ 

Reviewer:~ 
2nd Reviewer:~ 

v Finding %0 Finding RRF 
1 # Date Standard 10 Compound (Limit: <20.0%) (Limit) Associated Samples Qualifications 

I ~(2..7 7.zo NTr+~oo~270'?<5 P~P 1-f, '\ /tl\ ( Y.e+) :J /tAr /A 
r ~ 

CONCAL.wpd 
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LDC #: '-f~(p ~~ 2"' VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: GC/MS PAH (EPA SW 846 Method 82700-SIM) 
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Y N N/A Was a method blank analyzed for each matrix? 
Y N N/A Was a method blank analyzed for each concentration preparation level? 
Y N N/A Was a method blank associated with every sample? 
YJ N N/A Was the biAk contaminated? If yes, please see q~lificc;tion below. 

ank extraction date: 04 <.~ /z0 Blank analysis date: 0' '21 f2o An - ----- -------- - ., ____ ._,._..,. __ --· 0 I ·--· 

I Blank ID I 

I ~::f~ov ~~ euc~ ki11 1::;~1 I I 

Blank extraction date: Blank analysis date: __ _ 
------ ~------ ------------------- ----

I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

I I 

I I 

Page:_! of_l 

Reviewer:--W-
2nd Reviewer:~ 

_I 

I 

Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated method blank concentration were qualified as not detected, "U". Other 
contaminants within five times the method blank concentration were also qualified as not detected, "U". 
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LDC#: 48680G2b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

liD: GCMS SVOA (EPA SW 846 Method 8270E-SIM) 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (ug/Kg) 

Compound 1 2 

E 2.5 1.9 

F 1.6 0.9 

QQQ 6.2 6.7 

ppp 65.9 73.8 

0 2.8 2.4 

R 4.1 S.OU 

TT 8.4 3.1 

V:\Josephine\FIELD DUPLICATES\48680G2b windward duwamish.wpd 
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Reviewer: JVG / 

2nd Reviewer: ~ 

RPD 

27 

56 

8 

11 

15 

NC 

92 



LDC Report# 48680G3a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Hexachlorobenzene 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0186 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT379 20F0186-05 Sediment 06/09/20 
LDW20-IT379FD 20F0186-06 Sediment 06/09/20 
LDW20-IT379MS 20F0186-05MS Sediment 06/09/20 
LDW20-IT379MSD 20F0186-05MSD Sediment 06/09/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 8081 B 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperature for samples in this SDG was reported at 12.4°C upon receipt by the 
laboratory. Since the samples were received the same day that they were collected, 
time did not allow for sufficient cooling of the samples, therefore no data were qualified. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%,80) were less than or equal to 
15.0°/o. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (o/oD) were less than or equal to 20.0°/o. 

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 (0/oR) 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 (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

Samples LDW20-IT379 and LDW20-IT379FD were identified as field duplicates. No 
results were detected in any of the samples. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 

4 
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Duwamish AOC4 
Hexachlorobenzene - Data Qualification Summary- SDG 20F0186 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0186 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary- SDG 20F0186 

No Sample Data Qualified in this SDG 
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LDC #: 48680G3a 

SDG #: 20F0186 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analvtical Resources. Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date: 65fo4f/'o 
Page:_! of_l 

Reviewer:~__. 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

1-

2 
3 

4 

5 

6 

7 

8 

9 

1n 
Notes· 

I llalidatico Ama 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes /(5 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

n\/~r~ll nf rl~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT379 

LDW20-IT379FD 

LDW20-IT379MS 

LDW20-IT379MSD 
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I I Comments 
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Al:k 
A 
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ND 
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N 

A 
ND =No compounds detected 
R = Rinsate 
FB = Field blank 

J) = I (2-

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0186-05 

20F0186-06 

20F0186-05MS 

20F0186-05MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 
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LDC Report# 48680G3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0186 

Laboratory Sam pie Collection 
Sample Identification Identification Matrix Date 

LDW20-IT356 20F0186-01 Sediment 06/09/20 
LDW20-IT369 20F0186-02 Sediment 06/09/20 
LDW20-IT372 20F0186-03 Sediment 06/09/20 
LDW20-IT377 20F0186-04 Sediment 06/09/20 
LDW20-IT379 20F0186-05 Sediment 06/09/20 
LDW20-IT379FD 20F0186-06 Sediment 06/09/20 
LDW20-IT356MS 20F0186-01 MS Sediment 06/09/20 
LDW20-IT356MSD 20F0186-01 MSD Sediment 06/09/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 12.4°C and 7.0°C upon receipt 
by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations {0/oRSD) were less than or equal to 20.0°/o for 
all compounds. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %0 Samples Compound Flag AorP 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor -1248 J (all detects) A 
SDG 20F0186 Aroclor -1254 J (all detects) 

Aroclor-1260 J (all detects) 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0o/o for all compounds. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

Samples LDW20-IT379 and LDW20-IT379FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Compound LDW20-IT379 LDW20-IT379FD RPD 

Aroclor-1248 8.1 8.4 4 

Aroclor-1254 9.2 9.2 0 

Aroclor -1260 21.1 25.5 19 

X. Compound Quantitation 

The sample results for detected compounds from the two columns were within 40°/o 
relative percent difference (RPD) with the following exceptions: 

I Sample I Compound I RPD I Flag I AorP I 
LDW20-IT377 Aroclor-1248 40.8 J (all detects) A 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
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Due to ICV 0/oD and RPD between two columns, 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 Biphenyls - Data Qualification Summary- SDG 20F0186 

I Sample I Compound I FJas I AorP I Reason I 
LDW20-IT356 Aroclor-1248 J (all detects) A Initial calibration verification 
LDW20-IT369 Aroclor-1254 J (all detects) (%D) 
LDW20-IT372 Aroclor-1260 J (all detects) 
LDW20-IT377 
LDW20-IT379 
LDW20-IT379FD 

LDW20-IT377 Aroclor-1248 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0186 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0186 

No Sample Data Qualified in this SDG 

6 
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LDC #: 48680G3b 
SDG #: 20F0186 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: (K( t0~/2o 
Page:_Lof_L 

Reviewer:~_/ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(II 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

Notes· 

V-H..I .a.• Ar~=-

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes I r > 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RLILOQ/LODs 

Target compound identification 

(')\/Ar::tfl nf n<>+<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT356 

LDW20-IT369 

LDW20-IT372 

LDW20-IT377 

LDW20-IT379 )') 

LDW20-IT379FD 17 
~ 

LDW20-IT356MS 

LDW20-IT356MSD 

L:\ Windward\Duwamish\48680G3bW. wpd 

C1 

5~L A ~~~";:; f2A 0 V 

A t\LA.\ 

A 
14 
-~ 

AlA 
Pr 
A 

sw 
S\.PQ 

N 

A 
ND =No compounds detected 
R = Rinsate 
FB = Field blank 

\ c;p.L ~-~l. 
CNf: "2o ~ 

L(s /p 
1 
s~ 

)) = >/t, 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0186-01 

20F0186-02 

20F0186-03 

20F0186-04 

20F0186-05 

20F0186-06 

20F0186-01 MS 

20F0186-01 MSD 

• .L -. 

l o•c;- ( j.l\ ~1'11 C1 e..¢ 
+;~ ...,o cool 

' I VJ ~ 'Zo7. 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

) 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1016 FF. Hexachlorobenzene PP. Mirex 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ Gis-Chlordane 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane 

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 n. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane uu. 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor vv 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor ww. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide XX. j 

Notes=-----------------------------------------------------------------------------------------------------------

COMPDLIST-3S.wpd 



LDC#: '--[ 1((p f(l) c, ~ b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Notapplicable questions are identified as "N/A". 

"NM/A _,_ ""' •- 11 """'-' -....,..,_, ....,.~'"'' 1 -."""' '''"""""""',_,.' 1 '-'"...,.''"""'""""' """''-' Ill'""""'- t.ll"' IV,_, I lUI' Y'-IIIUWI'-IUII VIII.'""IIQ VI ._,\J'.V ,U / UV- I'V /U! 

'-;::" 
Detector/ %D 

# Date Standard ID eolumn:::::> Compound (Limit :s: 20.0) Associated Samples 

~/to Po S:r 'F o 17' -sv \IJ_ ?r__., P>b Zl.o All ( P$ 1 
/ 

\ 
'\.-

\ 

ICV-8081_2.wpd 

Page:_iof_L 

Reviewer:--W.-_ 
2nd Reviewer:~ 

Qualifications 

J /M!' /A 
~~ ~I AA t>f> 2 
\... v , ./ 



LDC#: 48680G3b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC PCB (EPA SW 846 Method 8082A) 
~ Were field duplicate pairs identified in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

I I 
Concentration (ug/Kg} 

I Compound 5 6 

Aroclor 1248 8.1 8.4 

Aroclor 1254 9.2 9.2 

Aroclor 1260 21.1 25.5 

V:\Josephine\FIELD DUPLICATES\48680G3b windward duwamish.wpd 
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Page:_1_of_L 
Reviewer: JVG 

2nd Reviewer: -z:s;-

RPD I 
4 

0 

19 



LDC#: 

METHOD: 

y;~~c;~ 

/GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered .. N ... Not applicable questions are identified as .. N/A ... 
veiiV/D Only 
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 1 O.Oo/o of the recalculated results? 

Y @NIA Did the percent difference of detected compounds between two columns./detectors _s40°/o? 
If no. olease see findinas bell 

# Compound Name Sample ID 
eoD Between Two Columns/Detectors 

Limit (:5 40%) 

z 4 4-o <( 

Comments: See sample calculation verification worksheet for recalculatrons 

COMQUA%RPD2col_r1.wpd 

Qualifications 

Jd!~ ~ I 



LDC Report# 48680G4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Metals 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0186 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT356 20F0186-01 Sediment 06/09/20 
LDW20-IT369 20F0186-02 Sediment 06/09/20 
LDW20-IT372 20F0186-03 Sediment 06/09/20 
LDW20-IT377 20F0186-04 Sediment 06/09/20 
LDW20-IT379 20F0186-05 Sediment 06/09/20 
LDW20-IT379FD 20F0186-06 Sediment 06/09/20 
LDW20-IT379MS 20F0186-05MS Sediment 06/09/20 
LDW20-IT379MSD 20F0186-05MSD Sediment 06/09/20 
LDW20-IT379DUP 20F0186-05DUP Sediment 06/09/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental 
Protection Agency (EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471 B 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

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 methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analyte Concentration Samples 

PB (prep blank) Zinc 2.3 mg/Kg LDW20-IT379 

ICB/CCB Silver 0.027 ug/L LDW20-IT379 
LDW20-IT379FD 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater (>5X blank 
contaminants) than the concentrations found in the associated laboratory blanks with 
the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

LDW20-IT379 Silver 0.16 mg/Kg 0.16U mg/Kg 

LDW20-IT379FD Silver 0.14 mg/Kg 0.14U mg/Kg 

3 
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VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD {%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

LDW20-IT379MS/MSD Silver 34.1 (75-125) 43.2 (75-125) J (all detects) A 
(LDW20-IT379FD) 

LDW20-IT334MS/MSD Mercury - 127 (75-125) J (all detects) A 
(LDW20-IT379FD) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Analyte (Limits) Flag AorP 

LDW20-IT379MS/MSD Silver 23 (S20) J (all detects) A 
(LDW20-IT379FD) 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

Samples LDW20-IT379 and LDW20-IT379FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

4 
V:\LOGIN\WINDWARD\DUWAMISH\48680G4A_WI3.DOC 



Concentration (mg/Kg) 

Analyte LDW20-IT379 LDW20-IT379FD RPD 

Arsenic 4.65 5.12 10 

Cadmium 0.16 0.15 6 

Chromium 24.8 15 49 

Copper 24.4 23.9 2 

Lead 11.4 13.2 15 

Mercury 0.0853 0.0467 58 

Silver 0.16 0.14 13 

Zinc 51.3 53.1 3 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD o/oR and RPD, data were qualified as estimated in one sample. 

Due to laboratory blank contamination, data were qualified as not detected in two 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

5 
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Duwamish AOC4 
Metals - Data Qualification Summary - SDG 20F0186 

I Sam~le I Anal:tte I Flag I AorP I Reason I 
LDW20-IT379FD Silver J (all detects) A Matrix spike/Matrix spike 

Mercury J (all detects) duplicate (%R) 

LDW20-IT379FD Silver J (all detects) A Matrix spike/Matrix spike 
duplicate (RPD) 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0186 

Modified Final 
Sample Analyte Concentration A orP 

LDW20-IT379 Silver 0.16U mg/Kg A 

LDW20-IT379FD Silver 0.14U mg/Kg A 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F0186 

No Sample Data Qualified in this SDG 
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LDC #: 48680G4a 
SDG #: 20F0186 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Date: 7/30/20 
Page:_1_of_1_ 

Reviewer: A TL 
2nd Reviewer: ~-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d" k h va1 at1on In 1ngs war s eets. 

I I Validation Area I I Comments 

I. Sample receipt/Technical holding times NA 

II. ICP/MS Tune A 

Ill. Instrument Calibration A 

IV. ICP Interference Check Sample (ICS) Analysis A 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

_i3_ 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

Overall Assessment of Data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT356 

LDW20-IT369 

LDW20-IT372 

LDW20-IT377 

LDW20-IT379 

LDW20-IT379FD 

LDW20-IT379FDMS 

LDW20-IT379FDMSD 

LDW20-IT379FDDUP 

sw 

N 

sw · (7,8), From SDG # 20F0191 (LDW20-IT334MS/MSD) 

A 9, From SDG # 20F0191 (LDW20-IT334DUP) 

N 

A LCS/SRM 

sw (5,6) 

N 

N 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0186-01 

20F0186-02 

20F0186-03 

20F0186-04 

20F0186-05 

20F0186-06 

20F0186-06MS 

20F0186-06MSD 

20F0186-06DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

I 



LDC #: 48680G4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

5,6 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

1 to 4 As 

QC 

7,8,9 Cr,Pb,Ag,As,Cd,Cu,Zn 

Analysis Method 

CVAA 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680G4a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 5 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 5,6 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at 5X the highest ICB, CCB, or PB concentration. 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680G4a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Page 1 of 1 

Reviewer: ATL 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R) and relative percent differences (RPDs) were within the 

acceptable limits with the following exceptions: 

MS/MSD ID Matrix Analyte MS%R MSD%R %R Limit RPD RPD Limit Associated Samples Qualification Det/ND 

7&8 s Ag 34.1 43.2 75-125 6 J/UJ/A Det 

Ag 23 20 6 J/UJ/A Det 

LDW20-IT334 Hg 127 75-125 6 Jdet/A Det 

Comments: 



LDC #: 48680G4a 

Method: Metals 

Analyte 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Silver 

Zinc 

V:\An\LDC # 48680\Metals-G 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/kg) 

5 6 

4.65 5.12 

0.16 0.15 

24.8 15 

24.4 23.9 

11.4 13.2 

0.0853 0.0467 

0.16 0.14 

51.3 53.1 

RPD 

10 

6 

49 

2 

15 

58 

13 

3 

Page 1 of 1 

Reviewer: ATL 
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LDC Report# 48680G6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG}: 20F0186 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT356 20F0186-01 Sediment 06/09/20 
LDW20-IT369 20F0186-02 Sediment 06/09/20 
LDW20-IT372 20F0186-03 Sediment 06/09/20 
LDW20-IT377 20F0186-04 Sediment 06/09/20 
LDW20-IT379 20F0186-05 Sediment 06/09/20 
LDW20-IT379FD 20F0186-06 Sediment 06/09/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

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 methods. Percent 
recoveries (o/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples LDW20-IT379 and LDW20-IT379FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 
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Concentration {%) 

Analyte LDW20-IT379 LDW20-IT379FD RPD 

Total solids 75.63 74.61 1 

Total organic carbon 0.56 0.83 39 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 20F0186 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0186 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry- Field Blank Data Qualification Summary - SDG 20F0186 

No Sample Data Qualified in this SDG 
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LDC #: 48680G6 
SDG #: 20F0186 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM 2540G) 

Date: 7/30/20 
Page:_1_of_1 _ 

Reviewer: ATL AJ.,......--
2nd Reviewer: __ ~~-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d" k h va1 at1on In 1ngs wor s eets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

11; 

I Validation Area 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT356 

LDW20-IT369 

LDW20-IT372 

LDW20-IT377 

LDW20-IT379 

LDW20-IT379FD 

I I Comments 

A/A 

A 

A 

A 

N 

N cs 

A From SDG # 20F0157 ( LDW20-SC148C DUP) 

A LCS/SRM 

sw 1(5,6) 

N 

A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

20F0186-01 

20F0186-02 

20F0186-03 

20F0186-04 

20F0186-05 

20F0186-06 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

I 

Notes: __________________________________________________________________________________ _ 

V:\An\LDC # 48680\48680G6W.wpd 1 



LDC #: 48680G6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1 to 6 TS, TOC 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680G6 

METHOD: lnorganics 

Analyte 
5 

Total Solids 75.63 

Total Organic Carbon 0.56 

V:\An\LDC # 48680\ WC-G 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (%) 

6 

74.61 

0.83 

RPD 

1 

39 

Page 1 of 1 

Reviewer: ATL 

Qualifiers (Parents Only) 



LDC Report# 48680G21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0186 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT356 20F0186-01 Sediment 06/09/20 
LDW20-IT369 20F0186-02 Sediment 06/09/20 
LDW20-IT379 20F0186-05 Sediment 06/09/20 
LDW20-IT379FD 20F0186-06 Sediment 06/09/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
US EPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the· data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 7.0°C and 12.4°C upon receipt by 
the laboratory. Since the samples were received the same day that they were collected, 
time did not allow for sufficient cooling of the samples, therefore no data were qualified. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%). 

The static resolving power was at least 10,000 (1 0°/o valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0% for 
unlabeled compounds and less than or equal to 35.0°/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds 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 unlabeled compounds 
and labeled compounds with the following exceptions: 

Concentration Associated Affected 
Date Compound (Limits) Samples Compound Flag A orP 

06/25/20 13C12-1 ,2,3,4,7 ,8,9-HpCDF 73.9 ng/mL (77-129) All samples in SDG 1 ,2,3,4,7,8,9-HpCDF J (all detects) p 
20F0186 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

3 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0465-BLK1 06/22/20 1 ,2,3,7,8-PeCDD 0.175 ng/Kg All samples in SDG 
2,3,4,6, 7 ,8-HxCDF 0.0946 ng/Kg 20F0186 
1 ,2,3,4,6,7,8-HpCDF 0.166 ng/Kg 
OCDF 0.521 ng/Kg 
OCDD 1.32 ng/Kg 
Total PeCDD 0.175 ng/Kg 
Total HpCDF 0.166 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks with the following exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

LDW20-IT356 1 ,2,3,7,8-PeCDD 0.449 ng/Kg 0.449U ng/Kg 
2,3,4,6, 7 ,8-HxCDF 0.355 ng/Kg 0.355U ng/Kg 

LDW20-IT369 1 ,2,3,7,8-PeCDD 0.507 ng/Kg 0.507U ng/Kg 
2,3,4,6, 7 ,8-HxCDF 0.353 ng/Kg 0.353U ng/Kg 

LDW20-IT379 1 ,2,3,7,8-PeCDD 0.756 ng/Kg 0.756U ng/Kg 
2,3,4,6,7,8-HxCDF 0.448 ng/Kg 0.448U ng/Kg 

LDW20-IT379FD 1 ,2,3,7,8-PeCDD 0.439 ng/Kg 0.439U ng/Kg 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 
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Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 

IX. Field Duplicates 

Samples LDW20-IT379 and LDW20-IT379FD were identified as field duplicates. No results 
were detected in any of the samples with the following exceptions: 

Concentration (ng/Kg) 

Compound LDW20-IT379 LDW20-IT379FD RPD 

2,3,7,8-TCDD 0.284 0.986U Not calculable 

1 ,2,3,7,8-PeCDF 0.328 0.363 10 

2,3,4, 7 ,8-PeCDF 0.624 0.737 17 

1 ,2,3,7,8-PeCDD 0.756 0.439 53 

1 ,2,3,4,7,8-HxCDF 0.861 0.817 5 

1 ,2,3,6,7,8-HxCDF 0.6055 0.533 13 

2,3,4,6, 7 ,8-HxCDF 0.448 0.479 7 

1 ,2,3,7,8,9-HxCDF 0.164 0.202 21 

1 ,2,3,4,7,8-HxCDD 0.788 0.749 5 

1 ,2,3,6,7,8-HxCDD 2.97 3.40 14 

1 ,2,3,7,8,9-HxCDD 1.14 1.06 7 

1 ,2,3,4,6,7,8-HpCDF 6.90 7.61 10 

1 ,2,3,4,7,8,9-HpCDF 0.539 0.530 2 

1 ,2,3,4,6,7,8-HpCDD 75.1 158 71 

OCDF 12.1 22.4 60 

OCDD 379 793 71 

Total TCDF 1.39 4.80 110 

Total TCDD 0.834 1.08 26 
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Concentration (ng/Kg) 

Compound LDW20-IT379 LDW20-IT379FD RPD 

Total PeCDF 6.23 8.98 36 

Total PeCDD 1.72 3.04 55 

Total HxCDF 11.5 14.4 22 

Total HxCDD 26.3 25.3 4 

Total HpCDF 20.3 25.6 23 

Total HpCDD 144 262 58 

X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target compounds 
were within QC limits with the following exceptions: 

Labeled Affected 
Sample Compound %R (Limits) Compound Flag A or P 

LDW20-IT379 13C12-1 ,2,3,4,7,8-HxCDF 160 (26-152) 1 ,2,3,4,7,8-HxCDF J (all detects) p 
13C12-1 ,2,3,6,7,8-HxCDF 130 (26-123) 1 ,2,3,6,7,8-HxCDF J (all detects) 
13C 12-2,3,4,6, 7 ,8-HxCDF 162 (28-136) 2,3,4,6, 7 ,8-HxCDF J (all detects) 
13C12-1 ,2,3,4,7,8-HxCDD 155 (32-141) 1 ,2,3,4,7,8-HxCDD J (all detects) 
13C12-1 ,2,3,6,7,8-HxCDD 148 (28-130) 1 ,2,3,6,7,8-HxCDD J (all detects) 

XI. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sam~le I Com~ound 

All samples in SDG 20F0186 All compounds reported as estimated maximum 
possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 
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XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to continuing calibration concentration, labeled compound 0/oR, and compounds 
reported as EMPC, data were qualified as estimated in four samples. 

Due to laboratory blank contamination, data were qualified as not detected in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 20F0186 

I Samele I Comeound I Flag I A orP I Reason I 
LDW20-IT356 1 ,2,3,4,7,8,9-HpCDF J (all detects) p Continuing calibration 
LDW20-IT369 (concentration) 
LDW20-IT379 
LDW20-IT379FD 

LDW20-IT379 1 ,2,3,4,7,8-HxCDF J (all detects) p Labeled compounds 
1 ,2,3,6,7,8-HxCDF J (all detects) (%R) 
2,3,4,6, 7 ,8-HxCDF J (all detects) 
1 ,2,3,4,7,8-HxCDD J (all detects) 
1 ,2,3,6,7,8-HxCDD J (all detects) 

LDW20-IT356 All compounds reported as J (all detects) A Compound quantitation 
LDW20-IT369 estimated maximum possible (EMPC) 
LDW20-IT379 concentration (EMPC). 
LDW20-IT379FD 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 20F0186 

Modified Final 
Sample Compound Concentration A or P 

LDW20-IT356 1 ,2,3,7,8-PeCDD 0.449U ng/Kg A 
2,3,4,6, 7 ,8-HxCDF 0.355U ng/Kg 

LDW20-IT369 1 ,2,3,7,8-PeCDD 0.507U ng/Kg A 
2,3,4,6, 7 ,8-HxCDF 0.353U ng/Kg 

LDW20-IT379 1 ,2,3, 7 ,8-PeCDD 0.756U ng/Kg A 
2,3,4,6, 7 ,8-HxCDF 0.448U ng/Kg 

LDW20-IT379FD 1 ,2,3,7,8-PeCDD 0.439U ng/Kg A 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0186 

No Sample Data Qualified in this SDG 
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LDC #: 48680G21 
SDG #: 20F0186 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: 08/07/20 
Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:---U--

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 

l1n 

Notes· 

I llalidatico Ama I I Ccmmeots 

Sample receipt/Technical holding_ times SW/A Cooler temp = 12.4 deg C, 7.0 deg C (Insufficient time to cool) 

HRGC/HRMS Instrument performance check A 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Labeled Compounds 

Compound quantitation RULOQ/LODs 

Target compound identification 

System _2_erformance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT356 

LDW20-IT369 

LDW20-IT379 

LDW20-IT379FD 

A/A ICAL :<; 20/35% 

sw CCV :<; QC Limits 

sw 

N 

N 

A 

sw 

A 

N 

N 

N 

A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

OPR, SRM 

D = 3/4 

~MPe- ::: J ~1) 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0186-01 

20F0186-02 

20F0186-05 

20F0186-06 

ICV :<; QC Limits 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

BIF0465-BLK1 

C:\Users~go\Desktop\48680 dioxins\48680G21\1 48680G21W.wpd 1 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

-

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6, 7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1 ,2,3,7,8-PeCDD G. OCDD L. 1 ,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3, 7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3, 7 ,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes:--------------------------------------------------------------------------------===================================== 

COMPNDList.wod 



LDC #: 48680G21 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
.:t_ Was a routine calibration performed at the beginning of each 12 hour period? 
l:i_ Were all concentrations within method QC limits for unlabeled and labeled compounds? 
Y Did all routine calibration standards meet the I on Abundance Ratio criteria? 

Finding Jon 
# Date Standard JD Com_Q_ound Conc:n_g/ml (Limits) Abundance Ratio Associated Samples 

06/25/20 SJF0380-ICV1 13C12-P 73.9 (77-129) All (Det) 

2 48680G21 ccv.wpd 
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Reviewer:~ 
2nd Reviewer:----14::: 

Qualifications 

J/UJ/P Jg_ual Pl 



LDC #: 48680G21 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". 
::f._ Were all samples associated with a method blank? 
::f._ Was a method blank performed for each matrix and whenever a sample extraction was performed? 
::f._ Was the method blank contaminated? 

Page _1_of_1_ 

Reviewer:~ 

2nd Reviewer:--==u:== 

Blank extraction date: 06/22/20 Blank analysis date: 06/25/20 Associated samples: __ __:A:....::I:.:..I ___ _ 
Cone. units: na/Ka 

I Compound II Blank ID I 'I - ··- . srmple ldentifi~:<ation I 
I-1BIF0465-BLK1 I (5x) r 1 I 2 I 3 I 4 - I I I I 
I B II 0.175 I 0.88 II 0.449/U I 0.507/U I 0. 756/U I 0.439/U I I I I I I 
M 0.0946* 0.47 ll 0.355/U I 0.353/U I 0.448/U 

0 0.166 0.83 

Q 0.521 * 2.61 

G 1.32 6.60 

s 0.175 0.88 

lY 0 166 083 

*EMPC 
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LDC#: 48680G21 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: HRGC/HRMS PCDD/PCDF (EPA Method 16138) 
Y N NA Were field duplicate pairs identified in this SDG? 
Y N NA Were target analytes detected in the field duplicate pairs? 

Concentration (ng/Kg) 

Compound 3 4 

A 0.284 0.986U 

I 0.328 0.363 

J 0.624 0.737 

B 0.756 0.439 

K 0.861 0.817 

L 0.6055 0.533 

M 0.448 0.479 

N 0.164 0.202 

c 0.788 0.749 

D 2.97 3.40 

E 1.14 1.06 

0 6.90 7.61 

p 0.539 0.530 

F 75.1 158 

Q 12.1 22.4 

G 379 793 

v 1.39 4.80 

R 0.834 1.08 

w 6.23 8.98 

s 1.72 3.04 

X 11.5 14.4 

T 26.3 25.3 

y 20.3 25.6 

u 144 262 

C:\Users\jgo\Desktop\48680 dioxins\48680G21\4 48680G21 fd.wpd 
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Reviewer: JV~ 

2nd Reviewer: __ ~--

RPD 

NC 

10 

17 

53 

5 

13 

7 

21 

5 

14 

7 

10 

2 

71 

60 

71 

110 

26 

36 

55 

22 

4 

23 

58 



LDC #: 48680G21 VALIDATION FINDINGS WORKSHEET 
Labeled Compounds 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Are all labeled compound recoveries within limits? 
Y N N/A Was the SIN ratio all internal standard oeaks > 1 0? 

# Date Lab 10/Reference Labeled Compound Associated Compound %Recovery (Limits) 

3 (All dets) 13C12-K K 160 ( 26-152 ) 

13C12-L L 130 ( 26-123 ) 
I 

13C12-M M 162 ( 28-136 ) 

I 

13C12-C c 155 ( 32-141 ) 

I_ 13C12-D D 148 ( 28-130 ) 
-

5 48680G21 Labeled cpds.wpd 
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Reviewer:~ 
2nd Reviewer:--*-

Qualifications 

J/UJ/P 

J/UJ/P 

J/UJ/P 

J/UJ/P 

J/UJ/P 
-



LDC Report# 48680H2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Semivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0191 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT334 20F0191-03 Sediment 06/10/20 
LDW20-SC2388 20F0191-06 Sediment 06/10/20 
LDW20-SC2358 20F0191-08 Sediment 06/10/20 
LDW20-SC2508 20F0191-09 Sediment 06/10/20 
LDW20-IT334MS 20F0191-03MS Sediment 06/10/20 
LDW20-IT334MSD 20F0191-03MSD Sediment 06/10/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 15.8°C, 11.1 ac, and 18.8°C 
upon receipt by the laboratory. Since the samples were received the same day that they 
were collected, time did not allow for sufficient cooling of the samples, therefore no data 
were qualified. 

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 compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0o/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0191 

No Sample Data Qualified in this SDG 
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LDC #: 48680H2a 
SDG #: 20F0191 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

Date: a&(o('" /2o 
Page:j_of~ 

Reviewer:-..ln1a__ 
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. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

a 

Notes· 

'. • • ..1 ..... Ar~;:i 

Sample receiQ_t!fechnical holding times 

GC/MS lnstrument_Q_erformance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RLILOQ/LODs 

Tar-get compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT334 

LDW20-SC238B 

LDW20-SC235B 

LDW20-SC250B 

LDW20-IT334MS 

LDW20-IT334MSD 

L:\ Windward\Duwamish\48680H2aW. wpd 
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;'IL_,A_ ~(' tt~.s:: /s_goc /I.J•v lg.8oc, \.. -ti~N -to C(:' 
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A,,A 

Pr 
A 
w 
k 
'A 
ir 
I~ 

k 
N 

N 

N 

A 
ND =No compounds detected 
R = Rinsate 
FB = Field blank 

1 

1 CA '-' ~ "lo lo 
C0/ f. 

1.(5 

~7\:) 

sR/Vl 
I 

D = Duplicate 
TB = Trip blank 

, 

EB = Equipment blank 

LabiD 

20F0191-03 

20F0191-06 

20F0191-08 

20F0191-09 

20F0191-03MS 

20F0191-03MSD 

yV lcv~ ~6z 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 



LDC Report# 48680H2b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Sem ivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0191 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT334 20F0191-03 Sediment 06/10/20 
LDW20-IT359 20F0191-04 Sediment 06/10/20 
LDW20-IT374 20F0191-05 Sediment 06/10/20 
LDW20-SC2388 20F0191-06 Sediment 06/10/20 
LDW20-SC2358 20F0191-08 Sediment 06/10/20 
LDW20-SC2508 20F0191-09 Sediment 06/10/20 
LDW20-IT334MS 20F0191-03MS Sediment 06/10/20 
LDW20-IT334MSD 20F0191-03MSD Sediment 06/10/20 
LDW20-IT359MS 20F0191-04MS Sediment 06/10/20 
LDW20-IT359MSD 20F0191-04MSD Sediment 06/10/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected lon Monitoring (SIM) mode 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 12.4°C and 7.0°C upon receipt 
by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

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 compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/26/20 N-Nitrosodiphenylamine 65.7 LDW20-IT334 J (all detects) A 
LDW20-SC238B 
LDW20-SC235B 
LDW20-SC250B 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 
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Associated 
Date Compound %0 Samples Flag AorP 

06/30/20 Benzoic acid 24.2 LDW20-IT334 J (all detects) A 
LDW20-SC238B UJ (all non-detects) 

Pentachlorophenol 24.8 LDW20-SC235B J (all detects) 
LDW20-SC250B UJ (all non-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. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike 10 MS (%R) MSD (%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

LDW20-IT359MS/MSD N-Nitrosodiphenylamine - 122 (27-120) NA -
(LDW20-IT359) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 
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Associated 
SRMID Compound %R (Limits) Samples Flag AorP 

BIF0605-SRM1 Benzo( a )anthracene 46.3 (50-150) LDW20-IT359 J (all detects) p 
Chrysene 51. 3 ( 53-14 7) LDW20-IT37 4 J (all detects) 
Benzo( a )pyrene 36.0 (45-155) J (all detects) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV o/oD, continuing calibration °/oD, and SRM o/oR, data were qualified as 
estimated in six samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0191 

I Sam~le I Compound I Flag I AorP I Reason I 
LDW20-IT334 N-Nitrosodiphenylamine J (all detects) A Initial calibration 
LDW20-SC238B verification (%0) 
LDW20-SC235B 
LDW20-SC250B 

LDW20-IT334 Benzoic acid J (all detects) A Continuing calibration 
LDW20-SC238B UJ (all non-detects) (%0) 
LDW20-SC235B Pentachlorophenol J (all detects) 
LDW20-SC250B UJ (all non-detects) 

LDW20-IT359 Benzo( a )anthracene J (all detects) p Standard reference 
LDW20-IT374 Chrysene J (all detects) materials (%R) 

Benzo( a )pyrene J (all detects) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary- SDG 20F0191 

No Sample Data Qualified in this SDG 
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LDC #: 48680H2b 
SDG #: 20F0191 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

$v-tA 
METHOD: GC/MS P.olynuclear Arom•tis l=lyEIFeeeFI3ens (EPA SW 846 Method 8270E-SIM) 

Date: 0 fs' /or,~ 
Page:_}_of_l 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1").. 

2 1 
3 ' 
4 

~ 

5 "') 

.. •- -·· ArAa 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RLILOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT334 

LDW20-IT359 

LDW20-IT374 

LDW20-SC238B 

LDW20-SC235B 

6 "J ~ LDW20-SC250B 

7 LDW20-IT359MS 

8 LDW20-IT359MSD 

Q I U.5 
-NeteslO ( ~Sj} 

1 ~ r r=:- 0(, 0~ *' f$Llc1-
,..... ~r F o' 12- ~tlc, 

L:\Windward\Duwamish\48680H2bW.wpd 
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SIAl 
A 
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A sw 
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k.l 
A 
N 
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N 

A 
ND =No compounds detected 
R = Rinsate 
FB = Field blank 

1 

. 

\CAv c. u~ -
c~ ~ ~L 

l.rC~ .Sf'Zivf 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0191-03 

20F0191-04 

20F0191-05 

20F0191-06 

20F0191-08 

20F0191-09 

20F0191-04MS 

20F0191-04MSD 

-o~M< 

.... -o ~~1> 

' 

yY l O'J '=- ?o t: 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 
~------------ -----~---

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. 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 C 1. N-Nitrosomethylethylamine 

D. 1,3-Dichlorobenzene DD. Acenaphthylene DDD. Chrysene DDDD. cis/trans-Decalin D1. N-Nitrosomorpholine 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Hetene F1. Phenacetin 

1 
G. 2-Methylphenol 

I 

GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitropheinol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4~Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene llll. 1,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2A-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 

I M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1 A-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. Naph~halene 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 UU. Benzo(b )thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1.2A,5-Tetrachlorobenzene V1. 1 A-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 X1. 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-Trichlorophen()l ____ ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1. a-Toluidine 

COMPNDL_SVOA long list.wpd 



LOG#: tf~~~{J2J, 

METHOD: GG/MS PAH (EPA SW 846 Method 82700-SIM) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

- - ----- --------------------------------- --------------------------- -------J~--- ------ -------------- ------ ···--·-····-···· 

'\( N' N/A Were all %0 within the validation criteria of ~/30% %0 ? 
~ 

# Date Standard ID Compound 
Finding o/:~ 

(Limit: ~% 0° Associated Samples 

()(.~liD S! FO?~G' -SCVL~ &~ roc;. 1 1 tJ.-' ~ )() ~2.. 
'/' , .1 1\1 'D .r D-e+ 

\ / 
------- ---

ICVsvoa. wpd 

-

Page:__l_ot_l 

Reviewer: J~ 

2nd Reviewer: ~~--==--

Qualifications 

Jlll\rLA 
' 



LDC #: <f fs1 ~ 1--\ -z.t;, 

METHOD: GC/MS PAH (EPA SW 846 Method 82700-SIM) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

lifications below for all auestions answered "N". Not aoolicabl f "dentified as "N/A'1 

V{N N/A •• -·- !-' ....... __ ,. _,. -· _,_ .......... \, u--'J ,_...., IV ...... "" I \.il ... ~l v"' I "'.,jiJVrr.;>\.i rov~Vl ~ \I'''' } VVILIIII I liiC lllt;:liiVU vlllt:::lld ( 
v 

Finding %0 Finding RRF 
# Date Standard 10 Compound (Limit: <20.0%) (Limit) Associated Samples 

oc.(~o~ NT l4- 2oo ,?06 ~S' PPP 24.2 
' ' 4-(0 q IO M'I'J2.J ,.., "2-f_ g I L' 

·~ 

" 

CONCALwpd 

Page:_j_of_L 
Reviewer: JVG 

2nd Reviewer:~ 

Qualifications 
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LDC#: f8 ~2(0 ll zh 

c~ t: 
METHOD: GC/MS AAt-1 (EPA SW 846 Method 8270~-SIM) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:-lof_j 

Reviewer:~ 
2nd Reviewer:~ 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y) 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 I Water. 

(y)N N/A Was a MS/MSD analyzed every 20 samples of each matrix? 
y(1\f' N/A 

"""" MS MSD 
# Date MS/MSD ID Compound %R_ilimit~ %R (Limits) RPD (Limits) Associated Sam_Qies Qualifications 

GfAo Q(J.. ( ) 1-t~ ( '-7 ... /2o) ( ) 1 llJP2 _J~ 
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LDC#: <f-1 (; ~ \-} '?]? 
--

.lVD1J- ~ 
METHOD: GC/MS ~(EPA SW 846 Method 8270f'f-SIM) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) ( S fZ/VJ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
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LDC Report# 48680H3a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Hexachlorobenzene 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0191 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT334 20F0191-03 Sediment 06/10/20 
LDW20-SC238B 20F0191-06 Sediment 06/10/20 
LDW20-SC235B 20F0191-08 Sediment 06/10/20 
LDW20-SC250B 20F0191-09 Sediment 06/10/20 
LDW20-IT334MS 20F0191-03MS Sediment 06/10/20 
LDW20-IT334MSD 20F0191-03MSD Sediment 06/10/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 8081 B 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection lim it is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 15.8°C, 11.1 oc, and 18.8°C 
upon receipt by the laboratory. Since the samples were received the same day that they 
were collected, time did not allow for sufficient cooling of the samples, therefore no data 
were qualified. 

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 (o/oBD) were less than or equal to 
15.0°/o. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0o/o. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (o/oD) were less than or equal to 20.0°/o. 

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 (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Hexachlorobenzene- Data Qualification Summary- SDG 20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary- SDG 20F0191 

No Sample Data Qualified in this SDG 
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LDC #: 48680H3a 
SDG #: 20F0191 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date: Oi(Ot!\ l1o 
Page:_t of_l 

Reviewer: ~ _ 
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 
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XI. 

XII. 

XIII. 
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Note: 
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Notes· 
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Sample receipt!Technical holding times 

GC Instrument Performance Check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrog_ate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Com pound quantitation/RLILOQ/LODs 

Target compound identification 

System Performance 
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A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT334 

LDW20-SC238B 

LDW20-SC235B 

LDW20-SC250B 

LDW20-IT334MS 

LDW20-IT334MSD 
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Sediment 06/10/20 
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LDC Report# 48680H3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 11, 2020 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0191 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT364 20F0191-01 Sediment 06/10/20 
LDW20-IT224 20F0191-02 Sediment 06/10/20 
LDW20-IT224DL 20F0191-02DL Sediment 06/10/20 
LDW20-IT334 20F0191-03 Sediment 06/10/20 
LDW20-IT359 20F0191-04 Sediment 06/10/20 
LDW20-IT374 20F0191-05 Sediment 06/10/20 
LDW20-SC238B 20F0191-06 Sediment 06/10/20 
LDW20-IT228 20F0191-07 Sediment 06/10/20 
LDW20-SC235B 20F0191-08 Sediment 06/10/20 
LDW20-SC250B 20F0191-09 Sediment 06/10/20 
LDW20-IT244 20F0191-1 0 Sediment 06/10/20 
LDW20-IT334MS 20F0191-03MS Sediment 06/10/20 
LDW20-IT334MSD 20F0191-03MSD Sediment 06/10/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
de'monstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 15.8°C, 11.1 oc, 18.8°C, and 
11.2°C upon receipt by the laboratory. Since the samples were received the same day 
that they were collected, time did not allow for sufficient cooling of the samples, 
therefore no data were qualified. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0o/o for 
all compounds. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %0 Samples Compound Flag AorP 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor-1248 J (all detects) A 
SDG 20F0191 Aroclor-1254 UJ (all non-detects) 

Aroclor-1260 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

Associated 
SRMID Compound Column o/oR (Limits} Samples Flag AorP 

BIF0615-SRM1 Aroclor -1260 1C 29.6 (38-167) All samples in SDG J (all detects) p 
20F0039 

BIF0615-SRM1 Aroclor -1260 2C 26.6 (38-167) All samples in SDG J (all detects) p 
20F0039 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

The sample results for detected compounds from the two columns were within 40°/o 
relative percent difference (RPD) with the following exceptions: 

I Sample I Compound I RPD I Flag I AorP I 
LDW20-IT37 4 Aroclor -1254 45.2 J (all detects) A 

LDW20-SC238B Aroclor-1260 40.3 J (all detects) A 

LDW20-IT228 Aroclor-1248 40.7 J (all detects) A 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 
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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. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

Sample Compound Reason Flag AorP 

LDW20-IT224 Aroclor-1248 Results exceeded calibration range. Not reportable -
Aroclor-1254 

LDW20-IT224DL All compounds except Results from undiluted analyses were Not reportable -
Aroclor-1248 more usable. 
Aroclor-1254 

Due to ICV 0/oD, SRM 0/oR, and RPD between two columns, data were qualified as 
estimated in eleven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 20F0191 

I Sam~le I Com~ound I Flag I A orP I Reason I 
LDW20-IT364 Aroclor -1248 J (all detects) A Initial calibration verification 
LDW20-IT334 Aroclor-1254 UJ (all non-detects) (%D) 
LDW20-IT359 Aroclor -1260 
LDW20-IT37 4 
LDW20-SC238B 
LDW20-IT228 
LDW20-SC235B 
LDW20-SC250B 
LDW20-IT244 

LDW20-IT224 Aroclor-1260 J (all detects) A Initial calibration verification 
(%D) 

LDW20-IT224DL Aroclor-1248 J (all detects) A Initial calibration verification 
Aroclor -1254 J (all detects) (%D) 

LDW20-IT364 Aroclor-1260 J (all detects) p Standard reference 
LDW20-IT224 materials (%R) 
LDW20-IT334 
LDW20-IT359 
LDW20-IT37 4 
LDW20-SC238B 
LDW20-IT228 
LDW20-SC235B 
LDW20-SC250B 
LDW20-IT244 

LDW20-IT37 4 Aroclor-1254 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

LDW20-SC238B Aroclor -1260 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

LDW20-IT228 Aroclor-1248 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

LDW20-IT224 Aroclor-1248 Not reportable - Overall assessment of data 
Aroclor-1254 

LDW20-IT224DL All compounds except Not reportable - Overall assessment of data 
Aroclor-1248 
Aroclor-1254 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0191 

No Sample Data Qualified in this SDG 
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Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0191 

No Sample Data Qualified in this SDG 
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SDG #: 20F0191 Stage~ 7PJ 
LDC #: 48680H3b VALIDATION COMPLETEN;S WORKSHEET 

Laboratory: Analytical Resources. Inc. / 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: o~/04 /2,; 
Page:_l_of_J_ 

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. 
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VIII. 
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Sample receipUTechnical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 
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Surrogate spikes / \ S 
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Matrix spike/Matrix spike duplicates 

Laboratory- control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target com pound identification 

f"'ht<>r"'ll nf n"'t"' 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT364 

LDW20-IT224 

LDW20-IT224SI! Pl_ 
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LDW20-IT359 

LDW20-IT374 
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LDW20-IT244 

LDW20-IT334MS 

LDW20-IT334MSD 
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D =Duplicate 
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If. l •c 
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SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

20F0191-01 Sediment 06/10/20 

20F0191-02 Sediment 06/10/20 

20F0191-02REPL- Sediment 06/10/20 

20F0191-03 Sediment 06/10/20 

20F0191-04 Sediment 06/10/20 

20F0191-05 Sediment 06/10/20 

20F0191-06 Sediment 06/10/20 

20F0191-07 Sediment 06/10/20 

20F0191-08 Sediment 06/10/20 

20F0191-09 Sediment 06/10/20 

20F0191-10 Sediment 06/10/20 

20F0191-03MS Sediment 06/10/20 

20F0191-03MSD Sediment 06/10/20 

~ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1 016 FF. Hexachlorobenzene PP. Mirex 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ Gis-Chlordane 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane 

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane UU. 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor vv 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor ww. J 
J. 4,4'-DDE T. gamma-Chlordane DO. 2,4'-DDE NN. cis-Heptachlor epoxide XX. I 

Notes:-----------------------------------------------------------------------------------------------------------------
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LDC#: m~ H'lo VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered 11 N11
• Not applje"able questions are identified as 11 N/A11

• 

/CJ 
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Y(N JN/A Did the initial calibration verification standards meet the %0 I %R validation criteria of <20.0% I 80-120%? 
., 

D~r/ %0 
# Date Standard ID ~olumn2_ Compound (Limit s; 20.0) Associated Samples 
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Reviewer: JVG 
2nd Reviewer: fr 
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LDC#: ~~ rtJb VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples ( S~Vt 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:-+-of+
Reviewer:----W--

2nd Reviewer:~ 

\ . . .... 
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Were the LCS Jercent recoveries _(%Rl and relative percent differences (RPD) within the QC limits? 
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LDC#: tf" (, F>t> rl "~h 

METHOD: __( GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
LeveiiV/D Only 

N N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
~'[ N/A Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

Y N) N/A Did the percent difference of detected compounds between two columns./detectors s_40%? 
If no. olease see findinas bell 

# Compound Name Sample ID 
~D Between Two Columns/Detectors 

Limit ~ 40%) 

AA ftL 4s:~ 

J?f? 1 tfo.? 

z g 4-o.1 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA%RPD2col_r1.wpd 

Page: _Lof_j 

Reviewer:~ 
2nd Reviewer:~ 

Qualifications 

_ltkA> t1 

v 



LDC #: C{K(, <(t> +f-?h VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: GC Pesticides/PCBs (EPA SW846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _Lof_L 

Reviewer: J:] 
2nd Reviewer: [~ 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

(J/N N/A Was the overall quality and usability of the data acceptable? 

# Compound Name Finding Associated sam pie Qualifications 

-z, AA .., ~ r~LL 2. NR. fA 
a 

\ 

Atf .f)(CL(}t Ab6Y1 v Ji l ? y 
I 

Comments: __________________________________________________________________________________________________________ __ 
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LDC Report# 48680H4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August10,2020 

Parameters: Metals 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0191 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT364 20F0191-01 Sediment 06/10/20 
LDW20-IT224 20F0191-02 Sediment 06/10/20 
LDW20-IT334 20F0191-03 Sediment 06/10/20 
LDW20-IT359 20F0191-04 Sediment 06/10/20 
LDW20-IT374 20F0191-05 Sediment 06/10/20 
LDW20-SC2388 20F0191-06 Sediment 06/10/20 
LDW20-IT228 20F0191-07 Sediment 06/10/20 
LDW20-SC2358 20F0191-08 Sediment 06/10/20 
LDW20-SC2508 20F0191-09 Sediment 06/10/20 
LDW20-IT244 20F0191-10 Sediment 06/10/20 
LDW20-IT334MS 20F0191-03MS Sediment 06/10/20 
LDW20-IT334MSD 20F0191-03MSD Sediment 06/10/20 
LDW20-IT334DUP 20F0191-03DUP Sediment 06/10/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for 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 6020A 
Mercury by EPA SW 846 Method 74718 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5o/o. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analyte Concentration Samples 

ICB/CCB Silver 0.033 ug/L LDW20-IT334 

ICB/CCB Silver 0.018 ug/L LDW20-SC238B 
LDW20-SC235B 
LDW20-SC250B 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater (>5X blank 
contaminants) than the concentrations found in the associated laboratory blanks with 
the following exceptions: 

Reported Modified Final 
Sample Analvte Concentration Concentration 

LDW20-IT334 Silver 0.21 mg/Kg 0.21U mg/Kg 
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Reported Modified Final 
Sample Analyte Concentration Concentration 

LDW20-SC238B Silver 0.2 mg/Kg 0.2U mg/Kg 

LDW20-SC235B Silver 0.17 mg/Kg 0.17U mg/Kg 

LDW20-SC250B Silver 0.2 mg/Kg 0.2U mg/Kg 

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 with the 
following exceptions: 

Spike ID MS {%R) MSD {%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

LDW20-IT379FDMS/MSD Silver 34.1 (75-125) 43.2 (75-125) J (all detects) A 
(LDW20-IT334 
LDW20-SC238B 
LDW20-SC235B 
LDW20-SC250B) 

LDW20-IT334MS/MSD Mercury - 127 (75-125) J (all detects) A 
(LDW20-IT334 
LDW20-SC238B 
LDW20-SC235B 
LDW20-SC250B) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
{Associated Samples) Analyte (Limits) Flag A orP 

LDW20-IT379FDMS/MSD Silver 23 (S20) J (all detects) A 
(LDW20-IT334 
LDW20-SC238B 
LDW20-SC235B 
LDW20-SC250B) 

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/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and RPD, data were qualified as estimated in four samples. 

Due to laboratory blank contamination, data were qualified as not detected in four 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

5 
V:\LOGIN\WI N DWARD\DUWAMISH\48680H4A_ WI3.DOC 



Duwamish AOC4 
Metals - Data Qualification Summary - SDG 20F0191 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW20-IT334 Silver J (all detects) A Matrix spike/Matrix spike 
LDW20-SC238B Mercury J (all detects) duplicate (%R) 
LDW20-SC235B 
LDW20-SC250B 

LDW20-IT334 Silver J (all detects) A Matrix spike/Matrix spike 
LDW20-SC238B duplicate (RPD) 
LDW20-SC235B 
LDW20-SC250B 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0191 

Modified Final 
Sample Analyte Concentration A orP 

LDW20-IT334 Silver 0.21U mg/Kg A 

LDW20-SC238B Silver 0.2U mg/Kg A 

LDW20-SC235B Silver 0.17U mg/Kg A 

LDW20-SC250B Silver 0.2U mg/Kg A 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F0191 

No Sample Data Qualified in this SDG 
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LDC #: 48680H4a 

SDG #: 20F0191 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/74718) 

Date: 7/30/20 
Page:_1_of_1 _ 

Reviewer:_;.,A....;;..;T;....;;;;L~:r---
2nd Reviewer: C~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
I'd f f d" k h t va1 a1on In mgs war s ee s. 

I I Validation Area I I Comments 

I. Sample receipt/Technical holding_ times A/A 

II. ICP/MS Tune A 

Ill. Instrument Calibration A 

IV. ICP Interference Check Sample (ICS) Analysis A 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

! 1Ll 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

Overall Assessment of Data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT364 

LDW20-IT224 

LDW20-IT334 

LDW20-IT359 

LDW20-IT374 

LDW20-SC238B 

LDW20-IT228 

LDW20-SC235B 

LDW20-SC250B 

LDW20-IT244 

LDW20-IT334MS 

LDW20-IT334MSD 

LDW20-IT334DUP 

sw 

N 

sw I (11, 12), From SDG # 20F0186 (LDW20-IT379FD MS/MSD) 

A 13, From SDG # 20F0186 (LDW20-IT379FD MS/MSD) 

N 

A LCS/SRM 

N 

N 

N 

A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0191-01 

20F0191-02 

20F0191-03 

20F0191-04 

20F0191-05 

20F0191-06 

20F0191-07 

20F0191-08 

20F0191-09 

20F0191-10 

20F0191-03MS 

20F0191-03MSD 

20F0191-03DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

I 

Notes: __________________________________________________________________________________ ___ 
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LDC #: 48680H4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

3,6,8,9 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

1,2,4,5,7,10 As 

QC 

11,12,13 Hg 

Analysis Method 

CVAA 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680H4a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 3 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 6,8,9 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680H4a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000} 

Page 1 of 1 

Reviewer: ATL 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R) and relative percent differences (RPDs) were within the 

acceptable limits with the following exceptions: 

MS/MSD ID Matrix Analyte MS%R MSD%R %R Limit RPD RPD Limit Associated Samples Qualification Det/ND I 

i 

LDW20-IT379FD s Ag 34.1 43.2 75-125 3,6,8,9 J/UJ/A Det 
I 

Ag 23 20 3,6,8,9 J/UJ/A Det 

11 &12 s Hg 127 75-125 3,6,8,9 Jdet/A Det 
---- - -·- - - L__ -

Comments: 



LDC Report# 48680H6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 11, 2020 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F01 91 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT364 20F0191-01 Sediment 06/10/20 
LDW20-IT224 20F0191-02 Sediment 06/10/20 
LDW20-IT334 20F0191-03 Sediment 06/10/20 
LDW20-IT359 20F0191-04 Sediment 06/10/20 
LDW20-IT374 20F0191-05 Sediment 06/10/20 
LDW20-SC238B 20F0191-06 Sediment 06/10/20 
LDW20-IT228 20F0191-07 Sediment 06/10/20 
LDW20-SC235B 20F0191-08 Sediment 06/10/20 
LDW20-SC250B 20F0191-09 Sediment 06/10/20 
LDW20-IT244 20F01 91-10 Sediment 06/10/20 
LDW20-IT228MS 20F01 91-0?MS Sediment 06/10/20 
LDW20-IT228DUP 20F01 91-0?DUP Sediment 06/10/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (o/oR) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry- Data Qualification Summary - SDG 20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry- Field Blank Data Qualification Summary - SDG 20F0191 

No Sample Data Qualified in this SDG 
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LDC #: 48680H6 
SDG #: 20F0191 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM 2540G) 

Date: 7/30/20 
Page:_1_of_1_ 
Reviewer:-~ 

2nd Reviewer: q-
-~-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d" k h va1 at1on In 1ngs wor s eets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

11:\ 

I Validation Area 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT364 

LDW20-IT224 

LDW20-IT334 

LDW20-IT359 

LDW20-IT37 4 

LDW20-SC238B 

LDW20-IT228 

LDW20-SC235B 

LDW20-SC250B 

LDW20-IT244 

LDW20-IT228MS 

LDW20-IT228DUP 

I I Comments 

NA 

A 

A 

A 

N 

A 11 

A 12, From SDG # 20F0157 ( LDW20-SC148C DUP) 

A LCS/SRM 

N 

N 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

20F0191-01 

20F0191-02 

20F0191-03 

20F0191-04 

20F0191-05 

20F0191-06 

20F0191-07 

20F0191-08 

20F0191-09 

20F0191-10 

20F0191-07MS 

20F0191-07DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

I 

Notes: ______________________________________________________________________________________ _ 
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LDC #: 48680H6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1 to 10 TS, TOC 

QC 

11,12 TOC 

Page 1 of 1 

Reviewer: ATL 



LDC Report# 48680H21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 4 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0191 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT359 20F0191-04 Sediment 06/10/20 
LDW20-IT374 20F0191-05 Sediment 06/10/20 
LDW20-IT228 20F0191-07 Sediment 06/10/20 
LDW20-IT244 20F0191-10 Sediment 06/10/20 
LDW20-IT359DUP 20F0191-04DUP Sediment 06/10/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
US EPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 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 compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 11.1 oc, 15.8°C, and 18.8°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (1 0% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0°/o for 
unlabeled compounds and less than or equal to 35.0°/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria . 

. The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound. 

The percent differences (%0) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds 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 unlabeled compounds 
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 1 0 for each unlabeled compound and 
labeled compound. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0780-BLK1 06/29/20 1,2,3,4,6,7,8-HpCDF 0.0726 ng/Kg All samples in SDG 
1,2,3,4,6,7,8-HpCDD 0.220 ng/Kg 20F0191 
OCDF 0.477 ng/Kg 
OCDD 1.66 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Compound RPD (Limits) Flag A orP 

LDW20-IT359DUP OCDF 39.0 (S25) J (all detects) A 
(LDW20-IT359) 

VIII. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 
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X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sam~le I Com~ound I Flag I A orP I 
All samples in SDG 20F0191 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

XII. Target Compound Identifications 

All target compound 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 DUP RPD and compounds reported as EMPC, data were qualified as estimated in 
four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 20F0191 

I Sam~le I Com~ound I Flag I A orP I Reason I 
LDW20-IT359 OCDF J (all detects) A Duplicate sample analysis 

(RPD) 

LDW20-IT359 All compounds reported as estimated J (all detects) A Compound quantitation 
LDW20-IT37 4 maximum possible concentration (EMPC). (EMPC) 
LDW20-IT228 
LDW20-IT244 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0191 

No Sample Data Qualified in this SDG 
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LDC #: 48680H21 

SDG #: 20F0191 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: 08/07/20 
Page:_1_of_1_ 

Reviewer: ~ 
2nd Reviewer: _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes· 

I llalidatiao A[ea I I Cammeots 

Sample receipt/Technical holding times SW/A Cooler temp = 15.8, 11.1, 18.8 deg C (Insufficient time to cool) 

HRGC/HRMS Instrument performance check A 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates/LD 

Laboratory control samples 

Field duplicates 

Labeled Compounds 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT359 

LDW20-IT37 4 

LDW20-IT228 

LDW20-IT244 

LDW20-JT359DUP 

AlA ICAL s 20/35% 

A CCV s QC Limits 

sw 

N 

N/SW 

A OPR, SRM 

N 

A 

A EMPC = Jdets/A 

A 

A 

A 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

20F0191-04 

20F0191-05 

20F0191-07 

20F0191-10 

20F0191-04DUP 

ICV s QC Limits 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

BFI0780-BLK1 
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LDC #: 48680H21 VALIDATION FINDINGS CHECKLIST 

Method: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. v' 

Cooler temperature criteria was met. v' 

II. GCIMS Instrument performance check 

Was PFK exact mass 380.9760 verified? v' 

Were the retention time windows established for all homologues? v' 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing v' 
any other unlabeled TCDD isomers < 25% ? 

Is the static resolving power at least 10,000 (10% valley definition)? v' 

Was the mass resolution adequately check with PFK? v' 

Was the presence of 1 ,2,8,9-TCDD and 1 ,3,4,6,8-PeCDF verified? 

lila. Initial calibration 

Was the initial calibration performed at 5 concentration levels? v' 

Were all percent relative standard deviations (%RSD) ~ 20% for unlabeled v' 
compounds and < 35% for unlabeled compounds? 

Did all calibration standards meet the I on Abundance Ratio criteria? v' 

Was the signal to noise ratio for each target compound and labeled compound ~ v' 
10? 

11/b. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration v' 
for each instrument? 

Were all concentrations for the unlabeled compounds and for labeled compounds v' 
within QC limits? 

IV. Continuing calibration 

Was a continuing calibration performed at the beginning of each 12 hour period? v' 

Were all concentrations for the unlabeled compounds and for labeled compounds v' 
within QC limits (Method 16138, Table 6)? 

Did all continuing calibration standards meet the lon Abundance Ratio criteria? v' 

V. Blanks 

Was a method blank associated with every sample in this SDG? v' 

Was a method blank performed for each matrix and whenever a sample extraction v' 
was performed? 

Was there contamination in the method blanks? v' 

VI. Field blanks 

Were field blanks identified in this SDG? v' 

Were target compounds detected in the field blanks? 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? v' 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
I (RPD) within the QC limits? 

5 checklist.wpd 

NA 

v' 

v' 
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Reviewer:~ 

2nd Reviewer:~ 
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LDC #: 48680H21 VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Laboratory control samples 

Was an LCS analyzed per extraction batch? y' 

Were the LCS percent recoveries (o/oR) and relative percent difference (RPD) within y' 

the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? y' 

Were target compounds detected in the field duplicates? 

X. Labeled Compounds 

Were labeled compounds within QC limits (Method 16138, Table 7)? y' 

Was the minimum S/N ratio of all labeled compound peaks> 10? y' 

XI. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? y' 

Were the correct labeled compound, quantitation ion and relative response factor y' 

(RRF) used to quantitate the compound? 

Were compound quantitation and RLs adjusted to reflect all sample dilutions and y' 

dry weight factors applicable to level IV validation? 

XII. Target compound identification 

For 2,3, 7,8 substituted congeners with associated labeled standards, were the y' 

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 y' 

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 y' 

lquantitation_Q_eaks within RT established in the performance check solution? 

Did com_Qound spectra contain all characteristic ions listed in the table attached? y' 

Was the I on Abundance Ratio for the two quantitation ions within criteria? y' 

Was the signal to noise ratio for each target compound z2.5 and 2:10 for the labeled y' 

compound? 

Does the maximum intensity of each specified characteristic ion coincide within .:t 2 y' 

seconds (includes labeled standards}? 

For PCDF identification, was any signal (S/N ~ 2.5, at .:t seconds RT) detected in y' 

the corresponding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? y' 

XIII. System performance 

System performance was found to be acceptable. y' 

XIV. Overall assessment of data 

Overall assessment of data was found to be acceptable. y' 

5 checklist. wpd 

NA 

y' 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G. OCDD L. 1 ,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-H_pCDF T. Total HxCDD Y. Total HpCDF 

Notes:--------------------------------------------------------------------------------------------------------------

1 a compound list. wpd 



LDC #: 48680H21 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" . 
.::f._ Were all samples associated with a method blank? 
.::f._ Was a method blank performed for each matrix and whenever a sample extraction was performed? 
.::f._ Was the method blank contaminated? 

Blank extraction date: 06/29/20 Blank analysis date: 07/02/20 Associated samples: All (>5X) 
Cone. units: nQ/K_g 

Page _1_of_1_ 

Reviewer: JVG 
2nd Reviewer: c:.e::___ 

I Compound II Blank ID I ~~- srmi!IC:Identification I 
l li~fjj]f:l~i!!fil£!'!1[!J!i111!!!~11l!t!ft!l%11 BIF0780 BLK1 I (5 ) I I I I I I I I ~]fiiili1fi~ffl~lti~1f.1!f:~Iill~tfif~~~ifif~~~f~!~ - X 

I o II o.o726* I o.36 I 

F 0.220* 1.10 

Q 0.477* 2.39 

G 1.66 8.30 

*EMPC 
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LDC #: 48680H21 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

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" . 
.::f._ Was a duplicate sample analyzed for each matrix in this SDG? 

# Duolicate ID Comoound RPDJLimitsl Associated Samoles 

5 Q 39.0 ( ~25% ) 1 (Det) 
( ~ ) 

( ~ ) 

_( ~ ) 

l~ ) 

l~ ) 

l~ ) 
( ~ ) 

l~ ) 

l~ ) 

l~ ) 

J~ ) 

J~ ) 

( ~ ) 

( ~ ) 

l~ ) 

( ~ ) 

( ~ ) 

( ~ ) 

l~ ) 

__{_~ ) 

i~ ) 

i~ ) 

Page:_1_of_1_ 

Reviewer: ~ 
2nd Reviewer: =---

Qualifications 

Jdets/A 

Comments:------------------------------------------------------------------------------------------------------------
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LDC #: 48680H21 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page: _1_ of _1_ 
Reviewer:~ 

2nd 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 = (AJ(Cis)/(Ais)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

---- - -- - -

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 7/1/2020 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

Autospec01 2,3,7,8-TCDD (13C-2,3, 7,8-TCDD) 

1 ,2,3,6,7,8-HxCDF (13C-1,2,3,6,7,8-HxCDF) 

1 ,2,3,4,6, 7,8-HpCDD (13C-1 ,2,4,6,7,8,-HpCDD) 

OCDD (13C-OCDD) 

070120 dioxins autospec01 

-

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

- - - ----- -

Reported Recalculated 

RRF RRF 

0.8118 0.8117 

1.2126 1.2125 

0.9856 0.9856 

1.1931 1.1930 

1.0731 1.0732 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

- ------

Reported Recalculated Reported Recalculated 

Average RRF Average RRF %RSD %RSD 

(Initial) (Initial) 

0.8223 0.8223 6.7 6.7 

1.2310 1.2310 11.4 11.4 

0.9154 0.9154 11.0 11.0 

1.1246 1.1246 12.3 12.3 

1.2095 1.2095 12.4 12.4 



LDC # 48680H21 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:.1...Qf__1 
Reviewer:~ 

2nd Reviewer:~ 

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) 

- - - - -- - - - --

Calibration 

# Standard ID Date Compound (Ref IS) 

1 20070202 7/2/2020 2,3,7,8-TCDF (13C-2,3, 7,8-TCDF) 

Autospec01 2,3,7,8-TCDD (13C-2,3,7,8-TCDD) 

1 ,2,3,6, 7,8-HxCDF (13C-1 ,2,3,6,7,8-HxCDF) 

1 ,2,3,4,6, 7,8-HpCDD (13C-1 ,2,4,6,7,8,-HpCDD) 

OCDD (13C-OCDD) 

Where: 

ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 

- -·--

Reported Recalculated 

Average RRF RRF RRF 

(Initial) (CCV) (CCV) 

0.8223 0.8060 0.8060 

1.2310 1.2380 1.2380 

0.9154 0.9359 0.9359 

1.1246 1.1394 1.1394 

1.2095 1.1641 1.1641 

Cx =Concentration of compound, 

Ais = Area of associated internal standard 
Cis= Concentration of internal standard 

Reported Recalculated 

%D %D 

2.0 2.0 

0.6 0.6 

2.2 2.2 

1.3 1.3 

3.8 3.8 



LDC #: 48680H21 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer:~ 

METHOD: GC/MS Dioxins/Dibenzofurans (EPA Method 16138) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) 

LCS ID: BIF0780-BS1 

Where: sse = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

I I Spike Spiked Sample 
Added Concentration --

~ompound (ng/Kg) (ng/Kg) II Percent Recovery ][ Percent Recovery II RPD I 
~~ '111 LCS I LCSD !! LCS ! LCSD II Reported I Recalc. !! Reported I Recalc. !! Reported ! Recalc. I 

I LCS II - -LC~-~1 LCS/LCSD I 

2,3,7,8-TCDD II 20 I II 19.97 I II 99.9 I 99.9 

1 ,2,3,7.8-PeCDD II 100 I II 101.79 I II 102 I 102 

1 ,2,3,4,7,8-HxCDD II 100 I II 99.30 I II 99.3 I 99.3 

1 ,2,3,4,7,8,9-HpCDF 

II 
100 

I II 

105.44 

I II 

105 

I 
105 

OCDF 200 182.39 91.2 91.2 

Slcs.wpd 



LDC #: 48680H21 VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (Method 16138) 

y Were all reported results recalculated and verified for all level IV samples? 

Page:_1_of_1_ 

Reviewer:~ 
2nd reviewer:_LJJ.___ 

y Were all recalculated results for detected target compounds agree within 1 0.0% of the reported results? 

Concentration = (A}(I.}(DF} Example: 
(A.)(RRF)(V0 )(%S) 

Ax = Area of the characteristic ion (EICP) for the Sample I.D. 1 I OCDD 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

I. = Amount of internal standard added in nanograms (ng) Cone.= {1.037e6+1.171e6}{200l{20ul} 
(3.537e5+3.825e5)(1.2095)(17.24g)(0.583) 

vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

RRF = Relative Response Factor (average) from the initial = 986.85 
calibration 

Df = Dilution Factor. = 987 ng/Kg 

o/oS = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Compound (ng/Kg) (ng/Kg) (YIN) 

1 OCDD 987 987 -

6 recalc. wpd 



LDC Report# 4868012a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0194 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SS356 20F0194-01 Sediment 06/10/20 
LDW20-SS364 20F0194-02 Sediment 06/10/20 
LDW20-SS338 20F0194-03 Sediment 06/10/20 
LDW20-SS338-FD 20F0194-04 Sediment 06/10/20 
LDW20-SS336 20F0194-05 Sediment 06/10/20 
LDW20-SS 1 06 20F0194-06 Sediment 06/10/20 
LDW20-SS121 20F0194-07 Sediment 06/10/20 
LDW20-SS123 20F0194-08 Sediment 06/10/20 
LDW20-SS 123-FD 20F0194-09 Sediment 06/10/20 
LDW20-SS125 20F0194-10 Sediment 06/10/20 
LDW20-SS 130 20F0194-11 Sediment 06/10/20 
LDW20-SS 130-FD 20F0194-12 Sediment 06/10/20 
LDW20-SS135 20F0194-13 Sediment 06/10/20 
LDW20-SS 135MS 20FO 194-13MS Sediment 06/10/20 
LDW20-SS 135MSD 20F0194-13MSD Sediment 06/10/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for 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 compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
V:\LOGIN\WIN DWARD\DUWAMISH\4868012A_ WI4.DOC 



I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SOG were reported at 13.6°C, 15.6°C, and 20.1 oc 
upon receipt by the laboratory. Since the samples were received the same day that they 
were collected, time did not allow for sufficient cooling of the samples, therefore no data 
were qualified. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) 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 compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

Associated 
SRMID Compound %R (Limits) Samples Flag A orP 

BIF0662-SRM1 Acenaphthylene 51.7 (52-148) All samples in SDG J (all detects) p 
20F0194 UJ (all non-detects) 

Anthracene 54.7 (57-143) J (all detects) 
UJ (all non-detects) 

X. Field Duplicates 

Samples LDW20-SS338 and LDW20-SS338-FD, samples LDW20-SS123 and LDW20-
SS123-FD, and samples LDW20-SS130 and LDW20-SS130-FD were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (ug/Kg) 

Compound LDW20-SS338 LDW20-SS338-FD RPD 

2-Methylnaphthalene 10.2 10.2 0 

Fluorene 20.0U 10.6 Not calculable 

Phenanthrene 69.3 77.2 11 

Anthracene 19.8 21.1 6 

Fluoranthene 156 153 2 

Pyrene 146 137 6 

4 
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Concentration (ug/Kg) 

Compound LDW20-SS338 LDW20-SS338-FD RPD 

Butylbenzylphthalate 18.3 21.8 17 

Benzo(a)anthracene 58.0 63.6 9 

Chrysene 117 115 2 

Bis(2-ethylhexyl)phthalate 230 202 13 

Benzofluoranthenes, total 180 170 6 

Benzo(a)pyrene 67.4 63.7 6 

lndeno(1,2,3-cd)pyrene 49.9 47.8 4 

Dibenzo(a, h)anthracene 18.1 14.1 25 

Benzo(g,h,i)perylene 62.6 58.9 6 

Concentration jug/Kg) 

Compound LDW20-SS123 LDW20-SS123-FD RPD 

Phenanthrene 38.5 38.0 1 

Anthracene 12.7 13.9 9 

Fluoranthene 91.4 92.3 1 

Pyrene 89.7 91.2 2 

Butylbenzylphthalate 11.1 20.0U Not calculable 

Benzo(a)anthracene 39.7 38.8 2 

Chrysene 66.0 61.4 7 

Bis(2-ethylhexyl)phthalate 86.8 118 30 

Benzofluoranthenes, total 109 112 3 

Benzo(a)pyrene 42.1 42.9 2 

lndeno(1,2,3-cd)pyrene 29.8 3.5 158 

5 
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Concentration (ug/Kg) 

Compound LDW20-SS 123 LDW20-SS123-FD 

Dibenzo( a, h )anthracene 11.1 20.0U 

Benzo(g, h, i)perylene 37.0 36.5 

Concentration (ug/Kg) 

Compound LDW20-SS130 LDW20-SS 130-FD 

Phenanthrene 30.6 30.1 

Anthracene 10.4 10.5 

Fluoranthene 60.3 501 

Pyrene 81.4 65.7 

Butylbenzylphthalate 19.9U 10.4 

Benzo(a)anthracene 28.3 25.0 

Chrysene 45.9 65.8 

Bis(2-ethylhexyl)phthalate 66.8 61.0 

Benzofluoranthenes, total 85.8 71.1 

Benzo(a)pyrene 34.8 27.6 

lndeno(1 ,2,3-cd)pyrene 24.0 19.9 

Benzo(g, h,i)perylene 25.6 25.8 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 
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RPD 

Not calculable 

1 

RPD 

2 

1 

157 

21 

Not calculable 

12 

36 

9 

19 

23 

19 
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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 SRM 0/oR, data were qualified as estimated in thirteen samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

7 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0194 

I Sam~le I Com~ound I Flag I A orP I Reason I 
LDW20-SS356 Acenaphthylene J (all detects) p Standard reference 
LDW20-SS364 UJ (all non-detects) materials (%R) 
LDW20-SS338 Anthracene J (all detects) 
LDW20-SS338-FD UJ (all non-detects) 
LDW20-SS336 
LDW20-SS 1 06 
LDW20-SS 121 
LDW20-SS 123 
LDW20-SS 123-FD 
LDW20-SS 125 
LDW20-SS130 
LDW20-SS 130-FD 
LDW20-SS 135 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0194 

No Sample Data Qualified in this SDG 

8 
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LDC #: 4868012a 
SDG #: 20F01 94 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

Date: 6~/os;/2-o 
Page:_\ ~f_!k 

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. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

.. . .. _. .._. ArAa 

Sample receiQ_trrechnical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RLILOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SS356 

LDW20-SS364 

LDW20-SS338 P, 
LDW20-SS338-FD V, 
LDW20-SS336 

LDW20-SS 1 06 

LDW20-SS 121 

LDW20-SS 123 )/y 

LDW20-SS 123-FD 1)~ 

LDW20-SS 125 

LDW20-SS 130 

LDW20-SS 130-FD 

LDW20-SS 135 

LDW20-SS 135MS 

L:\ Windward\Duwamish\4868012aW. wpd 

(' 

9/J I A Cro(,r ~s. = r~.(p·t. 
A 'ft. flo 

MJI(, ~ lc-,At- ~ ~~ 
A ccv ~ Co~ 
I A_ 

~ 
A 
A 

~AI U-5 s r<.M 
' 

~ P= ?A:_ 8'A 
A 
A 
A-
A 
A 

ND =No compounds detected 
R_= Rinsate 

D = Duplicate 
TB = Trip blank 

.._ rr~ttvt..fh'et~ 

~~-' o;>C- ~~I c \. ""'~ +- ~ 

~ \0\)~ ~6" 

nfl..,..._ 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

20F0194-01 Sediment 06/10/20 

20F0194-02 Sediment 06/10/20 

20F0194-03 Sediment 06/10/20 

20F0194-04 Sediment 06/10/20 

20F0194-05 Sediment 06/10/20 

20F0194-06 Sediment 06/10/20 

20F0194-07 Sediment 06/10/20 

20F0194-08 Sediment 06/10/20 

20F0194-09 Sediment 06/10/20 

20F0194-10 Sediment 06/10/20 

p, 20F0194-11 Sediment 06/10/20 

P? 20F0194-12 Sediment 06/10/20 

20F0194-13 Sediment 06/10/20 

20F0194-13MS Sediment 06/10/20 
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LDC #: 4868012a 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

15 LDW20-SS 135MSD 20F0194-13MSD 

16 

17 

1A 

Notes· 

L:\ Windward\Duwamish\48680 12aW. wpd 2 
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Reviewer~ 
2nd Reviewer:W 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles (EPA SW 846 Method 8270..rX 

Validation Area Yes No NA 

I. Technical holding times / 

Were all technical holding times met? / 

Was cooler temperature criteria met? / 
II. GC/MS Instrument performance check 

Were the DFTPP performance results reviewed and found to be within the specified / 
criteria? 

Were all samples analyzed within the 12 hour clock criteria? / 
lila. Initial calibration 

Did the laboratory perform a 5 point calibration prior to sample analysis? / 
Were all percent relative standard deviations (%RSD) ~ 20% and relative response / factors (RRF) within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
/ fit acceptance criteria of> 0.990? 

lllb. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration / 
for each instrument? 

Were all percent differences (%0) < 30%? / 
IV. Continuing calibration 

_.. 
Was a continuing calibration standard analyzed at least once every 12 hours for / each instrument? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) within / method criteria? 

V. Laboratory Blanks 

Was a laboratory blank associated with every sample in this SOG? / 
Was a laboratory blank analyzed at least once every 12 hours for each matrix and / concentration? 

Was there contamination in the laboratory blanks? If yes, please see the blanks / validation findings worksheet. 

VI. Field blanks 

Were field blanks were identified in this SDG? / 
/ 

Were target compounds detected in the field blanks? / 

VII. Surro_g_ate spikes 

Were all surrogate percent recovery (%R) within QC limits? / 
If 2 or more base neutral or acid surrogates were outside QC limits, was a / reanalysis performed to confirm %R? 

If any percent recoveries (%R) was less than 10%, was a reanalysis performed to 
/ confirm %R? 

VIII. Matrix spike/Matrix spike duplicates / 
/ 

Were matrix spike (MS) and matrix soike duolicate (MSD) analvzed in this SDG? 

Level IV Checklist_8270D_rev02.wpd 

/ 

v 

Page:_1_of_L 
Reviewer:-W--

2nd Reviewer:~ 

Findings/Comments 

~-



LDC #: __ \(_l$"_u_~_J:_'UI--_ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the QC limits? 

IX. Laboratory control samples 

Was an LCS analvzed oer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / the QC limits? 

r 

X. Field duplicates 

Were field duplicate pairs identified in this SDG? 

Were target compounds detected in the field duplicates? / 
E 

XI. Internal standards 

Were internal standard area counts within -50% to +1 00% of the associated / calibration standard? 

Were retention times within + 30 seconds of the associated calibration standard? / 
XII. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 
Were the correct internal standard (IS), quantitation ion and relative response factor / 
(RRF) used to quantitate the compound? 

Were compound quantitation and RLs adjusted to reflect all sample dilutions and / dry weight factors applicable to level IV validation? 

XIII. Target compound identification 

Were relative retention times (RRT's) within+ 0.06 RRT units of the standard? / 
Did compound spectra meet specified EPA "Functional Guidelines" criteria? / 
Were chromatogram peaks verified and accounted for? / 
XIV. System performance 

System performance was found to be acceptable. /l 
XV. Overall assessment of data 

/ 

Overall assessment of data was found to be acceptable. / 

Level IV Checklist_8270D_rev02.wpd 

NA 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1 ,3-Dichlorobenzene DO. Acenaphthylene ODD. Chrysene DODD. cis/trans-Decalin 01. N-Nitrosomorpholine 

E. 1 ,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. 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'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k}fluoranthene HHHH. 1-Methylphenanthrene H1. 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. Acetophenone J1. 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 N1. 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) R1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) 81. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1 MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol VV. Anthracene VVV. Benzonaphthothiophene VVVV. 1 ,2,4,5-Tetrachlorobenzene V1. 1 A-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 X1. 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. Pyrena ZZZ. Perylene ZZZZ. Hexachloropropene Z1. a-Toluidine 

Al . .h-t1tuf lt.ior~~ , ~~ 
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LDC#: l..f~Co~ I~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) (~~IV} 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
• J N/A Was a LCS required? 

\.,'(iQ N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

F.> :r Fo ~'2 -5J(.h1j PD 51.1 (52....ftf<g) ( ) ( ) An (I~D +-p~) 
YV 9f-.7 ( 57 ... 11~) l ' v/ ( ) ( ) . 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.wpd 
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Reviewer:~ 
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LDC#: 4868012a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

ETHOD: GCMS SVOA (EPA SW 846 Method 8270E) 
Y NA Were field duplicate pairs identified in this SDG? 
Y NA Were target analytes detected in the field duplicate pairs? 

I I 
Concentration (ug/Kg) 

I Compound 3 4 

w 10.2 10.2 

NN 20.0U 10.6 

uu 69.3 77.2 

w 19.8 21.1 

yy 156 153 

zz 146 137 

AAA 18.3 21.8 

CCC 58.0 63.6 

DOD 117 115 

EEE 230 202 

A2 180 170 

Ill 67.4 63.7 

JJJ 49.9 47.8 

KKK 18.1 14.1 

LLL 62.6 58.9 

Concentration (ug/Kg) 

Compound 8 9 

uu 38.5 38.0 

w 12.7 13.9 

yy 91.4 92.3 

zz 89.7 91.2 

AAA 11.1 20.0U 

CCC 39.7 38.8 

DOD 66.0 61.4 

EEE 86.8 118 

A2 109 112 

Ill 42.1 42.9 

JJJ 29.8 3.5 

KKK 11.1 20.0U 

LLL 37.0 36.5 

Concentration (ug/Kg) 

Compound 11 12 

uu 30.6 30.1 

w 10.4 10.5 

yy 60.3 501 

I 

Page:_1_of..!k_ 
Reviewer: JVG 

2nd Reviewer: ~ 

RPD I 
0 

NC 

11 

6 

2 

6 

17 

9 

2 

13 

6 

6 

4 

25 

6 

RPD 

1 

9 

1 

2 

NC 

2 

7 

30 

3 

2 

158 

NC 

1 

RPD 

2 

1 

157 



LDC#: 4868012a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

fi
D: GC MS SVOA (EPA SW 846 Method 8270E) 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

l I 
Concentration (ug/Kg) 

I Compound 11 12 

Z2 81.4 65.7 

AAA 19.9U 10.4 

CCC 28.3 25.0 

DDD 45.9 65.8 

EEE 66.8 61.0 

A2 85.8 71.1 

Ill 34.8 27.6 

JJJ 24.0 19.9 

LLL 25.6 25.8 

V:\Josephine\FIELD DUPLICATES\4868012a windward duwamish.wpd 

l 

Page:_2_of_2_ 
Reviewer: JVG 

2nd Reviewer: ~ 

RPD l 
21 

NC 

12 

36 

9 

19 

23 

19 

1 



LDC #: 4868012a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E ) 

Page:_1_of_1_ 
Reviewer:-* 

2nd Reviewer: ___f:j_ 

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 = (AJ(Cis)/(Ais)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) 

------ -- -- --···---- -

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 06/26/20 Phenol (DCB) 

Naphthalene (NPT) 

NT10 Fluorene (ANT) 

Phenanthrene (PHN) 

Fluoranthene (CRY) 

BEHP (DNOP) 

Benzo(g,h,i)perylene (PRY) 

062620 svoa nt1 0 

Ax = Area of Compound 

Cx =Concentration of compound, 

S= Standard deviation of the RRFs, 

-- -- - --

Reported Recalculated 

RRF RRF 

(RRF 10 std) (RRF 10 std) 

1.56542 1.56542 

1.02917 1.02917 

1.74545 1.74545 

1.09634 1.09634 

1.79823 1.79823 

0.51752 0.51752 

1.28998 1.28998 

Reported 

Average RRF 

(Initial) 

1.51555 

0.98495 

1.53228 

1.07498 

1.73035 

0.48659 

1.23261 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.51555 6.8 6.8 

0.98495 4.3 4.3 

1.53228 9.1 9.1 

1.07498 3.3 3.3 

1.73035 6.4 6.4 

0.48659 4.2 4.2 

1.23261 4.9 4.9 



LDC # 4868012a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

Page: 1 of 1 
Reviewer:-~ 

! 

I 

2nd Reviewer~ ---
METHOD: GC/MS SVOA (EPA SW 846 Method 8270E ) 

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) 

Calibration 

# Standard ID Date Compound (IS) 

1 NT1 020062902 6/29/2020 Phenol (DCB) 

Naphthalene (NPT) 

NT10 Fluorene (ANT) 

Phenanthrene (PHN) 

Fluoranthene (CRY) 

BEHP (DNOP) 

Benzo(g,h,i)perylene (PRY) 

Where: 

ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 

Ax = Area of compound, 

Reported 

Average RRF RRF 

(Initial) (CCV) 

1.51555 1.61191 

0.98495 1.01749 

1.53228 1.70139 

1.07498 1.09561 

1.73035 1.81567 

0.48659 0.50856 

1.23261 1.22650 

Recalculated 

RRF 

(CCV) 

1.61191 

1.01749 

1.70139 

1.09561 

1.81567 

0.50856 

1.22650 

Cx = Concentration of compound, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

- -- - - -

Reported Recalculated 

%D %D 

6.4 6.4 

3.3 3.3 

11.0 11.0 

1.9 1.9 

4.9 4.9 

4.5 4.5 

0.5 0.5 



LDC #:_t.f_lS'_~-~- r_ u- VALIDATION FINDINGS WORKSHEET 
Surrogate Resl.JI,ts V~rification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: Z::Z.S 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

5 I ID ~ ' ample 

Surrogate 
Spiked 

N itrobenzene-d5 S" ,<J() 

2-Fiuorobiphenyl 

T erphenyl-d 14 v 
Phenol-d5 1.so 
2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 ; 

1 ,2-Dichlorobenzene-d4 s=,o() 

5 I ID ampe 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

5 I ID ample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4, 6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

~IIRRr.AI r. wnrl 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

"6. ~ v C'-' 
~·>q<r 7r~q 
"?.c,~o {?.o 
4.~7 ,, .. '7 
4. ,, , ~1 .. 4 
~. 'J)"V" 7i. g 
5., 6~/ fll..7 
";. 74' ~4 .. ~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

'"' ' 0 

71· ~ 
?o. o 

'0 .. c; 
~ l.£1-

7&"...-~ ,.,_, 
~4 .. 4 '/ 

.; 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: <-f'i( ~to r-u- VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer:Q 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 1 00 * (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: \4 /t( 
------~~---------

I I 
Spike Sample Spiked Sample 
Added Concenl!ration Concent:tion 

Compound { ~ tk" ) { "t1 fc6t ) { IIV\ ) ,_ ../ , - " O MSn MS MSn ------ MS 

Phenol 'S;ao S"an 0 f'~ <:fl< 
N-~i-n_ __."e 

4-Chlnrn-~phenol 
Acenaphthene 

~c:;> .sao 0 1--w' 4'21 
Pentach I 

Pyrene -S;Qb ..st>t) ~'1 ... <6 4150 ~~i 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

M::~triY 5::nikA M::~triY 5::nikA I MSlMSD I 
Percent Recovery Percent Recovery I RPD I 

.... R~~~~~ 
.... 

R~~~~~ .... ~~~~~ 

)1,C. 'g-7 .. , ~ .. l ~~ 2,c;~ ~ .. d) 

~7 <is':r#C. ~,.Y ~4. '"V \..7~ L'> 

~.1 ~~0 ~ .. 7 &t-.. , 2,_fb ,.,.{'"~ 

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.wpd 



LDC #: '-f <6 C 'ir X. u...., VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer: ([;_ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated lor 
the compounds identified below using the following calculation: 

% Recovery = 1 00 * (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 samples: BTt:D"~z..- kJ 

I I 
Spike Spike I I CS II I CSD II 
Adr Concentration 

I II II Compound ( ~ ) ( \..t:../b;. ) Percent Recovery Percent Recovery 

1-
, 

fl_l__CSD 
/ f_LCSD_ 1 c~ _l_CS_ ~ 

RP~::I·~ 
~ 

RP~::I·~ .... 

~ Phenol s-ae> M~ <f2:J~ ~A )s<p .. 1 ()(; .. ~ 
N~;:,u-ui-11-f-11~1ine 

~ 
4-~v--..- ''"'" ylphenol /v 
Acenaphthene 5'® 47.-Y <i~.t 8~ .. 4 ~ 

./ 
v 

~et-tlot opllerlol 1 

Pyrene ~OD v 
_1-7~ 1 qcf.1 Cff~ g / 

I' 

I CSll CSD I 
RPD I 

.... .I --' 

~ 
~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when 
reported results do not aqree within 10.0% of the recalculated results. 
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LDC #: <{ t'fJ rl> .t~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page: 1.~ 
Reviewer: JV 

2nd reviewer: __ ___::.__ 
METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

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 = ffiJ!.!.JfY,)(0F)(2.0) Example: 
(A;s)(RRF)(V0 )(Vi)(%S) tz. it Ax = Area of the characteristic ion (EICP) for the Sample 1.0. 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone = ~ f~,~.lt) (<f. 0 )( I H--1..- )( 1~0) H Is = Amount of internal standard added in nanograms (ng) ) 

~~c \·1~~4~JC2s-~"~)can~} ) 

vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

= 11 r;-<f. t; VI = Volume of extract injected in microliters (ul) 

v, = Volume of the concentrated extract in microliters (ul) 
({(io ~ (~ v 

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 

# Sample ID Compound 
Co~~t~on ConcenJbtion 

( ~ r-r ) Qualification 

Y'/ ll' 6 
.../ 

, 
G) a. Jl(p 0 -

RECALC.wpd 



LDC Report# 4868012b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0194 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SS356 20F0194-01 Sediment 06/10/20 
LDW20-SS364 20F0194-02 Sediment 06/10/20 
LDW20-SS338 20F0194-03 Sediment 06/10/20 
LDW20-SS338-FD 20F0194-04 Sediment 06/10/20 
LDW20-SS336 20F0194-05 Sediment 06/10/20 
LDW20-SS106 20F0194-06 Sediment 06/10/20 
LDW20-SS121 20F0194-07 Sediment 06/10/20 
LDW20-SS123 20F0194-08 Sediment 06/10/20 
LDW20-SS 123-FD 20F0194-09 Sediment 06/10/20 
LDW20-SS125 20F0194-10 Sediment 06/10/20 
LDW20-SS130 20F0194-11 Sediment 06/10/20 
LDW20-SS 130-FD 20F0194-12 Sediment 06/10/20 
LDW20-SS135 20F0194-13 Sediment 06/10/20 
LDW20-SS 135MS 20F0194-13MS Sediment 06/10/20 
LDW20-SS135MSD 20F0194-13MSD Sediment 06/10/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected lon 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 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.6°C, 15.6°C, and 20.1 oc 
upon receipt by the laboratory. Since the samples were received the same day that they 
were collected, time did not allow for sufficient cooling of the samples, therefore no data 
were qualified. 

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 compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0o/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

06/26/20 N-Nitrosodiphenylamine 41.9 All samples in SDG UJ (all non-detects) A 
20F0194 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

3 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

Associated 
SRMID Compound %R (Limits) Samples Flag AorP 

BIF0662-SRM2 1 A-Dichlorobenzene 32.0 (34-166) All samples in SDG J (all detects) p 
20F0039 UJ (all non-detects) 

1 ,2-Dichlorobenzene 29.8 (36-164) J (all detects) 
UJ (all non-detects) 

X. Field Duplicates 

Samples LDW20-SS338 and LDW20-SS338-FD, samples LDW20-SS123 and LDW20-
SS123-FD, and samples LDW20-SS130 and LDW20-SS130-FD were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (ug/Kg) 

Compound LDW20-SS338 I LDW20-SS338-FD RPD 

I Benzyl alcohol I 25.4 I 34.2 I 30 I 
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Concentration (ug/Kg) 

Compound LDW20-SS338 LDW20-SS338-FD RPD 

Benzoic acid 58.9 51.5 13 

Pentachlorophenol 2.4 2.6 8 

Concentration (ua/Ka) 

Compound LDW20-SS123 LDW20-SS123-FD RPD 

1 A-Dichlorobenzene 17.7 5.0U Not calculable 

Benzyl alcohol 9.3 7.3 24 

Concentration (ug/Kg) 

Compound LDW20-SS130 LDW20-SS130-FD RPD 

1 A-Dichlorobenzene 1.9 1.7 11 

Benzyl alcohol 4.7 20.0U Not calculable 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound 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 ICV o/oD and SRM 0/oR, data were qualified as estimated in thirteen samples. 

5 
V:\LOGIN\WINDWARD\DUWAMISH\4868012B_WI4.DOC 



The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0194 

I Sample I Compound I Flag I AorP I Reason I 
LDW20-SS356 N-Nitrosodiphenylamine UJ (all non-detects) A Initial calibration 
LDW20-SS364 verification (%0) 
LDW20-SS338 
LDW20-SS338-FD 
LDW20-SS336 
LDW20-SS 1 06 
LDW20-SS 121 
LDW20-SS 123 
LDW20-SS 123-FD 
LDW20-SS 125 
LDW20-SS 130 
LDW20-SS 130-FD 
LDW20-SS 135 

LDW20-SS356 1 ,4-Dichlorobenzene J (all detects) p Standard reference 
LDW20-SS364 UJ (all non-detects) materials (%R) 
LDW20-SS338 1 ,2-Dichlorobenzene J (all detects) 
LDW20-SS338-FD UJ (all non-detects) 
LDW20-SS336 
LDW20-SS 1 06 
LDW20-SS121 
LDW20-SS 123 
LDW20-SS 123-FD 
LDW20-SS 125 
LDW20-SS 130 
LDW20-SS 130-FD 
LDW20-SS 135 

Duwamish AOC4 
Semivolatiles- Laboratory Blank Data Qualification Summary- SDG 20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles- Field Blank Data Qualification Summary- SDG 20F0194 

No Sample Data Qualified in this SDG 
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LDC #: 4868012b 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS PelyRbiGiear A~~ Hygrg~arbQRS (EPA SW 846 Method 8270E-SIM) 

Date: Oi' f DrP /~ 
Page:.J_of 'Y 

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. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

... • .•• ..1 ..... ArAa 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RL/LOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SS356 

LDW20-SS364 

LDW20-SS338 P, 
LDW20-SS338-FD P, 
LDW20-SS336 

LDW20-SS 1 06 

LDW20-SS 121 

LDW20-SS 123 

LDW20-SS 123-FD 

LDW20-SS 125 

LDW20-SS 130 

LDW20-SS 130-FD 

LDW20-SS 135 

LDW20-SS 135MS 

f).,; 

DY 

L:\ Windward\Duwamish\48680 12bW. wpd 

c, 

$W.t A ('~ f(lfV') = 13. (; °C . 
A 

A t5N \cAt-- ~ :Z.O~ 

A c(AJ~ 2e~ 
~ 
lf..J 

lk -. 

A 
>w ·us S"ILM 

I 

<;lA\ J): 7~ g_A 
I 

£1 
z1 
·~ 
A 

_A 
ND =No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

... 

1>". fl •c 
, 

~?" 

I 

'2o.,·c.- { X-1'\StA.-+f?.ore. 
,.,~ +v 

\.. 

IOJ~ "3o 2 

''ll-z.. 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Lab ID Matrix Date 

20F0194-01 Sediment 06/10/20 

20F0194-02 Sediment 06/10/20 

20F0194-03 Sediment 06/10/20 

20F0194-04 Sediment 06/10/20 

20F0194-05 Sediment 06/10/20 

20F0194-06 Sediment 06/10/20 

20F0194-07 Sediment 06/10/20 

20F0194-08 Sediment 06/10/20 

20F0194-09 Sediment 06/10/20 

20F0194-10 Sediment 06/10/20 

v~ 20F0194-11 Sediment 06/10/20 

)J"? 20F0194-12 Sediment 06/10/20 

20F0194-13 Sediment 06/10/20 

20F0194-13MS Sediment 06/10/20 

1 

~ 
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LDC #: 4868012b 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 8270E-SIM) 

15 LDW20-SS 135MSD 20F0194-13MSD 

16 

17 

1A 

Notes· 
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Reviewer:....$_ // 
2nd Reviewer:~ 

Sediment 06/10/20 



LDC #:. __ fg_lP_l>D____;;_J_z L; VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles (EPA SW 846 Method 8270 -SIM) 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times met? / 
Was cooler temperature criteria met? / 
II. GCIMS 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? / 
lila. Initial calibration 

Did the laboratory perform a 5 point calibration prior to sample analvsis? / 
Were all percent relative standard deviations (%RSD) ~~and relative response / 

V' 

factors (RRF) > 0.05? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve fit / acce_Qtance criteria of> 0.990? 

lllb. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration for /~ 
each instrument? 

/ 
v 

Were all percent differences (%D)~%? 
/ 

I~Conunuingcalibration 

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? / 
~ Laboratory Blanks 

Was a laboratory blank associated with everv sample in this SDG? / 
Was a laboratory blank analyzed for each matrix and concentration? / 
Was there contamination in the laboratory blanks? If yes, please see the blanks / 
validation findings worksheet. 

VI. Field blanks 

Were field blanks identified in this SDG? /"' 

Were target compounds detected in the field blanks? / 

VII. Surrogate spikes 

Were all surrooate 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 1 0 percent, was a reanalysis performed /v 
to confirm %R? 

Level IV checklist_8270C-SIM_rev02.wpd 
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Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

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 (RPD) I within the QC limits? 

IX. Laboratory control samples /'_ 

Was an LCS analvzed oer analvtical 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 (RAT's) within + 0.06 ART units of the standard? / 
Did compound spectra meet specified EPA "Functional Guidelines" criteria? 

/ 

Were chromatogram peaks verified and accounted for? / 
XIV. System performance 

System performance was found to be acceptable. _/f 
XV. Overall assessment of data 

/ 

Overall assessment of data was found to be acceptable. / 

Level IV checklist_8270C-S I M_rev02. wpd 

NA 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B 1. 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 ODD. Chrysene DODD. cis/trans-Decalin 01. N-Nitrosomorpholine 

E. 1 A-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Hetene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b )fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2A-Dinitrophsnol HHH. Benzo(k)fluoranthene HHHH. 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. Acetophenone J1. 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 A-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N 1. N-Nitro-o-toluidine 

0. 2A-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. Naph~halene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) 81. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene ( 1 MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU. Benzo(b )thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1 ,2A,5-Tetrachlorobenzene V1. 1 A-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 X1. 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. a-Toluidine 

COMPNDL_SVOA long list.wpd 



Loc #: lf.~w I '2/tJ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC/MS PAH (EPA SW 846 Method 82700-SIM) 

............ 
Y (N)N/A VVVIV 0.11 /Ul...' YYILIIIII Lll"" Vt;.tii\,..IOLIVII VIII.VIIc;.t. VI -......,_~1-...JV/U /ULJ : 

· Finding %0 
# Date Standard ID Compound (Limit: <lO.O~~ Associated Samples 

~~z., (2o SIFb~'1~- ~cv li &_~ 41. OJ An (~D) . \.. '/ 

ICVsvoa.wpd 
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Reviewer: ~ 

2nd Reviewer: 

Qualifications 
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LDC #: Cfo~ t<Z'> f.zt, 

METHOD: GC/MS PAH (EPA SW 846 Method 82700-SIM) 

....... -

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) ( ~ r<.Jv/ 

Y)N N/A ----- ------------ .------------------,---., ----~ ---- ·--~---- ..-----··- --···-·-··---- , .... -, .............. _ -- ........ _. 
LCS LCSD 

# LCS/LCSD 10 Compound %R (Limits) %R (Limits) RPD (Limits) 

J3> r F6'' Z- S/tM2.. ~ '?2, D <,f_ ,,(;,) ( ) ( ) 

F 2.'}. g c;,_,,~) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ~ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
-

( ) ( ) ( ) 

( ) ( ) ( ) 

( 2 ( ) ( ) 

LCSLCSD.2SD 

Associated Samples 

A- rJ (kif) ~ IJ--tt ) 
.~ \. ~/ 

Page: _Lof_ J 

Reviewer:~ 
2nd Reviewer: ~ 

Qualifications 
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LDC#: 4868012b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

fi
OD: GCMS SVOA (EPA SW 846 Method 8270E-SIM) 

Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (ug/Kg) 

Compound 3 I 4 

1~: I 
25.4 

I 
34.2 

58.9 51.5 

2.4 2.6 

Concentration (ug/Kg) 

Compound 8 I 9 

I :aa I 
17.7 

I 
5.0U 

9.3 7.3 

Concentration (ug/Kg) 

Compound 11 I 12 

I :aa I 
1.9 

I 
1.7 

4.7 20.0U 

V:\Josephine\FIELD DUPLICATES\4868012b windward duwamish.wpd 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: :C:S: 

RPD 

I 
30 

I 
13 

8 

RPD 

I 
NC 

I 24 

RPD 

I 
11 

I NC 



LDC #: 4868012b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E-SIM ) 

Page:_1_of_1_ 
Reviewer:~ 

2nd Reviewer: _u_ 

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 = (AJ(Cis)/(Ais)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 06/26/20 1,4-DCB 

SIM 1,2,4-TCB 

(DCB) 

(NPT) 

NT10 N-Nitrosodiphenylamine (PHN) 

062620 svoasim nt1 0 

Ax = Area of Compound 

Cx =Concentration of compound, 

S= Standard deviation of the RRFs, 

-·--·----~ 

Reported Recalculated 

RRF RRF 

(RRF 5 std) (RRF 5 std) 

1.37648 1.37648 

0.39447 0.39447 

0.46933 0.46933 

Reported 

Average RRF 

(Initial) 

1.36262 

0.41526 

0.48124 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.36262 2.6 2.6 

0.41526 7.6 7.6 

0.48124 6.7 6.7_~~ 



LDC # 4868012a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E-SIM) 

Page:_1_of_1_ 
Reviewer: ----W-.-

2nd Reviewer:~ 

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) 

Calibration 

# Standard ID Date Compound (IS) 

1 NT1 020062902 6/29/2020 1 ,4-DCB (DCB) 

1,2,4-TCB (NPT) 

NT10 Pentachlorophenol (PHN) 

Where: 
ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 

Reported 

Average RRF RRF 

(Initial) (CCV) 

1.36262 1.33210 

0.41526 0.40708 

0.48124 0.49999 

Recalculated 

RRF 

(CCV) 

1.33210 

0.40708 

0.49999 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Reca leu Ia ted 

%D %D 

2.2 2.2 

2.0 2.0 

3.9 3.9 



LDC #:_'-(_8'(;,_~! ~ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270~ .... SrJVt 

Page:_1_of_1_ 
Reviewer: JVG 

2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID ample ~, 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 t;oo 
Phenol-d5 

2-Fiuorophenol 7so 
2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Sample ID: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Sample ID: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-ChlorophEmol-d4 

1 ,2-Dichlorobenzene-d4 

~IIRRr.AI r. wnrl 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

~.4-~ (,g _q 

4. ''1 {,f." 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

~e. q c) 

,,.b C) 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ~f)' fsl> J 2/o VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

SVfFtr E 
METHOD: GC/MS ~ (EPA SW 846 Method 827oe:SlM) 

Page:_1_of_1_ 
Reviewer:~ 

2nd Reviewer:~ 

The percent recoveries (o/oR} and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 * (SSC - SC)/SA 

RPD = I MSC - MSC I* 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: ___ \_4..--:..../c_c~------

I I 

Spike Sample Spiked Sample 

Add~ Concentltion Concen~~ 
Compound ( ~ ) (~~ (~ 

/ (/ 

VM~n M~ M~n ------ M~ 
! •. , 

, Acenaphthene 

I Pyrene 

fGf 1?60 (S"""O"l) 6 I?Jc l~Z> 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

M~triv ~nil.ro M::driY ~nilcll'll ... I IIIISlMSD I 
Percent Recovery Percent Recove_ry I RPD I 

... _. 
~Ot-~Jt- ... _R~~::~I~ ~ ..... ~I'll,.~ I,.. 

8"7: I 2s7. J ~-E' [)(,rZ 6. ft2 (), 17 

-

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.wpd 



LDC #: ~ 1fD ! ?h VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

s~ E 
METHOD: GC/MS f¥I:H (EPA SW 846 Method 827oe:.SIM) 

Page:_1_of_1_ 

Reviewer:~ 

2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (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 samples: ~ J. ~ ()(, li 2- ~ S::L 

,- I Spike Spike -- [ 1 cs II- 1 csn II 1 cs11 csn I 
Compound ( ~~ ) c7~1~~n I Percent Recovery II Percent Recovery II RPD I 

1
111111.11. LCS J.._/ LCSD LCS , J () LCSD I Reported I Recalc. II Reported I Recalc. II Reported I Recalculated I 

·I II II I 

Pyr~~ 

PeP 'St~o \Jb- ~~ kA- ~ \sG~ g 
~ 

' 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: bJN'G 
2nd reviewer: 

___.._,...~_ s VtrA-.: . e 
METHOD: GC/MS P*H. (EPA SW 846 Method 8270e!-SIM) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 1 0.0°/o of the reported results? 

Concentration= {AJ(U(V,)(DF)(2.0) Example: 
(Ais)(RRF)(V0 )(Vi)(%S) 

i '14', ~ Ax = Area of the characteristic ion (EICP) for the Sample I.D. 
' compound to be measured 

A is = Area of the characteristic ion (EICP) for the specific 
internal standard 

(io"?r 2 ( .-f.o) ( r "'L. 2 ( f&oo / Is = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or (IS 7111) ( I,% 26).) (17. ;!;; ? ) (o. t; 777) 
grams (g). 

~ "'1 ~ v, = Volume of extract injected in microliters (ul) = r. 
v, = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

# Sample ID Compound 
Concent~n 
(~ 

Concen~:on 
( ~ ~> . Qualification 

'14- pvg l . '1 
, 

.,.I I 
7 -

RECALC.wpd 



LDC Report# 4868013a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 7, 2020 

Parameters: Hexachlorobenzene 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0194 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SS356 20F0194-01 Sediment 06/10/20 
LDW20-SS364 20F0194-02 Sediment 06/10/20 
LDW20-SS338 20F0194-03 Sediment 06/10/20 
LDW20-SS338-FD 20F0194-04 Sediment 06/10/20 
LDW20-SS336 20F0194-05 Sediment 06/10/20 
LDW20-SS106 20F0194-06 Sediment 06/10/20 
LDW20-SS121 20F0194-07 Sediment 06/10/20 
LDW20-SS123 20F0194-08 Sediment 06/10/20 
LDW20-SS 123-FD 20F0194-09 Sediment 06/10/20 
LDW20-SS125 20F0194-10 Sediment 06/10/20 
LDW20-SS130 20F0194-11 Sediment 06/10/20 
LDW20-SS 130-FD 20F0194-12 Sediment 06/10/20 
LDW20-SS135 20F0194-13 Sediment 06/10/20 
LDW20-SS356MS 20F0194-01 MS Sediment 06/10/20 
LDW20-SS356MSD 20F0194-01 MSD Sediment 06/10/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for 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 80818 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.6°C, 15.6°C, and 20.1 ac 
upon receipt by the laboratory. Since the samples were received the same day that they 
were collected, time did not allow for sufficient cooling of the samples, therefore no data 
were qualified. 

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 (0/oBD) were less than or equal to 
15.0°/o. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0o/o. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0o/o. 

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 (o/oR) 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 (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) 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. 

X. Field Duplicates 

Samples LDW20-SS338 and LDW20-SS338-FD, samples LDW20-SS123 and LDW20-
SS123-FD, and samples LDW20-SS130 and LDW20-SS130-FD were identified as field 
duplicates. No results were detected in any of the samples. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 

4 
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Duwamish AOC4 
Hexachlorobenzene - Data Qualification Summary- SDG 20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene- Field Blank Data Qualification Summary- SDG 20F0194 

No Sample Data Qualified in this SDG 

5 
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LDC #: 4868013a 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date: O~tb4 (~ 
Page:~of 

Reviewer: 
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(J\/ 

Note: 

-
1 

-2 

-3 

-4 
,..... 

5 

l -7 -8 

-
9 

-
10 
-.:'" 

11 -
12 -
13 

14 

15 

11.1 .. P .I . .a.• ArA::~ v 

Sample receipt/Technical holdinq times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes frs 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RLILOQ/LODs 

Target compound identification 

System Performance 

("''htor~ll nf rl~+~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SS356 

LDW20-SS364 

LDW20-SS338 

LDW20-SS338-FD 

LDW20-SS336 

LDW20-SS 1 06 

LDW20-SS 121 

LDW20-SS 123 

LDW20-SS 123-FD 

LDW20-SS 125 

LDW20-SS 130 

LDW20-SS 130-FD 

LDW20-SS 135 

LDW20-SS356MS 

LDW20-SS356MSD 

P, 
]), 

/)-y 

)), 

!>:t f"0~1'f- PYU:i 
L:\Windward\Duwamish\4868013aW.wpd 

c .... 

sw,A CVbU. r- .ft.""'P.S = 1;.' c) ~~ .c, •c 7(), I •c.. (J::n~C1 
liJ 
A,A 

A 
I 
\ 

~!.AI 
f 
.A 

N'P 
N 

N 

N 

A 
ND =No compounds detected 
R = Rinsate 
FB = Field blank 

v, 
/J~ 

' c,4 \; ~ '% 'Z. 
C(/\/ f:_ ~l 

~ 

D= ~11 
' 

D = Duplicate 
TB =Trip blank 

BA 

EB = Equipment blank 

LabiD 

20F0194-01 

20F0194-02 

20F0194-03 

20F0194-04 

20F0194-05 

20F0194-06 

20F0194-07 

20F0194-08 

20F0194-09 

20F0194-10 

20F0194-11 

20F0194-12 

20F0194-13 

20F0194-01 MS 

20F0194-01 MSD 

\... ..,..,~ Tii 

\~~ ~l 

lllf~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

~ ) 



LDC Report# 4868013b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 4 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0194 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SS356 20F0194-01 Sediment 06/10/20 
LDW20-SS364 20F0194-02 Sediment 06/10/20 
LDW20-SS338 20F0194-03 Sediment 06/10/20 
LDW20-SS338-FD 20F0194-04 Sediment 06/10/20 
LDW20-SS336 20F0194-05 Sediment 06/10/20 
LDW20-SS106 20F0194-06 Sediment 06/10/20 
LDW20-SS121 20F0194-07 Sediment 06/10/20 
LDW20-SS123 20F0194-08 Sediment 06/10/20 
LDW20-SS 123-FD 20F0194-09 Sediment 06/10/20 
LDW20-SS125 20F0194-10 Sediment 06/10/20 
LDW20-SS130 20F0194-11 Sediment 06/10/20 
LDW20-SS 130-FD 20F0194-12 Sediment 06/10/20 
LDW20-SS135 20F0194-13 Sediment 06/10/20 
LDW20-SS364MS 20F0194-02MS Sediment 06/10/20 
LDW20-SS364MSD 20FO 194-02MSD Sediment 06/10/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

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 compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.6°C, 15.6°C, and 20.1 oc 
upon receipt by the laboratory. Since the samples were received the same day that they 
were collected, time did not allow for sufficient cooling of the samples, therefore no data 
were qualified. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0o/o for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (o/oD} of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %0 Samples Compound Flag A orP 

06/10/20 S I F0176-SCV1 2C Aroclor-1260 21.0 All samples in SDG Aroclor-1248 J (all detects) A 
20F0194 Aroclor-1254 J (all detects) 

Aroclor-1260 J (all detects) 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds 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. 

3 
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VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) 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 

Samples LDW20-SS338 and LDW20-SS338-FD, samples LDW20-SS123 and LDW20-
SS123-FD, and samples LDW20-SS130 and LDW20-SS130-FD were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration {ug/Kg) 

Compound LDW20-SS338 LDW20-SS338-FD RPD 

Aroclor 1248 26.2 26.3 0 

Aroclor 1254 33.8 33.8 0 

Aroclor 1260 55.3 36.8 40 

Concentration {ug/Kg) 

Compound LDW20-SS123 LDW20-SS 123-FD RPD 

Aroclor 1248 25.0 27.2 8 

Aroclor 1254 32.8 34.8 6 

Aroclor 1260 36.7 130 112 
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Concentration (ug/Kg) 

Compound LDW20-SS130 LDW20-SS130-FD RPD 

Aroclor 1248 37.3 35.4 5 

Aroclor 1254 53.3 46.1 14 

Aroclor 1260 99.6 132 28 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

The sample results for detected compounds from the two columns were within 40% 
relative percent difference (RPD) with the following exceptions: 

I Sam~le I Com~ound I RPD I Flag I A orP I 
LDW20-SS 1 06 Aroclor-1248 42.5 J (all detects) A 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %0 and RPD between two columns, data were qualified as estimated in 
thirteen 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 20F0194 

I Sam~le I Com~ound I Flag I A orP I Reason I 
LDW20-SS356 Aroclor-1248 J (all detects) A Initial calibration verification 
LDW20-SS364 Aroclor-1254 J (all detects) (%0) 
LDW20-SS338 Aroclor-1260 J (all detects) 
LDW20-SS338-FD 
LDW20-SS336 
LDW20-SS 1 06 
LDW20-SS121 
LDW20-SS 123 
LDW20-SS 123-FD 
LDW20-SS 125 
LDW20-SS 130 
LDW20-SS 130-FD 
LDW20-SS 135 

LDW20-SS 1 06 Aroclor-1248 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0194 

No Sample Data Qualified in this SDG 
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LDC #: 4868013b 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: ot~4/2o 
Page:_l_of_J 

Reviewer:~ 
2nd Reviewer:.L.d:::::::. 

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. 

Yll 

Note: 

r 
t 
3+ 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 -
17 

'I .. I~ .I . .a.• Area v 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes (r> 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

("hu::>r<>ll nf rbt<> 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SS356 

LDW20-SS364 

LDW20-SS338 

LDW20-SS338-FD 

LDW20-SS336 

LDW20-SS 1 06 

LDW20-SS121 

LDW20-SS 123 

LDW20-SS 123-FD 

LDW20-SS 125 

LDW20-SS 130 

LDW20-SS 130-FD 

LDW20-SS 135 

LDW20-SS364MS 

LDW20-SS364MSD 

i!>TFO(d)Z..- ~ti_{ 

p, 
IJ, 

L:\ Windward\Duwamish\48680 13bW. wpd 

c~ ( l:~~jj ~ 
Sl~' A Ctn1.t-r ~' = 1?,,°C ,~,, C.._, 2o.1. C/ (trxt_, ~ 
A,' 

A 
A 
~ 

A /A 
't 

A 
7w 
sw 
A 
A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

Py 
Ov' 

p'Jj 
jj1' 

' 
C(JJ~ 2o /o 

t.cs 1J 
I 

Jl:: ?,4 
I 

D = Duplicate 
TB = Trip blank 

~ r{{Vf 

~A 

EB = Equipment blank 

Lab ID 

20F0194-01 

20F0194-02 

20F0194-03 

20F0194-04 

20F0194-05 

20F0194-06 

20F0194-07 

20F0194-08 

20F0194-09 

20F0194-10 

20F0194-11 

20F0194-12 

20F0194-13 

20F0194-02MS 

20F0194-02MSD 

, c\1 ~ 'Zo 6 

, (ly 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

) 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Validation Area Yes No 

I. Technical holding times 

Were all technical holding times met? / 
Was cooler temperature criteria met? / 
II. GC!ECD Instrument performance check 

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? 

11/a. Initial calibration 

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? 

Were the RT windows properly established? 

11/b. Initial calibration verification 

Was an initial calibration verification standard analyzed after each initial calibration 
for each instrument? 

Were all percent differences (%0) < 20%? 

IV. Continuing calibration 

Was a continuing calibration analyzed daily? 

Were all percent differences (%0) < 20%? 

Were all the retention times within the acceptance windows? 

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. Surrogate spikes/Internal Standards 

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 reanalysis performed to confirm %R? 

Level IV checklist_8081_8082_rev02.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

If any percent recovery (%R) was less than 1 0 percent, was a reanalysis performed 
to confirm %R? 

Were internal standard area counts within 2: 50% of the average area calculated 

/ during calibration? 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? 17 
Were the MS/MSD percent recoveries (%R) and the relative percent differences 

/ (RPD) within the QC limits? 

IX. Laboratory control samples 

Was an LCS analyzed per extraction batch? / -..-

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within 
/ the QC limits? 

7 

X. Field duplicates 
/ 

Were field duplicate pairs identified in this SDG? / 

Were target compounds detected in the field duplicates? / 
XI. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? 
7 

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%? /v 

XII. Target compound identification 

Were the retention times of reported detects within the RT windows? /1 
XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. /f 

Level IV checklist_8081_8082_rev02.wpd 

NA 
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 
-- - ---

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1016 FF. Hexachlorobenzene PP. Mirex 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ cis-Chlordane 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor -1232 HH. Chlordane (Technical) RR. trans-Chlordane 

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 55. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane UU. 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor w 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor WW. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide XX. 

Notes:--------------------------------------------------------------------~========================================== 
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Loc #: Lf'Kvr¢ T?b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
_Lj 

YN N/A Did the initial calibration verification standards meet the %0 I %R validation criteria of <20.0% /80-120%? 
Det!t_ctor/ %0 

# Date Standard ID _(Column:::> Compound (Limit ~ 20.0) Associated Samples 

cx,f,()!zc sr 'f o 17"-scv .,!.. ~ e>~ 2/.o Art ( v~) 
'- / 

ICV-8081_2.wpd 
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LDC#: 4868013b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC PCB (EPA SW 846 Method 8082A) 
~ Were field duplicate pairs identified in this SDG? 
·~ Were target analytes detected in the field duplicate pairs? 

I I 
Concentration (ug/Kg) 

I Compound 3 4 

Aroclor 1248 26.2 26.3 

Aroclor 1254 33.8 33.8 

Aroclor 1260 55.3 36.8 

I I 
Concentration (ug/Kg) 

I Compound 8 9 

Aroclor 1248 25.0 27.2 

Aroclor 1254 32.8 34.8 

Aroclor 1260 36.7 130 

I I 
Concentration (ug/Kg) 

I Compound 11 12 

Aroclor 1248 37.3 35.4 

Aroclor 1254 53.3 46.1 

Aroclor 1260 99.6 132 

V:\Josephine\FIELD DUPLICATES\4868013b windward duwamish.wpd 
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LDC#: Lftfc.~ r~ VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: ~c HPLC 

Please see qualifications below for all questions answered 11 N11
• Not applicable questions are identified as 11 N/A 11

• 

LeveiiV/D Only 
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 1 O.Oo/o of the recalculated results? 
N)N/A Did the percent difference of detected compounds between two columns./detectors _s40%? 

If no. olease see findinas bell 

# Compound Name Sample ID 
e%0 Between Two Columns/Detectors 

Limit (5 40%) 

I I 
z 

I 
G, 

I 
cf.z- ~ 

7 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA%RPD2col_r1.wpd 
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LDC #: _ 4868013b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _1_ of _1_ 
Reviewer: JVG 

2nd Reviewer: /[/ 

METHOD: GC PCBs (EPA SW 846 Method 8082A) 

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) 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 JCAL 6/10/2020 1260-1 ZB5 (HBP) 

ECD7 1260-1 ZB35 (HBP) 

061 020 pcb ecd7 

Ax = Area of Compound 
Cx = Concentration of compound, 
S= Standard deviation of the RRFs, 

Reported Recalculated Reported 

RRF RRF Average RRF 

(250 std) (250 std) (Initial) 

0.03748 0.03748 0.03633 

0.04683 0.04683 0.04865 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

0.03633 1.944 1.946 

0.04865 13.540 13.537 



LDC # 4868013b VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC PCBs (EPA SW 846 Method 8082A) 

Page: j_of_j_ 
Reviewer:~ 

2nd Reviewer:---L.Jt:::. 

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) 

Calibration 

# Standard ID Date Compound (IS) 

1 20062403ECD7 6/24/2020 1260-1 ZB5 (HBP) 

1260-1 ZB35 (HBP) 

2 20062428ECD7 6/24/2020 1260-1 ZB5 (HBP) 

1260-1 ZB35 (HBP) 

Where: 
ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 

Ax = Area of compound! 

Reported Recalculated 

Cone Cone Cone 

(CCV) (CCV) 

250.0 270.6 270.6 

250.0 205.8 205.8 

250.0 286.1 286.1 

250.0 202.5 202.5 

Cx =Concentration of compound! 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%D %D 

8.2 8.2 

17.7 17.7 

10.6 14.5 

3.6 19.0 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF = Surrogate Found 

Sample ID: :Jr- 1 
SS = Surrogate Spiked 

If 
Surrogate Surrogate Percent Percent Percent 

Surroaate Column Spiked Found Recovery Recovery Difference 1 

I I I I I Re~orted I Recalculated I I 
T etrachloro-m-xylene Crt J 4o. 0 "';0, 4 ~~~ '7( ~. ~ 7,,s;- 0 

Tetrachloro-m-xylene 

Decachlorobiphenyl CT1 J 46.() -o~. ~ ~..y ~&rY l) 

Decachlorobiohenvl 

S I ID ampe 

II 
Surrogate Surrogate Percent Percent Percent 

Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I Re~orted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

Sample ID· 

l Surrogate Surrogate Percent Percent Percent I 
Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I Re~orted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

Sample ID: 

II 
Surrogate Surrogate Percent Percent Percent I 

Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I Re~orted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

Notes: __________________________________________________________________________________ __ 

SURRCALCpest.wpd 



LDC #: ~ 8-0 .[?I~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: ~ 
2nd Reviewer: 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I MS - MSD I * 2/(MS + MSD) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

MS/MSD samples: ___ 1_4-___;/t_r5 ______ _ 

Sample 

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

Matrix Spike I Matrix Spike Duplicate II MS/MSD ., 
I - Concen ation - · --

Compound I ( % ) [ Percent Recovery II Percent Recovery :=JI RPD I 
,_, MS MSD MS MSD I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. 11 

gamma-BHC 

4,4'-DDT 

Aroclor 1260 ~ z,o qq.G, ?C,.J llc, r2<> g~.~ ~1( 84. -v ~4-. .,.., 3./<f '·'21 
I 

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. 

MSDCLC.wpd 



Loc #: Lfo~ KD I~ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Reviewer: ~ 
2nd Reviewer: __ 

Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) 

Where: SSG = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: e>r:-~ tJ (,o '2-- ~ S / 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

I I Spike Spiked Sample LCS I LCSD II LCS/LCSD I 
Add d Concen ration 

Compound ( ~~ ) ( W:Jk: ) Percent Recovery I Percent Recovery II RPD I 
~- LCS / LCSD LCS J U LCSD I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. 1

1 II II 1 

gamma-BHC 

4,4'-DDT 

Aroclor 1260 t 0 1 lo\ q~,( q~l "}7 .. 7 C17· c;- q7,., q7, I o.f"l-7 ~.~G7 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

LCSDCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1 _ 

Reviewer: JVG 1 

2nd reviewer: ~ 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

~ 
~ 

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? 

Example: 

Concentration = (A) (Fv) (Df) l;z.. '"D (~f) (RF) (Vs or Ws) (%S/1 00) Sample I.D. 

A = Area of compound 
/2{,6-1 

Fv =Final Volume of extract Cone.= (~~~S 2 ( ~ 2 
Df = Dilution Factor 

Go71~"1) (0.6~~P~} RF = Average Response Factor of compound in ICal 
Vs = Initial Volume of sample 

(,rs-8',( Ws = Initial Weight of sample = 
%S = Percent Solid 

tUo ln!t. ::: 'kts' ~ + .i't"f. 7 +Cc t:{2 .• I 1""S 1&;. ~ -+ f.C;> .. , 

~ 

= ,,4. ~4-
,p.,·~ ~~ - c~,4. 24) ( <,&m~ 2 

C \7. i1$ '7 (o. 76z,t) 

- 1?2. =; '~5 ~ -

Reported Calculated 

# Sample ID Compound 
Concen~on 
(~ v 

C~nc~trA~n 
Qualification 

1~ \~o )~2- {./ ) 2>, 2. " -

Note: _______________________________________ _ 

RECALC.wpd 



LDC Report# 4868014a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Metals 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0194 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SS356 20F0194-01 Sediment 06/10/20 
LDW20-SS364 20F0194-02 Sediment 06/10/20 
LDW20-SS338 20F0194-03 Sediment 06/10/20 
LDW20-SS338-FD 20F0194-04 Sediment 06/10/20 
LDW20-SS336 20F0194-05 Sediment 06/10/20 
LDW20-SS 1 06 20F0194-06 Sediment 06/10/20 
LDW20-SS121 20F0194-07 Sediment 06/10/20 
LDW20-SS123 20F0194-08 Sediment 06/10/20 
LDW20-SS 123-FD 20F0194-09 Sediment 06/10/20 
LDW20-SS125 20F0194-10 Sediment 06/10/20 
LDW20-SS130 20F0194-11 Sediment 06/10/20 
LDW20-SS 130-FD 20F0194-12 Sediment 06/10/20 
LDW20-SS135 20F0194-13 Sediment 06/10/20 
LDW20-SS 125MS 20F0194-1 OMS Sediment 06/10/20 
LDW20-SS125MSD 20FO 194-1 OMS D Sediment 06/10/20 
LDW20-SS125DUP 20F0194-1 ODUP Sediment 06/10/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for 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 6020A 
Mercury by EPA SW 846 Method 7471 B 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
V:\LOGIN\WIN DWARD\DUWAMISH\4868014A_ WI3.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analyte Concentration Samples 

PB (prep blank) Silver 0.02 mg/Kg LDW20-SS 125 
LDW20-SS 130 
LDW20-SS 130-FD 
LDW20-SS 135 

ICB/CCB Silver 0.02 ug/L All samples in SDG 
20F0194 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater (>5X blank 
contaminants) than the concentrations found in the associated laboratory blanks with 
the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

LDW20-SS 125 Silver 0.27 mg/Kg 0.27U mg/Kg 
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Reported Modified Final 
Sample Analyte Concentration Concentration 

LDW20-SS 130 Silver 0.14 mg/Kg 0.14U mg/Kg 

LDW20-SS 130-FD Silver 0.13 mg/Kg 0.13U mg/Kg 

LDW20-SS 135 Silver 0.09 mg/Kg 0.09U mg/Kg 

LDW20-SS356 Silver 0.17 mg/Kg 0.17U mg/Kg 

LDW20-SS364 Silver 0.2 mg/Kg 0.2U mg/Kg 

LDW20-SS338 Silver 0.24 mg/Kg 0.24U mg/Kg 

LDW20-SS338-FD Silver 0.27 mg/Kg 0.27U mg/Kg 

LDW20-SS336 Silver 0.16 mg/Kg 0.16U mg/Kg 

LDW20-SS 1 06 Silver 0.18 mg/Kg 0.18U mg/Kg 

LDW20-SS121 Silver 0.18 mg/Kg 0.18U mg/Kg 

LDW20-SS 123 Silver 0.17 mg/Kg 0.17U mg/Kg 

LDW20-SS 123-FD Silver 0.14 mg/Kg 0.14U mg/Kg 

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 with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) {Limits) Flag A orP 

LDW20-IT379FDMS/MSD Silver 34.1 (75-125) 43.2 (75-125) J (all detects) A 
(LDW20-SS356 
LDW20-SS364 
LDW20-SS338 
LDW20-SS338-FD 
LDW20-SS336 
LDW20-SS 1 06 
LDW20-SS121 
LDW20-SS 123 
LDW20-SS 123-FD) 
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Spike ID MS {%R) MSD {%R) 
{Associated Samples) Analyte {Limits) {Limits) Flag A orP 

LDW20-IT334MS/MSD Mercury - 127 (75-125) J (all detects) A 
(LDW20-SS356 
LDW20-SS364 
LDW20-SS338 
LDW20-SS338-FD 
LDW20-SS336 
LDW20-SS 1 06 
LDW20-SS121 
LDW20-SS 123 
LDW20-SS 123-FD) 

LDW20-SS 125MS/MSD Mercury 138 (75-125) 143 (75-125) J (all detects) A 
(LDW20-SS 125 
LDW20-SS 130 
LDW20-SS 130-FD 
LDW20-SS 135) 

LDW20-SS 125MS/MSD Silver 62.5 (75-125) 60.7 (75-125) J (all detects) A 
(LDW20-SS 125 
LDW20-SS 130 
LDW20-SS 130-FD 
LDW20-SS 135) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Analyte (Limits) Flag A orP 

LDW20-IT379FDMS/MSD Silver 23 (S20) J (all detects) A 
(LDW20-SS356 
LDW20-SS364 
LDW20-SS338 
LDW20-SS338-FD 
LDW20-SS336 
LDW20-SS 1 06 
LDW20-SS121 
LDW20-SS 123 
LDW20-SS 123-FD) 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 
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Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

Samples LDW20-SS338 and LDW20-SS338-FD, samples LDW20-SS123 and LDW20-
SS 123-FD, and samples LDW20-SS 130 and LDW20-SS 130-FD were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (ma/Kal 

Analyte LDW20-SS338 LDW20-SS338-FD RPD 

Arsenic 17.0 16.5 3 

Cadmium 0.26 0.30 14 

Chromium 27.1 27.6 2 

Copper 54.8 55.2 1 

Lead 17.9 18.6 4 

Mercury 0.143 0.161 12 

Silver 0.24 0.27 12 

Zinc 111 112 1 

Concentration (mg/Kg) 

Analvte LDW20-SS123 LDW20-SS123-FD RPD 

Arsenic 7.34 6.66 10 

Cadmium 0.26 0.20 26 

Chromium 20.1 19.0 6 

Copper 34.4 30.4 12 

Lead 14.3 12.2 16 

Mercury 0.116 0.0777 40 

Silver 0.17 0.14 19 

Zinc 76.8 72.3 6 

Concentration (ma/Kal 

Analyte LDW20-SS130 LDW20-SS 130-FD RPD 

Arsenic 6.16 5.68 8 

Cadmium 0.18 0.20 11 

Chromium 20.2 22.6 11 

Copper 28.2 34.3 20 

Lead 11.8 11.8 0 

Mercury 0.0919 0.0684 29 

Silver 0.14 0.13 7 

Zinc 66.7 67.7 1 
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XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and RPD, data were qualified as estimated in thirteen samples. 

Due to laboratory blank contamination, data were qualified as not detected in thirteen 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Metals - Data Qualification Summary - SDG 20F0194 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW20-SS356 Silver J (all detects) A Matrix spike/Matrix spike 
LDW20-SS364 Mercury J (all detects) duplicate (%R) 
LDW20-SS338 
LDW20-SS338-FD 
LDW20-SS336 
LDW20-SS 1 06 
LDW20-SS121 
LDW20-SS 123 
LDW20-SS 123-FD 
LDW20-SS 125 
LDW20-SS 130 
LDW20-SS 130-FD 
LDW20-SS 135 

LDW20-SS356 Silver J (all detects) A Matrix spike/Matrix spike 
LDW20-SS364 duplicate (RPD) 
LDW20-SS338 
LDW20-SS338-FD 
LDW20-SS336 
LDW20-SS 1 06 
LDW20-SS 121 
LDW20-SS 123 
LDW20-SS 123-FD 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0194 

Modified Final 
Sample Analyte Concentration A orP 

LDW20-SS 125 Silver 0.27U mg/Kg A 

LDW20-SS 130 Silver 0.14U mg/Kg A 

LDW20-SS 130-FD Silver 0.13U mg/Kg A 

LDW20-SS 135 Silver 0.09U mg/Kg A 

LDW20-SS356 Silver 0.17U mg/Kg A 

LDW20-SS364 Silver 0.2U mg/Kg A 

LDW20-SS338 Silver 0.24U mg/Kg A 

LDW20-SS338-FD Silver 0.27U mg/Kg A 

LDW20-SS336 Silver 0.16U mg/Kg A 
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Modified Final 
Sample Analyte Concentration A orP 

LDW20-SS 1 06 Silver 0.18U mg/Kg A 

LDW20-SS121 Silver 0.18U mg/Kg A 

LDW20-SS 123 Silver 0.17U mg/Kg A 

LDW20-SS 123-FD Silver 0.14U mg/Kg A 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F0194 

No Sample Data Qualified in this SDG 
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LDC #: 4868014a 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Date: 7/30/20 
Page:_1_of_2_ 

Reviewer: ATL 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d" k h va1 at1on 1n 1ngs wor s eets. 

I I Validation Area I I Comments 

I. Sample receipt/Technical holding times A/A 

II. ICP/MS Tune A 

Ill. Instrument Calibration A 

IV. ICP Interference Check Sample (ICS) Analysis A 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory_ control samples 

Field Duplicates 

Internal Standard _(ICP-MSl 

Sample Result Verification 

Overall Assessment of Data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SS356 

LDW20-SS364 

LDW20-SS338 

LDW20-SS338-FD 

LDW20-SS336 

LDW20-SS1 06 

LDW20-SS121 

LDW20-SS 123 

LDW20-SS 123-FD 

LDW20-SS 125 

LDW20-SS130 

LDW20-SS 130-FD 

LDW20-SS 135 

LDW20-SS125MS 

V:\An\LDC # 48680\4868014aW.wpd 

sw 

N 

sw (14, 15), From SDG # 20F0191 (LDW20-IT334MS/MSD), SDG # 20F0186 
I (LDW20-IT379FD MS/MSD) 

A 16, From SDG # 20F0191 (LDW20-IT334DUP), SDG # 20F0186 (LDW20-
IT379FD DUP) 

N 

A LCS/SRM 

sw l1_3,4),18,9), (11 '12) 

N 

N 

A 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

1 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

20F0194-01 

20F0194-02 

20F0194-03 

20F0194-04 

20F0194-05 

20F0194-06 

20F0194-07 

20F0194-08 

20F0194-09 

20F0194-10 

20F0194-11 

20F0194-12 

20F0194-13 

20F0194-1 OMS 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

I 



LDC #: 4868014a 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analvtical Resources. Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Client ID Lab ID 

15 LDW20-SS125MSD 20F0194-10MSD 

16 LDW20-SS125DUP 20F0194-1 ODUP 

17 

18 

10 

Matrix 

Date: 7/30/20 
Page: . ..tt-ot_2_ 

Reviewer: ATLli 
2nd Reviewer: ---.:...+--

Date 

Sediment 06/10/20 

Sediment 06/10/20 

Notes: ________________________________________________________________________________ __ 
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LDC #: 4868014a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1 to 13 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

QC 

14,15,16 Cr, Pb,Ag,As,Cd,Cu,Zn, Hg 

Analysis Method 

CVAA 

Page 1 of 1 

Reviewer: ATL 



LDC #: 4868014a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 10 to 13 

Sample Identification 

Maximum 

Analyte 
PB 

ICB/CCB 
Action 

(mg/kg) Level 
(ug/L) 10 11 12 13 

Ag 0.02 0.27 0.14 0.13 0.09 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: all 

Sample Identification 

Maximum 
PB 

ICB/CCB 
Action 

Analyte 
(mg/kg) Level 

(ug/L} 1 2 3 4 5 

Ag 0.02 0.17 0.2 0.24 0.27 0.16 

Sample Identification 

Maximum 
PB 

ICB/CCB 
Action 

Analyte 
(mg/kg) Level 

(ug/L) 10 11 12 13 

Ag 0.02 see above see above see above see above 
--

6 7 8 

0.18 0.18 0.17 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 

Page 1 of 1 

Reviewer: ATL 
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LDC #: 4868014a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Page 1 of 1 

Reviewer: ATL 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R) and relative percent differences (RPDs) were within the 

acceptable limits with the following exceptions: 

MS/MSD ID Matrix Analyte MS%R MSD%R %R Limit RPD RPD Limit Associated Samples Qualification Det/ND 
LDW20-IT379FD s Ag 34.1 43.2 75-125 1 to 9 J/UJ/A Det 

Ag 23 20 1 to 9 J/UJ/A Det 
LDW20-IT334 s Hg 127 75-125 1 to 9 Jdet/A Det 
14& 15 Hg 138 143 75-125 10 to 13 Jdet/A Det 

Ag 62.5 60.7 75-125 10 to 13 J/UJ/A Det 

Comments: 



LDC #: 4868014a 

Method: Metals 

Analyte 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Silver 

Zinc 

Analyte 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Silver 

Zinc 

Analyte 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Silver 

Zinc 

V:\An\LDC # 48680\Metals-1 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/kg) 

3 4 

17.0 16.5 

0.26 0.30 

27.1 27.6 

54.8 55.2 

17.9 18.6 

0.143 0.161 

0.24 0.27 

111 112 

Concentration (mg/kg) 

8 9 

7.34 6.66 

0.26 0.20 

20.1 19.0 

34.4 30.4 

14.3 12.2 

0.116 0.0777 

0.17 0.14 

76.8 72.3 

Concentration (mg/kg) 

11 12 

6.16 5.68 

0.18 0.20 

20.2 22.6 

28.2 34.3 

11.8 11.8 

0.0919 0.0684 

0.14 0.13 

66.7 67.7 

RPD 

3 

14 

2 

1 

4 

12 

12 

1 

RPD 

10 

26 

6 

12 

16 

40 

19 

6 

RPD 

8 

11 

11 

20 

0 

29 

7 

1 

Page 1 of 1 

Reviewer: ATL 

Qualifiers (Parents Only) 

Qualifiers (Parents Only) 

Qualifiers (Parents Only) 



LDC Report# 4868016 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 10, 2020 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group {SDG): 20F0194 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SS356 20F0194-01 Sediment 06/10/20 
LDW20-SS364 20F0194-02 Sediment 06/10/20 
LDW20-SS338 20F0194-03 Sediment 06/10/20 
LDW20-SS338-FD 20F0194-04 Sediment 06/10/20 
LDW20-SS336 20F0194-05 Sediment 06/10/20 
LDW20-SS106 20F0194-06 Sediment 06/10/20 
LDW20-SS121 20F0194-07 Sediment 06/10/20 
LDW20-SS123 20F0194-08 Sediment 06/10/20 
LDW20-SS 123-FD 20F0194-09 Sediment 06/10/20 
LDW20-SS125 20F0194-10 Sediment 06/10/20 
LDW20-SS130 20F0194-11 Sediment 06/10/20 
LDW20-SS 130-FD 20F0194-12 Sediment 06/10/20 
LDW20-SS135 20F0194-13 Sediment 06/10/20 
LDW20-SS356DUP 20F0194-01 DUP Sediment 06/10/20 

1 
V:\LOGIN\WINDWARD\DUWAMISH\4868016_WI4.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: 

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. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
V:\LOGIN\WINDWARD\DUWAMISH\4868016_WI4.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 (0/oR) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

IX. Field Duplicates 

Samples LDW20-SS338 and LDW20-SS338-FD, samples LDW20-SS123 and LDW20-
SS123-FD, and samples LDW20-SS130 and LDW20-SS130-FD were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 
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Concentration (%) 

Analyte LDW20-SS338 LDW20-SS338-FD RPD 

Total solids 39.01 38.79 1 

Total organic carbon 3.12 3.30 6 

Concentration (%) 

Analyte LDW20-SS123 LDW20-SS123-FD RPD 

Total solids 62.87 61.53 2 

Total organic carbon 1.03 1.14 10 

Concentration (%) 

Analyte LDW20-SS130 LDW20-SS130-FD RPD 

Total solids 66.58 66.31 0 

Total organic carbon 0.89 0.87 2 

X. Sample Result Verification 

All sample result verifications were acceptable. 

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. 

4 
V:\LOGIN\WINDWARD\DUWAMISH\4868016_WI4.DOC 



Duwamish AOC4 
Wet Chemistry - Data Qualification Summary- SDG 20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 20F0194 

No Sample Data Qualified in this SDG 

5 
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LDC #: 4868016 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM 2540G) 

Date: 7/30/20 
Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
I'd . f d' k h vat at ton tn tngs wor s eets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

11:\ 

I Validation Area 

Sample receipt/Technical holding_ times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SS356 

LDW20-SS364 

LDW20-SS338 

LDW20-SS338-FD 

LDW20-SS336 

LDW20-SS1 06 

LDW20-SS121 

LDW20-SS 123 

LDW20-SS123-FD 

LDW20-SS125 

LDW20-SS 130 

LDW20-SS130-FD 

LDW20-SS 135 

LDW20-SS356DUP 

I I Comments 

AlA 

A 

A 

A 

N 

A From SDG # 20F0191 (LDW20-IT228MS) 

A 14, From SDG # 20F0191 (LDW20-IT228DUP) 

A LCS/SRM 

sw I (3.4). (8,9), (11, 12) 

A 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0194-01 

20F0194-02 

20F0194-03 

20F0194-04 

20F0194-05 

20F0194-06 

20F0194-07 

20F0194-08 

20F0194-09 

20F0194-10 

20F0194-11 

20F0194-12 

20F0194-13 

20F0194-01 DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

I 

Notes: ______________________________________________________________________________________ _ 
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LDC #: 4868016 VALIDATION FINDINGS CHECKLIST 

METHOD: lnorganics 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times met? X 

II. Calibration 

Were all instruments calibrated at the 

required 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 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 

IV. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates 

Were MS/MSD recoveries within 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 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 

Comments 

Page 1 of 2 

Reviewer: ATL 



LDC #: 4868016 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: ATL 



LDC #: 4868016 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1 to 13 TS, TOC 

QC 

14 TS 

Page 1 of 1 

Reviewer: ATL 



LDC #: 4868016 

METHOD: lnorganics 

Analyte 
3 

Total Solids 39.01 

Total Organic Carbons 3.12 

Analyte 
8 

Total Solids 62.87 

Total Organic Carbons 1.03 

Analyte 
11 

Total Solids 66.58 

Total Organic Carbons 0.89 

V:\An\LDC # 48680\WC-1 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (%) 

4 

38.79 

3.30 

Concentration (%) 

9 

61.53 

1.14 

Concentration (%) 

12 

66.31 

0.87 

RPD 

1 

6 

RPD 

2 

10 

RPD 

0 

2 

Page 1 of 1 
Reviewer: ATL 

Qualifiers (Parents Only) 

Qualifiers (Parents Only) 

Qualifiers (Parents Only) 



LDC#: 4~CKO!y VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: I norganics, Method 11) C ({l?fl qoc; 0-A) 
The correlation coefficient (r) for the calibration of 1J tfr was recalculated. Calibration date:_"-/J_./ft-'--''------

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

CCV;r 
Calibration verification 

CCV_!? 

Calibration verification 

ccVo 

Where, 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 

qo qo o,..~ .. l ............... 

Analyte Standard 10 Found (units) True (units) ror%R 

Blank 

Standard 1 

Standard 2 

N!*· Standard 3 N!A 
Standard 4 

Standard 5 

Standard 6 

Standard 7 

-rDG Lf~./RZ- 4LJ.~ifk, t Dl 

roG lfLf. 4 27 LJ4 .q4 c 101 

fOG ~s;. ~~ 44·4~f /0~ 

.... 

ror%R 

tJIA 

; 0 f 
'· 

I o I 

(02-

Page:_l _ot_f 
Reviewer:_dlfl.L_ 

2nd Reviewer:~ 

Acceptable 
(YIN) 

NIA 

y 
y 

'I 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. · 

CALCLC.6 
I 
I 



LDC #: 4868016 

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= 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) I (S+D) 

S =Original sample concentration 

D = Duplicate sample concentration 

Sample ID Type of Analysis 

LCS LCS 

LDW20-IT228MS MS 

14 Duplicate 

Element 

TOC 

TOC 

TS 

Reca leu lated 

Found/S True/D %R/RPD 

44.48 44.4 100.1801802 

1.162 1.32 88.03030303 

44.6896 44.571 0.265738747 

Reported 

%R/RPD Acceptable (Y/N) 

100 y 

87.9 y 

0.266 y 

Page 1 of 1 

Reviewer: ATL 



LDC #: 4868016 

METHOD: lnorganics 

VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

Analytes were recalculated and verified using the following equation: 

Page 1 of 1 

Reviewer: ATL 

Concentration= (Result from raw data x Final volume x Dilution factor) I (Percent solids (if applicable) x Initial weight or volume) 

Initial Weight/ Final Volume Percent Reported Recalculated Acceptable 

Sample ID Analyte Raw Data(%) Dilution Volume (g) (g) solids(%) Result(%) Result(%) (Y/N) 

1 TS 1 5.2855 2.3558 44.57 44.57099612 y 

2 TOC 1.292 1 0.1926 0.1926 36.54 3.54 3.535851122 y 

3 TS 1 5.3274 2.0781 39.01 39.00777115 y 

4 TOC 1.28 1 0.2071 0.2071 38.79 3.3 3.299819541 y 

5 TS 1 5.3714 2.3906 44.51 44.5060878 y 

6 TOC 0.922 1 0.3038 0.3038 44.46 2.07 2.073774179 y 

7 TS 1 6.1452 3.4749 56.55 56.54657293 y 

8 TOC 0.646 1 0.2484 0.2484 62.87 1.03 1.027517099 y 

9 TS 1 6.3469 3.9052 61.53 61.5292505 y 

10 TOC 1.258 1 0.3344 0.3344 48.8 2.58 2.577868852 y 

11 TS 1 6.2133 4.1368 66.58 66.57975633 y 

12 TOC 0.577 1 0.191 0.191 66.31 0.87 0.870155331 y 

13 TS 1 6.2156 4.5569 73.31 73.31391981 y 
-- -



LDC Report# 48680121 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: August 1 0, 2020 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 4 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0194 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-SS356 20F0194-01 Sediment 06/10/20 
LDW20-SS336 20F0194-05 Sediment 06/10/20 
LDW20-SS 130 20F0194-11 Sediment 06/10/20 
LDW20-SS 130-FD 20F0194-12 Sediment 06/10/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
US EPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 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 compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.6°C, 15.6°C, and 20.1 oc upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%>. 

The static resolving power was at least 10,000 (1 0% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0o/o for 
unlabeled compounds 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 1 0 for each unlabeled compound and 
labeled compound. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds 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 unlabeled compounds 
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 1 0 for each unlabeled compound and 
labeled compound. 

3 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0780-BLK1 06/29/20 1 ,2,3,4,6,7,8-HpCDF 0.0726 ng/Kg All samples in SDG 
1 ,2,3,4,6,7,8-HpCDD 0.220 ng/Kg 20F0194 
OCDF 0.477 ng/Kg 
OCDD 1.66 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. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 

IX. Field Duplicates 

Samples LDW20-SS 130 and LDW20-SS 130-FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration _{ng/Kg) 

Compound LDW20-SS130 LDW20-SS 130-FD RPD 

2,3,7,8-TCDF 0.397 0.418 5 

2,3,7,8-TCDD 0343 0.254 30 

1 ,2,3,7,8-PeCDF 0.278 0.995U Not calculable 

4 
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Concentration (ng/Kg) 

Compound LDW20-SS130 LDW20-SS 130-FD RPD 

2,3,4,7,8-PeCDF 0.483 0.541 11 

1 ,2,3,7,8-PeCDD 0.508 0.639 23 

1 ,2,3,4,7,8-HxCDF 1.94 1.77 9 

1 ,2,3,6,7,8-HxCDF 0.657 0.750 13 

2,3,4,6, 7 ,8-HxCDF 0.851 0.867 2 

1 ,2,3,7,8,9-HxCDF 0.393 0.385 2 

1 ,2,3,4,7,8-HxCDD 0.419 0.602 36 

1 ,2,3,6,7,8-HxCDD 2.12 2.15 1 

1 ,2,3,7,8,9-HxCDD 1.20 1.42 17 

1 ,2,3,4,6, 7 ,8-HpCDF 14.2 12.6 12 

1 ,2,3,4,7,8,9-HpCDF 1.28 1.17 9 

1 ,2,3,4,6,7,8-HpCDD 67.2 61.1 10 

OCDF 41.4 34.5 18 

OCDD 542 522 4 

Total TCDF 3.42 5.08 39 

Total TCDD 0.271 1.05 118 

Total PeCDF 5.42 5.39 1 

Total PeCDD 0.526 1.25 82 

Total HxCDF 19.4 18.7 4 

Total HxCDD 14.0 13.3 5 

Total HpCDF 55.1 42.6 26 

Total HpCDD 157 141 11 

5 
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X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I SamE!Ie I ComE!ound I Flag I A or P I 
All samples in SDG 20F0194 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

XII. Target Compound Identifications 

All target compound 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 compounds reported as EMPC, data were qualified as estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

6 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 20F0194 

I Sam~le I Com~ound I Flag I A orP I Reason I 
LDW20-SS356 All compounds reported as estimated J (all detects) A Compound quantitation 
LDW20-SS336 maximum possible concentration (EMPC). (EMPC) 
LDW20-SS 130 
LDW20-SS 130-FD 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0194 

No Sample Data Qualified in this SDG 

7 
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LDC #: 48680121 

SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: 08/07/20 

Page:j_of_1_ 
Reviewer:~ 

2nd Reviewer:----'dJ=-

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 

l1n 
Notes· 

I llalidatioo Area I I Comments 

Sample receipt/Technical holding times SW/A Cooler temp = 13.6, 15.6, 20.1 deg C (Insufficient time to cool) 

HRGC/HRMS Instrument performance check A 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laborato_ry control samples 

Field du_Q(icates 

Labeled Compounds 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SS356 

LDW20-SS336 

LDW20-SS 130 

LDW20-SS 130-FD 

AlA ICAL :;; 20/35% 

A CCV :;; QC Limits 

sw 

N 

N 

A 

sw 

A 

A 

A 

A 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

OPR, SRM 

D = 3/4 

EMPC = Jdets/A 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

20F0194-01 

20F0194-05 

20F0194-11 

20F0194-12 

ICV :;; QC Limits 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

BIF0780-BLK1 

C:\Users~go\Desktop\48680 dioxins\48680121\ 1 48680121 W. wpd 1 
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LDC #: 48680121 VALIDATION FINDINGS CHECKLIST 

Method: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ..; 

Cooler temQerature criteria was met. ..; 

II. GC/MS Instrument performance 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? ..; 

lila. Initial calibration 

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 lon Abundance Ratio criteria? ..; 

Was the signal to noise ratio for each target compound and labeled compound ~ ..; 
10? 

lllb. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration ..; 
for each instrument? 

Were all concentrations for the unlabeled compounds and for labeled compounds ..; 
within QC limits? 

IV. Continuin_g calibration 

Was a continuing calibration performed at the beginning of each 12 hour period? ..; 

Were all concentrations for the unlabeled compounds and for labeled compounds ..; 
within QC limits (Method 16138, Table 6)? 

Did all continuing calibration standards meet the I on 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 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 
I (RPD) within the QC limits? 

1 b checklist.wpd 

NA 

..; 

..; 

Page:_1_of_£_ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC #: 48680121 VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Laboratory control samples 

Was an LCS analyzed per extraction batch? .j 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within .j 

the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? .j 

Were target compounds detected in the field duplicates? .j 

X. Labeled Compounds 

Were labeled compounds within QC limits (Method 16138, Table 7)? .j 

Was the minimum S/N ratio of all labeled compound peaks > 1 0? .j 

XLCompoundquanti~tion 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? .j 

Were the correct labeled compound, quantitation ion and relative response factor .j 

(RRF) used to quantitate the compound? 

Were compound quantitation and RLs adjusted to reflect all sample dilutions and .j 

dry weight factors applicable to level IV validation? 

XII. Target compound identification 

For 2,3, 7,8 substituted congeners with associated labeled standards, were the .j 

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 .j 

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 .j 

_g_uantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? .j 

Was the I on Abundance Ratio for the two quantitation ions within criteria? .j 

Was the signal to noise ratio for each target compound <-:2.5 and <-: 10 for the labeled .j 

compound? 

Does the maximum intensity of each specified characteristic ion coincide within.:!:. 2 .j 

seconds (includes labeled standards)? 

For PCDF identification, was any signal (SIN ~ 2.5, at.:!:. seconds RT) detected in .j 

the corresponding_ PCDPE channel? 

Was an acceptable lock mass recorded and monitored? .j 

XIII. System performance 

System performance was found to be acceptable. .j 

XIV. Overall assessment of data 

Overall assessment of data was found to be acceQ_table. .j 

1 b checklist. wpd 

NA 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

-------- ----- -- - --- - - - - --- --- - ·- ·- ------ ------------

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G. OCDD L. 1 ,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6, 7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes:--------------------------------------------------------------------------------------------------------------

1a compound list.wpd 



LDC #: 48680121 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" . 
.Y_ Were all samples associated with a method blank? 
.Y_ Was a method blank performed for each matrix and whenever a sample extraction was performed? 
.Y_ Was the method blank contaminated? 

Blank extraction date: 06/29/20 Blank analysis date: 07/02/20 Associated samples: All (>5X) 
Cone. units: ngfKg_ 

Page _1_of_1_ 

Reviewer: J_yG 
2nd Reviewer:--.::(==::!:'==--

l~mpound ll- B~n;ID . r 'I Semele Identification -~ 
I BIF0780-BLK1 I (Sx) I I I I I I I I 

I 0 II 0.0726* I 0.36 I 
F 0.220* 1.10 

Q 0.477* 2.39 

G 1.66 8.30 

*EMPC 

2 48680121 mb.wpd 



LDC#: 48680121 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: HRGC/HRMS PCDD/PCDF (EPA Method 16138) 
Y N NA Were field duplicate pairs identified in this SDG? 
Y N NA Were target analytes detected in the field duplicate pairs? 

Concentration (ng/Kg) 

Compound 3 4 

H 0.397 0.418 

A 0.343 0.254 

I 0.278 0.995U 

J 0.483 0.541 

8 0.508 0.639 

K 1.94 1.77 

L 0.657 0.750 

M 0.851 0.867 

N 0.393 0.385 

c 0.419 0.602 

D 2.12 2.15 

E 1.20 1.42 

0 14.2 12.6 

p 1.28 1.17 

F 67.2 61.1 

Q 41.4 34.5 

G 542 522 

v 3.42 5.08 

R 0.271 1.05 

w 5.42 5.39 

s 0.526 1.25 

X 19.4 18.7 

T 14.0 13.3 

y 55.1 42.6 

u 157 141 

C:\Users~go\Desktop\48680 dioxins\48680121\3 48680121 fd.wpd 
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LDC #: 48680121 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page: _1_ of _1_ 
Reviewer: JVG 

2nd Reviewer: dL 

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 = (AJ(Cis)/(Ais)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 7/1/2020 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

Autospec01 2,3,7,8-TCDD (13C-2,3, 7,8-TCDD) 

1 ,2,3,6, 7,8-HxCDF (13C-1,2,3,6,7,8-HxCDF) 

1 ,2,3,4,6, 7,8-HpCDD (13C-1 ,2,4,6, 7,8,-HpCDD) 

OCDD (13C-OCDD) 

070120 dioxins autospec01 

Ax = Area of Compound 

Cx =Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

0.8118 0.8117 

1.2126 1.2125 

0.9856 0.9856 

1.1931 1.1930 

1.0731 1.0732 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

- -- --------

Reported Recalculated Reported Recalculated 

Average RRF Average RRF %RSD %RSD 

(Initial) (Initial) 

0.8223 0.8223 6.7 6.7 

1.2310 1.2310 11.4 11.4 

0.9154 0.9154 11.0 11.0 

1.1246 1.1246 12.3 12.3 

1.2095 1.2095 12.4 12.4 



LDC #: 48680121 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page: _1_ of _1_ 
Reviewer:~ 

2nd Reviewer: --Uk::: 

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 = (AJ(Cis)/(Ais)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 I CAL 7/1/2020 2,3, 7,8-TCDF (13C-2,3,7,8-TCDF) 

Autospec01 2,3,7,8-TCDD (13C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDF (13C-1,2,3,6,7,8-HxCDF) 

1,2,3,4.6, 7,8-HpCDD (13C-1,2,4,6, 7,8,-HpCDD) 

OCDD (13C-OCDD) 

070120 dioxins autospec01 

Ax = Area of Compound 

Cx =Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

0.8118 0.8117 

1.2126 1.2125 

0.9856 0.9856 

1.1931 1.1930 

1.0731 1.0732 

Reported 

Average RRF 

(Initial) 

0.8223 

1.2310 

0.9154 

1.1246 

1.2095 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Reca leu Ia ted Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

0.8223 6.7 6.7 

1.2310 11.4 11.4 

0.9154 11.0 11.0 

1.1246 12.3 12.3 

1.2095 12.4 12.4 



LDC # 48680121 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_1_Qf_j_ 
Reviewer~ ____ 

2nd Reviewer: ~ 

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) 

--- ~- -~- - - - --- - --

" 
Calibration 

# Standard ID Date Compound (Ref IS) 

1 20070202 7/2/2020 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

Autospec01 2,3,7,8-TCDD (13C-2,3, 7,8-TCDD) 

1 ,2,3,6,7,8-HxCDF (13C-1 ,2,3,6, 7 ,8-HxCDF) 

1 ,2,3,4,6, 7,8-HpCDD (13C-1 ,2,4,6,7,8,-HpCDD) 

OCDD (13C-OCDD) 

Where: 

ave. RRF = initial calibration average RRF 

RRF = continuing calibration RRF 
Ax= Area of compound, 

- - ---------

Reported Recalculated 

Average RRF RRF RRF 

(Initial) (CCV) (CCV) 

0.8223 0.8060 0.8060 

1.2310 1.2380 1.2380 

0.9154 0.9359 0.9359 

1.1246 1.1394 1.1394 

1.2095 1.1641 1.1641 

Cx = Concentration of compound, 
Ais =Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%D %D 

2.0 2.0 

0.6 0.6 

2.2 2.2 

1.3 1.3 

3.8 3.8 



LDC #: 48680121 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 
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Reviewer:~ 
2nd Reviewer:Jdb.--

METHOD: GC/MS Dioxins/Dibenzofurans (EPA Method 16138) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) 

LCS ID: BIF0780-BS1 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

I I Spike - Spi;ed Sa~ple- -~ LCS I[ - LCSD - ~CS/LCSD I 
Added Concentration 

Compound (ng/Kg) (ng/Kg) I Percent Recovery II Percent Recovery RPD I 
I• ·~- . LCS LCSD II LCS I LCSD ~ Reported I Recalc. II Reported I Recalc. Reported I Recalc. I 

2,3,7,8-TCDD II 20 I II 19.97 I II 99.9 I 99.9 

1 ,2,3,7,8-PeCDD II 100 I II 101.79 I II 102 I 102 

1 ,2,3,4,7,8-HxCDD II 100 I II 99.30 I II 99.3 I 99.3 

1 ,2,3,4,7,8,9-HpCDF 

II 
100 

I II 
105.44 

I 1~5 
I 105 

OCDF 200 182.39 91.2 I 91.2 

41cs.wpd 



LDC #: 48680121 VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (Method 16138) 

y Were all reported results recalculated and verified for all level IV samples? 

Page:_1_of_1_ 

Reviewer: JVG 
2nd reviewer: ~ 

y Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = .{&}{I.}(DF} Example: 
<A.)(RRF)(V0 )(%S) 

Ax = Area of the characteristic ion (EICP) for the Sample 1.0. 1 OCDD 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

I. = Amount of internal standard added in nanograms (ng) Cone.= (9.932e5+1.120e6}(200}(20uL} 
(4.626e5+4. 97 4e5)( 1.2095)(22.38g)(0.4483) 

vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

RRF = Relative Response Factor (average) from the initial = 725.6 
calibration 

Of = Dilution Factor. = 726 ng/Kg 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Compound (ng/Kg) (ng/Kg) (Y/N) 

1 OCDD 726 726 -

5 recalc.wpd 
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