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Windward Environmental, LLC April 30, 2010
200 West Mercer Street, Suite 401
Seattle, WA 98119

ATTN: Ms. Marina Mitchell

SUBJECT: Lower Duwamish Waterway Group, Data Validation
Dear Ms. Mitchell,
Enclosed are the revised validation reports for the fractions listed below. These

SDGs were received on January 15, 2010. Attachment 1 is a summary of the
samples that were reviewed for each analysis.

LDC Project # 22400:

SDG # Fraction
QB98/QC15, QC19  Semivolatiles, Polychlorinated Biphenyls, Metals, Wet
QB99 Chemistry

The data validation was performed under EPA Level Il & IV guidelines. The
analyses were validated using the following documents, as applicable to each

method:

o Final Surface Sediment Sampling for Chemical Analyses and Toxicity
Testing of the Lower Duwamish Waterway Quality Assurance Project
Plan, January 2005

° Final Surface Sediment Sampling for Chemical Analyses and Toxicity
Testing of the Lower Duwamish Waterway Quality Assurance Project
Plan, January 2005, Dioxin/Furan Addendum, December 2009

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

° USEPA, Contract Laboratory Program National Functional Guidelines

for Inorganic Data Review, October 2004

° EPA SW 846, Third Edition, Test Methods for Evaluating Solid
Waste, update 1, July 1992; update lIA, August 1993; update II,
September 1994; update |IB, January 1995; update Ill, December
1996; update IlIA, April 1998; 1lIB, November 2004; Update |V,
February 2007
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Please feel free to contact us if you have any questions.

Sincerely,

Stella S. Cuenco
Data Validation Operations Manager/Senior Chemist
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Attachment 1

.
DATE | DATE | svoa | pcBs | (2008 | TOC Sonds | Sime
LDC SDG# REC'D | DUE |(8270D) | (8082) | /7000) |(Plumb)| (160.3) | (PSEP)
Matrix:  Water/Sediment - lwlsf{wl|s|wls|w|s]w]s|w]s|w s|wls|wls
A ases/acts  |owsmofoziosiol - | - [ - [ - [ - |- 24
B Qc19 0115110020510l 1 [ o ] 1 o1 ]0
c QB9 o1r15m0lo2i0sr10f - | - | - [ - [ -]-1o]12]0]12]0 |12
rotal TISC 1ol 1100 a]ola2]o]a oo 0 [12d

Shaded cells indicate Level IV validation (all other cells are Level Il validation). These sample counts do not include MS/MSD, and DUPs
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Lower Duwamish Waterway Group
Data Validation Reports
LDC #22400

Semivolatiles




LDC Report# 22400B2

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway Group
Collection Date: December 17, 2009

LDC Report Date: April 29, 2010

Matrix: Water

Parameters: Semivolatiles

Validation Level: EPA Level lll

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): QC19

Sample Identification

LDW-SS527-RB
LDW-S§S8527-RBRE
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Introduction

This data review covers 2 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA SW 846 Method 8270D for
Semivolatiles.

This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Superfund Organic Methods Data Review (June 2008)
as there are no current guidelines for the method stated above.

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.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
gualification was not required.

VALOGIN\Windward\Duwamish\22400B2.RV1 2



l. Technical Holding Times

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

Required Holding Time

Total Days From (in Days) From Sample
Sample Collection Collection Until
Sample Compound Until Extraction Extraction Flag AorP
LDW-S8527-RBRE All TCL compounds 1 7 J (all detects) A

UJ (all non-detects)

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

lll. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each
individual compound and less than or equal to 30.0% for calibration check compounds
(CCCs).

in the case where %RSD was greater than 15.0%, the laboratory used a calibration curve
to evaluate the compound. All coefficients of determination (r°) were greater than or equal
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all
compounds were within the validation criteria.

Average relative response factors (RRF) for all semivolatile target compounds and
system performance check compounds (SPCCs) were greater than or equal to 0.05 as
required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing

calibration RRF were within the method criteria of less than or equal to 20.0% for
calibration check compounds (CCCs).

VALOGIN\Windward\Duwamish\22400B2.RV1 3



For the purposes of technical evaluation, all compounds were evaluated against the
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds
were within the validation criteria with the following exceptions:

Date Compound %D Associated Samples Flag AorP
12/24/09 2,4-Dinitrophenol 33.3 LDW-88527-RB J (all detects) A
4-Nitrophenol 29.8 MB-122309 UJ (ail non-detects)
N-Nitrosodiphenylamine 33.6
4-Bromophenyi-phenyl ether 32.8
12/29/09 Dibenz(a,h)anthracene 25.8 LDW-8S527-RBRE J (all detects) A
MB-122809 UJ (all non-detects)

All of the continuing calibration RRF values were greater than or equal to 0.05 .
V. Blanks

Method blanks were reviewed for each matrix as applicable. No semivolatile
contaminants were found in the method blanks.

VI. Surrogate Spikes

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

VIL. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (L.CS)

Laboratory control samples were reviewed for each matrix as applicable. Percent

recoveries (%R) and relative percent differences (RPD) were within QC limits with the
following exceptions:

LCS ID
(Associated LCS LCSD RPD
Samples) Compound %R (Limits) %R (Limits) (Limits) Flag AorP

LCS/D-122309 Aniline - 0 (28-126) 200 (<40) J (all detects) P
(LDW-SS527-RB R (all non-detects)

MB-122309)

LCS/D-122309 N-Nitrosodimethylamine - - 47.9 (<40) J (all detects) P
(LDW-SS527-RB UJ (all non-detects)
MB-122309)
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IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.
XI. Target Compound ldentifications

Raw data were not reviewed for this SDG.

Xll. Compound Quantitation and CRQLs

Raw data were not reviewed for this SDG.

XIll. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

The overall assessment of data was acceptable. In the case where more than one result

was reported for an individual sample, the least technically acceptable results were
rejected as follows:

Sample Compound Flag AorP
LDW-8S8527-RB Benzyl alcohol R A
4-Chloroaniline R
3-Nitroaniline R
Aniline R
N-Nitrosodimethylamine R

A
h

LDW-88527-RBRE All TCL compounds except
Benzyl alcohol
4-Chloroaniline
3-Nitroaniline

Aniline
N-Nitrosodimethylamine

Data flags are summarized at the end of this report if data has been qualified.
XVI. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\Windward\Duwamish\22400B2.RV1 5



XVII. Field Blanks

Sample LDW-SS527-RB was identified as a rinsate blank. No semivolatile contaminants
were found in this blank with the following exceptions:

Rinsate ID Compound Concentration (ug/L)
LDW-$S8527-RB Benzyl alcohol 8.0
4-Chloroaniline 60
3-Nitroaniline 16
Aniline 55
N-Nitrosodimethylamine 6.4

VALOGIN\Windward\Duwamish\2240082.RV1 6



Lower Duwamish Waterway Group
Semivolatiles - Data Qualification Summary - SDG QC19

SDG Sample Compound Flag AorP Reason
QC19 LDW-SS8527-RBRE All TCL compounds J (all detects) A Technical holding times
UJ (all non-detects)
QC19 LDW-SS527-RB 2,4-Dinitrophenol J (all detects) A Continuing calibration (%D)
4-Nitropheno! UJ (all non-detects)
N-Nitrosodiphenylamine
4-Bromophenyl-phenyl ether
QC19 LDW-SS527-RBRE Dibenz(a,h)anthracene J (all detects) A Continuing calibration (%D)
UJ (all non-detects)
QC19 LDW-85527-RB Aniline J (all detects) P Laboratory control samples
R (all non-detects) (%R)(RPD)
QC19 LDW-SS527-RB N-Nitrosodimethytamine J (all detects) P Laboratory control samples
UJ (all non-detects) (RPD)
QC19 LDW-SS527-RB Benzyl alcohol R A Overall assessment of data
4-Chloroaniline R
3-Nitroaniline R
Aniline R
N-Nitrosodimethylamine R
QC19 LDW-S8S527-RBRE All TCL compounds except R A Overall assessment of data
Benzyl alcohol
4-Chloroaniline
3-Nitroaniline
Aniline
N-Nitrosodimethylamine

Lower Duwamish Waterway Group
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG QC19

No Sample Data Qualified in this SDG

VALOGIN\Windward\Duwamish\22400B2.RV1




LDC #__ 22400B2 VALIDATION COMPLETENESS WORKSHEET Date;_ ? / / // 0

SDG #__QC19 Level¥ Ty Page: /of /
Laboratory:_Analytical Resources, Inc. Reviewer:
2nd Reviewer: )

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

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

Validation Area Comments
. Technical holding times 5W Sampling dates: \2 I 1 ! 04
1. GC/MS Instrument performance check A '
. | itial calibration A % %DI_ I
IV._| Continuing calibration/ICV S ey 2 oK
V. | Blanks A
VI. | Surrogate spikes SW
VII. | Matrix spike/Matrix spike duplicates N c\i %x 0L ‘: -l ;“”‘
VIII. | Laboratory control samples Sw ved \\9 ! 0
IX. | Regional Quality Assurance and Quality Control N
X. | Internal standards A
XlI. | Target compound identification N
Xil. | Compound quantitation/CRQLs M
Xill. { Tentatively identified compounds (TICs) m N
XiV. | System performance N
XV. | Overall assessment of data asw
XVI. | Field duplicates O
XVII. | Field blanks Sw Re = |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ) Q.CA/
1T | Low-sss27-rB 117 | ey = \22%09 21 31
2 |4 RE 12 | W@ - 122809 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

22400B2aW.wpd



METHOD: GC/MS BNA (EPA §

A. Phenol**

6 Method £270)

roethoxy)methane

€E. 2,0:Dlnltrotoluens - |

VALIVAIIUN FINVINUS YWURROMNEER ]

. onelorophono' ]

(ll. Benzo(a)pyrene*t

B. Bis (2-chloroethyl) ethet

2,4-Dlshlorophenol**

FE. 3<Nitroaniline

UU. Phenanthrene

JJJ. Indeno(1,2,3-cd)pyrene

C. 2-Chlerapheno!

R ‘Ii}é}A-i‘f‘rle\hIoféﬁn:ono

QG. Acenaphthene**

W, Anthracene

KKK, Dibenz(a,h)anthracens

D. 14.3-D|ehlorobonzom

i

thalene

HH. 2,4-Dinttrophenol*

WW. Carbazole

LLL. Benzo(g,h,[)perylens

£. 1,4-Dichiorebenzenet*

T, 4-Chlereantiine

1l. 4-Nitrophenol*

XX, Din-butylphthalate

MMM, Bla(2-Chloroisopropyl)ather

R. 1,2-Dichlorobenzense

{exachlorobutadiene**

JJ. Dibenzofuran

YY. Fluoranthene**

NNN. Anlline

Q. 2-Methyiphenel

| V. 4-Chisro-asmethyiphenat**

KK. 2,4-Dinltrotoiuene

22. Pyrene

000, N-Nitrosodimethylamine

H. 2,2%-Oxybis(1-chioropropane)

Methyinaphthalene

LL. Diethylphthalate

AAA, Butyibenzyiphthalate

PPP. Benzole Acld

1. 4-Methylipheno!

X. Hexachlorocyelopentadiene®

MM. 4.Chloraphenyl-pheny! ether

BAB. 3,3%Dichlorobenzidine

QQQ. Benzyl alecho!l

Ji N-Nitrose-dl-n-propytamine*

,8-Triohlerophenot**

NN. Fluorene

CCC. Benzo(a)anthracene

RAR. Pyridine

COMPNDL.2S

-
-

K. Hexachloroethane ‘ 2. ;'#kg-fﬂdhlonéhonei 00. 4-Nitroanline DDD. Chrysene 888, Benzidine
L. Nitrobenzene AA z-c'h"loremphthalcno PP. 4,6-Dinitro-2-methylphenel EEE. Bis(2-ethylhexyl)phthalate TTT.

M. (sophorone ‘ BB. 2-Nitroaniline QQ. N-Nitrosodiphenylamine (1)** FFF. Dkn-octyiphthalate** uuu,

N. 2-Nitrophenot** cd.iblm‘ko‘myflphmtlnh RR. 4-Bromophenyl-phenylether GGG, Benzo(b)fluoranthene W,

0. 2,4-Dimethylphenot .‘ DD. _A;thphmy!ono 88, Hexachlorobenzene HHH, Benzo(K)fluoranthene WWW.
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spG #: 80 Technical Holding Times Reviewer:

2nd Reviewer:__bzy_
Al circled dates have exceeded the technical holding times.
Y )N_N/A Were all cooler temperatures within validation criteria?
METHOD : GC/MS BNA (EPA SW 846 Method 8270)

Total #
Sample ID Matrix Preserved Sampling Date ﬂ Extraction datb Analysis date .| of Days Qualifier

—

2 ol {17/ 9 1 [28]09 1[>qjos | |l \\,'/\M /A

TECHNICAL HOLDING TIME CRITERIA

Water: Extracted within 7 days, analyzed within 40 days.
Soil: Extracted within 14 days, analyzed within 40 days.
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LDC #: "/’[W%Df VALIVAITIUN FINVINGO YWWURKRNORELEL ] ragei_[ O1_/

SDG #:___See cover Continuing Calibration Reviewer: Ft
METHOD: GC/MS BNA (EPA SW 846 Method 8270) 2nd Reviewer:__4-
ease see qualifications below for all questions answered "N". Not applicabie questions are identified as "N/A".

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

Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?

Were all %D and RRFs within the validation criteria of <25 %D and >0.05 RRF ?

Finding %D Finding RRF
# Date Standard ID Compound (Limit: <25.0%}) ({Limit: >0.05) Associated Samples Qualifications
12]24|0 cey AW 33.% we - 112304, | Jw/a
0159 11 29.4
- QG 230
RR 32.%
.S-% %ll‘_l 2
\2 '7.0\\0‘1‘ oy KK %4 MB— 12280 2 N ERRZN

nsL Gt ST } .

CONCAL.28



SDG #:__ AL Crrn b
METHOD: GC/MS BNA (EPA SW 846 Method 8270)

LA AR ENE SANMIRT STEL L AEIA I NTRAS I oy

Surrogate Recovery

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

Y

# Date Sample ID

(N /N/A Were percent recoveries (%R) for surrogates within QC limits?
Y N_NA) I 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R?
Y N NK If any %R was less than 10 percent, was a reanalysis performed to confirm %R?
w

rage;__/

——Ot

Reviewer;

2nd Reviewer: 2

F

Surrogate %R (Limits)

Qualifications

\

TPK ICL.

(

W~1%2-)

{

cf\l—) )
Tl

Pl e

1V

)

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

*QC Ilm&s ara advisory QC Limits (Soil)  QC Limits (Water}

S1 (NBZ) = Nitrobenzene-d5 23-120 35-114
$2 (FBP) = 2-Fluorobipheny! 30-115 43-116
83 (TPH) = Terphenyl-d14  18-137 33-141
§4 (PHL) = Phenol-dS 244113 1094

SUR.2S

86 (2FP)= 2-Fiuorophenol

S6 (TBP) = 2,4,6-Tribromophenol
S7 (2CP) = 2-Chlorophenol-d4

§8 (DCB) = 1,2-Dichlorobenzene-d4

QG Limits (Sell)

25-121
19-122
20-130*
20-130*

‘w

QC Limits (Water)

21100
10-123
38-110*
16-110*



LDC#_ 22 oo B )

SDG #: see cover

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

VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LCS)

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

Page: _L of{__
Reviewer: Ft

2nd Reviewer: A

YA N/A Was a LCS required?
Y VA Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?
LCS LCSD
# Date LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications
ves /D= 122309 | wNn O (12| 200 (740 MB - 122309, ) S R/p
oo 41.9 @ 4V S! uX

d

~

-t~ ~l1~]~{1 1+~~~ ~f~ K~~~ ]~

o |~~~ |~~~ ]~~~ ~ |~~~ |~~~ ]~ =~ |~~~ |~ |~

- -} -]~~~ |~ |~
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SDG #: ety

r

VALIUVAITIUN FINUINGS WORKSHEET
Overall Assessment of Data

e A ML UG

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

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

vailable mformation 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 overall quality and usability of the data acceptable?

Page:
Reviewer:
2nd Reviewer:

. Q

/oy

M rmm,

—h—

Cowpal .
# Date _ Snmplb‘lﬁ Finding Assoclated Samples Qualifications
808, T PE, N, | gossible cont it \ A
| "gee !
Al exeegl obout | echiachd oduide 4.7 Z 2 A

.omments:

OVR.28
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— rage.___‘ O1__~
SDG #: co»-’/ Field Blanks Reviewer:, /7
; 2nd Reviewer: 1A
HOD GC/MS BNA (EPA SW 848 Method 8270) ,
__Y__ Were field blanks identified in this SDG?
N[A Werg target compounds detected in the field blanks?
Blank units: w% IL As ioclated sample unlts:___wo—~<—
Sampling date: 1~vt]o |
Fleld blank type: (circle one) Fleld Blank / Rinsate / Other: ?\ﬁ \ Associated Samp)és: ot
" Sa———
Compound Blank ID \ S;n{ple Identification
Diethylehthetsts S.QQ, 4:0 \ﬁ E%
Dl-n—l}mfp(mmlaté T Lo \( ‘ b’U
P
e aynaspivaiste FF | \lo VAN S
NNN S5 / 5
(=4 6.4 / \\J
CRaAL ~ ~D
e T e

Blank units:
Sampling date:
Fleld blank type: (circle one) Field Blank / Rinsate / Other:

Assoclated sample units:

Associated Samples:

Compound

Sample |dentification i

Diethyiphthalate

Di-n-butylphthalate

Bis(2-ethylhexyl)phthalate

CRAL ’
e ——

e ————— e

S L N S

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

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

FBLKASC2.28



Lower Duwamish Waterway Group
Data Validation Reports
LDC #22400

Polychlorinated Biphenyls




LDC Report# 22400B3b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

Sample Delivery Group (SDG):

Sample Identification
LDW-SS527-RB

VALOGIN\Windward\Duwamish\22400B3B.RV1

Lower Duwamish Waterway Group
December 17, 2009

April 29, 2010

Water

Polychlorinated Biphenyls

EPA Level lll

Analytical Resources, Inc.

QC19



Introduction

This data review covers one water sample listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8082 for
Polychlorinated Biphenyls.

This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Superfund Organic Methods Data Review (June 2008)
as there are no current guidelines for the method stated above.

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.

Blank results are summarized in Section 1.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\Windward\Duwamish\22400B3B.RV1 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration
and continuing calibration sections.

Ill. Initial Calibration

Initial calibration of multicomponent compounds was performed for the primary
(quantitation) column as required by the method.

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

IV. Continuing Calibration
Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than or
equal to 20.0% for all compounds.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated biphenyl
contaminants were found in the method blanks.

VI. Surrogate Spikes and Internal Standards

Surrogates were added to all samples and blanks 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
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.

VALOGIN\Windward\Duwamish\22400B3B.RV1 3



VIIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) and relative percent differences (RPD) were within QC limits.

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.
b. GPC Calibration

GPC cleanup was not required and therefore not performed.

XI. Target Compound Identification

Raw data were not reviewed for this SDG.

Xll. Compound Quantitation and CRQLs

Raw data were not reviewed for this SDG.

XIIl. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
XIV. Field Duplicates

No field duplicates were identified in this SDG.

XV. Field Blanks

Sample LDW-SS527-RB was identified as a rinsate blank. No polychlorinated biphenyl
contaminants were found in this blank.
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Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Data Qualification Summary - SDG QC19

No Sample Data Qualified in this SDG

Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
Qc19

No Sample Data Qualified in this SDG

VALOGIN\Windward\Duwamish\22400B3B.RV1 5



LDC #: 22400B3b VALIDATION COMPLETENESS WORKSHEET Date:
SDG #.__QC19 Level W~ W Page:
Laboratory: Analytical Resources, Inc. - Reviewer:

METHOD: GC Polychlorinated Biphenyls (EPA SW 846 Method 8082)

2nd Reviewer:

e
—of .

—

— W

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

validation findings worksheets.

Validation Area Comments
I Technical holding times A Sampling dates: \1’! \7 , 09
Il. | GC/ECD Instrument Performance Check NA l
.| Initial calibration A
IV. | Continuing calibration/ICV A VN & 2.0
V. | Blanks A
VI. | Surrogate spikes A
VIl. | Matrix spike/Matrix spike duplicates [\J (,k\ ¢ ),JT &ML “ \ie ’J
VIIl. | Laboratory control samples A Las \D ! “
IX. | Regional guality assurance and quality control N
Xa. | Florisil cartridge check N
Xb. | GPC Calibration N
Xl. | Target compound identification N
Xll. | Compound guantitation and reported CRQLs YJ
XHI. [ Overall assessment of data O AWV ’r»»(p\e, \W\-@(Y\Af) \‘\7,—¢Q .
t
XIV. | Field duplicates [\)
Xv. | Field blanks NP RE= |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Sample‘s_:
\AJ
1 |LDW-S5527-RB 11 | MB — 122209 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

22400B3bW.wpd



" Lower Duwamish Waterway Group
Data Validation Reports
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LDC Report# 22400B4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway Group
Collection Date: December 17, 2009

LDC Report Date: April 29, 2010

Matrix: Water

Parameters: Metals

Validation Level: EPA Level lll

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): QC19

Sample Identification

LDW-8S5527-RB
LDW-8S8527-RBMS
LDW-S8S527-RBDUP
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Introduction

This data review covers 3 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 200.8 and EPA SW 846
Method 7000 for Metals. The metals analyzed were Antimony, Arsenic, Cadmium,
Chromium, Cobalt, Copper, Lead, Molybdenum, Mercury, Nickel, Selenium, Silver,
Thallium, Vanadium, and Zinc.

This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a 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.

Blanks are summarized in Section V.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

N Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.
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I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

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% .

lll. Calibration
An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the initial, continuing and preparation blanks.

V. ICP Interference Check Sample (ICS) Analysis
The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIl. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
Xl. ICP Serial Dilution

ICP serial dilution was not performed for this SDG.

XIl. Sample Result Verification

Raw data were not reviewed for this SDG.

XlIl. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
XIV. Field Duplicates

No field duplicates were identified in this SDG.

XV. Field Blanks

Sample LDW-SS527-RB was identified as a rinsate blank. No metal contaminants were
found in this blank.

VALOGIN\Windward\Duwamish\22400B4.RV1 4



Lower Duwamish Waterway Group
Metals - Data Qualification Summary - SDG QC19

No Sample Data Qualified in this SDG

Lower Duwamish Waterway Group
Metals - Laboratory Blank Data Qualification Summary - SDG QC19

No Sample Data Qualified in this SDG
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LDC #__ 2240084 VALIDATION COMPLETENESS WORKSHEET Date: [~ 2%~10

SDG #:__QC19 Level ¥ ¢ Page: | of |
Laboratory: Analytical Resources, Inc. om /4 Reviewer:_M(y
' 2nd Reviewer.__ \/—

METHOD: Metals (EPA Method 200.8, EPA SW 846 Method 7000)

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

Validation Area Comments
. _| Technical holding times A Sampling dates: 12-17-99
Il._{ ICP/MS Tune A
Il _| Calibration A {GR L std  70-I30 }
IV. | Blanks A
V. | ICP Interference Check Sampie (ICS) Analysis A
V1. | Matrix Spike Analysis A Mg
VIi. | Duplicate Sample Analysis A DUP
ViIl._| Laboratory Control Samples (LCS) A LCS
X._| interal Standard (1CP-MS) A -
X.__| Furnace Atomic Absorption QC N not utilized
Xl. {ICP Serial Dilution t\\ not pev \[ dv W\agq
Xll. | Sample Result Verification '\I
Xlll. | Overail Assessment of Data A
XIV. | Field Duplicates N
XV | Field Blanks ND RRB= |
Note: A = Acceptable ND = No compounds detected D = Duplicate
o N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
— Wates
1 LDW-8S527-RB 11 21 31
2 LDW-8S527-RBMS 12 22 32
3 LDW-88527-RBDUP 13 23 33
4 PRw 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:
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LDC #: 4 #H100BY VALIDATION FINDINGS WORKSHEET Page:_|_of |

SDG #:__QC (9

Sample Specific Element Reference - Reviewer:

2nd reviewer.__ | _

All circled elements are applicable to each sample.

Sample ID| Matrix

_ Target Analyta List (TAL)

l w

Al,a. Be,(Cd,)ca,&r, Co, CY) Fe,Eb Mg, Mnig, Ni K, &e, Ag N V, Zn, Mo)B, Si, CN', __

19231 ¥

Al, Ba, Be,&d)caCr, Co, Cu) Fe.BH) Mg, Mn,@g, Ni K,"a‘. MB. Si,ON, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', ___

A, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fé, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN,

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, __ __

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Ti, AV, Zn, Mo, B, Si,CN, ___ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni,' K, Se, Ag, Na, T1, V, Zn, Mo, B, Si, CN',

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', __ __

Al Sb. As, Ba, Be, Cd, Ca, Cr, Ca, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag. Na, T, V, Zn, Mo, B, Si. CN", _

Al. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag,Na, T\, V, Zn, Mo, B, Si,CN, __ ___

Al. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', _ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si,CN", __ ___

Al. Sb, As, Ba, Be, Cd. Ca. Cr, Co. Cu, Fe, Pb, Mg. Mn, Hg. Ni, K. Se, Ag. Na, Tl V,Zn,Mo, B, Si,CN, __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag,Na, T\, V,Zn, Mo, B, Si,CN, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg. Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN", ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i, CN', _ ___

Al. Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K-, Se, Ag,Na, T, V, Zn, Mo, B, Si,CN, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', __ __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, ____ ___

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, T}, V, Zn, Mo, B, 8, CN', _ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, _ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Si, CN', __ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', __ __
Analysis Method \

ICP

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, I, V, Zn, Mo, B, Si, CN,, ___ __

|B° Trace

Al Sb, As, Ba, Be, Cd, Ca, Cr, Ca, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si,CN, __ ___

“lCP-MS w

AL, @b, AS)Ba, Be,(€d) Ca, €1, Co, Cu)Fe,EB) Mg, Mn, Hg QK. Ge, Ag)Na (T, V, Zn, MO)B, S, ON, ___ ___

lloraa

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, Si, CN,,

Comments: dll-;'curv by CVAA if perform@
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Lower Duwamish Waterway Group
Data Validation Reports
LDC #22400

Wet Chemistry




Project/Site Name:

Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Sample Delivery Groups (SDG):

Sample Identification

LDW-8S508-010
LDW-88523-010
LDW-S8S601-010
LDW-SS530-010
LDW-SS509-010
LDW-§S501-010
LDW-55504-010
LDW-5S505-010
LDW-SS506-010
LDW-SS507-010
LDW-SS510-010
LDW-SS512-010
LDW-S85§511-010
LDW-8S8513-010
LDW-55524-010
LDW-8S527-010
LDW-SS§532-010
LDW-SS534-010
LDW-SS535-010
LDW-8S536-010

VALOGIN\Windward\Duwamish\22400A6.RV1

LDC Report# 22400A6

Laboratory Data Consultants, Inc.
Data Validation Report

Lower Duwamish Waterway Group
December 15 through December 17, 2009
April 29, 2010

Sediment

Wet Chemistry

EPA Level lll

Analytical Resources, Inc.

QB98/QC15

LDW-S§S8537-010
LDW-55538-010
LDW-SS539-010
LDW-S5S540-010
LDW-SS508-010MS
LDW-S§S508-010DUP
LDW-§5504-010DUP
LDW-SS504-010TRP
LDW-SS511-010DUP
LDW-SS511-010TRP
LDW-SS527-010DUP
LDW-SS508-010TRP
LDW-8S8527-010TRP



Introduction

This data review covers 33 sediment samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per the Plumb Method for Total Organic
Carbon, PSEP Method for Particle Size, and EPA Method 160.3 for Percent Solids.

This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a 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.

Blank results are summarized in Section Il

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.
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I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. Calibration

a. Initial Calibration

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

Calibration verification frequency and analysis criteria were met for each method when
applicable.

lil. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the initial, continuing and preparation blanks.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

V. Duplicates/Triplicates

Duplicate (DUP) and triplicate (TRP) sample analyses were reviewed for each matrix as
applicable. Results were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VII. Sample Result Verification
Raw data were not reviewed for this SDG.
VIIl. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

VALOGIN\Windward\Duwamish\22400A6.RV1 3



IX. Field Duplicates

Samples LDW-SS523-010 and LDW-SS601-010, samples LDW-SS507-010 and LDW-
S$S602-010 (from SDG QB99), and samples LDW-SS527-010 and LDW-SS603-010
(from SDG QC19) were identified as field duplicates. No contaminant concentrations
were detected in any of the samples with the following exceptions:

r‘nnrg_p ation (%)
Analyte LDW-S5523-010 LDW-SS601-010 RPD
Total solids 76.70 77.80 1
Total organic carbon 0.982 0.9086 8
o Einer
Phi Size LDW-$5601-010 LDW-55523-010 RPD
2 96.8 97.7 1
-1 91.3 93.2 2
0 85.6 88.1 3
1 68.3 70.9 4
2 39.4 415 5
3 22.2 24.0 8
4 12.3 13.8 11
5 8.4 8.5 1
6 6.6 6.7 2
7 4.9 5.0 2
8 3.4 3.7 8
9 22 24 9
10 1.1 1.3 17
Concentration (%)
Analyte LDW-5S507-010 LDW-$S602-010 RPD
Total solids 47.20 47.00 0
Total organic carbon 1.79 1.97 10
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% Finer

Phi Size LDW-SS602-010 LDW-SS507-010 RPD
-1 100.0 99.6 0
0 98.5 99.0 1
1 96.6 97.9 1
2 94.1 96.4 2
3 90.3 93.2 3
4 84.1 87.1 4
5 75.8 76.6 1
6 62.1 63.8 3
7 45.4 474 4
8 31.0 326 5
9 20.1 222 10
10 12.6 13.8 9
Concentratian (%)
Analyte LDW-SS527-010 LDW-85603-010 RPD
Total solids 46.60 47.40 2
Total organic carbon 2.35 2.43 3
% Einer.
Phi Size LDW-S5603-010 LDW-SS527-010 RPD
-1 99.6 98.9 1
0 96.8 98.7 2
1 94.8 97.7 3
2 92.3 96.4 4
3 87.8 94.2 7
4 74.9 853 13
5 57.9 67.1 15
VALOGINWindward\Duwamish\22400A6.RV1 5




% Einer.
=
Phi Size LDW-SS603-010 |.DW-SS527-010 RPD
6 39.8 43.9 10
7 23.9 25.2 5
8 13.8 13.7 1
9 9.3 8.7 7
10 6.3 6.1 3

X. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\Windward\Duwamish\22400A6.RV1




Lower Duwamish Waterway Group
Wet Chemistry - Data Qualification Summary - SDG QB98/QC15

No Sample Data Qualified in this SDG

Lower Duwamish Waterway Group
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG QB98/QC15

No Sample Data Qualified in this SDG
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LDC #:__22400A6 VALIDATION COMPLETENESS WORKSHEET Date:!-95-10

SDG #__QB98/QC15 Level P+ 111 Page:_| of |
Laboratory:_ Analytical Resources, inc. Gy q Reviewer. M~
2nd Reviewer.___ v~

METHOD: TOC (Plumb Method), Particle Size (PSEP Method), Percent Solids (EPA Method 160.3)

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

Validation Area Comments
I. | Technical holding times A |sampling dates: | 2-15-09 thvovglh 12-17-09
lla. { Initial calibration A 4
IIb. | Calibration verification A
Il | Blanks A
IV | Matrix Spike/Matrix Spike Duplicates A M S
V | Duplicates A DU P/TR P
VI, | Laboratory control samples A LLS ]
VII. | Sample result verification N (SDG’ : QB99 )
VIII. | Overall assessment of data A D Z10 + LDW-55,09-010
IX. | Field duplicates Sw/ D= 2+3 . D=, + LDW-55603-0l0
X___| Field hlanks N (396 ®C|7)
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Valldatede;;r(\plesséd(; ment
1 LDW-55508-010 11 |LDW-S§S510-010 21 |[LDW-S8S537-010 31 |LDW-§8527-010DUP
2 | LDW-88523-010 12 |LDW-$S512-010 22 |LDW-$5538-010 32 |LDW-55508-010 TRP
3 | L.DW-85601-010 13 [LDW-5S511-010 23 |LDW-85539-010 33 |LDW-88637-010 TRP
4 LDW-S5530-010 14 |LDW-§S513-010 24 |LDW-55540-010 34 P8BS
5 LDW-SS509-010 15  |LDW-S$5524-010 25 |LDW-SS508-010MS 35 PBSs2
6 LDW-8S501-010 16 |LDW-§8527-010 26 |LDW-SS508-010DUP 36 PB8s3
7 LDW-S5504-010 17  |LDW-88532-010 27 |LDW-SS504-010DUP 37
8 LDW-SS505-010 18 |LDW-8S534-010 28 |LDW-SS504-010TRP 38
9 LDW-55506-010 19 [LDW-88535-010 29 |LDW-5$511-010DUP 39
10 | LDW-8S507-010 20 |LDW-8S536-010 30 [LDW-SS511-010TRP 40
Notes:
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SDG #: ééﬁe_/c&c 15

All circled methods are applicable to each sample.

VALIUAITIUN FINDINGS WORKSHEET Page:_| of
Sample Specific Analysis Reference Reviewer: M &
2nd reviewer.__ ./

— e
Sampletn!_Mateix Parameter S
1= 24 | sed pH Br Cl F NO;, NO, SO, O-PO, c:oq@ CN NH, TKN CEC S Cr**
chfi?‘s% pH Br Cl F NO, NO, SO, 0-PO, Cio, TOC)CN NH, TKN CEC S Cr*
pH Br CI F NO, NO, SO, O-PO, CiO, TOC CN NH., TKN CEC S Cr**
PH Br CI F NO; NO, 80, 0-PO, CIO, TOC CN NH, TKN CEC S Cr**
pH Br CI F NO, NO, SO, O-PO, CIO, TOC CN NH, TKN CEC S Cr*
pH Br CI F NO, NO, SO, 0-PO, CIO, TOC CN NH, TKN CEC 8 cr*
pH Br CI F NO, NO, SO, O-PO, CIO, TOC CN NH, TKN CEC S Cr
pH Br CI F NO, NO, SO, 0-PO, CIO, TOC CN NH, TKN CEC S cre
pH Br Cl F NO, NO, SO, O-PO, CIO; TOC CN NH, TKN CEC S Cr%
‘ pH Br Cl F NO, NO, SO, O-PO, ClO, TOC CN NH, TKN CEC S Cr**
pH Br CI F NO, NO, SO, O-PO, CIO, TOC CN NH, TKN CEC S Cr*
pH Br Ci F NO, NO, SO, 0-PO, CIO, TOC CN NH, TKN CEC S Cr*
pH Br CI F NO, NO, SO, O-PO, CIO, TOC CN NH, TKN CEC S Cr**
pH Br Cl F NO, NO, SO, O-PO, CIO; TOC CN NH, TKN CEC S Cr**
pH Br C! F NO, NO, SO, O-PO, CiO, TOC CN NH, TKN CEC S Cr**
pH Br Ci £ NO, NO, SO, O-PO, CIO, TOC CN NH., TKN CEC S Cr**
|- 24 Moisture Density Porosity Organic Solids Gravi
©3%54 Moisture Density Porosity Organic Soiids Gravity Particle size
¥ 373 | Moisture Density Porosity Organic Solids Gravity Garticle sizo)
Moisture Density Porosity Organic Solids Gravity Particle sjze
Moisture Density Porosity Organic Solids Gravity Particle size
Moisture Density Porosity Organic Solids Gravity Particle size
Moisture Density Porosity _Organic Solids Gravity Particle size
Moisture Density Porosity Organic Solids Gravity Particle size

Comments:

I




SDG #:_QB18 / Qecis

METHOD: Inorganics, Method _S&€ covev

((é%N N/A
N N/A

- vy

Field Duplicates

-3 LN e A

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

G e 1
Reviewer: Me

2nd reviewer: Ve

Concentration ( 070 )
Analyte 2 23 RPD (Limit) Difference (Limit) Qualifier
Totz| Solids 76.70 77.80 1
Toc 0.992 0.906 8
Concentration ( °7a )
Analyte 10 L DW-5$8609-010 RPD (Limit) Difference (Limit) Qualifier
Total Solidg HT.20 q47.00 @)
Toc .79 -7 10
Concentration ( oZ» )
Analyte 16 LDW-55603- 0 0 RPD (Limit) Difference (Limit) Qualifier
Total Solids Ho.60 47.40 o
Toc 2.35 243 | 3
Concentration ( )
Analyte RPD (Limit) Difference (Limit) Qualifier

FLDUP4 RPD-DIFFERENCE.DOC



LDc# F3400AbL

SDG#: 08?3// Qclg

Grain Size, Method PSEP

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:_( of 3

Reviewer:
2nd Reviewer:

A&,

NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?
% Finer (%)
Phi Size 3 2 RPD
-2 96.8 97.7 1
-1 91.3 93.2 2
0 85.6 88.1 3
1 68.3 70.9 4
2 39.4 415 5
3 22.2 24.0 8
4 12.3 13.8 11
5 8.4 8.5 1
6 6.6 6.7 2
7 4.9 5.0 2
8 3.4 37 8
9 2.2 2.4 9
10 1.1 1.3 17
V:\FIELD DUPLICATES\FD_inorganic\22400A6.wpd
% Finer (%)
Phi Size LDW-55602-010 10 RPD

-1 100.0 99.6 0
0 98.5 99.0 1
1 96.6 97.9 1




LDC#: 272H0QA b
SDG#: @B‘)gl/ oCIs

Grain Size, Method PSEP

VALIDATION FINDINGS WORKSHEET

Field Duplicates

Page:ﬁof_?_

Reviewer:
2nd Reviewer:

v

NA Were field duplicate pairs identified in this SDG?
NA Were target analytes detected in the field duplicate pairs?
% Finer (%)
Phi Size LDW-55602-010 10 RPD
2 94.1 96.4 2
3 90.3 93.2 3
4 84.1 87.1 4
5 75.8 76.6 1
6 62.1 63.8 3
7 45.4 47.4 4
8 31.0 326 5
9 20.1 222 10
10 12.6 13.8 9
VAFIELD DUPLICATES\FD_inorganic\22400A86.wpd
% Finer (%)
Phi Size LDW-55603-010 16 RPD
-1 99.6 98.9 1
0 9.8 98.7 2
1 94.8 97.7 3
2 92.3 96.4 4
3 87.8 94.2 7
4 74.9 85.3 13
5 57.9 67.1 15




LDC#: JFFHO0A(
SDG#_ ®9 g{/ QcCls

Grain Size, Method PSEP

NA
NA

VALIDATION FINDINGS WORKSHEET

Field Duplicates

Were field duplicate pairs identified in this SDG?

Were target analytes detected in the field duplicate pairs?

Page: -2 of 3

Reviewer,_ MG~
2nd Reviewer: . U~

% Finer (%)

Phi Size LDW-SS603-010 16 RPD
6 39.8 43.9 10
7 23.9 252 5
8 13.8 13.7 1
9 9.3 8.7 7
10 6.3 6.1 3

V:\FIELD DUPLICATES\FD_inorganic\22400A6.wpd



LDC Report# 22400B6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Sample Delivery Groups (SDG):

Sample Identification

LDW-SS541-010
LDW-55542-010
LDW-SS543-010
LDW-SS5545-010
LDW-SS546-010
LDW-§S603-010

VALOGIN\Windward\Duwamish\22400B6.RV1

Lower Duwamish Waterway Group
December 17, 2009

April 29, 2010

Sediment

Wet Chemistry

EPA Level IV

Analytical Resources, Inc.

QC19



Introduction

This data review covers 6 sediment samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per the Plumb Method for Total Organic
Carbon, PSEP Method for Particle Size, and EPA Method 160.3 for Percent Solids.

This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a 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.

Blank results are summarized in Section Il

Field duplicates are summarized in Section IX.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\Windward\Duwamish\22400B6.RV1 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. Calibration

a. Initial Calibration

Al criteria for the initial calibration of each method were met.
b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when
applicable.

lil. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the initial, continuing and preparation blanks.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the
method.

V. Duplicates/Triplicates

Duplicate (DUP) and triplicate (TRP) sample analyses were reviewed for each matrix as
applicable. Results were within QC limits.

V1. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIl. Sample Result Verification
All sample result verifications were acceptable.
VIIl. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

VALOGIN\Windward\Duwamish\22400B6.RV1 3



IX. Field Duplicates

Samples LDW-SS603-010 and LDW-SS527-010 (from SDG QB98/QC15) were identified
as field duplicates. No contaminant concentrations were detected in any of the samples
with the following exceptions:

Caonceantration (%)
Analyte LDW-SS603-010 LDW-58527-010 | RPD
Total solids 47.40 46.60 2
Total organic carbon 2.43 2.35 3
% Einet.
Phi Size LDW-55603-010 LDW-$S527-010 RPD
-1 99.6 98.9 1
0 96.8 98.7 2
1 94.8 97.7 3
2 92.3 96.4 4
3 87.8 94.2 7
4 74.9 85.3 13
5 57.9 67.1 15
6 39.8 439 10
7 23.9 252 5
8 13.8 13.7 1
9 93 8.7 7
10 6.3 6.1 3

X. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\Windward\Duwamish\22400B6.RV1 4



Lower Duwamish Waterway Group
Wet Chemistry - Data Qualification Summary - SDG QC19

No Sample Data Qualified in this SDG

Lower Duwamish Waterway Group
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG QC19

No Sample Data Qualified in this SDG

VALOGIN\Windward\Duwamish\22400B6.RV1 5



LDC #.__22400B6 VALIDATION COMPLETENESS WORKSHEET Date:_| ~25-10

SDG #___QC19 Level IV Page._| of |
Laboratory:_Analytical Resources, Inc. Reviewer._ MG
2nd Reviewer:._ v——

METHOD: TOC (Plumb Method), Particle Size (PSEP Method), Percent Solids (EPA Method 160.3)

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

Validation Area Comments
Sampling dates: [9-1T7- 0O 9

| Technical holding times

lla. | Initial calibration

IIb. | Calibration verification

11} Blanks

not reczuivreo(
pup/TRe (sve: @cis )

IV | Matrix Spike/Matrix Spike Duplicates

V Duplicates

VI. | Laboratory control samples LCS
VII. | Sample resuit verification
VIlI. | Overall assessment of data

IX. | Field duplicates

D=6 *LDW-%95577-010 (s6: QB%/GCI‘S)

Zlsp iz

X___| Field blanks

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: , |
all _sediwmeunt

1 | Low-ss541-010 11 21 31
2 | LDw-Ss542-010 12 22 32
3 | LDW-55543-010 13 23 33
4 | LDW-SS545-010 14 24 34
5 | LDW-55546-010 15 25 35
6 |Lpw-sse03-010 16 26 36
wA |7 | eowessesetenor 17 27 37
g | PBS 18 28 38
9 19 29 39
10 20 30 40
Notes:

22400B6W.wpd



LDC#_JIHOORG VALIDATION FINDINGS CHECKLIST Page' | of 2
soG#_ QCI9 Reviewer_M (o
2nd Reviewer.___y~—

Method:inorganics (EPA Method S€€ cover)

Validation Area Findings/Comments

All technical holding times were met.

craturc criteria was met.

Coolor temp

'Were all instruments calibrated daily, each set-up time?

Were all initial calibration correlation coefficients > 0.995?

Were all initial and continuing calibration verification %Rs within the 90-110% QC
limits?

Were titrant checks perforrned as required? (Level IV only)

v/
e
vd
Were the proper number of standards used? \/
v/
v

Were balance checks performed as required? (Level IV onl

T

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

Was there contamination in the method blanks? If yes, please see the Blanks \/
validation completeness worksheet,

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no jpdicate which matrix does not have an associated MS/MSD or /
MS/DUP. Soil DWater.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike /
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for
waters and < 35% for soil samples? A control limit of < CRDL(< 2X CRDL for soil) /
was used for samples that were < 5X the CRDL, including when only one of the
duplicate sample values were < 5X the CRDL.

Was an LCS anaylzed for this SDG?

Was an LCS analvzed per extraction batch?

Were performance evaluation (PE) samples performed? \/

; . " o /

WETC-EPA.IV version 1.0



ipc #: 20H00BG6 VALIDATION FINDINGS CHECKLIST Page: 2 of o
sbG #____QC19 Reviewer:_ MG
2nd Reviewer;__ \ A~

Validation Area Findings/Comments

Were RLs adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

Were detection limits < RL?

Field duplicate pairs were identified in this SDG.

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

Target analytes were detected In the fleid duplicales.

Field blanks were identified in this SDG.

Target anelytes were detected in the field blanks.

WETC-EPAIV version 1.0



o T O IV FINWINGD WUKADHELE | Page: { of |
SDG#_QC19 Sample Specific Analysis Reference Reviewer MG

2nd reviewer,_\ _—
All circled methods are applicable to each sample.

sed || oH

YA Br CI F_NO, NO, SO, 0-PO, 1O, OO CN NH, TKN CEC S i
pH Br CI F NO, NO, SO, O-PO, CIO, TOC CN NH, TKN CEC S Cr
pH Br Cl F NO, NO, SO, O-PO, CIO, TOC CN NH, TKN CEC S Cr¥*
pH Br CI F NO, NO, SO, 0-PO, CIO, TOC CN NH. TKN CEC S Cr**
pH Br CI F NO, NO, SO, 0-PO, CIO, TOC CN NH, TKN CEC S Cr*
pH Br CI F NO, NO, SO, 0-PO, CIQ, TOC CN NH, TKN CEC S Cr¢*
pH Br Cl F NO, NO, SO, 0-PO, CIO, TOC CN NH, TKN CEC S Cr*
pH Br CI F NO. NO, SO, O-PO, CIO, TOC CN NH. TKN CEC S Cr**
pH Br Cl F NO, NO, SO, O-PO, CIO, TOC CN NH, TKN CEC S Cr**
pH Br Cl F NO, NO, SO, 0O-PO, CiQ, TOC CN NH. TKN CEC S Cr*
pH Br CI F NO, NO, SO, 0-PO, CIO, TOC CN NH, TKN CEC S Cr**
pH Br Cl F NO, NO, 8O, O-PQ, CIO, TOC CN NH. TKN CEC S Cr**
pH Br Cl F NO. NO, SO, 0-PO, ClO, TOC CN NH, TKN CEC S Cr**
pH Br CI F NO, NO, SO, O-PO, CIO, TOC CN NH, TKN CEC S Cr**
pH Br Cl F NO., NO, SO, 0-PO, CIO, TOC CN NH, TKN CEC S cr®*
pH Br CI F NO, NO, SO, O-PO, CIO, TOC CN NH, TKN CEC S Cre*

16 ¥l Moisture Density Porosity Organic Solids Gravitym 33_7‘_‘;_‘.{— )

Moisture Density Porosity Organic Solids Gravity Particle size
Moisture Density Porosity Organic Solids Gravity Particle size

Moisture Density Porosity Organic Solids Gravity Particle size

Moisture Density Porosity Organic Solids Gravity Parﬁcle size

Moisture Density Porosity Organic Solids Gravity Particle size

| Moisture Density Porosity Organic Solids Gravity Particle size

Moisture Density Porosity Organic Solids Gravity Particle size

Comments:




Vil INVEIN 1 YNNG YYWININJII IR §

rage:__i_OT _|I

Reviewer: Me

SDG #:__ Q19 Field Duplicates
2nd reviewer: \_—
METHOD: Inorganics, Method _S¢¢& covev
Sé%N N/A Were field duplicate pairs identified in this SDG?
N N/A Were target analytes detected in the field duplicate pairs?
Concentration ( t’7& )
Analyte G LDW-§5537-010) RPD (Limit) Difference (Limit) Qualifier
Tota]| Solids 47.40 Ue.b0| 2
Toc 2.43 2.3 13
Concentration ( )
Analyte RPD (Limit) Difference (Limit) Qualifier
Concentration ( )
Analyte RPD (Limit) Difference (Limit) Qualifier
Concentration ( )
Analyte RPD (Limit) Difference (Limit) Qualifier

FLDUP4 RPD-DIFFERENCE.DOC




LDC#__ 2 2490B6

SDG#_4&Heq

Grain Size, Method PSEP

Eg gNA
NA

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Page: |} of |
Reviewer:
2nd Reviewer:

% Finer (%)
Phi Size 6 LDW-$5527-010 RPD
-1 99.6 98.9 1
0 96.8 98.7 2
1 94.8 97.7 3
2 92.3 96.4 4
3 87.8 94.2 7
4 74.9 85.3 13
5 57.9 67.1 15
6 39.8 43.9 10
7 23.9 25.2 5
8 13.8 13.7 1
9 9.3 8.7 7
10 6.3 6.1 3

V:\FIELD DUPLICATES\FD_inorganic\22400B6.wpd



LDC #: FIFH0OORE

VALIDATION FINDINGS WORKSHEET
SDG #: QcC\9

Page: (. of |
Inltial and Continuing Calibration Calculation Verification

Reviewer: .G

2nd Reviewer:
METHOD: Inorganics, Method ___S€€  coyer

The correlation caefficient (1) for the calibration of TocC

was recalculated. Calibration date: [-y-10

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula;

%R = Found x 100 Where, Found = concertretion of each enalyle measurad In the enslysls of the ICV or CCV solution
True - True = concenfetion of each enelyle in the ICV or GGV source

L ' Recalculated Reported
’ . . IS Acceptable
Type of Analysls Analyle "“__""_s_s__cé_(unlls) _4_"3__ {inlts) Tor %R ror %R . /M)
Initia! calibration ._Blank O ([Aq,) 58147
Calbretion veriication Standed 1 8 ( ) 17170583
Standaid 2 20 (1) | yegrr9an ”
Toc |smiwts | Mo (1) | 9asioes |oo oo V209003 Y
Standard 4 100 (¥ ) loust 3398 11965
Standard 5 - -
Standerd 6 - -
Standard 7 - -
Calibratlon verlficetion
ToC | rev | 10w, C4) roca ty)  rery [01. 49
Calibration verification ™ ) .
Toc cev| q983. ("“3/L) 1000, ( 3/'—) 18.3 98 .30 V/
Gallbralion verification . v _ — —
Comments: Refer to Calibration Verification findings workshest for list of qualifications and associaféd samples when reported results do not agree within 10.0%
of the recalculated results. :

CALCLG.6



LDC #:_22HO0OBG  VALIDATION FINDINGS WORKSHEET =~  Pagerlof I
SDG #:___Q@c19 ‘ .Level v Rgcalculation Worksheet ' ' o

" Reviewer; M &

2nd Reviewer:_ |~

METHOD: Inorganics, Method __ S €& coves

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula:

%R = Found x100  Where, Found =. concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation,
True Found = SSR (spiked sample result) - SR (sample result).
True = concentration of each analyte in the source.

A sample and duplicate relative percent difference (RPD) was recalculated using the following formu)a:

RPD = {S-D! x100 W'here,' s = ‘ " Original samplé concentration
(5+D)/2 ' D= - Duplicate sample concentration
Recalculated Repoﬁed
Found /S True /D - Acceptable
Sample 1D Type of Analysis Element (units) (units) %R / RPD %R / RPD (Y/N)
Laboratory control sample o .
Les Toc |00 (% )|oico (Z)| 1oy 101.0 Y
Matrix spike sample (SSR-SR)
i - - Tipl Tripd TripR RsD | ®sD -
Duplicate sample 'TS.\—a,[- . 3 . o rip Teep re-cale erotied .
LDO|wW-85527-010 - 1. C , . : " Y
Solids | 4e.00 ()| 4750 (Z)| 4730 (2| (0 |10 |

Comments: Refer to appropriate worksheet for list of qualifications and assoc

iated samples when reported tesults do not agree within 10.0% of the recalculated
results, : . :

TOTCLG.6



-

LDC #: 2JHOOB G VALIDATION FINDINGS WORKSHEET

Page: | of |
SDG #:_Qc 19 : ~ Sample Calculation Verification

Reviewer:
2nd reviewer:

METHOD: Inorganics, Method __S€@ covev

Please see qualifications below for all questions answered “N", Not applicable questions are identifled as "N/A™.
N N/A
N N/A

Have results been reported and calculated correctly?
Are results within the calibrated range of the instruments?

é)N N/A Are all detection limits below the CRQL?

Compound (analyte) results for 'tF l,_Toc

reported with a positive detect were
recalculated and verified using the following equation:
Concentration = Recalculation:
v mx b 6078519 = 26272 (x Mac-) +Q
Where m= 46372 24.612 pMaC = X (Avy wt)

bs ~18646S (b0t 2evo icuced)

L4 LT) A M ™ ;
dil: Ix- w/ 9.3 mq  buve wt, - thea 0?002; 13 B 10737 a/ﬂa a/ or e
’ Reported 4 Calculated |
Concentration Concentration | Acceptable
# Sample ID Analyte (%% ) { Y6 ) (Y/N)
| [ : -/_O"’Ql Sofide t9.90 69.91 Y
TOcC (.10 1.07
P«'-h'c.lg sz_@ 7o Fina Ze Linen
4750 (uw ) 1000 | jog.0
2000. (| ) N-9 7.9
1000. (| ) N7 19.7
500. (1) 98.3 98.3
250. ( |) 78.9 78.9
195. (1) 30.4 30.4
3. (]) N3 21.3
30 () 4. 2 4.2
56 (1) 10.3 10.3
7.8 ({) 7.0 7.0
39 () 4.6 4.6
20 (1) 3.y 3.5
1.0 ( A ) 2.5 9'5 '

Note:

RECALC.E



Project/Site Name:

Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

LLDC Report# 22400C6

Laboratory Data Consultants, Inc.
Data Validation Report

Lower Duwamish Waterway Group
December 16, 2009

April 29, 2010

Sediment

Wet Chemistry

EPA Level lli

Analytical Resources, Inc.

Sample Delivery Groups (SDG): QB99

Sample Identification

LDW-558514-010
LDW-S8S515-010
LDW-55516-010
LDW-SS517-010
LDW-SS8518-010
LDW-SS519-010
LDW-S§521-010
LDW-§8522-010
LDW-SS525-010
LDW-55526-010
LDW-SS528-010
LDW-§5602-010

LDW-SS525-010MS

LDW-SS525-010DUP
LDW-SS602-010DUP
LDW-SS602-010TRP
LDW-SS525-010TRP
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Introduction
This data review covers 17 sediment samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per the Plumb Method for Total Organic
Carbon, PSEP Method for Particle Size, and EPA Method 160.3 for Percent Solids.
This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004).
A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a 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.
Blank results are summarized in Section Ill.
Field duplicates are summarized in Section IX.
Raw data were not reviewed for this SDG. The review was based on QC data.
The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\Windward\Duwamish\22400C6.RV1 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. Calibration

a. Initial Calibration

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

Calibration verification frequency and analysis criteria were met for each method when
applicable.

Ill. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the initial, continuing and preparation blanks.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

V. Duplicates/Triplicates

Duplicate (DUP) and triplicate (TRP) sample analyses were reviewed for each matrix as
applicable. Results were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VII. Sample Result Verification
Raw data were not reviewed for this SDG.
VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

VALOGIN\Windward\Duwamish\22400C6.RV1 3



IX. Field Duplicates

Samples LDW-SS602-010 and LDW-SS507-010 (from SDG QB98/QC 15) were identified
as field duplicates. No contaminant concentrations were detected in any of the samples
with the following exceptions:

Concentration (%)

Analyte LDW-55602-010 LDW-5$507-010 RPD
Total solids 47.00 47.20 0
Total organic carbon 1.97 1.79 10

o, Einer.

Analyte LDW-S5602-010 LDW-S5507-010 RPD
-1 100.0 99.6 o
0 98.5 99.0 1
1 96.6 97.9 1
2 94.1 96.4 2
3 90.3 93.2 3
4 84.1 87.1 4
5 75.8 76.6 1
6 62.1 63.8 3
7 45.4 47.4 4
8 31.0 326 5
9 20.1 222 10
10 126 13.8 9

X. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\Windward\Duwamish\22400C6.RV1 4



Lower Duwamish Waterway Group
Wet Chemistry - Data Qualification Summary - SDG QB99

No Sample Data Qualified in this SDG

Lower Duwamish Waterway Group
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG QB99

No Sample Data Qualified in this SDG

VALOGIN\Windward\Duwamish\22400C6.RV1 5



LDC #:__22400C6 VALIDATION COMPLETENESS WORKSHEET Date: !~ 25 -10

SDG #__QB99 Level W/{LL Page:_| of |
Laboratory:_Analytical Resources, Inc. Reviewer_M
2nd Reviewer.__\ . _

METHOD: TOC (Plumb Method), Particle Size (PSEP Method), Percent Solids (EPA Method 160.3)

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

Validation Area Comments
I Technical holding times /—\ Sampling dates: (2-16 - 09
lla. | Initial calibration A
Ilb. | Calibration verification A
Ill. | Blanks A
IV | Matrix Spike/Matrix Spike Duplicates A M S
V | buplicates A DUP /TRP
VI. | Laboratory control samples A LCS
VIi. | Sample result verification I\)
VIIl. | Overall assessment of data A
IX. | Field duplicates SW [ D= 2+ Low-55507-010 (so¢: @man/be lg)
L X__| Field blanks ’\1
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment biank
Validated Samp|e; ” Sea( N e {,
1 LDW-5S514-010 11 |LDW-§5528-010 21 31
2 LDW-85515-010 12 [LDW-§S602-010 22 32
3 LDW-SS516-010 13 |LDW-SS525-010MS 23 33
4 LDW-85517-010 14 [LDW-SS525-010DUP 24 34
5 LDW-SS518-010 15 |LDW-5S602-010DUP 25 35
6 LDW-8S519-010 16 |LDW-8S602-010TRP 26 36
7 | LDW-S$8521-010 17 _|LpwW-55535-010TRP | 27 37
8 | LDW-S$5522-010 18 | PRRS 28 38
9 LDW-85525-010 19 29 39
10 | LDW-88526-010 20 30 40
Notes:

22400C8W.wpd



YARIWATIVN TINVINGD WURKSHEET

Page: [ of |

SDG#_QRB99 Sample Specific Analysis Reference Reviewer_ MG
2nd reviewer:_\ .~
All circled methods are applicable to each sample.
[— 12 Sed pH Br CI F NO. NO, S0, 0O-PO, 0103@ CN NH, TKN CEC § Cr®*
° 13 pH Br Cl F NO, NO, SO, O-PO, Clo, @CN NH; TKN CEC S Cr**
l ("l:lT pH Br Cl F NO, NO, SO, O-PO, CIO; {OC)CN NH, TKN CEC S Cr*
pH Br CI F NO, NO, SO, O-PO, CIO, TOC CN NH. TKN CEC S Cr*
pH Br CI F_NO; NO, SO, 0-PO, ClO, TOC CN NH, TKN CEC S Cr**
pH Br CI F NO, NO, SO, O-PO, ClO, TOC CN NH, TKN CEC S Cr*
pH Br CI F NO, NO, SO, O-PO, CIO; TOC CN NH, TKN CEC S G
pH Br CI F NO, NO, SO, O-PO, CIQ, TOC CN NH, TKN CEC S Cr*
pH Br Cl F NO, NO, SO, O-PO, CIO; TOC CN NH, TKN CEC S Cr**
pH Br CI F NO, NO, SO, O-PO, ClO, TOC CN NH, TKN CEC S Cr**
pH Br Cl F NO, NO, SO, O-PO, CIO, TOC CN NH, TKN CEC S Ccr®*
pH Br CI F NO, NO, SO, O-PO, CIO, TOC CN NH, TKN CEC S Cr**
pH Br CI F NO, NO, SO, O-PO, CIO, TOC CN NH; TKN CEC S cr**
pH Br CI F NO, NO, SO, O-PO, ClO, TOC CN NH, TKN CEC S Cr*
pH Br Cl F NO, NO, SO, O-PO, CIO; TOC CN NH, TKN CEC S Cr**
pH Br Ci F NO, NO, SO, 0-PO, CIO, TOC CN NH, TKN CEC S Cr*
= \2 |t Moisture Density Porosity Organic Solids Gravity Barticle siza)( s 1
ac M7 Moisture Density Porosity Organic Solids Gravity Particle size ?f.'a(
15,16 \/ Moisture Density Porosity Organic Solids Gravity ﬁic@
Moisture Density Porosity _Organic Solids Gravity Particle sjze
IMoisture Density Porosity Organic Solids Gravity Particle size
" Moisture Density Porosity _Organic Solids Gravity Particle size
!I Moisture Density Porosity _Organic Solids Gravity Particie size
1Moisture Density Porosity Organic Solids Gravity Particle size

Comments:
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SDG #:___ QB399 Field Duplicates Reviewer: M &
2nd reviewer: \

METHOD: Inorganics, Method _S€e covev

S%%N N/A Were field duplicate pairs identified in this SDG?
N N/A Were target analytes detected in the field duplicate pairs?

Concentration ( 070 )
Analyte i LDW-85507- 010 RPD (Limit) Difference (Limit) Qualifier
Toc .97 .79 10
Concentration ( )
Analyte RPD (Limit) Difference (Limit) Qualifier
Concentration ( )
Analyte RPD (Limit) Difference (Limit) Qualifier
Concentration ( )
Analyte RPD (Limit) ] Difference (Limit) Qualifier

FLDUP4 RPD-DIFFERENCE.DOC



LDC# F9400CGL

SDG#:

Q899

Grain Size, Method PSEP

(DN NA

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Were field duplicate pairs identified in this SDG?

Page:_[of |
Reviewer, M
2nd Reviewer:

AN NA Were target analytes detected in the field duplicate pairs?
% Finer (%)

Phi Size 12 LDW-85507-010 RPD
-1 100.0 99.6 0
0 98.5 99.0 1
1 96.6 97.9 1
2 94,1 96.4 2
3 90.3 93.2 3
4 84.1 87.1 4
5 75.8 76.6 1
6 62.1 63.8 3
7 45.4 47.4 4
8 31.0 3256 5
9 20.1 222 10
10 12.6 13.8 9

VAFIELD DUPLICATES\FD_inorganic\22400C6.wpd



dl“ lh l LABORATORY DATA CONSULTANTS, INC.
. . 7750 EI Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439

prrEFFEL

o b bbb bbb bhbb

L L —

Windward Environmental, LLC April 30, 2010
200 West Mercer Street, Suite 401

Seattle, WA 98119

ATTN: Ms. Marina Mitchell -

SUBJECT: Lower Duwamish Waterway Group, Data Validation
Dear Ms. Mitchell,
Enclosed are the revised validation reports for the fraction listed below. These

SDGs were received on February 5, 2010. Attachment 1 is a summary of the
samples that were reviewed for each analysis.

LDC Project # 22536

SDG # Fraction
DPWG31717/WG31355 Dioxins/Dibenzofurans
DPWG31752/WG31593

The data validation was performed under EPA Level IV guidelines. The analyses
were validated using the following documents, as applicable to each method:

o Final Surface Sediment Sampling for Chemical Analyses and Toxicity
Testing of the Lower Duwamish Waterway Quality Assurance Project
Plan, January 2005

° Final Surface Sediment Sampling for Chemical Analyses and Toxicity
Testing of the Lower Duwamish Waterway Quality Assurance Project
Plan, January 2005, Dioxin/Furan Addendum, December 2009

° EPA Region 10 SOP for the Validation of Polychlorinated
Dibenzodioxin(PCDD) and Polychlorinated Dibenzofuran(PCDF) Data,
Revision 2.0, January 1996
° USEPA, Contract Laboratory Program National Functional Guidelines
for Polychlorinated Dioxins/Diobenzofurans Data Review, September
2005
Please feel free to contact us if you have any questions.
Sincerely,
Stella S. Cuenco
Data Validation Operations Manager/Senior Chemist

VALOGINWindward\Duwamish\22536 COV-R.wpd



Aitachment 1

Seattle WA / Lower Duwamish Waterway

DATE | DATE |Dioxins
LDC SDG# REC'D | DUE (8290)

Matrix:.. Water/Sediment =

A PPWG31717/WG31355]02/05/10103/01/10
B PPWG31752/WG31593]02/09/10103/01/10

otal T/SC ol27zjolojJolo]lofo]o]o|lo|lofjo]Jo]JojoJo]o]JoJojoJojoJofjo]JoJo]Jojojo]o/{f2r

Shaded cells indicate Level IV validation (all other cells are Level Il validation). These sample counts do not include MS/MSD, and DUPs 22536ST.wpd




Lower Duwamish Waterway Group
Data Validation Reports
LDC #22536

Dioxins/Dibenzofurans




Project/Site Name:

Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

LDC Report# 22536A21

Laboratory Data Consultants, Inc.
Data Validation Report

Lower Duwamish Waterway Group
December 16 through December 17, 2009
April 29, 2010

Sediment

Dioxins/Dibenzofurans

EPA Level IV

AXYS Analytical Services Ltd.

Sample Delivery Group (SDG): DPWG31717/WG31355

Sample Identification

LDW-§S8526-010
LDW-55528-010
LDW-SS8511-010
LDW-SS513-010
LDW-S8S524-010
LDW-SS527-010
LDW-§S8532-010
LDW-58535-010
LDW-SS5536-010
LDW-SS§537-010
LDW-SS5538-010
LDW-SS539-010
LDW-SS540-010
LDW-55542-010
LDW-5S543-010
LDW-SS545-010
LDW-55546-010

LDW-SS536-010DUP

VALOGINWWindward\Duwamish\22536A21.RV1



Introduction

This data review covers 18 sediment samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 1613B for
Polychlorinated Dioxins/Dibenzofurans.

This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), EPA Region 10 SOP for the Validation of Polychlorinated
Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran (PCDF) Data (Revision 2.0,
January 31, 1996) and a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Polychlorinated Dioxins/Dibenzofurans Data Review
(September 2005) as there are no current guidelines for the method stated above.

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.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

VALOGIN\Windward\Duwamish\22536A21.RV1 2



The following are definitions of the data qualifiers:

U

None

Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

indicates an estimated value.

J1 Blank Contamination: Indicates possible high bias and/or false positives.

J2 Calibration Range exceeded: Indicates possible low bias.

J3 Holding times not met: Indicates low bias for most analytes.

J4 Other QC parameters outside control limits: bias not readily determined.

J5 Other QC parameters outside control limits. The reported results appear
to be biased high. The actual value of target compound in the sample may
be lower than the value reported by the laboratory.

J6 Other QC parameters outside control limits. The reported results appear
to be biased low. The actual value of target compound in the sample may
be higher than the value reported by the laboratory.

Quality control indicates the data is not usable.

Presumptive evidence of presence of the constituent.

Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

Indicates the finding is based upon technical validation criteria.
Indicates the finding is related to a protocol/contractual deviation.

Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\Windward\Duwamish\22536A21.RV1 3



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between '*C-2,3,7,8-TCDD and *C-1,2,3,4-TCDD was less than or equal to
25%.

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

lll. Initial Calibration

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

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

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
The minimum S/N ratio was technically acceptable.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration concentrations were within the QC limits.

The ion abundance ratios for all PCDDs and PCDFs were within method criteria.
V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated
dioxin/dibenzofuran contaminants were found in the method blanks.

Method blank results flagged "K" by the laboratory as estimated maximum possible
concentration (EMPC) were considered not detected.

VALOGINWindward\Duwamish\22536A21.RV1 4



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.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VII. Ongoing Precision & Recovery (OPR) and Standard Reference Material (SRM)
Samples

Percent recoveries (%R) of the ongoing precision and recovery samples were within QC
limits.

Standard reference material samples were analyzed at the required frequency.
VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications

All target compound identifications were within validation criteria.

Xl. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:

Sample Compound Flag AorP
All samples in SDG All TCL compounds flagged "K" by the laboratory as U A
DPWG31717/WG31355 estimated maximum possible concentration.

XIl. System Performance

The system performance was acceptable.

VALOGINWindward\Duwamish\22536A21.RVA 5



XIll. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result
was reported for an individual sample, the least technically acceptable results were
rejected as follows:

Sample Compound Flag AorP

All samples in SDG 2,3,7,8-TCDF (from DB-5) R A
DPWG31717/WG31355

Data flags are summarized at the end of this report if data has been qualified.
XIV. Field Duplicates

No field duplicates were identified in this SDG.

XV. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\Windward\Duwamish\22536A21.RV1 6



Lower Duwamish Waterway Group
Dioxins/Dibenzofurans - Data Qualification Summary - SDG DPWG31717/WG31355

SDG Sample Compound Flag AorP Reason
DPWG31717/ | LDW-88526-010 All TCL compounds flagged "K" by the U A Compound quantitation
WG31355 L DW-8$58528-010 laboratory as estimated maximum and CRQLs (EMPC)

LDW-S§S511-010 possible concentration.

LDW-§8513-010
LDW-88524-010
LDW-S§8527-010
LDW-S8532-010
LDW-88535-010
LDW-88536-010
LDW-88537-010
LDW-88538-010
LDW-88539-010
LDW-88540-010
LDW-88542-010
LDW-88543-010
LDW-55545-010
LDW-88546-010
LDW-88536-010DUP

DPWG31717/ | LDW-88526-010 2,3,7,8-TCDF (from DB-5) R A Overall assessment of
WG31355 LDW-88528-010 data

LDW-88511-010
LDW-83513-010
LDW-S88524-010
LDW-88527-010
LDW-§8§532-010
LDW-S§8535-010
LDW-88536-010
LDW-88537-010
LDW-85538-010
LDW-88§539-010
LDW-88540-010
LDW-85542-010
LDW-S8543-010
LDW-S8545-010
LDW-85546-010
LDW-88536-010DUP

Lower Duwamish Waterway Group
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
DPWG31717/WG31355

No Sample Data Qualified in this SDG

VALOGIN\Windward\Duwamish\22536A21.RV1 7



LDC #_ 22536A21 VALIDATION COMPLETENESS WORKSHEET Date.;{- 2/ 0

SDG #,___DPWG31717/WG31355 Level IV Page:_Zofl_
Laboratory: AXYS Analytical Services Ltd. Reviewer:
2nd Reviewer:

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613)8

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

Validation Area Comments
Sampling dates: l‘lﬁé - | T/ﬂ 4
/

so/3e)

l. Technical holding times

. | HRGC/HRMS Instrument performance check

1. Initial calibration

&\ oot |

. | Routine calibration A | ,(\M"-Lc‘
V. | Blanks

V1. | Matrix spike/Matrix spike duplicates /6) U:P N /74» < DDA

VII. | Laboratory control samples ‘ O?R . &RM

VIll. | Regional quality assurance and guality control

IX. | internal standards

X. | Target compound identifications

Xl. | Compound quantitation and CRQLs

XIl. | System performance

D AR e

X1, | Overall assessment of data

XIV. | Field duplicates

P

| =t

XV. | Field blanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
WM
1 ] | LDW-58526-010 117 L DW-SS538-010 21 | £3(356~0 /l 31
2 ’ LDW-55528-010 12Y4’|LDW-SS539-010 22 \ 32
3 , LDW-SS8511-010 139/’LDW—SSS40-O1O 23 33
4 V| Low-55513-010 14; LDW-SS542-010 24 34
5 l LDW-55524-010 15 4 LDW-55543-010 25 35
6 ) LDW-88527-010 16‘é LDW-S5545-010 26 36
7 ‘ LDW-8S5532-010 17§ LDW-85546-010 27 37
8? LDW-85535-010 18Lk L DW-SS536-010DUP 28 38
97 LDW-S5536-010 19 29 39
70%< LDW-SS537-010 20 30 40
Notes:

22536A21W.wpd



DC #: .9@53463/ VALIDATION FINDINGS CHECKLIST Page: éof%

DG #:_ Zer <O usts Reviewer:
2nd Reviewer: o

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 828¢) /L7 2

Validation Area Yes | No NAI Findings/Comments

All technical holding times were met.

Cooler t

perature criteria was met

Was PFK exact mass 380.9760 verified? -

Were the retention time windows established for all homologues?

representing any other unlabeled TCDD isomers <25%7?

Was the chromatographic resolution between 23,7.8-TCDD and peaks /
7

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

Was the mass resolution adequately check with PFK?

7
L Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified? 4

Was the initial calibration performed at 5 concentration levels?

Were all percent relative standard deviations (%RSD) < 20% for unlabeled
standards and < Sﬁ for labeled standards?

Was the signal to noise ratio for each target compound > 2.5 and for each

Y
Did all calibration standards meet the lon Abundance Ratio criteria? vl
recovery and internal standard > 10? /

Was a routine calibration performed at the beginning and end of each 12 hour

period? ) ) ) e
Mees RC L m,+=

Were all i 4 Y for unlabeled standards and £=30% for n
labeled standards® “

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

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

Was a method blank performed for each matrix and concentration?

Was there contamination in the method blanks? {§ yes, please see the Blanks
validation completeness worksheet?

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. gl ZDL/EP < (06X DL

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

Was an LCS analyzed for this SDG?

DXN-SW90.IV version 1.0



IC #: 225 5463/ VALIDATION FINDINGS CHECKLIST Page:_<of =
0G #:_Fee o1 N Reviewer; &

2nd Reviewer:

Validation Area Yes | No | NA Findings/Comments

Was an LCS analyzed per extraction batch?

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

ANAN

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

Were internal standard recoveries within the 40-135% criteria?

Was the minimum S/N ratio of all internal standard peaks > 10?

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

For 2,3,7.8 substituted congeners without assaciated labeled standards, were the
relative retention times of the two quantitation peaks within 0.005 time units of the
RRT measured in the routine calibration?

For non-2,3,7,8 substituted congeners, were the retention times of the two
quantitation peeks within RT established in the performance check solution?

Did compound spectra contain all characteristic ions listed in the table attached?

Was the lon Abundance Ratio for the two quantitation ions within criteria?

Was the signal to noise ratio for each target compound and labeled standard > _
257

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

AAMNNANAEA

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

Al

Was an acceptable lock mass recorded and monitored?

Were the correct internal standard (IS), quantitation ion and relative response
factor (RRF) used to quantitate the compound? /

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

System performance was found to be acceptable. /

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

DXN-SWZ0.IV version 1.0 ) \ -



)C #: c;;ﬁBéﬁ-’/
)G #:__Spe Zousy

VALIDATION FINDINGS CHECKLIST

Page: 3 of =

Reviewer:

2nd Reviewer: ,A ~

l Validation Area

Yes

No

NA

Findings/Comments

Target compounds were detected in the field duplicates

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-SWQ0.IV version 1.0
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LDC #: Q.bsséA—"’

SDG #:

VALIDATION FINDINGS WORKSHEET Page:___/of /

Sample Calculation Verification Reviewer:

2nd reviewer: n_~

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 6290)‘// /3 /

N/A
N_N/A

Were all reported results recalculated and verified for all level IV samples?
Were all recalculated resuits for detected target compounds agree within 10.0% of the reported resuits?

Concentration = LYD
(A)RRF)(V,)(%S)
A, Area of the characteristic ion (EICP) for the

compound to be measured

Example:

Sample 1.D. / ' 74'

A, Area of the characteristic ion (EICP) for the specific
internal standard Jﬁ
i, Amount of internal standard added in nanograms Conc. = (34P }) { R0 ) ( )
(ng) (L.des) Co- BT g, &0 )
A Volume or weight of sample extract in milliliters (ml)
or grams (g).
RRF Relative Response Factor (average) from the initial =0, 5&3 WS
calibration b~y
Df Dilution Factor. 2/
%S Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) ( ) Qualification

RFCAI Cn0 21



LDC Report# 22536B21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Lower Duwamish Waterway Group
December 15 through December 17, 2009
April 29, 2010

Sediment

Dioxins/Dibenzofurans

EPA Level IV

AXYS Analytical Services Ltd.

Sample Delivery Group (SDG): DPWG31752/WG31593

Sample Identification

LDW-S8S508-010
LDW-55504-010
LDW-58S506-010
LDW-S§8512-010
LDW-SS518-010
LDW-8S519-010
LDW-SS521-010
LDW-§5522-010
LDW-55534-010
LDW-§5541-010
LDW-SS534-010DUP

VALOGIN\Windward\Duwamish\22536B21.RV1



Introduction

This data review covers 11 sediment samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 1613B for
Polychlorinated Dioxins/Dibenzofurans.

This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), EPA Region 10 SOP for the Validation of Polychlorinated
Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran (PCDF) Data (Revision 2.0,
January 31, 1996) and a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Polychlorinated Dioxins/Dibenzofurans Data Review
(September 2005) as there are no current guidelines for the method stated above.

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.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.
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The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

J1 Blank Contamination: Indicates possible high bias and/or false positives.

J2 Calibration Range exceeded: Indicates possible low bias.

J3 Holding times not met: Indicates low bias for most analytes.

J4 Other QC parameters outside control limits: bias not readily determined.

J5 Other QC parameters outside control limits. The reported results appear
to be biased high. The actual value of target compound in the sample may
be lower than the value reported by the laboratory.

J6 Other QC parameters outside control limits. The reported results appear

to be biased low. The actual value of target compound in the sample may
be higher than the value reported by the laboratory.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.
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I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between '*C-2,3,7,8-TCDD and '*C-1,2,3,4-TCDD was less than or equal to
25%.

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

lll. Initial Calibration

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

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

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
The minimum S/N ratio was technically acceptable.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration concentrations were within the QC limits.

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

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:

Extraction

Method Blank ID Date Compound Concentration Associated Samples
WG31593-101 1/25/10 1,2,3,4,6,7,8-HpCDD 0.059 ng/Kg All samples in SDG
OCDD 0.080 ng/Kg DPWG31752/WG31593
Total HpCDD 0.059 ng/Kg
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Sample concentrations were compared to concentrations detected in the method blanks.
The sample concentrations were either not detected or were significantly greater (>5X
blank contaminants) than the concentrations found in the associated method blanks.

Method blank results flagged "K" by the laboratory as estimated maximum possible
concentration (EMPC) were considered not detected.

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.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits with the following exceptions:

DUP ID
(Associated
Samples) Compound RPD (Limits) Fiag AorP
LDW-8S5534-010DUP 1,2,3,4,7,8-HXCDF 55.4 (<50) J (all detects) A

(LDW-58534-010
LDW-85534-010DUP)

VIl. Ongoing Precision & Recovery (OPR) and Standard Reference Material (SRM)
Samples

Percent recoveries (%R) of the ongoing precision and recovery samples were within QC
limits.

Standard reference material samples were analyzed at the required frequency.
VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications

All target compound identifications were within validation criteria.

Xl. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:
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Sample Compound Flag A or P

All samples in SDG All TCL compounds flagged "K" by the laboratory as U A
DPWG31752/W(GE31593 estimated maximum possible concentration.

XIl. System Performance

The system performance was acceptable.

Xill. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one resuit

was reported for an individual sample, the least technically acceptable results were
rejected as follows:

Sample Compound Flag AorP

LDW-88504-010 2,3,7,8-TCDF (from DB-5) R A
LDW-SS506-010
LDW-88512-010
LDW-858518-010
LDW-88519-010
LDW-88521-010
LDW-88522-010
LDW-8S534-010
LDW-§5541-010
LDW-85534-010DUP

Data flags are summarized at the end of this report if data has been qualified.
XIV. Field Duplicates

No field duplicates were identified in this SDG.

XV. Field Blanks

No field blanks were identified in this SDG.
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Lower Duwamish Waterway Group
Dioxins/Dibenzofurans - Data Qualification Summary - SDG DPWG31752/WG31593

SDG Sample Compound Flag AorP Reason
DPWG31752/ | LDW-SS8534-010 1,2,3,4,7,8-HXCDF J (all detects) A Duplicate sample analysis
WG31593 LDW-SS534-010DUP (RPD)

DPWG31752/ | LDW-SS508-010 All TCL compounds flagged "K" by the u A Compound quantitation
WG31593 LDW-SS504-010 laboratory as estimated maximum and CRQLs (EMPC)
LDW-55506-010 possible concentration.

LDW-88512-010
LDW-S85518-010
LDW-S8518-010
LDW-§§521-010
LDW-88522-010
LDW-88534-010
LDW-58541-010
LDW-§8534-010DUP

DPWG31752/ | LDW-8S8504-010 2,3,7,8-TCDF (from DB-5) R A Overall assessment of
WG31593 LDW-SS508-010 data

LDW-S§8512-010
LDW-8S518-010
LDW-8S519-010
LDW-88521-010
LDW-88522-010
LDW-8§534-010
LDW-8S541-010
L.DW-88534-010DUP

Lower Duwamish Waterway Group
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
DPWG31752/WG31593

No Sample Data Qualified in this SDG

VALOGIN\Windward\Duwamish\22536B21.RV1 7



LDC #.__22536B21

SDG #.__DPWG31752/WG31593
Laboratory: AXYS Analvtical Services Ltd.

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

VALIDATION COMPLETENESS WORKSHEET
Level IV

Date: 2
Page: _[of}Z__
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.

Validation Area_ _ Comments
1. Technical holding times Sampling dates: / ol/ )5S~/ 7/ Y 7
11. HRGC/HRMS Instrument performance check ‘% / ’
.| nitial calibration ~ | =0/3¢ 7,
IV. - | Routine calibration . B (Lwa }"’5 .
V. ] Blanks /ﬁ/\/
VI. | Matrix spike/Matrix spike duplicates /D“—JF N //Aﬁ\/
Vli. | Laboratory control samples \ /-A aﬂ Lo< R?v\
VIIl. | Regional quality assurance and guality control N
IX. ] Internal standards Q{\
X. | Target compound identifications (ﬂ\
Xi. | Compound quantitation and CRQLs /m /
Xll. -] System performance %\
XHll. | Overall assessment of data «‘W\ /
XIV. | Field duplicates f\l
XV. | Field blanks
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validat'ed SamZes:
% 'y'=

Notes:

1" | LDW-S8508-010 11 |LDW-SS534-010DUP 1 \WFE2)E5F370 A31
2 | LDW-SS504-010 412 22 / g 32
3 7| LDW-S5506-010 113 23 33
4 /| Low-ss512:010 L4 24 34
5 7] LDW-55518-010 115 25 35
6 ‘7 1L.DW-85519-010 116 26 36
7 7 LDW-SS521-010 17 27 37
8 27| LDW-SS522-010 418 28 38
9 7’| LoW-55534-010 119 29 39
107 | Low-ss541-010 /1 20 30 40




DC #: a&éﬁ’é&?/ VALIDATION FINDINGS CHECKLIST Page:_ /of 3
DG #:_ze¢ Pned Reviewer: G

2nd Reviewer: M

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8286174/ 2 )

Validation Area Yes Findings/Comments

All technical holding times were met.

Cooler temperature criteria was met,

Was PFK exact mass 380.9760 verified?

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)?

/
Were the retention time windows established for all homologues? d
Z

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?

BRI

Was the initial calibration performed at 5 concentration levels? /

sty 3
. - 3’9( [
Were all percent relative standard deviations {%RSD) < 20%/tor Uflabeled
standards and < 30% for labeled standards?

Did all calibration standards meet the lon Abundance Ratio criteria?

Was the signal to noise ratio for each target compound > 2.5 and for each
recovery and internal standard > 10?7

Was a routine calibration performed at the beginning and end of each 12 hour

period? ; vy
QK | L g =T
Were ‘ sDY <=26% for unlabeled standards and=-86%fer i
labeled standards L u \M\"('G o d
- =
Did all routine calibration standards meet the lon Abundance Ratio criteria? v

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

Was there contamination in the method blanks? 1f yes, please see the Blanks

Was a method blank performed for each matrix and concentration? /
validation completeness worksheet? /

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 / i
MS/MSD. Sail / Water.

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

Was an LCS analyzed for this SDG?

DXN-SW90.1V version 1.0



IC #: 825%34 VALIDATION FINDINGS CHECKLIST Page:_<of 3
)G #: 2x D M Reviewer:  &—
2nd Reviewer: |

Validation Area No | NA Findings/Comments

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within

Yes
Was an LCS analyzed per extraction batch? /
the QC limits? /

|

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

o,

o s R

Were internal standard recoveries within the 40-135% criteria?

D

Was the minimum S/N ratio of all internal standard peaks > 10?

For 2,3,7.8 substituted congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the
labeled standard?

For 2,3,7.8 substituted congeners without associated labeled standards, were the
relative retertion 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
quantitation peaks within RT established in the performance check solution?

Did compound spectra contain all characteristic ions listed in the table attached?

Was the lon Abundance Ratio for the two quantitation ions within criteria?

Was the signal to noise ratio for each target compound and labeled standard >_
257

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

AN NI N AN AN AN AN

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

Was an acceptable lock mass recorded and monitored?

Were the correct internal standard (IS), quantitation ion and relative response
factor (RRF) used to quantitate the compound?

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

System petformance was found to be acceptable. / [

Overall assessment of data wes found to be acceptable.

Field duplicate pairs were identified in this SDG. —_—

DXN-SW90.IV version 1.0 - \/ -



C #: 2an34 82

)G #:

VALIDATION FINDINGS CHECKLIST

Page:_=of =
Reviewer._ &~

2nd Reviewer: f-

Validation Area

Yes

NA

Findings/Comments

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

bXN-SWQO.iV version 1.0
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LDC #: zzs%BﬁL
SDG #:

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8206}-57 > )

<g N N/A
N_N/A

VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification

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

Page:____[_of _L__
B el

Reviewer:

2nd reviewer: 94

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

Concentration = (A)(L.}(DF)

A,

RRF

Df
%S

(AJRAF)(V,)(%S)

Area of the characteristic ion (EICP) for the
compound to be measured

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

Amount of internal standard added in nanograms
(ng)

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

Relative Response Factor (average) from the initial
calibration

Dilution Factor.

Percent solids, applicable to soif and solid matrices
only.

Example:

Sample 1.D. ,

-

Conc. = (3.7—4:6 3y (= )

kf:e].éég)( /.07')((/'5 X )

- [.48 ns
/<5“ \

Sample ID Compound

Reported
Concentration

( )

Calculated
Concentration

( )

Qualification

RECALC90.21
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d l“ m l LABORATORY DATA CONSULTANTS, INC.
ML L 7750 El Camino Real, Suite 2L Carisbad, GA 92009 Phone: 760/634-0437 Fax: 760/634-0439
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Windward Environmental, LLC April 30, 2010
200 West Mercer Street, Suite 401

Seattle, WA 98119

ATTN: Ms. Marina Mitchell

SUBJECT: Lower Duwamish Waterway Group, Data Validation
Dear Ms. Mitchell,

Enclosed are the revised validation reports for the fractions listed below. These
SDGs were received on February 10, 2010. Attachment 1 is a summary of the
samples that were reviewed for each analysis.

LDC Project # 22575:
SDG # Fraction

QF92, QG62 Semivolatiles, Polynuclear Aromatic Hydrocarbons,
Polychlorinated Biphenyls, Metals, Wet Chemistry

The data validation was performed under EPA Level lll & IV guidelines. The analyses
were validated using the following documents, as applicable to each method:

° Final Surface Sediment Sampling for Chemical Analyses and Toxicity
Testing of the Lower Duwamish Waterway Quality Assurance Project
Plan, January 2005

° Final Surface Sediment Sampling for Chemical Analyses and Toxicity
Testing of the Lower Duwamish Waterway Quality Assurance Project
Plan, January 2005, Dioxin/Furan Addendum, December 2009

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

° USEPA, Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review, October 2004

] EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste,
update 1, July 1992; update IIA, August 1993; update Il, September
1994: update 1IB, January 1995; update lll, December 1996, update IlIA,
April 1998; 11IB, November 2004; Update IV, February 2007

Please feel free to contact us if you have any questions.
Sincerely,
R Fey v

Stella S. Cuenco
Data Validation Operations Manager/Senior Chemist

VALOGINWindward\Duwamish\22575COV-R.wpd



EDD

LDC #22575 (Windward Environmental, LLC - Seattle WA / Lower Duwamish Waterway Group)

Attachment 1

(3) SVOA PAH Total Part.
DATE | DATE | SVOA |(8270D- | (8270D-| PCBs | Metals As TOC Solids Size
LDC SDG# REC'D | DUE |(8270D)| SIM) SIM) (8082) |[(SW846)| (200.8) | (Plumb) | (160.3) | (PSEP)
Matrix: Water/Sediment WI{S[WIS|WI|]S|W]|]S|W]|]S]WIS WIJ]S |W S
A QF92 02/10/10]03/04/10{ - - - - - - - - - - - -
B QG62 02/10/10]03/04/10
B QG62 02/10/10]03/04/10{ |
Total A/SC o0]J]3]J]o]3]o]15]0J15{0 )3 |o0oj10j0|8]0f8]O0]|8 0|l]O0}JO 73
Shaded cells indicate Level iV validation (all other cells are Level Il validation). These sample counts do not include MS/MSD, and DUPs 22575ST.wpd




Lower Duwamish Waterway Group
Data Validation Reports
LDC #22575

Semivolatiles




LDC Report# 22575B2a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

Sample Delivery Group (SDG):

Sample Identification

LDW-SS502-010-comp
LDW-S8S527-010**
LDW-SS603-010

Lower Duwamish Waterway Group

December 17, 2009 through January 11, 2010
April 29, 2010

Sediment

Semivolatiles

EPA Level Il & IV

Analytical Resources, Inc.

QG62

“*Indicates sample underwent EPA Level IV review

VALOGIN\Windward\Duwamish\22575B2A.RV1



Introduction

This data review covers 3 sediment samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8270D for
Semivolatiles.

This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory
Program National Functional Guidelines for Superfund Organic Methods Data Review
(June 2008).

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.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

Samples indicated by a double asterisk on the front cover underwent EPA Level IV
review. EPA Level Ill review was performed on all of the other samples. Raw data were
not evaluated for the samples reviewed by EPA Level Ill criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGINW\Windward\Duwamish\2257582A.RV1 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

ll. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

lll. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 30.0% for all
compounds.

Inthe case where %RSD was greater than 15.0%, the laboratory used a calibration curve
to evaluate the compound. All coefficients of determination (r*) were greater than or equal
to 0.990 .

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

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing
calibration RRF were within the method criteria of less than or equal to 20.0% for

calibration check compounds (CCCs) and 25.0% for all other compounds with the
following exceptions:

Date Compound %D Associated Samples Flag AorP
1/28/10 Hexachlorocyclopentadiene 26.0 All samples in SDG J (all detects) A
QG62 UJ (all non-detects)
2,4-Dinitrophenol 31.2 J (all detects)
UJ (all non-detects)

The percent differences (%D) of the second source calibration standard were less than
or equal to 25.0% for all compounds.

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

VALOGIN\Windward\Duwamish\22575B2A.RV1 3



V. Blanks

Method blanks were reviewed for each matrix as applicable. No semivolatile
contaminants were found in the method blanks.

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

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

VIIl. Laboratory Control Samples (LCS)
Laboratory control samples were reviewed for each matrix as applicable. Percent

recoveries (%R) and relative percent differences (RPD) were within QC limits with the
following exceptions:

LCS ID
{Associated LCS LCSD RPD (Limits)

Samples) Compound %R (Limits) %R (Limits) Flag A orP
LCS/LCSD-012610 4-Chioroaniline 32.7 (40-130) - 54.7 (<50) J (all detects) P
(All samples in SDG 3,3'-Dichlorobenzidine 38.4 (40-130) - - UJ (all non-detects)

QG62) Aniline 25.2 (40-130) - 57.6 (<50)

Standard reference material was analyzed at the required frequency.

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which

EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level lll criteria.

VALOGIN\Windward\Duwamish\22575B2A.RV1 4



Xll. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:

Sample Compound Finding Flag AorP
All samples in Benzo(b)fluoranthene Due to lack of resolution between these compounds in the J (all detects) A
SDG QG862 Benzo(k)fluoranthene samples, the laboratory performed the quantitation using the total J (all detects)
peak area and reported the average concentration for both
compounds.

The actual values of these compounds may be lower or higher than the values reported
by the laboratory.

Raw data were not evaluated for the samples reviewed by EPA Level lll criteria.
XIll. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XIV. System Performance

The system performance was acceptable for samples on which EPA Level IV review was
performed. Raw data were not evaluated for the samples reviewed by Level lii criteria.

XV. Overall Assessment
Data flags are summarized at the end of this report if data has been qualified.
XVLI. Field Duplicates

Samples LDW-8S8527-010** and LDW-SS603-010 were identified as field duplicates. No
semivolatiles were detected in any of the samples with the following exceptions:

Concentration (ug/Kg)
Compound LDW-85527-010* LDW-S5603-010 RPD
Phenol 21 20 5
Benzoic acid 48 62 25
Acenaphthene 11 11 o]
Fluorene 11 1 0
Phenanthrene 67 94 34

VALOGIN\Windward\Duwamish\22575B2A.RV1 5



Concentration (ug/Kg)

Compound LDW-S§8527-010* LDW-$5603-010 RPD
Anthracene 30 31 3
Di-n-butyiphthalate 20 37 60
Fluoranthene 190 230 19
Pyrene 170 170 0
Benzo(a)anthracene 94 90 4
Bis(2-ethylhexyl)phthalate 320 230 33
Chrysene 150 140 7
Benzo(b)fluoranthene 87 94 8
Benzo(k)fluoranthene 87 94 8
Benzo(a)pyrene 86 94 9
Indeno(1,2,3-cd)pyrene 50 45 il
Dibenz(a,h)anthracene 26 22 17
Benzo(g,h,i)perylene 54 46 16
Dimethylphthalate 20U 180 200
Dibenzofuran 20U 1" 200
Carbazole 20U 11 200

XVII. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\Windward\Duwamish\22575B2A.RV1




Lower Duwamish Waterway Group
Semivolatiles - Data Qualification Summary - SDG QG62

SDG Sample Compound Flag AorP Reason

QG62 LDW-85502-010-comp Hexachlorocyclopentadiene J (all detects) A Continuing calibration (%D)
LDW-S8527-010** UJ (all non-detects)

LDW-SS603-010 2,4-Dinitrophenol J (all detects)
UJ (all non-detects)

QG862 LDW-83502-010-comp 4-Chloroaniline J (all detects) P Laboratory control samples
LDW-88527-010** UJ (all non-detects) (%R)(RPD)
LDW-8S603-010 Aniline J (all detects)

UJ (all non-detects)

QGe2 LDW-SS8502-010-comp 3,3-Dichlorobenzidine J (all detects) P Laboratory control samples
LDW-55527-010** UJ (all non-detects) (%R)

LDW-SS603-010

QGB2 LDW-S88502-010-comp Benzo(b)fluoranthene J (all detects) A Compound quantitation and
LDW-88527-010* Benzo(k)fluoranthene J (all detects) CRQLs (peak resolution)
LDW-85603-010

Lower Duwamish Waterway Group
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG QG62

No Sample Data Qualified in this SDG

VALOGIN\Windward\Duwamish\22575B2A RV1




LDC #:

22575B2a

SDG #__QG62
Laboratory: Analytical Resources, Inc.

VALIDATION COMPLETENESS WORKSHEET

Level &7 T /Y

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

Date:=? re

Page:_/of _/_
Reviewer. QL—

2nd Reviewer:__'4c7_

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

Validation Area Comments
l. Technical holding times qA"\ Sampling dates: //// / / / O ; ) 2//'7"// ?
Il. GC/MS Instrument performance check -A\ !
. | initial calibration Ra Pep. Y2
IV. | Continuing calibration/ICV /6\/\] [ a-V// coV s 26/p
V. | Blanks % /
V1. | Surrogate spikes Wg
VII. | Matrix spike/Matrix spike duplicates f& C:I ) %74 %e/\ Lt\ /’(
VIIl. | Laboratory control samples W < @3 L’
IX. | Regional Quality Assurance and Quality Control N
X. Internal standards <A‘
XI. | Target compound identification %\
Xll. | Compound quantitation/CRQLs /ﬁ/\/
XHI. { Tentatively identified compounds (TICs) “
XIV. | System performance % )
XV. | Overall assessment of data “A‘
XVI. | Field duplicates /a =2+
XVII._| Field blanks
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: == et |V
1 | LDW-55502-010-comp ,{ea(’ 11 (4R -0124 1D 21 31
2 |iow-sss2z-010 ¥* | |12 22 32
3 LDW-SS603-010 1/ 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

22575B82aW.wpd



LDC #: 9%&/ VALIDATION FINDINGS CHECKLIST Page: _Aof_-"
SDG #: i 1 &244 a4 Reviewer:
2nd Reviewer:___ \__-

Method: Semivolatiles (EPA SW 846 Method 8270C)

Validation Area Yes indi C

Did the laboratory perform a 5 point calibration prior'to yéa'ym'ple ahélysns?

I Were all percent relative standard deviations (%RSD) and relative response factors
(RRF) within method criteria for all CCCs and SPCCs?

Was a curve fit used for evaluation?

Did the initial calibration meet the curve fit acceptance criteria of > 0.9907

Were all percent relative standard deviations (%RSD) < 30% and relative response
factors (RRF) > 0.057?

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

Were all percent differences (%D) and relative response factors (RRF) within
method criteria for all CCCs and SPCCs?

e
7
/
/

Were all percent differences (%D) < 25% and relative response factors (RRF) > /
0.05?

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

ANAN

Was a method blank analyzed for each matrix and concentration?

Was there contamination in the method blanks? If yes, please see the Blanks /
validation completeness worksheet. ‘

Were all surrogate %R within QC limits? pd

If 2 or more base neutral or acid surrogates were outside QC limits, was a
reanalysis performed to confirm %R? /

erformed to confirm %R?

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

Was a MS/MSD analyzed every 20 samples of each matrix?

Were the MS/MSD percent recoveries (%R) and the relative percent differences 4
RPD) within the QC limits?

NN

Was an LCS analyzed for this SDG?

SVOA-SW_2.wpd version 2.0



LDC#: 22>, =A VALIDATION FINDINGS CHECKLIST Page: <50f_-:
SDG #: Reviewer,_—F—
2nd Reviewer:___ ) _

“ Validation Area Yes | No | NA Findings/Comments

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

“ Did compound spectra meet specified EPA "Functional Guidelines” criteria?

aks verified and accounted for?

Were the cormrect internal standard (IS), quantitation ion and relative response factor
(RRF) used to quantitate the compound?

SN BN D N

Were compound quantitation and CRQLs adjusted to reﬂect all sample dnluhons and
dry weight factors applicable to level IV valldatlon'l» - : I e B

Were the major ions (> 10 percent relative intensity) in the reference spectrum
evaluated in sample spectrum?

Were relative intensities of the major ions within + 20% between the sample and the
reference spectra?

ANEAN

Did the raw data indicate that the laboratory performed a library search for all /
required peaks in the chromatograms (samples and blanks)?

System performance was found to be acceptable.

l Overall assessment of data was found to be acceptable.

/
Field duplicate pairs were identified in this SDG. /

‘ Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

“ Target compounds were detected in the field blanks.

SVOA-SW_2.wpd version 2.0
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LDC#:22575B2a VALIDATION FINDINGS WORKSHEET Page:_] of {
SDG#:_See Cover Field Duplicates Reviewer.__G—

2nd Reviewer:I

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

Y'Y N NA Were field duplicate pairs identified in this SDG?
Y/N NA Were target analytes detected in the field duplicate pairs?

Concentration (ug/Kg) Qualifications
Compound 2 3 RPD (Parent Only)
A 21 20 5
PPP 48 62 25
GG 11 11 0
NN 11 1 0
uu 67 94 34
w 30 31 3
XX 20 37 60
YY 190 230 19
Y4 170 170 0
ccc 94 90 4
EEE 320 230 33
DDD 150 140 7
GGG 87 94 8
HHH 87 94 8
n 86 94 9
JUJ 50 45 11
KKK 26 22 17
LEL 54 46 16
cc 20U 180 200
3 20V 11 200
ww 20U 11 200
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LDC #:&zﬂgﬁga

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

% Recovery: SF/SS * 100

VALIDATION FINDINGS WORKSHEE |
Surrogate Results Verification

Where: SF = Surrogate Found
88 = Surrogsate Spiked

Page: fof /
Reviewer: @ 2
2nd reviewer: L~

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

Sample ID: =2
Percent Percont
Surrogate Surrogate Recovery Recovery Percent
, Spiked - Found Reported Recalculated Difference
[wobercenes >=2 | 52307 4.8 | =m0 2% o>
[[2-Foroviphenyt | 42 zed | 726 |V
fiverpnenytata v Ad=222 | =2 T T oI
375 B9 29384 22 . % s> B o
2 Fluorophenol 228397 | £3.4 &3. 6 0./
2,4,6-Tribromophenol 3 3?3 Lé 4ﬁ _/ 40 . =2 0 /
2-Chlorophenol-d4 \/ QAt. x2S 7 éé ) / & é . l 0
1,2-Dichlorobenzene-d4 =2 D [ gﬁéﬁéé é/ , = & ( . 4— /) 2
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-dS
2-Fiuorobiphenyl
Terphenyl-d14
2-Fluorophenol
2,4,6-Tribromophenol
2-Chiorophenol-d4
1,2-Dichiorobenzene-d4
Sample ID:
Percent Percent
Surrogate Surrogate Recovery - Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-d5
2-Fluorobiphenyt
Terphenyl-di4

2-Fluorophenol

2,4,6-Tribromophenol

2-Chlorophencl-d4

1,2-Dichlorobenzene-d4

SURRCALC.28
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LDC #:ggzzq VALIDATION FINDINGS WORKSHEET Page:__ /ot /
SDG #:MM Sample Calculation Verification Reviewer:

2nd reviewer: Ko
METHOD: GC/MS BNA (EPA SW 846 Method 8270)

@N N/A Were all reported results recalculated and verified for all level IV samples?

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

Concentration =  (A)(1.)(V,}(DF)(2.0} Example:
(AJ(RRF)(V,)(V)(%S)

A, =  Area of the characteristic ion (EICP) for the Sample I.D. — %

compound to be measured
A. = Areaof the characteristic ion (EICP) for the specific

internal standard ﬂ
I, = Amount of internal standard added in nanograms Conc. = 50345)( 20 y ez y [ 3y

(re) . (;/7;(5/)( [552D0 | X =& )
\"A =  Volume or weight of sample extract in milliliters (ml)

or grams (g). 0
V, = Volume of extract injected in microliters (ul) = ;{ X :M%
V, =  Volume of the concentrated extract in microliters (ul) Z
Df =  Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices

only.
20 = Factor of 2 to account for GPC cleanup

Reported Calculated
Concentration Concentration
# Sample 1D Compound { ) ( ) Qualification

RECALC.2S



LDC Report# 22575B2b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Lower Duwamish Waterway Group

December 17, 2009 through January 11, 2010
April 29, 2010

Sediment

Semivolatiles

EPA Level lll & IV

Analytical Resources, Inc.

Sample Delivery Group (SDG): QG62

Sample ldentification

LDW-SS502-010-comp
LDW-SS8527-010**
LDW-SS603-010
LDW-SS502-010-compMS
LDW-SS502-010-compMSD

**Indicates sample underwent EPA Level IV review

VALOGIN\Windward\Duwamish\22575B2B.RV1



Introduction

This data review covers 5 sediment samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per a modification of EPA SW 846
Method 8270D using Selected lon Monitoring (SIM) for Semivolatiles.

This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory
Program National Functional Guidelines for Superfund Organic Methods Data Review
(June 2008).

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.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV
review. A EPA Level lll review was performed on all of the other samples. Raw data were
not evaluated for the samples reviewed by Level lll criteria since this review is based on
QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\Windward\Duwamish\22575B2B.RV1 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

ll. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals. All ion abundance
requirements were met.

lll. Initial Calibration
Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 30.0% for
compounds.

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve
to evaluate the compound. All coefficients of determination (r*) were greater than or equal
to 0.990 .

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

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
All of the continuing calibration percent differences (%D) between the initial calibration

RRF and the continuing calibration RRF were less than or equal to 25.0% with the
following exceptions:

Date Compound %D Associated Sampies Flag AorP
1/29/10 Hexachlorobenzene 36.3 All samples in SDG J (all detects) A
QG62 UJ (all non-detects)

The percent differences (%D) of the second source calibration standard were less than
or equal to 25.0% for all compounds.

Date Compound %D Associated Samples Flag AorP
1/5/10 N-Nitrosodiphenylamine 31.94 All samples in SDG J (all detects) A
QG62 UJ (all non-detects)

VALOGIN\Windward\Duwamish\22575B2B.RV1 3



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

V. Blanks

Method blanks were reviewed for each matrix as applicable. No semivolatile
contaminants were found in the method blanks with the following exceptions:

Extraction Compound
Method Blank ID Date TIC (RT in minutes) Concentration Associated Samples
MB-012610 1/26/10 Diethylphthalate 19 ug/Kg All samples in SDG QG62

Sample concentrations were compared to concentrations detected in the method blanks.
The sample concentrations were either not detected or were significantly greater (>10X
for common contaminants, >5X for other contaminants) than the concentrations found in
the associated method blanks.

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each

matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD)
were within QC limits with the following exceptions:

Spike ID
(Associated MS (%R) MSD (%R) RPD
Samples) Compound (Limits) {Limits) (Limits) Flag AorP
LDW-8S8502-010-compMS/MSD Hexachlorobenzene 133 (40-130) 131 (40-130) - J (all detects) A

(LDW-8§502-010-comp)

VIll. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits with the following exceptions:

VALOGIN\Windward\Duwamish\22575B2B.RV1 4



LCS ID Compound %R (Limits) Associated Samples Flag AorP

LCS-012610 Benzyl alcohol 0 (40-130) All samples in SDG QG62 J (all detects) P
UJ (all non-detects)

Although the percent recovery for benzyl alcohol was severely low, using professional
judgement, the associated results were qualified as estimated (J/UJ) since the MS/MSD
percent recoveries were within the QC limits.

Standard reference material was analyzed at the required frequency.

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

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

Xl. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
a EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level Il criteria.

XIl. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level IV review was performed. Raw data were not evaluated for the
samples reviewed by Level lll criteria.

XIll. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XIV. System Performance

The system performance was acceptable for samples on which a EPA Level IV review
was performed. Raw data were not evaluated for the samples reviewed by Level ||
criteria.

XV. Overall Assessment

Data flags are summarized at the end of this report if data has been qualified.

VALOGIN\Windward\Duwamish\22575B2B.RV1 5



XVI. Field Duplicates

Samples LDW-SS527-010** and LDW-SS603-010 were identified as field duplicates. No
semivolatiles were detected in any of the samples with the following exceptions:

Concentration (ug/Kg)

Compound LDW-$8527-010** LDW-S5603-010 RPD

Butylbenzylphthalate 22 22 0

VALOGIN\Windward\Duwamish\2257582B.RV1 6



Lower Duwamish Waterway Group
Semivolatiles - Data Qualification Summary - SDG QG62

SDG Sample Compound Flag AorP Reason

QGe2 LDW-S8502-010-comp Hexachlorobenzene J (all detects) A Continuing calibration (%D)
LDW-88527-010* UJ (all non-detects)
LDW-85603-010

QG62 LDW-88502-010-comp N-Nitrosodiphenylamine J {all detects) A Continuing calibration (ICV
LDW-88527-010** UJ (all non-detects) %D)
LDW-S8603-010

QG62 LDW-S88502-010-comp Hexachlorobenzene J (all detects) A Matrix spike/Matrix spike

duplicates (%R)

QG62 LDW-§8502-010-comp Benzyl alcohol J (all detects) P Laboratory control samples
LDW-S8527-010* UJ (all non-detects) (%R)
LDW-85603-010

Lower Duwamish Waterway Group
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG QG62

No Sample Data Qualified in this SDG

VALOGIN\Windward\Duwamish\22575B2B.RV1




CLDC #:_22575B2b

SDG #._ QG62
Laboratory: Analytical Resources, Inc.

VALIDATION COMPLETENESS WORKSHEET

Leveltd ﬁ/ v

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

Date: (£

Page:_'/6f "/

Reviewer:

2nd Reviewer: A

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

Validation Area Comments
I. | Technical holding times -A Sampling dates: I%/[T ;Z 4 - ,/I l// D
11 GC/MS Instrument performance check B
. | initial calibration qér tap. ¥y =
IV. | Continuing calibration/icV N <V feV = >S5 o
V. | Blanks 4/\1
VI. | Surrogate spikes A"
VI, | Matrix spike/Matrix spike duplicates ’ﬁ/\/
VIIl. | Laboratory control samples /61/\/ LS SEL/(
IX. | Regional Quality Assurance and Quality Control N
X. Internal standards ﬁ\
Xl. | Target compound identification 74
Xil. | Compound quantitation/CRQLs %\
XII. | Tentatively identified compounds (TICs) N
XIV. | System performance %
XV. | Overall assessment of data <A\
XVI. | Field duplicates /W\[ D
Xvil. | Field blanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Sazples: e el MY

1 | LDW-85502-010-comp 1 |MB—g 261D 21 31
2 | Low-sss27-010 ** 12 22 32
3 | LDW-SS603-010 13 23 33
4 | LDW-SS502-010-compMs | 14 24 34
5 | LDW-5S502-010-compMSD | 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

22575B2b.wpd



LDC #: 2:525534 VALIDATION FINDINGS CHECKLIST Page:_/of =
SDG # zed Szt ) Reviewer:_ Q—
2nd Reviewer:__ §

Method: Semivolatiles (EPA SW 846 Method 8270C)

und to be within the specified |

Did the IabOratory’ perform a 5 ‘poiﬁt calibration prior to sampie arialy5|s?

Were all percent relative standard deviations (%RSD) and relative response factors
(RRF) within method criteria for all CCCs and SPCCs?

Was a curve fit used for evaluation?

Did the initial calibration meet the curve fit acceptance criteria of > 0.9907?

Were all percent relative standard deviations (%RSD) < 30% and relative response
factors (RRF) > 0.05?

each instrument?

Were all percent differences (%D) and relative response factors (RRF) within

Was a continuing calibration standard analyzed at least once every 12 hours for /"
method criteria for all CCCs and SPCCs? /

Were all percent differences (%D) < 25% and relative response factors (RRF) > /
?

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

Was a method blank analyzed for each matrix and concentration?

validation compl t worksheet »

Were all surrogate %R within QC limits?

d
Was there contamination in the method blanks? If yes, please see the Blanks /

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

NI

If an cent, was a reanal formed to confirm %R?

%R was less tha 10 pe

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 s
MS/MSD. Soil / Water. pd

Was a MS/MSD analyzed every 20 samples of each matrix?

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

Was an LCS analyzed for this SDG?

SVOA-SW_2.wpd version 2.0



LDC #: 92575% VALIDATION FINDINGS CHECKLIST Page:

SDG#__Zz4 Reviewer:
o 2nd Reviewer:

Validation Area Yes | No | NA Findings/Comments

Was an LCS analyzed extraction batch?

Were the LCS percent recoveries (%R) and relative peroent difference (RPD) within /
the Q

Were internal standard:area counts: w:thm -50% or +100% of the assocrated
callbratlon standard?

Were retent:on trm&s wrthm + 30 seeonds from the assocrated callbratlonsta ' rd" s

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

“Did compound spectra meet specified EPA "Functional Guidelines” criteria?

e chromatogram peaks verified and accounted

Were the correct internal standard (IS), quantitation ion and relative response factor
{RRF) used to quantitate the compound?

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

Were the major ions (> 10 percent refative intensity) in the reference spectrum
evaluated in sample spectrum?

Were relative intensities of the major ions within + 20% between the sample and the
reference spectra?

NN

Did the raw data indicate that the laboratory performed a library search for all /
required peaks in the chromatograms (samples and blanks)?

System performance was found to be acceptable.

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

“ Target compounds were detected in the field blanks.

SVOA-SW_2.wpd version 2.0
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SDG #.22¢ =gy

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

[Y N N/A
Y/N_N/A

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

Field Duplicates

R .

Reviewer;, 4——

2nd reviewer:

| Concentration ( /“'g =%
7 p
Compound = = RPD
ALA 2> = > 2
Concentration ( )
Compound RPD
Concentration ( )
Compound RPD
'é&ncentyfzé‘tiii;h’(f - , : ) :
_Compound B ‘

FLDUP4.2S
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VALIDATION FINDINGS WORKSHEET
Surrogate Results Verification

Page: /Jof /
Reviewer:
2nd reviewer:

LDC #:
SDG #+ '

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

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

% Recovery: SF/SS * 100 Where: SF = Surrogate Found
SS = Surrogate Spiked
Sample ID: >
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked - ‘ Found Reported Recalculated Difference . .
| — 5o | A48 A] 5% | =37 | 2.7
| 2Fuorobiphenyt | /. 8£/82| T4 4 74.= | ]
' jférphér’i’y‘l-dﬁ { /82594 1 7‘5 = 7:3/ )
Phenokds 375 o /8o75 | =% ./ Ss& =
2-Fluoropheno! / SI523 4 > oy y X, 4
2,4,6-Tribromophenol , B rp 30t b V Feo. /
2-Chlorophenol-d4 / )95/ ¥ s> 2 L2 2 ¢
1,2-Dichiorobenzene-ca =.657 /- 47885 | 59. = ST, > v
i ?
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-d5
2-Fluorobiphenyl -
Terphenyl-d14
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol
2-Chlorophenol-d4
1,2-Dichlorobenzene-d4
Sample ID:
Percent Percent
Surrogate Surrogate Recovery - Recovery Percent
Spiked Found Reported Recalculated Ditference
Nitrobenzene-d5
2-Fluorobipheny!
Terphenyl-di4
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol
2-Chlorophenoi-d4
’ 1,2-Dichlorobenzene-d4
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LDC #pj%@j VALIDATION FINDINGS WORKSHEET Page:__/of /
SDG W Sample_Calculation Verification Reviewer: Q—IL“/

2nd reviewer:
METHOD: GC/MS BNA (EPA SW 846 Method 8270)

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

Concentration =  {A)(1,}(V,)(DF}(2.0) Example:
AJRRF)(V ) (V)(%S)
A, =  Areaof the characteristic ion (EICP) for the Sample 1.D. __ <2 . _AAA -
compound to be measured
A = Areaof the characteristic ion (EICP) for the specific
internal standard
I, = . Amountof internal standerd added in nanograms Cone. = (27502 0.2 1222 an )
(ng)- - '

Vv, = Volume or weight of sample extract in milliliters (ml)

el o 7872 1 NyE> ) )
or grams (g).

Vv, = - Volume of extract injected in microliters (ul) = D2, & /‘8
v, = - Volume of the concentrated extract in microliters (ul) g

Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices
only.
20 = Factor of 2 to account for GPC cleanup
Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) { ) Qualification

RECALC.2S



Lower Duwamish Waterway Group
Data Validation Reports
LDC #22575

Polynuclear Aromatic Hydrocarbons




LDC Report# 22575B2¢

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwmaish Waterway Group

Collection Date: December 15, 2009 through January 12, 2010
LDC Report Date: April 29, 2010

Matrix: Sediment

Parameters: Polynuclear Aromatic Hydrocarbons
Validation Level: EPA Level lll & IV

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): QG62

Sample Identification

LDW-S8S503-043-comp
LDW-55503-043-compDL
LDW-SS508-010**
LDW-SS509-010**
LDW-SS509-010DL**
LDW-55523-010**
LDW-SS525-010
LDW-585526-010
LDW-SS526-010DL
LDW-SS529-041-comp
LDW-S§S529-041-compDL
LDW-SS530-010
LDW-SS530-010DL
LDW-SS531-010-comp
LDW-SS533-043-comp
LDW-S5544-010-comp
LDW-8S547-010
LDW-SS601-010
LDW-5S601-010MS
LDW-SS601-010MSD

**Indicates sample underwent EPA Level IV review
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Introduction

This data review covers 20 sediment samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per a modification of EPA SW 846
Method 8270D using Selected lon Monitoring (SIM) for Polynuclear Aromatic
Hydrocarbons.

This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory
Program National Functional Guidelines for Superfund Organic Methods Data Review
(June 2008).

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.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV
review. A EPA Level lll review was performed on all of the other samples. Raw data were
not evaluated for the samples reviewed by Level |l criteria since this review is based on
QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.
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l. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. The
cooler temperature for samples LDW-5S525-010, LDW-SS526-010 and LDW-SS526-
010DL was reported at 10.6°C upon receipt by the laboratory. Using professional
judgment, associated results were not qualified as estimated since polynuclear aromatic
hydrocarbons are not expected to degrade significantly during transport.

All other cooler temperatures met validation criteria.

Il. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals. All ion abundance
requirements were met.

lil. Initial Calibration
Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 30.0% for all
compounds.

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

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

All of the continuing calibration percent differences (%D) between the initial calibration
RRF and the continuing calibration RRF were less than or equal to 25.0% .

The percent differences (%D) of the second source calibration standard were less than
or equal to 25.0% for all compounds.

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

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polynuclear aromatic
hydrocarbon contaminants were found in the method blanks.
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V1. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. Surrogate
recoveries (%R) were not within QC limits for LDW-SS8529-041-compDL and LDW-
SS530-010DL . Since the samples were diluted out, no data were qualified.

VII. Matrix Spike/Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each

matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD)
were within QC limits with the following exceptions:

Spike ID
(Associated MS (%R) MSD (%R) RPD
Samples) Compound (Limits) (Limits) (Limits) Flag AorP
LDW-§58601-010MS/MSD Fluoranthene 154 (40-130) - - J (all detects) A
(LDW-85601-010)

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Standard reference material was analyzed at the required frequency.

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

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

Xl. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
a EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level 1ll criteria.

XII. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:
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Sample

Compound

Finding_

Criteria

Flag

AorP

LDW-S88503-043-comp

Fluoranthene
Pyrene

Sample result exceeded
calibration range.

Reported result
should be within

calibration range.

NA

LDW-88509-010**

Phenanthrene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

Sample resuit exceeded
calibration range.

Reported result
should be within

calibration range.

NA

LDW-S8526-010

Fluoranthene
Pyrene
Chrysene

Sample result exceeded
calibration range.

Reported resuilt
should be within

calibration range.

NA

LDW-88529-041-comp

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a, h)anthracene
Benzo(g,h,i)perylene

Sample result exceeded
calibration range.

Reported result
should be within

calibration range.

NA

LDW-88530-010

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Sample result exceeded
calibration range.

Reported result
should be within

calibration range.

NA

N/A = Not applicable

For the results above flagged "Not applicable”, the affected compound results in the
associated samples were deemed unusable and did not warrant qualification of the data.
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Sample Compound Finding Flag AorP

LDW-85503-043-comp Benzo(b)fluoranthene Due to lack of resolution between these compounds in J (all detects) A
LDW-S8508-010** Benzo(k)fluoranthene the samples, the laboratory performed the quantitation J (all detects)
LDW-S8509-010™* using the total peak area and reported the average

LDW-88509-010DL** concentration for both compounds.

LDW-88523-010**
LDW-88525-010
LDW-85526-010
LDW-88526-010DL
LDW-88529-041-comp
LDW-88529-041-compDL
LDW-§8530-010
LDW-85530-010DL
LDW-8S8531-010-comp
LDW-88533-043-comp
LDW-88544-010-comp
LDW-88547-010
LDW-SS601-010

The actual values of these compounds may be lower or higher than the values reported
by the laboratory.

Raw data were not evaluated for the samples reviewed by Level lll criteria.

Xlll. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XIV. System Performance

The system performance was acceptable for samples on which a EPA Level |V review
was performed. Raw data were not evaluated for the samples reviewed by Level I
criteria.

XV. Overall Assessment

The overall assessment of data was acceptable. In the case where more than one result

was reported for an individual sample, the least technically acceptable results were
rejected as follows:

Sample Compound Flag AorP
LDW-85503-043-comp Fluoranthene R A
Pyrene R
LDW-55503-043-compDL All TCL compounds except R A
Fluoranthene
Pyrene
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Sample

Cormpound

Flag

AorP

LDW-SS508-010**

Phenanthrene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

DAOVTVDODAOIOD

LDW-8S8509-010DL**

Ali TCL compounds except
Phenanthrene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

LDW-8S5526-010

Fluoranthene
Pyrene
Chrysene

XD

LDW-SS526-010DL

All TCL compounds except
Fluoranthene

Pyrene

Chrysene

LDW-S8529-041-comp

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h}anthracene
Benzo(g,h,i)perylene

TIDDXVODIVDIODIODD

LDW-858529-041-compDL

All TCL compounds except
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
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Sample Compound Flag AorP

LDW-SS530-010 Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

AXTAXVDDAXODADADODODDVOA

LDW-SS530-010DL All TCL compounds except R A
Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Data flags are summarized at the end of this report if data has been qualified.
XVL. Field Duplicates
Samples LDW-SS523-010** and LDW-SS601-010 were identified as field duplicates. No

polynuclear aromatic hydrocarbons were detected in any of the samples with the
following exceptions:

Concentration (ug/Kg)

Compound LDW-$8523-010** LDW-$S601-010 RPD
Naphthalene 5.7 4.8U 200
Acenaphthylene 9.5 10 5
Acenaphthene 4.8 6.3 27
Fluorene 6.2 6.3 2
Phenanthrene 42 81 63
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Concentration (ug/Kg)
Compound LDW-55523-010* LDW-S5601-010 RPD
Anthracene 22 32 37
Fluoranthene 150 230 42
Pyrene 90 150 50
Benzo(a)anthracene 65 94 36
Chrysene 150 180 18
Benzo(b)fluoranthene 85 110 26
Benzo(k)fluoranthene 85 110 26
Benzo(a)pyrene 72 110 42
Indeno(1,2,3-cd)pyrene 49 68 32
.Dibenz(a,h)anthracene 17 26 42
Benzo(g,h,i)perylene 66 81 20

XVII. Field Blanks

No field blanks were identified in this SDG.
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Lower Duwamish Waterway Group
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG QG62

SDG Sample Compound Flag A orP Reason

QG62 | LDW-8S601-010 Fiuoranthene J (all detects) A Matrix spike/Matrix spike

duplicates (%R)

QG62 | LDW-SS503-043-comp Benzo(b)fluoranthene J {all detects) A Compound quantitation and
LDW-SS508-010** Benzo(k)fluoranthene J (all detects) CRQLs (peak resolution)
LDW-SS509-010**

LDW-SS509-010DL**
LDW-§8523-010*
LDW-S8S8525-010
LDW-SS526-010
LDW-8S8526-010DL
LDW-SS8529-041-comp
LDW-S5529-041-compDL
LDW-88530-010
LDW-SS530-010DL
LDW-8S8531-010-comp
LDW-S88533-043-comp
LDW-88544-010-comp
LDW-SS547-010
LDW-SS601-010
QGB2 | LDW-88503-043-comp Fluoranthene R A Overall assessment of data
Pyrene [5]
QG62 | LDW-88503-043-compDL All TCL compounds except R A Overall assessment of data
Fluoranthene
Pyrene
QG62 | LDW-58509-010* Phenanthrene R A Overall assessment of data
Fluoranthene R
Pyrene R
Benzo(a)anthracene R
Chrysene R
Benzo(b)fluoranthene R
Benzo(k)fluoranthene R
Benzo(a)pyrene R
QG62 | LDW-S8S509-010DL** All TCL compounds except R A Overall assessment of data
Phenanthrene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
QG62 | LDW-88526-010 Fluoranthene R A Overall assessment of data
Pyrene R
Chrysene R
QG62 | LDW-88526-010DL All TCL compounds except R A Overall assessment of data
Fluoranthene
Pyrene
Chrysene

VALOGIN\Windward\Duwamish\22575B2C.RV1

10




SDG

Sample

Compound

Flag

AorP

Reason

QGe2

LDW-S8529-041-comp

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

DXV ODDIVDON0 0080

OQverall assessment of data

QG62

LDW-S88529-041-compDL

All TCL compounds except
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo{(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Overall assessment of data

QGe2

LDW-88530-010

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

ATXTADVDALOATLDALALAOT 000D

Overall assessment of data

QGe2

LDW-8S530-010DL

All TCL compounds except
Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Overall assessment of data

VALOGINWindward\Duwamish\22575B2C.RV1
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Lower Duwamish Waterway Group
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification Summary
- SDG QG62

No Sample Data Qualified in this SDG

VALOGINWVindward\Duwamish\22575B2C. RV 12



CLDC #:_22575B2¢c VALIDATION COMPLETENESS WORKSHEET Date;

SDG #_QG62 Level PR IL/TV Page:_//of
Laboratory:_Analytical Resources, Inc. Reviewer:
2nd Reviewer:__ g _~

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

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

Validation Area / Comments

Sampling dates: '?%5/94 - {A 2—// 4

1. Technical holding times

1. GC/MS Instrument performance check

Ml Initial calibration

IV. | Continuing calibration/ICV

rc:\///e—c:\/ ——%7/9/7a

V. Blanks

V1. | Surrogate spikes

SN AN

VII. | Matrix spike/Matrix spike duplicates

VIl | Laboratory control samples %A s SEM

1X. | Regional Quality Assurance and Quality Control N

A
!

X. Internal standards

XI. | Target compound identification

Xil. { Compound quantitation/CRQLs

Xill. | Tentatively identified compounds (TICs) M

XIV. | System performance A/

XV. | Overall assessment of data 4/\/

XVI. | Field duplicates ’W\} ) =& | %/

XVII. | Field blanks

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: e el \\/
//
1 7| Low-85503-043-comp 11 “|LDW-85529-041-compDL 21 |[IUB-0[2L (D |31
2 LDW-8S5503-043-compDL 12 ~|LDW-S8530-010 22 32
3 LDW-SSSOg-Ow > 13 /[LDW-58530-010DL 23 33
¥ B
4 L LDW-8S509-010 ¥ 14 /|LDW-SS531-010-comp 24 34
/ ¥ f [

5 LDW-SS509-010DL 15 ALDW-SS533-648-comp 25 35
6 A LDW-§8523-010 rr 16 /] /LDW-SS544-010-comp 26 36
7 /] LDW-85525-010 ¥17 M DW-55547-010 27 37
8 4 LDW-S8526-010 18 /|LDW-55601-010-046~ 28 38
9 /| Low-sss526-0100L 19 |LDW-8S601-010-640MS 29 39
10 /| LDW-S$S529-041-comp 20 |LDW-SS601-010-640MSD 30 40

22575B2¢c.wpd



LDC # 2= 575 Lz VALIDATION FINDINGS CHECKLIST Page:_Zof i
SDG#___Se SO, Reviewer: Q@

2nd Reviewer:___{\_~

Method: Semivolatiles (EPA SW 846 Method 8270C) °

alidation Are Y

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

Were alt percent relative standard deviations (%RSD) and relative response factors
(RRF) within method criteria for all CCCs and SPCCs?

Was a curve fit used for evaluation? /

Did the initial calibration meet the curve fit acceptance criteria of > 0.990?

Were all percent relative standard deviations (%RSD) < 30% and relative response /
factors (RRF) 2 0.057

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

each instrument? /
Were all percenf differences (%D) and relative r&sponsé%actors (RRF) within /
method criteria for all CCCs and SPCCs?

Were all percent differences (%D) < 25% and relative response factors (RRF) > /

0.057

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

Was a method blank analyzed for each matrix and concentration?

Was there contamination in the method blanks? If yes, please see the Blanks /
validation completeness worksheet. ..A,.,.

Were all surrogate %R within QC limits? /

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

NN

If an

%R was less than 10 percent, was a reanalysis pe ed to confirm °/R?

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

NN

Was a MS/MSD analyzed every 20 samples of each matrix?

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

Was an LCS analyzed for this SDG?

SVOA-SW_2.wpd version 2.0
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LDC # 22&7EB2c VALIDATION FINDINGS CHECKLIST Page: 2of

SDG #: Reviewer:
2nd Reviewer:__ -
Validation Area Yes ] No | NA Findings/Comments “

Was an LCS analyzed extraction batch? /

Werev the LCS percent recoveries (%R) and relative peroent difference (RPD) within /

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

“ Did compound spectra meet specified EPA "Functional Guidelines” criteria?

Were the correct internal standard (IS), quantitation ion and relative response factor
(RRF) used to quantitate the compound? /

Were compound gquantitation and CRQLs adjusted to reﬂect all sample dilutions and
dry weight factors appl:cable to Ievel iV validation? = -

Were the major ions (> 10 percent relative intensity) in the reference spectrum
evaluated in sample spectrum?

NN

Were relative intensities of the major ions within + 20% between the sample and the
reference spectra?

Did the raw data indicate that the laboratory performed a library search for all /
required peaks in the chromatograms (samples and blanks)?

System portomarc vas foud 0 beaccpiaic AN
Overal assssmontof dota s ound 1 b aceptate N

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG. v

“ Target compounds were detected in theoﬁeld blanks. !

SVOA-SW_2.wpd version 2.0



LDC #: 22 VALIDATION FINDINGS WORKSHEET Page: lof/
SDG #: MW Technical Holding Times Reviewer;_ S—
2nd Reviewer:_ A~

All cjrgled dates have exceeded the technical holding times.
Y/ N N/A Were all cooler temperatures within validation criteria?

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

Total #

Sample ID Matrix Preserved Sampling Date Extraction date Analysis date of Days Qualifier

-4 Tev\_ai: ONVR= Tt

ECHNICAL HOLDING TIME CRITERIA

later:

oil:

HT.2S8

Extracted within 7 days, analyzed within 40 days.
Extracted within 14 days, analyzed within 40 days.
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LDC#:22575B2¢
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

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

N NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?

Page: ‘{&%
Reviewer:_ "t

2nd Reviewer: QE

Concentratioﬁ {ug/Kg) Qualifications
Compound 6 18 RPD (Parent Only)
S 6.7 4.8U 200
DD 9.5 10 5
GG 48 6.3 27
NN 6.2 6.3 2
uu 42 81 63
W 22 32 37
YY 150 230 42
zz 90 150 50
cce 65 94 36
DDD 150 180 18
GGG 85 110 26
KK HHH l—) 85 110 26
il ! 72 110 42
J 49 68 32
KKK 17 26 42
LLL 66 81 20
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et i

VALIDATION FINDINGS WORKSHEET
Surrogate Results Verification

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

Page: / of/

Reviewer:

2nd reviewer: ﬂ /

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

% Recovery: SF/SS * 100

Where: SF = Surrogate Found
8S = Surrogate Spiked

Sample ID:___ >
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated - Difference
— TaasT s> eet [ o=
L | os788c | B/ | BES 0. |
nz-Fluor phenol
n 67‘ ribromophenol
“ 2-C/Iorophenol—d4
“ ene-d4
Sampile ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-dS
2-Fiuorobiphenyl g
Terphenyl-d14
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol
2-Chlorophenol-d4
1,2-Dichlorobenzene-d4
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-di4
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol
2-Chiorophenol-d4
1,2-Dichlorobenzene-d4 ”

SURRCALC.2S
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SDG # Sample Calculation Verification Reviewer:
2nd reviewer:__ p__

LDC #:% VALIDATION FINDINGS WORKSHEET Page:__ lof [

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

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

Concentration = (A ){1L)(V}(DF)(2.0) Example:
(AJRRF)(V, ) (V)(%S)

A, = ' Area of the characteristic ion (EICP) for the Sample I.D. 4 . 5

compound to be measured )
A, =  Area of the characteristic- ion (EICP) for the specific

internal standard
1, = Amount of internal standard added in nanograms Cong, = { LYt . . S22 N v )18 )

) o 3N eg 3L )
v, =  Volume or weight of sample extract in milliliters (mi)

or grams (g). £
v, = = Volume of extract injected in microliters (ul) - g/ e =
v, =  Volume of the concentrated extract in microliters (ul) 2/
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices

only.
20 = Factor of 2 to account for GPC cleanup

Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) { ) Qualitication

RECALC.2S



Lower Duwamish Waterway Group
Data Validation Reports
LDC #22575

Polychlorinated Biphenyls




LDC Report# 22575B3b

Laboratory Data Consultants, Inc.

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

Lower Duwamish Waterway Group

December 15, 2009 through January 12, 2010
April 29, 2010

Sediment

Polychlorinated Biphenyls

EPA Level lll & IV

Analytical Resources, Inc.

Sample Delivery Group (SDG): QG62

Sample Identification

LDW-§S502-010-comp
LDW-S8527-010**
LDW-SS603-010
LDW-S5S503-043-comp
LDW-SS508-010**
LDW-SS509-010**
LDW-88523-010
LDW-SS525-010
LDW-SS526-010
LDW-SS529-041-comp
LDW-SS530-010
LDW-SS531-010-comp
LDW-§S533-043-comp
LDW-SS544-010-comp
LDW-8S547-010
LDW-S8S523-010MS
LDW-SS523-010MSD
LDW-58525-010MS
LDW-58525-010MSD

**Indicates sample underwent EPA Level IV review.

VALOGIN\Windward\Duwamish\22575B3B.RV1 1



Introduction

This data review covers 19 sediment samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8082 for
Polychlorinated Biphenyls.

This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory
Program National Functional Guidelines for Superfund Organic Methods Data Review
(June 2008).

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 protoco! or is of technical advisory
nature.

Blank results are summarized in Section lll.

Field duplicates are summarized in Section IX.

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV
review. A EPA Level lll review was performed on all other samples. Raw data were not
evaluated for the samples reviewed by Level lli criteria since this review is based on QC
data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\Windward\Duwamish\22575B3B.RV1 2



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. The
cooler temperature for samples LDW-SS525-010 and LDW-SS526-010 was reported at
10.6°C upon receipt by the laboratory. Using professional judgment, associated results
were not qualified as estimated since polychlorinated biphenyls are not expected to
degrade significantly during transport.

All other cooler temperatures met validation criteria.

Il. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration
and continuing calibration sections.

Il. Initial Calibration

Initial calibration of multicomponent compounds was performed for the primary
(quantitation) column as required by the method.

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

Retention times (RT) of all compounds in the calibration standards were within QC limits
for samples on which a EPA Level IV review was performed. Raw data were not
evaluated for the samples on which a Level lll review was performed.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than or
equal to 20.0% for all compounds with the following exceptions:

VALOGINWindward\Duwamish\22575B3B.RV1 3



Associated Affected

Date Standard | Column Compound %D Samples Compound Flag AorP
1/15/10 | 0114B044 | ZB35 Aroclor-1268 21.2 | LDW-88527-010™ Aroclor-1268 J (all detects) A
LDW-88603-010 UJ (all non-detects)

LDW-$8503-043-comp
LDW-S5508-010**
LDW-88525-010
LDW-88531-010-comp
LDW-55544-010-comp
LDW-S8S547-010
LDW-88525-010MS
LDW-88525-010MSD

MB-0126102
1/27110 | 0127A021 ZB35 Aroclor-1268 24.0 LDW-SS8502-010-comp Aroclor-1268 J (all detects) A
LDW-88508-010** UJ (all non-detects)

LDW-88523-010
LDW-8S526-010
LDW-58529-041-comp
LDW-88530-010
LDW-8S8533-043-comp
LDW-55523-010MS
LDW-88523-010MSD
MB-012610

Retention times (RT) of all compounds in the calibration standards were within QC limits
for samples on which a EPA Level IV review was performed. Raw data were not
evaluated for the samples on which a Level lll review was performed.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated biphenyl
contaminants were found in the method blanks.

VI. Surrogate Spikes and Internal Standards

Surrogates were added to all samples and blanks 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) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD)
were within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Regional Quality Assurance and Quality Control

Not applicable.

VALOGIN\Windward\Duwamish\22575B3B.RV1 4



X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed.

XI. Target Compound Identification

All target compound identifications were within validation criteria for samples on which
a EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level Il criteria.

XIll. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which an EPA Level IV review was performed. Raw data were not evaluated for the
samples reviewed by Level lll criteria.

XIll. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples LDW-SS527-010** and LDW-SS603-010 were identified as field duplicates. No

polychlorinated biphenyls were detected in any of the samples with the following
exceptions:

Concentration (ug/Kg)

Compound LDW-$S5527-010** LDW-SS603-010 RPD
Aroclor-1248 23 23 0
Aroclor-1254 37 35 6
Aroclor-1260 31 20 43

XV. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\Windward\Duwamish\22575B3B.RV1 5



Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Data Qualification Summary - SDG QG62

SDG Sample Compound Flag AorP Reason
QG62 LDW-88502-010-comp Aroclor-1268 J {all detects) A Continuing calibration (ICV
LDW-§8527-010** UJ (all non-detects) %D)

LDW-S8603-010
LDW-SS503-043-comp
LDW-S8508-010**
LDW-SS509-010**
LDW-85523-010
LDW-SS8525-010
LDW-8S8526-010
LDW-88529-041-comp
LDW-S8530-010
LDW-88531-010-comp
LDW-SS5533-043-comp
LDW-S$S544-010-comp
LDW-§8547-010

Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
QG62

No Sample Data Qualified in this SDG

VALOGIN\Windward\Duwamish\22575B3B.RV1 6



LDC #:_22575B3b VALIDATION COMPLETENESS WORKSHEET Date: </>4/7©

SDG #__QG62 Level B¢ TT/A7 Page:_/bt |
Laboratory: Analytical Resources, Inc. Reviewer:
2nd Reviewer.___ U_~

METHOD: GC Polychlorinated Biphenyls (EPA SW 846 Method 8082)

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

Validation Area _Comments

Sampling dates: '%/{5/&4 - '/"}‘/ 4

l. Technical holding times

L. GC/ECD Instrument Performance Check

1. Initial calibration

Ve =2,

IV. | Continuing calibration/ICV

V. Blanks

Vi. | Surrogate spikes

VII. | Matrix spike/Matrix spike duplicates

212 e |- | e B

VII. | Laboratory control samples (7 <>

IX. | Regional quality assurance and quality control

Xa. | Florisil cartridge check

Xb. | GPC Calibration

XI. | Target compound identification

Xll. | Compound guantitation and reported CRQLs

Xl | Overall assessment of data

XIV. | Field duplicates P T S

XV. | Field blanks

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

1 | LDW-S8502-010-comp 1 ! LPW-$S530-010 21 |pdB>- o] 24 |0 |31
27: LDW-58527-010 ¥ 1271_DW-88531-010—comp 2 (MB -pi1241p 2|32
37/ LDW-SS603-010 13 | LDW-SS533-018-comp 23 33
4 LDW-S5S503-043-comp 14 "|LDW-SS544-010-comp 24 34
5 7/ LDW-SS@ZNO +¥ 151/ LDW-SS547-010 25 35
6 l LDW-SS509-010 *> 16 , LDW-85523-010MS 26 36
7 / LDW-SS$523-010 17 , LDW-8S523-010MSD 27 37
8 ()/LDW—SSS25-O10 7118 ¢ILDW-SSS25—010MS 28 38
9 l LDW-SS8526-010 419 d LDW-85525-010MSD 29 39
10 { LDW-58529-041-comp 20 30 40

22575B3bW.wpd



DC #_22575534 VALIDATION FINDINGS GHECKLIST Page:_ /of =
DG #_&r cu?y Reviewer_ Q——
2nd Reviewer.___ .~

Method: / GC HPLC

Validation Area

All technical holding times were met.

Yes | No | NA Findings/Comments_

Cooler temperature criteria was met
En

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?

Did the initial calibration meet the curve fit acceptance criteria of > 0.9907?

Were the RT windows properly established?

2.

Was a continuing calibration analyzed daily?
==

7z -
Were all percent differences (%D) < 18%-0-erpercentrecoveres85-146%7

Were all the retention times within the acceptance windows?

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

Was a method blank analyzed for each matrix and concentration?

Was there contamination in the method blanks? If yes, please see the Blanks
validation completeness worksheet.

Were all surrogate %R within the QC limits?

If the percent recovery (%R) for one or more surrogates was out of QC limits, was
a reanalysis performed to confim samples with %R outside of criteria?

‘spike/Mat

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.

Was a MS/MSD arnalyzed every 20 samples of each matrix?

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

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

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

NAN BN

Were performance evaluation (I5E) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

GC HPI C-SW?2 wnd version 1.0



VALIDATION FINDINGS CHECKLIST

Page: —of 2~

Reviewer._ Q—
2nd Reviewer:_ve/_

Validation Area

Yes

No

NA

Findings/Comments

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

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

GC HPLC-SW2.wnd version 1.0
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LDC #:—35@25}
SDG #2ed el

METHOD: __/ GC _ HPLC (EPA

N _N/A
N _N/A

VALIDATION FINDINGS WORKSHEET

Field Duplicates

)

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

Page:  /fof /

Reviewer:
2nd reviewer:

0,_____—

LConcentratio
Compound — e RPD
=z o= =32 o
B> 3 =20 =4 =
Concentration { 1
Compound RPD
Concentratiaon { }
Compound RPD
Concentration ( )
Compound RPD

V:\Validation Worksheets\GC\FLDUP4.GC
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Lower Duwamish Waterway Group
Data Validation Reports
LDC #22575

Metals




LDC Report# 22575B4

Laboratory Data Consultants, Inc.

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

Lower Duwamish Waterway Group

December 15, 2009 through January 12, 2010
April 29, 2010

Sediment

Metals

EPA Level lll & IV

Analytical Resources, Inc.

Sample Delivery Group (SDG): QG62

Sample Identification

LDW-SS502-010-comp
LDW-§S8527-010**
LDW-SS603-010
LDW-S8S503-043-comp
LDW-SS508-010**
LDW-S8S509-010**
LDW-8S523-010
LDW-SS5525-010
LDW-S8526-010
LDW-S§S529-041-comp
LDW-SS8530-010
LDW-8S531-010-comp
LDW-SS533-043-comp
LDW-SS544-010-comp
LDW-SS547-010

LDW-8S502-010-compMS
LDW-SS502-010-compDUP

**|ndicates sample underwent EPA Level IV review

VALOGIN\Windward\Duwamish\22575B4.RV1



Introduction

This data review covers 17 sediment samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 200.8 and EPA SW
846 Method 7000 for Metals. The metals analyzed were Antimony, Arsenic, Cadmium,
Chromium, Cobalt, Copper, Lead, Molybdenum, Mercury, Nickel, Selenium, Silver,
Thallium, Vanadium, and Zinc.

This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a 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.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV
review. A EPA Level lll review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level llI criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\Windward\Duwamish\22575B4.RV1 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. ICPMS Tune

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

lll. Calibration
An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

CRDL standards for ICP and AA were analyzed and reported as required.
IV. Blanks
Method blanks were reviewed for each matrix as applicable. No contaminant

concentrations were found in the initial, continuing and preparation blanks with the
following exceptions:

Maximum

Method Blank ID Analyte Concentration Associated Samples
PB (prep blank) Copper 0.3 mg/Kg LDW-S8502-010-comp
Zinc 1 mg/Kg LDW-§8527-010**

LDW-S8603-010
LDW-S§8502-010-compDUP

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was
based on the maximum contaminant concentration in the ICB/CCB/PBs 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 method
blanks.

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VALOGIN\Windward\Duwamish\22575B4.RV1 3



VI. Matrix Spike Analysis

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits with the following exceptions:

Spike ID
(Associated
Samples) Analyte %R (Limits) Flag AorP
LDW-S8S502-010-compMS Antimony 12.8 (70-130) J (all detects) A
(LDW-88502-010-comp UJ (all non-detects)

LDW-88527-010*
LDW-88603-010
LDW-88502-010-compDUP)

Although the percent recovery for antimony was severely low, using professional
judgement, the associated results were qualified as estimated (J/UJ) since the post spike
percent recovery was within the QC limits.

VIil. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits with the following exceptions:

DUP ID
(Associated
Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP
LDW-$8502-010-compDUP Nickel 30.8 (<30) - J (all detects) A
(LDW-SS502-010-comp UJ (all non-detects)

LDW-§8527-010*
LDW-§5603-010)

VIII. Laboratory Control Samples (LCS)

L.aboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.
X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
XI. ICP Serial Dilution

ICP serial dilution was not performed for this SDG.

VALOGIN\Windward\Duwamish\22575B4.RV1 4



XIl. Sample Result Verification

All sample result verifications were acceptable for samples on which an EPA Level IV
review was performed. Raw data were not evaluated for the samples reviewed by Level

llf criteria.

XIll. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples LDW-8S527-010* and LDW-SS603-010 were identified as field duplicates. No

metals were detected in any of the samples with the following exceptions:

Concentration (ma/ia)
Analyte LDW-$8527-010* LDW-55603-010 RPD (Limits)
Arsenic 18.5 16.7 10 (<50)
Chromium 20 25.8 25 (<50)
Cobalt 6.7 8.6 25 (<50)
Copper 31.4 39.7 23 (<50)
Lead 10 15 40 (<50)
Mercury 0.09 0.10 11 (<50)
Nickel 16 21 27 (<50)
Vanadium 46.9 60.7 26 (<50)
Zinc 62 80 25 (<50)

XV. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\Windward\Duwamish\22575B4 . RV1




Lower Duwamish Waterway Group
Metals - Data Qualification Summary - SDG QG62

LDW-88627-010**
LDW-SS603-010
LDW-88502-010-compDUP

UJ (all non-detects)

SDG Sample Analyte Flag AorP Reason
QG62 LDW-88502-010-comp Antimony J (all detects) A Matrix spike analysis (%R)
LDW-8§S527-010** UJ (all non-detects)
LDW-SS603-010
LDW-S§5502-010-compDUP
QG62 LDW-S88502-010-comp Nickel J (all detects) A Duplicate analysis (RPD)

Lower Duwamish Waterway Group
Metals - Laboratory Blank Data Qualification Summary - SDG QG62

VALOGIN\Windward\Duwamish\22575B4.RV1
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LDC #:.__22575B4 VALIDATION COMPLETENESS WORKSHEET Date: 2-16-10

SDG #__QG62 Level Iy ﬁ/@ Page:_t of |
Laboratory:_Analytical Resources, Inc. Reviewer._ My

2nd Reviewer:__\ o -

METHOD: Metals (EPA Method 200.8, EPA SW 846 Method 7000)

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

Validation Area Comments
l Technical holding times A.—S-VJ’ Sampling dates: | 2- 15- 09 'Hl ¢aug/f4 [~12~-10
Il. | ICP/MS Tune A v
1. | Calibration A CRDL  Std (70— 130 % )
IV. | Blanks Sw
V. ICP Interference Check Sample (ICS) Analysis A
VI, | Matrix Spike Analysis Sw M3
VII. | Duplicate Sample Analysis Sw DU P
VIIi. | Laboratory Control Samples (LCS) A LCS
IX. | Internal Standard (ICP-MS) A
X. Furnace Atomic Absorption QC I\j net U “’: ‘ . Z 60(
X1._| IcP Serial Dilution N ot perfov wmed
Xil. | Sample Result Verification A
X, | Overall Assessment of Data A
XIV. | Field Duplicates N D=2+3
XV __| Field Blanks YJ
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: § . b 174
all seAwmen+
1 ' LLDW-8§502-010-comp 11 ' LDW-SS530-010 21 3
2 ! LDW-85527-010 s 12 ' LDW-85531-010-comp 22 32
3 | L DW-SS603-010 13 ! LDW—SS53:3>-(())I:93-;omp 23 %é 33
4 ' LDW-SS503-043-comp 14 ! L DW-SS544-010-comp 24 34
5 ' Lowgég)?gfam ke 15 | |LDW-85547-010 25 35
6 : LDW-SS509-010 ¥ 16 ' LDW-85502-010-compMS 26 36
7 ' LDW-S5523-010 17 ' LDW—SSSOZ-O10-<:ompl\101€‘(3'JBP 27 37
s || Low-sss25-010 18 | PRS 28 38
9 : LDW-85526-010 19 29 39
10! | LDW-§5529-041 -comp 20 30 40
Notes:

22575BAW.wpd



woc# 2575 RY VALIDATION FINDINGS CHECKLIST

SDG#_ QRGLR

Method:Metals (EPA SW 846 Method 6010/7000/6020)

Reviewer: M—(ix

2nd Reviewer.  \/~—

Validation Area

All technical holding times were met.

Findings/Comments

Cooler tem

£
738 s e

rature criteria was met.

T
ﬁ

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercury and 85-115% lur cyanide) QC limils?

Were all initial calibration correlation coefficients > 0.995? (Level IV
;ryyﬁw e ey PRI T

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

Was there contamination in the method blanks? If yes, please see the Blanks
validation completeness worksheet.

Were the AB solution percent recoveries
T e — =

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

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for
waters and < 35% for soil samples? A control limit of +/- RL(+/-2X RL for soif) was
used for samples that were < 5X the RL, including when only one of the duplicate
sample values were < 5X the RL.

Was an LCS anaylzed for this SDG?

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)

within the 80-120% QC limits for water samples and laboratory established QC
limits for soils?
; e

If MSA was performed, was the correlation coefficients > 0.9957?

Do alf applicable analysies have duplicate injections? (Level IV only)

For sample concentrations > RL, are applicable duplicate injection RSD values <
20%7? (Level IV only)

!Q!QE EQEIQQ!EQI §Q|§§ _@E!EEE!EE ’QE!Q“_] !Qé 85-115% QC limits?

MET-SW.1IV version 1.0



tnc# 22575 BHY VALIDATION FINDINGS CHECKLIST Page: P of 2.

SOG#__ QG G2 Reviewer_Mr
2nd Reviewer_ \ -~
Validation Area Yes l No | NA Findings/Comments

Was an ICP serial ditution analyzed if analyte concentrations were > 50X the 1DL?

Were all percent differences (%Ds) < 10%?

Woas there evidence of negative interference? if yes, professional judgement will be
lused to qualify the data

Were all the percent recoveries (%R) within the 30-120% of the intensity of the
internal standard in the associated initial calibration?

Were RLs adjusted to refiect all sample dilutions and dry weight factors applicable
to level IV validation?

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

MET-SW.IV version 1.0



LDC #:

SDG #:_ (G 6

22515 By VALIDATION FINDINGS WORKSHEET Page:_l_og_

Sample Specific Element Reference ‘ : Reviewer:
_— 2nd reviewer:___\_~__

All circled elements are applicable to each sample.

Sample ID| Matrix

- Targ;et Analyte List (TAL).

|~ 3

sed

A, Eb, AS)Ba, Be.Cd)caEr, Co, c;)Fe,Mg, Mn,@g. NDK, Ge, A Na, LV, Zn, MO)B, Si,.CN', __

Y—15

Al, Sb,Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K; Se, Ag, Na, T, 'V, Zn, Mo, B, Si, CN', ___ ___

ac) 9

A, G5, AS) Be, Be.€d)Ca, €, Co, CFe,[FoIMg, Mn, lg; NDK, €e, AQNa (i, V. 20 M)B, S, CN,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn.'- Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, Si,LCN, __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag,Na, T, V,Zn, Mo, B, Si,CN, __

Al Sb, As. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, SIi,CN', ___ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, T1, V, Zn, Mo, B, Si, CN',

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', __ ___

Al Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fa, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V., Zn. Mo, B, Si. CN, _ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S, CN, __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', _ ____

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', __ ____

Al. Sb. As, Ba. Be, Cd, Ca. Cr, Co, Cu. Fe. Pb. Mg. Mn, Hg. Ni, K, Se. Ag. Na, T, V, Zn, Mo, B, Si, CN., o

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, 'Ni. K, Se, Ag, Na, TI, V, Zn, Mo, B, Si,CN', ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg. Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', ___ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S|, CN', __ ___

Al. Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T\, V, Zn, Mo, B, S|, CN,, ___ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, SI, CN', ___ __

Al, Sb, As, Ba, Be, Cd, Cag, Cr, Co, Cu, Fe, Pb, Mg, Mn, H‘g. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', __ ____

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T\, V, Zn, Mo, B, SL, CN", ___ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T,, V, Zn, Mo, B, Si, CN,, ___. __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T|, V, Zn, Mo, B, Si, CN', __ __

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Si, CN', ___ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si,CN, _____
Analysis Method \

fice

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN,, __ _

“ICP Trace

sed

Al Sb, As, Ba, Be,€d)Ca, €, Co, Cu)Fe,Eb)Mg, Mn, Ho 0K, Se.ENa, ¥, 20 Mo)B, SILON,

“lCP-MS

Al(GD. AS)Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K,@e)Ag, Na(TV, Zn, Mo, B, SI, CN, __ ___

leran

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni. K, Se, Ag, Na, Tl, V,Zn, Mo, B, Si,. CN, ___

Comments:_(Mercury by CVAA if perfo@

ELEMENTS.4
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LDC#_ 22575 Ry VALIDATION FINDINGS WORKSHEET Page:_ | of
SDG#_ RG22 Field Duplicates Reviewer, M
2nd Reviewer___ L~_-
METHOD: Metals (EPA Method 6010B/7000)
NA Were field duplicate pairs identified in this SDG?
NA Were target analytes detected in the field duplicate pairs?
Concentration (mg/Kg) (f 50)
RPD
Compound 2 3
Arsenic 18.5 16.7 10
Chromium 20 25.8 25
Cobalt 6.7 8.6 25
Copper 31.4 39.7 23
Lead 10 15 40
Mercury 0.09 0.10 11
Nickel 16 21 27
Vanadium 46.9 60.7 26
Zinc 62 80 25

V:\FIELD DUPLICATES\FD_inorganic\2257584.WPD
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Dc#._ 225875 8y

» VALIDATION FINDINGS WORKSHEET Page:_ | of \
SDG#__ QG62 Sample Calculation Verification Reviewer: (5

2nd reviewer: Lo
METHOD: Trace Metais (EPA SW 846 Method 6010/7000)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Have results been reported and calculated correctly?
Are results within the calibrated range of the instruments and within the linear range of the ICP?

Are all detection limits below the CRDL?

#2. As

Detected analyte results for were recalculated and verified using the

following equation:

Recalculation:

("- 795 ’"3A) (0.050.) (20)

Concentration = (RD)(FV)(Dil)
{in. Vol.)(%S)

RD = Raw data concentration ‘“3»
Fv = Fif\.al volume (mi) _ — = /8. Hss wh
ni 2 e (10514 )( 0. 505 ) Lol
%S = Decimal percent salids j,
i “
Reported Caleulated :
Conocontration Congcentration Acceptable
Sample ID Analyte (™9 /Kg) | ( W‘%/ Kg ) (YN)
2 As 18.5 " 8.5 = Y
Cv 20. 70.0
Co 6.7 6.1
Cu 31-Y AL, Y
Po (0. (0. Y4
Ha 0.909 0.09Yy
NG 16 (6.3
v 4e.9 44.9
Z- 14 6 9 . ba . ' v

RECALC.482



Lower Duwamish Waterway Group
Data Validation Reports
LDC #22575

Wet Chemistry




LDC Report# 22575A6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Sample Delivery Groups (SDG):

Sample Identification

LDW-SS502-010-comp
LDW-SS503-043-comp
LDW-SS529-041-comp
LDW-8S8531-010-comp
LDW-SS533-043-comp
LDW-SS544-010-comp
LDW-SS547-010
LDW-SS520-010
LDW-SS502-010-compMS
LDW-SS502-010-compDUP
LDW-SS502-010-compTRP
LDW-S5544-010-compDUP
LDW-SS544-010-compTRP

VALOGIN\Windward\Duwamish\22575A6 .RV1

Lower Duwamish Waterway Group
January 11 through January 12, 2010
April 29, 2010

Sediment

Wet Chemistry

EPA Level IV

Analytical Resources, Inc.

QF92



Introduction
This data review covers 13 sediment samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per the Plumb Method for Total Organic
Carbon, PSEP Method for Particle Size, and EPA Method 160.3 for Percent Solids.
This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), and a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004).
A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a 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.
Blank results are summarized in Section lil.
Field duplicates are summarized in Section IX.
The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\Windward\Duwamish\22575A6.RV1 2



I. Technical Holding Times
All technical holding time requirements were met

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. Calibration

a. Initial Calibration

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

Calibration verification frequency and analysis criteria were met for each method when
applicable.

lIl. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the initial, continuing and preparation blanks.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the
method.

V. Duplicates/Triplicates

Duplicate (DUP) and triplicate (TRP) sample analyses were reviewed for each matrix as
applicable. Results were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VII. Sample Result Verification
All sample result verifications were acceptable.
VIil. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

VALOGIN\Windward\Duwamish\22575A6. RV1 3



IX. Field Duplicates
No field duplicates were identified in this SDG.
X. Field Blanks

No field blanks were identified in this SDG.

VALOGINWindward\Duwamish\22575A6 . RV1 4



Lower Duwamish Waterway Group
Wet Chemistry - Data Qualification Summary - SDG QF92

No Sample Data Qualified in this SDG

Lower Duwamish Waterway Group
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG QF92

No Sample Data Qualified in this SDG

VALOGIN\Windward\Duwamish\22575A6.RV1



LDC #:__22575A6 VALIDATION COMPLETENESS WORKSHEET Date:2-16-10

SDG #.__QF92 R Level IV Page:_} of |
Laboratory: Analytical Resources, inc. Reviewer,_ MG
‘ 2nd Reviewer.__ L~

METHOD: TOC (Plumb Method), Particle Size (PSEP Method), Total Solids (EPA Method 160.3)

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

Validation Area Comments
.| Technical holding times amil SV\«/A/ Sampling dates: -1V - 1Q 4herovwgh |1-12-10
Ha. _| Initial calibration A ’
Ilb. | Calibration verification A
. | Blanks A
IV __ | Matrix Spike/Matrix Spike Duplicates A MS
V | Duplicates A DUP / TRP
VI. | Laboratory controi sahples A LCS
Vil. | Sample result verification A
VI, | Overall assessment of data A
IX. | Field duplicates M
Note: A = Acceptable ND = No compounds detected D = Dupilicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Vﬁted Sﬁnples: d ‘ men +
§ LDW-88502-010-comp 11 |LDW-S8502-01 0-comp$P 21 31
2 LDW-55503-043-comp 12 JLDW-5S544-010-compDUP 22 32
3 LDW-5S528-041-comp 13 |LDW-55544-010-compTRP 23 33
4 LDW-858531-010-comp 14_| P8BS 24 34
5 LDW-88533-043-comp 15 25 35
6 LDW-55544-010-comp 16 26 36
7 LDW-S5547-010 17 27 37
8 LDW-SS$520-010 18 28 38
9 LDW-5S502-010-compMS 19 29 39
10 | LDW-88502-01 0-compl\?5~uB 20 30 .‘19_
Notes:

22575A6W.wpd



ipc#_?95T5AG ~ VALIDATION FINDINGS CHECKLIST Page | of 2

SOG#__ PFAa2 Reviewer_M(r
_\

2nd Reviewer:

Method:inorganics (EPA Method S@€ caver)

Validation Area Findings/Comments

All technical holding times were met, \/ ’

P 3
S RO

Cooler temperature criteria was met.

B2

[Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used? / "

Were all initial calibration correlation coefficients > 0.9957

Were all initial and continuing calibration verification %Rs within the 80-110% QC ‘/
limits? .

Were titrant checks performed as required? (Level IV only) V]
Were balance checks p

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

Was there contamination in the method blanks? If yes, please see the Blanks
lidati le

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

Were the MS/MSD percent recoveries (%R) and the relative percent differences
{RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relfative percent differences (RPD) < 20% for
waters and < 35% for soil samples? A control limit of < CRDL{< 2XCRDL for soil)
was used for samples that were < 5X the CROL, including when only one of the
duplicate f i 65X the CRDL.

NEANEA

Was an LCS anayized for this SDG?

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD}
within the 80-120% (85-115% fo Method 300.0} QC limits?"

NN

WETC-EPA.IV version 1.0



—
e #: d26T5AL VALIDATION FINDINGS CHECKLIST

SDG #:___RFQ2

Page:
Reviewer:
2nd Reviewer:

? of_g_
M

Validation Area

Were RLs adjusted to reflect all sample dilutians and dry weight factors
applicable to level IV validation?

Findings/Comments

Were detection limits < RL?

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

N

Target analytes were detected In the field duplicates.

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

WETC-EPA.IV version 1.0



ey v - e VALIUDATION FINDINGS WORKSHEET Page:_| of |

SDG#_QFq2 Sample Specific Analysis Reference Reviewer_ MG
2nd reviewer:_{
All circled methods are applicable to each sample.
M____ —Parameter
(=8 | Sed pH Br Cl F NO; NO, SO, 0-PO, CIo, fOC)JON NH, TKN CEC S Cr*

e =1 pH Br Cl F NO, NO, SO, O-PO, CIO, JOC)CN NH, TKN CEC S Cr*
pH Br CI F NO, NO, SO, O-PO, CIO; TOC CN NH, TKN CEC S Cr**
pH Br Cl F NO, NO, SO, 0-PO, CIO, TOC CN NH, TKN CEC S Cr**
pH Br CI F NO, NO, SO, O-PO, CIO, TOC CN NH, TKN CEC S Cr**
pH Br CI F NO, NO, SO, O-PO, CIO; TOC CN NH, TKN CEC S Cr*
pH Br CI F NO, NO, SO, 0-PO, CIO, TOC CN NH; TKN CEC S Cr®
pH Br CI F NO, NO, SO, 0-PO, ClO, TOC CN NH, TKN CEC S Cr*
pH Br Cl F NO, NO, SO, 0-PO, CiO, TOC CN NH, TKN CEC S Cr*
pPH Br Cl F NO, NO, SO, O-PO, ClO, TOC CN NH, TKN CEC S Cr*
pH Br Cl F NO, NO, SO, O-PO, CIO, TOC CN NH, TKN CEC S Cr®*
pH Br CI F NO, NO, SO, O-PO, CIO, TOC CN NH, TKN CEC S Cr**
pH Br CI F_NO, NO, SO, O-PO, ClO; TOC CN NH, TKN CEC S Cr*
pH Br CI F NO, NO, SO, O-PO, CIO; TOC CN NH, TKN CEC S Cr**
pH Br CI F NO, NO, SO, O-PO, CIO;, TOC CN NH, TKN CEC S Cr*
pH Br Cl F NO, NO, SO, O-PO, CIO, TOC CN NH. TKN CEC S Cr**

T
| —8 Moisture Density Porosity Organic Solids Gravity Pa\rticle@ CZ? el )
&‘C 10,11 Moisture Density Porosity Organic Solids Gravity Particle size (Jf 7 %)
12,13 J./ Moisture Density Porosity Organic Solids Gravity m

Moisture Density Porosity Organic Solids Gravity Particle size
Moisture Density Porosity Organic Solids Gravity Particle size
Moisture Density Porosity Organic Solids Gravity Particle size
Moisture Density Porosity Organic Solids Gravity Particle size
Moisture Density Porosity Organic Solids Gravity Particle size

Comments:

BRC_SR_PHY.wpd



wc# 395T5A0 VALIDATION FINDINGS WORKSHEET Page:_| of |

SDG #:__QF4 3 Technical Holding Times Reviewer:
. 2nd reviewer: \—
All circled dates have exceeded the technical holding time.
YN ﬁZ) Were all samples preserved as applicable to each method ?
QDN _N/A Were all cooler temperatures within validation criteria?
“Method: 160.3
IParameters: Total Solids
Technical holding time: 7 Aay
Sampling Analysis Analysis | Analysis | Analysis | Analysis
Sample ID date date date date date date Qualifier
[ 55 NMX
1 = 1-10 | 1-19-10| (8 day) TP
2
3
7
8
1O
Ll v $ U U
’Q‘KEL"' wheR
w/ AL

HT.6
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WC# 22575 Ab VALIDATION FINDINGS WORKSHEET Page:_ [ of |
SDG #:_OF 94 Sample Calculation Verification Reviewer:___ M1 (~
2nd reviewer: N

METHOD: inorganics, Method €€ cover

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

Have results been reported and calculated correctly?
Are results within the calibrated range of the instruments?
N _N/A
Compound (analyte) results for

Are all detection limits below the CRQL?
K1, Toc
recalculated and verified using the following equation:

reported with a positive detect were

Concentration = Recaleulation:
Y= mx+h (do64TI3 = g.HGy e +o;(x)—leeges’
where W= 2.44Y @ +og H9.72 ,ugc = X
. *b ’f:”;‘-"é‘*"f& 003 wmen 411244 o 1775773 ,.73 o177 7
ven Wit = g, "‘g ov 0. 9 6.0098 4 K4
v v Reported Calculated ’
Congentration Concentration | Acceptable
# Sample ID Analyte %75 ) ( % ) (Y/N)
| \ Total Sel;ds 75.80 73.71 Y
ToOoC . 82 .72
% _FEider Than
4750, (um) 9. 2 96-2
2000. (1 ) 9. | .|
looo. (| ) 81.0 27.0
s00. (| ) 68. 68.6
250. [ 1) 29.0 29.0
125. (1) 9.7 9.6
3. (1) 6.0 L-0
3o () 4-9 4.9
5.6 () 4.0 y.3
1.8 (|} 3.5 3.6
3.9 (] 2.9 2.9
2.0 (.9 3-0
o (¢) 1.1 1.3 )
Note:

RECALC.6
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dl“ “l LABORATORY DATA CONSULTANTS, INC.
. . 7750 El Camino Real, Suite 2L Carlsbad, CA 82009 Phone: 760/634-0437 Fax: 760/634-0439

ab bbbk kbbbl

D

Windward Environmental, LLC April 30, 2010
200 West Mercer Street, Suite 401

Seattle, WA 98119

ATTN: Ms. Marina Mitchell

SUBJECT: Lower Duwamish Waterway Group, Data Validation
Dear Ms. Mitchell,

Enclosed is the revised validation report for the fraction listed below. This SDG
was received on February 19, 2010. Attachment 1 is a summary of the samples
that were reviewed for each analysis.

LDC Project # 22612:
SDG # Fraction
DPWG31853/WG31628 Dioxins/Dibenzofurans

The data validation was performed under EPA Level IV guidelines. The analyses
were validated using the following documents, as applicable to each method:

° Final Surface Sediment Sampling for Chemical Analyses and Toxicity
Testing of the Lower Duwamish Waterway Quality Assurance Project
Plan, January 2005

° Final Surface Sediment Sampling for Chemical Analyses and Toxicity
Testing of the Lower Duwamish Waterway Quality Assurance Project
Plan, January 2005, Dioxin/Furan Addendum, December 2009
° EPA Region 10 SOP for the Validation of Polychlorinated
Dibenzodioxin(PCDD) and Polychlorinated Dibenzofuran(PCDF) Data,
Revision 2.0, January 1996
° USEPA, Contract Laboratory Program National Functional Guidelines
for Polychlorinated Dioxins/Diobenzofurans Data Review, September
2005
Please feel free to contact us if you have any questions.
Sincerely,
R,e,; — j V7N
Stella S. Cuenco
Data Validation Operations Manager/Senior Chemist

VALOGIN\Windward\Duwamish\22612COV-R.wpd



1 WEEK TAT Attachment 1
l EDD LDC #22612 (Windward Environmental, LLC - Seattle WA / Lower Duwamish Waterway Group)  PO# Axys07-04
(3)
DATE | DATE | Dioxins

DC SDG# REC'D | DUE (8290)

Matrix: - Water/Sediment =l s|w|s |w wis|w s

A PDPWG31853/WG31628]02/19/10102/26/10
Total T/SC 0 |12 0jJ0j01}0 0]J]O0]O 12

Shaded cells indicate Level IV validation (all other cells are Level |l validation). These sample counts do not include MS/MSD, and DUPs 22612ST.wpd




Lower Duwamish Waterway Group
Data Validation Reports
LDC #22612

Dioxins/Dibenzofurans




Project/Site Name:

Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

LDC Report# 22612A21

Laboratory Data Consultants, Inc.
Data Validation Report

Lower Duwamish Waterway Group
December 15 through December 16, 2009
April 29, 2010

Sediment

Dioxins/Dibenzofurans

EPA Level IV

AXYS Analytical Services Ltd.

Sample Delivery Group (SDG): DPWG31853/\WG31628

Sample Identification

LDW-§S523-010
LDW-§5530-010
LDW-S§S509-010
LDW-8S501-010
LDW-SS505-010
LDW-S8S507-010
LDW-§S510-010
LDW-§S§514-010
LDW-5S515-010
LDW-S8§516-010
LDW-SS517-010
LDW-5S525-010

LDW-SS505-010DUP

VALOGINWindward\Duwamish\22612A21.RV1



Introduction

This data review covers 13 sediment samples listed on the cover sheetincluding dilutions
and reanalysis as applicable. The analyses were per EPA Method 1613 for
Polychlorinated Dioxins/Dibenzofurans.

This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), EPA Region 10 SOP for the Validation of Polychlorinated
Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran (PCDF) Data (Revision 2.0,
January 31, 1996) and a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Polychlorinated Dioxins/Dibenzofurans Data Review
(September 2005) as there are no current guidelines for the method stated above.

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.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

VALOGIN\Windward\Duwamish\22612A21.RV1 2



The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

J1 Blank Contamination: Indicates possible high bias and/or false positives.

J2 Calibration Range exceeded: Indicates possible low bias.

J3 Holding times not met: Indicates low bias for most analytes.

J4 Other QC parameters outside control limits: bias not readily determined.

J5 Other QC parameters outside control limits. The reported results appear
to be biased high. The actual value of target compound in the sample may
be lower than the value reported by the laboratory.

J6 Other QC parameters outside control limits. The reported results appear
to be biased low. The actual value of target compound in the sample may
be higher than the value reported by the laboratory.

R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\Windward\Duwamish\22612A21.RV1 3



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between '*C-2,3,7,8-TCDD and '*C-1,2,3,4-TCDD was less than or equal to
25%.

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

lll. Initial Calibration

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

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

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
The minimum S/N ratio was technically acceptable.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration concentrations were within the QC limits.

The ion abundance ratios for all PCDDs and PCDFs were within method criteria.
V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated
dioxin/dibenzofuran contaminants were found in the method blanks.

Method blank results flagged "K" by the laboratory as estimated maximum possible
concentration (EMPC) were considered not detected.

VALOGIN\Windward\Duwamish\226 12A21.RV1 4



V1. 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.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VII. Ongoing Precision & Recovery (OPR) and Standard Reference Material (SRM)
Samples

Percent recoveries (%R) of the ongoing precision and recovery samples were within QC
limits.

Standard reference material samples were analyzed at the required frequency.
VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

| X. Target Compound Identifications

All target compound identifications were within validation criteria.

Xl. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:

Sample Compound Flag AorP
All samples in SDG All TCL compounds flagged "K" by the laboratory as U A
DPWG31853/WG31628 estimated maximum possible concentration.

XIl. System Performance

The system performance was acceptable.

VALOGIN\Windward\Duwamish\22612A21.RV1 S



XlIl. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result
was reported for an individual sample, the least technically acceptable results were
rejected as follows:

Sample Compound Flag AorP

All samples in SDG 2,3,7,8-TCDF (from DB-5) R A
DPWG31853/W(G31628

Data flags are summarized at the end of this report if data has been qualified.
XIV. Field Duplicates

No field duplicates were identified in this SDG.

XV. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\Windward\Duwamish\22612A21.RV1 6



Lower Duwamish Waterway Group
Dioxins/Dibenzofurans - Data Qualification Summary - SDG DPWG31853/WG31628

SDG Sample Compound Flag AorP Reason
DPWG31853/ | LDW-8S523-010 All TCL compounds flagged "K" by the U A Compound quantitation
WG31628 LDW-S88530-010 laboratory as estimated maximum and CRQLs (EMPC)

LDW-S§S8509-010 possible concentration.

LDW-S§S8501-010
LDW-§S8505-010
LDW-S§S8507-010
LDW-§8510-010
LDW-85514-010
LDW-88515-010
LDW-S8516-010
LDW-88517-010
LDW-S88525-010
LDW-58505-010DUP

DPWG31853/ | LDW-88523-010 2,3,7,8-TCDF (from DB-5) R A Overall assessment of
WG31628 LLDW-S$8530-010 data

LDW-S8S509-010
L.DW-88501-010
LDW-88505-010
LDW-8S507-010
LDW-S88510-010
LDW-S8514-010
LDW-58515-010
LDW-8S8516-010
LDW-88517-010
LDW-88525-010
LDW-8S505-010DUP

Lower Duwamish Waterway Group
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
DPWG31853/WG31628

No Sample Data Qualified in this SDG

VALOGIN\Windward\Duwamish\226 12A21.RV1 7



LDC #:__22612A21

SDG #.__ DPWG31853/WG31628
Laboratory:_AXYS Analytical Services Ltd.

VALIDATION COMPLETENESS WORKSHEET

Level IV

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

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

validation findings worksheets.

Date:

Page:_[of
Reviewer:
2nd Reviewer:

Validation Area Comments
. Technical holding times -A Sampling dates: Ff/l'é‘ - ’%/l ﬁ
Il. | HRGC/HRMS Instrument performance check YA !
Hi. | Initial calibration 14 ><>/z( i
IV. | Routine calibration <A\ RN
V. [ Blanks /W\]
Vi, | Matrix spike/Matrix spike duplicates /4P [N /A
VIl._| Laboratory control samples ! % OoFPR =&\l
VIII. | Regional quality assurance and quality control N
IX. | Internal standards QA
X. | Target compound identifications
XI. | Compound quantitation and CRQLs %\}
Xll. | System performance %]
XIil. | Overall assessment of data w
XIV. | Field duplicates f\\
XV. | Field blanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Sagnples:
Zede

1 | | Low-ss523-010 17 |Low-sss17-010 o1 | V\){H;I L2F~ (0 ||31
2= | LDW-55530-010 127 Low-ss525-010 22 e

LDW-88509-010 /Z% LDW-S$S505-010DUP 23 33
4% | LDW-55501-010 14 24 34
5_7 LDW-§5505-010 15 25 35
677’ LDW-S$507-010 16 26 36
77 | LDW-S5510-010 17 27 37
87 | Low-ss514-010 18 28 38
o7 | Low-sss15.010 19 29 39
' | Low.sssisoto 20 30 40
Notes:

22612A21W.wpd
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DC #: ;?.?é ’21&” | VALIDATION FINDINGS CHECKLIST Page:__[ofz
DG #: Sex_ e u Reviewer:

2nd Reviewer: | 4

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

Validation Area Yes I No

Findings/Comments

i

All technical holding times were met.

Cooler temperature criteria was met.

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% ?

N NN RS

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?

RRHARRYA

Was the initial calibration performed at 5 concentration levels?

Were all percent relative standard deviations (%RSD) < 20% for unlabeled
standards and < 397% for labeled standards?
e

Did all calibration standards meet the ton Abundance Ratio criteria?

recovery and internal standard > 10?

Was a routine cafibration performed et the beginning and end of each 12 hour
period?

\og}gla"ﬂ percent differences (%D) £-20%or unlabeled standards and «=-868% for
labeled standards? 4 o af- Q¢ U

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

1
P
Was the signal to noise ratio for each target compound > 2.5 and for each /

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

Was a method blank performed for each matrix and concentration?

Was there contamination in the method blanks? If yes, please see the Blanks
validation completeness worksheet?

NEANAY

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. Soit / Water.

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

Was an LCS analyzed for this SDG?

DXN-SWg0.1V version 1.0



IC #: 3%) 274"'\ VALIDATION FINDINGS CHECKLIST Page: =of =
)G #: 2 @M Reviewer: Q—
2nd Reviewer: k-

Validation Area Yes | No | NA Findings/Comments

Was an LCS analyzed per extraction batch?

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

~ N

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

Were internal standard recoveries within the 40-135% criteria? / "

Was the minimum S/N ratio of all internal standard peaks > 10?

For 2,3,7.8 substituted congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the
labeled standard?

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

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

Did compound spectra contain all characteristic ions listed in the table attached?

Was the lon Abundance Ratio for the two quantitation ions within criteria?

Was the signal to noise ratio for each target compound and labeled standard > _
257

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

~L SOV NN N

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

Was an acceptable lock mass recorded and monitored?

Were the correct internal standard (IS), quantitation ion and relative response
factor (RRF) used to quantitate the compound?

Were compound quentitation and CRQLs adjusted to reflect all sample dilutions
and dry weight factors applicable to level IV validation?

BN

System performance was found to be acceptable.

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

DXN-SW90.IV version 1.0 - \ — -



IC #: 224 124

)G #:_Aps_ v

VALIDATION FINDINGS CHECKLIST

Page:'_S_of =

Reviewer:
2nd Reviewer:

-

Validation Area

Yes

NA

Findings/Comments

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-SWQO.IV version 1.0
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LDC #: 25124 |,
Zecont

SDG #:

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:__ / of _Z__
Q9

Reviewer:

2nd reviewer: ; L=

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

N N/A
N_N/A

Concentration = 1.}
(AJ@RRF)(V,)(%S)
A, = Area of the characteristic ion (EICP) for the

compound to be measured

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:

Sample 1.D. | . —F

1

A, = Area of the characteristic ion (EICP) for the specific
internal standard
| = Amount of internal standard added in nanograms Conc. = (B ,I CE (2o )
(ng) grres Cl.or (9. L0 )
v, = Volume or weight of sample extract in milliliters (m)
or grams (g).
RRF =  Relative Response Factor (average) from the initial = 333, ) A
calibration 'k:j
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample 1D Compound { ) ( ) Qualification

RECALC90.21
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“ | “ “l l LABORATORY DATA CONSULTANTS, INC.
l 7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439

bbb bbb bbbk

D

Windward Environmental, LLC April 30, 2010
200 West Mercer Street, Suite 401 .

Seattle, WA 98119

ATTN: Ms. Marina Mitchell

SUBJECT: Lower Duwamish Waterway Group, Data Validation
Dear Ms. Mitchell,

Enclosed is the revised validation report for the fraction listed below. This SDG
was received on March 3, 2010. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 22683:
SDG # Fraction
DPWG31962/WG31619 Dioxins/Dibenzofurans

The data validation was performed under EPA Level IV guidelines. The analyses
were validated using the following documents, as applicable to each method:

° Final Surface Sediment Sampling for Chemical Analyses and Toxicity
Testing of the Lower Duwamish Waterway Quality Assurance Project
Plan, January 2005

° Final Surface Sediment Sampling for Chemical Analyses and Toxicity
Testing of the Lower Duwamish Waterway Quality Assurance Project
Plan, January 2005, Dioxin/Furan Addendum, December 2009

° EPA Region 10 SOP for the Validation of Polychlorinated
Dibenzodioxin(PCDD) and Polychlorinated Dibenzofuran(PCDF) Data,
Revision 2.0, January 1996

° USEPA, Contract Laboratory Program National Functional Guidelines
for Polychlorinated Dioxins/Diobenzofurans Data Review, September
2005

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

Stella S. Cuenco
Data Validation Operations Manager/Senlor Chemist

VALOGIN\Windward\Duwamish\22683COV-R.wpd



1 WEEK TAT Attachment 1
b LDC #2‘2683;,(Windward Environmental, LLC - Seattle WA / Lower Duwamish ‘Waterway‘Group‘)‘ PO# Axys07-04
3)
DATE | DATE |Dioxins
| DC SDG# REC'D DUE (8290)
[Matric Water/Sediment o wls s |w|s |w slw|s|w]s
A |[DPWG31962/WG31619(03/03/10]03/10/10 | |

Shaded cells indicate Level IV validation (all other cells are Leve! Il validation). These sample counts do not include MS/MSD, and DUPs

22683ST.wpd



Lower Duwamish Waterway Group
Data Validation Reports
LDC #22683

Dioxins/Dibenzofurans




LDC Report# 22683A21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway Group
Collection Date: January 11 through January 12, 2010
LDC Report Date: April 29, 2010

Matrix: Sediment

Parameters: Dioxins/Dibenzofurans

Validation Level: EPA Level IV

Laboratory: AXYS Analytical Services Ltd.

Sample Delivery Group (SDG): DPWG31962/WG31619

Sample Identification

LDW-8S502-010-COMP
LDW-5S8503-043-COMP
LDW-SS5529-041-COMP
LDW-S§S531-010-COMP
LDW-SS533-043-COMP
LDW-SS544-010-COMP
LDW-S8S547-010
LDW-S5S520-010
LDW-SS8520-010DUP

VALOGIN\Windward\Duwamish\22683A21.RV1 1



Introduction

This data review covers 9 sediment samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 1613 for
Polychlorinated Dioxins/Dibenzofurans.

This review follows the Final Surface Sediment Sampling for Chemical Analyses and
Toxicity Testing of the Lower Duwamish Waterway Quality Assurance Project Plan
(QAPP) (January 14, 2005), Final Surface Sediment Sampling for Chemical Analyses
and Toxicity Testing of the Lower Duwamish Waterway QAPP, Dioxin/Furan Addendum
(December 15, 2009), EPA Region 10 SOP for the Validation of Polychlorinated
Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran (PCDF) Data (Revision 2.0,
January 31, 1996) and a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Polychlorinated Dioxins/Dibenzofurans Data Review
(September 2005) as there are no current guidelines for the method stated above.

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
hature.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

VALOGIN\Windward\Duwamish\22683A21.RV1 2



The following are definitions of the data qualifiers:

The following are definitions of the data qualifiers:

u Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

J1 Blank Contamination: Indicates possible high bias and/or false positives.

J2 Calibration Range exceeded: Indicates possible low bias.

J3 Holding times not met: Indicates low bias for most analytes.

J4 Other QC parameters outside control limits: bias not readily determined.

J5 Other QC parameters outside control limits. The reported results appear
to be biased high. The actual value of target compound in the sample may
be lower than the value reported by the laboratory.

J6 Other QC parameters outside control limits. The reported results appear
to be biased low. The actual value of target compound in the sample may
be higher than the value reported by the laboratory.

R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

(UN Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\Windward\Duwamish\22683A21.RV1 3



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between ®*C-2,3,7,8-TCDD and "C-1,2,3,4-TCDD was less than or equal to
25%.

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

lll. Initial Calibration

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

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

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
The minimum S/N ratio was technically acceptable.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration concentrations were within the QC limits.

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

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:

Extraction

Method Blank ID Date Compound Concentration Associated Samples
WG31619-101 1/25/10 OCDD 0.123 pglg All samples in SDG
DPWG31962/WG31619

VALOGINY\Windward\Duwamish\22683A21.RV1 4



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

Method blank results flagged "K" by the laboratory as estimated maximum possible
concentration (EMPC) were considered not detected.

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.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits with the following exceptions:

DUP ID
{Associated
Samples) Compound RPD (Limits) Difference (Limits) Flag AorP
LDW-85520-010DUP 2,3,4,6,7,8-HxCDF 62.7 (<50) - J (all detects) A

(LDW-55520-010
LDW-88520-010DUP)

VIl. Ongoing Precision & Recovery (OPR) and Standard Reference Material (SRM)
Samples

Percent recoveries (%R) of the ongoing precision and recovery samples were within QC
limits.

Standard reference material samples were analyzed at the required frequency.
VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications

All target compound identifications were within validation criteria.

Xl. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:
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Sample Compound Flag A orP

All samples in SDG All TCL compounds flagged "K" by the laboratory as U A
DPWG31962/WG31619 estimated maximum possible concentration.

XIl. System Performance

The system performance was acceptable.

Xlll. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result

was reported for an individual sample, the least technically acceptable results were
rejected as follows:

Sample Compound Flag AorP

All samples in SDG DPWG31962/WG31619 2,3,7,8-TCDF (from DB-5) R A

Data flags are summarized at the end of this report if data has been qualified.
XIV. Field Duplicates

No field duplicates were identified in this SDG.

XV. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\Windward\Duwamish\22683A21.RV1 6



Lower Duwamish Waterway Group
Dioxins/Dibenzofurans - Data Qualification Summary - SDG DPWG31962/WG31619

SDG Sample Compound Flag AorP Reason
DPWG31962/ | LDW-8S8520-010 2,3,4,6,7,8-HxCDF J (all detects) A Duplicate sample analysis
WG31619 LDW-$8520-010DUP (RPD)

DPWG31962/ | LDW-S8502-010-COMP | All TCL compounds flagged "K" by U A Compound quantitation
WG31619 LDW-88503-043-COMP | the laboratory as estimated maximum and CRQLs (EMPC)

LDW-58529-041-COMP | possible concentration.
LDW-8S8531-010-COMP
LDW-S88533-043-COMP
LDW-88544-010-COMP
LDW-88547-010
LDW-S8520-010
LDW-88520-010DUP

DPWG31962/ | LDW-§8502-010-COMP | 2,3,7,8-TCDF (from DB-5) R A Overall assessment of
WG31619 LDW-S8503-043-COMP data
LDW-§8529-041-COMP
LDW-S8531-010-COMP
LDW-88533-043-COMP
LDW-58544-010-COMP
LDW-88547-010
LDW-88520-010
LDW-S5520-010DUP

Lower Duwamish Waterway Group
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
DPWG31962/WG31619

No Sample Data Qualified in this SDG
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LDC #.: 22683A21 VALIDATION COMPLETENESS WORKSHEET Date: = p
fot ]

SDG #__DPWG31962/WG31619 Level IV Page:
Laboratory: AXYS Analytical Services Ltd. Reviewer:__}—
2nd Reviewer.__ K~

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

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

Validation Area Comments
I.__| Technical holding times —  |Sampling dates: //// "/;Z//&
1. HRGC/HRMS Instrument performance check {& / '
IIl. | Initial calibration <ﬁ\
IV. | Routine calibration 71‘ /
V. | Blanks /17\/\/
VI. | Matrix spike/Matrix spike duplicates A>u!1f> zﬁx/\/
V). | Laboratory control samples \ <A @#‘F L < 1”—M
VIII. | Regional quality assurance and quality control N
IX. | Internal standards "ﬂ‘
X. | Target compound identifications 76\
XI. | Compound quantitation and CRQLs
Xll. | System performance %4
Xlll. | Overall assessment of data M
XIV. | Field duplicates M /
XV. | Field blanks
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
o
1 | LDW-$S502-010-COMP 11 (/\j é'{:*g 28~ ] |2 31
2 LDW-5S503-043-COMP 12 22 32
3 LDW-8S529-041-COMP 13 23 33
4 LDW-58531-010-COMP 14 24 34
5 LDW-88533-043-COMP 15 25 35
6 LDW-SS544-010-COMP 16 26 36
7 LDW-55547-010 17 27 37
8 LDW-88520-010 18 28 38
9 LDW-58520-010DUP 19 29 39
10 20 30 40
Notes:

22683A21W.wpd



DC #:_R5R 24>/ VALIDATION FINDINGS CHECKLIST Page:_/ of =
DG #:_Zee ey , Reviewer:  Qr—

2nd Reviewer: i

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

Validation Area Yes | No | NA Findings/Comments

All technical holding times were met,

\\1
]

Cool

temperature criteria was met.

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

NN

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

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?

Was the initial calibration performed at 5 concentration leveis?

P S
ere ail percent relative standard deviations (%! < 20% for u ele
Were all lei dard deviati /HSD_//f Hiabeled
standards and 80% for labeled standards?

Did all calibration standards meet the lon Abundance Ratio criteria?

Was the signal to noise ratio for each target compound > 2.5 and for each
recovery and internal standard > 10?

Was a routine calibration performed at the beginning and end of each 12 hour 2

period? N - g
O W K CY ot

Were all i D)y Z20% for unlabeled standards and 5% for -

labeled standards? 7

Did all routine calibration standards meet the lon Abundance Ratio criteria? d

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

Was a method blank performed for each matrix and concentration?

validation completeness worksheet?

e
Was there contamination in the method blanks? If yes, please see the Blanks /

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 assaciated

MS/MSD. Sail { Water. e [D
Were the MS/MSD percent recoveries (%R) and the relative percent differences / )
(RPD) within the QC limits?

Was an LCS analyzed for this SDG? l

DXN-SW90.1V version 1.0



IC #: 95’%85%-3-/ VALIDATION FINDINGS CHECKLIST

)G #:_Box_OUN

Page: =of =
Reviewer:  S——
2nd Reviewer: A~

Validation Area

No | NA

Findings/Comments

Was an LCS analyzed per extraction batch?

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

Yes
Ve
S

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

Were internal standard recoveries within the 40-135% criteria?

N

Was the minimum S/N ratio of all internal standard peaks > 10?

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

For 2,3,7.8 substituted congeners without associated labeled standards, were the
relative retention times of the two quantitation peaks within 0.005 time units of the
RRT measured in the routine calibration?

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

Did compound spectra contain all characteristic ions listed in the table attached?

Was the lon Abundance Ratio for the two quantitation ions within criteria?

Was the signal to noise ratio for each target compound and labeled standard >_
257

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

SOOI I

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

Was an acceptable lock mass recorded and monitored?

Were the correct internal standard (IS), quantitation ion and relative response
factor (RRF) used to quantitate the compound?

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

System performance was found to be acceptable.

NI

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

DXN-SWaa.lV version 1.0 \



IC #: 25 8%742) VALIDATION FINDINGS CHECKLIST Page:_Zof =

IG #:_ e SOULN Reviewer:  S9——
2nd Reviewer: A
Validation Area Yes | No | NA Findings/Comments
Target compounds were detected in the field duplicates. /

Field blanks were identified in this SDG. /] . "

Target compounds were detected in the field blanks. / "

DXN-SW90.IV version 1.0
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VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page: {of /
Reviewer: o ——

2nd reviewer: } {

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

N_N/A
N _N/A

Concentration = (R](0)
(ANRAF)(V }(%S)
A, = Area of the characteristic ion (EICP) for the

compound to be measured

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:

Sample {.D. , . F

¥

A, = Area of the characteristic ion (EICP) for the specific
internal standard
I, = Amount of internal standard added in nanograms Conc. = ( I . , 0 s ) { 2rEp ) ( )
(ng) U ) Cf o7 M0p 200 )
v, = Volume or weight of sample extract in milliliters (ml) ’
or grams (g).
RRF = Relative Response Factor (average) from the initial = 43 .T =
calibration }4‘2/
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample ID Compound { ) ( ) Qualification

RECALCB0.21
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