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Windward Environmental, LLC October 17, 2007
200 West Mercer Street, Suite 401
Seattle, WA 98119
ATTN: Ms. Marina Mitchell

PrEPPERP

7750 El Camino Real, Suite 2L Carisbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439

“ ‘ h l LABORATORY DATA CONSULTANTS, INC.
-

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

Enclosed are the final validation reports for the fractions listed below. This SDG
was received on October 1, 2007. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 17546:
SDG # Fraction
WINOO4 Total Arsenic & Inorganic Arsenic, %Solids

The data validation was performed under EPA Level lll and Level |V guidelines.
The analyses were validated using the following documents, as applicable to each

method:
° Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project
Plan, August 2007
° 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 I,
September 1994; update 1B, January 1995; update lll, December
1996; update IlIA, April 1998
Please feel free to contact us if you have any questions.
Sincerely,

ella S. Cuenco
Project Manager/Senior Chemist

VALOGIN\Windward\Duwamish\17546COV.wpd



Attachment 1

EDD LDC #17546 (Windward Environmental, LLC - Seattle WA / Lower Duwamish Waterway Group)
(3) Total Ino. %
DATE | DATE As As Solids
[-DC ~-SDG# REC'D | DUE (1638) | (1632) | (160.3)
Matrix: TissuefSediment TIS|T|S|T[IS|W S |W|S |W WIS |{w
A WINO04 10/01/07]10/22/07} 24 |13 |24 ] O |24 | 13
A WIN004 10/01/07]10/22/07
Il otal B/SC 6 |16 {30 O |30 |16 0JO0]O 0]0 98

Shaded cells indicate Level IV validation (all other cells are Level Il validation). These sample counts do not include MS/MSD, and DUPs 17546ST.wpd




Lower Duwamish Waterway Group
Data Validation Reports
LDC# 17546

Arsenic



LDC Report# 17546A4

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

Lower Duwamish Waterway Group

August 24 through August 28, 2007

October 16, 2007

Sediment/Tissue

Total Arsenic & Inorganic Arsenic

EPA Level Ill & IV

Brooks Rand

Sample Delivery Group (SDG): WINOO4

Sample ldentification

LDW-07-C1-Comp
LDW-07-C1-Comp-dep
LDW-07-C2-1-Comp**
LDW-07-C2-1-Comp-dep**
LDW-07-C2-2-Comp**
LDW-07-C2-2-Comp-dep**
LDW-07-C3-1-Comp**
LDW-07-C3-1-Comp-dep**
LDW-07-C3-2-Comp
LDW-07-C3-2-Comp-dep
LDW-07-C4-Comp
LDW-07-C4-Comp-dep
LDW-07-C5-Comp
LDW-07-C6-Comp
LDW-07-C6-Comp-dep
LDW-07-C7-Comp
LDW-07-C9-Comp
LDW-07-C9-Comp-dep
LDW-07-C10-2-Comp
LDW-07-C1-S
LDW-07-C2-1-S
LDW-07-C2-2-S**
LDW-07-C3-1-S
LDW-07-C3-2-S**

L DW-07-C4-S

**|ndicates sample underwent EPA Level IV review

LDW-07-C5-S**
LDW-07-C8-S
LDW-07-C7-S
LDW-07-C9-S
LDW-07-C10-2-S
LDW-07-C10-2-S-FD
LDW-07-C8-S
LDW-07-C11-S
LDW-07-C10-1-S
LDW-07-C5-Comp-dep
LDW-07-C7-Comp-dep
LDW-07-C8-Comp-dep
LDW-07-C10-2-Comp-dep
LDW-07-C8-Comp
LDW-07-C11-Comp
LDW-07-C10-1-Comp
LDW-07-C10-1-Comp-dep
LDW-07-C11-Comp-dep
LDW-07-C12-Comp
LDW-07-C12-Comp-dep
LDW-07-C12-S
LDW-07-C1-CompMS
LDW-07-C1-CompMSD
LDW-07-C1-CompMSDRE
LDW-07-C1-CompDUP

VALOGINA\WINDWARD\DUWAMISH\17546A4.W34 1

LDW-07-C4-CompMS
LDW-07-C4-CompMSD
LDW-07-C4-CompDUP
LDW-07-C1-SMS
LDW-07-C1-SMSD
LDW-07-C1-SDUP
LDW-07-C10-2-SMS
LDW-07-C10-2-SMSD
LDW-07-C10-2-SDUP
LDW-07-C7-Comp-depMS
LDW-07-C7-Comp-depMSD
L.DW-07-C7-Comp-depDUP
LDW-07-C8-Comp-depMS
LDW-07-C8-Comp-depMSD
LDW-07-C8-Comp-depDUP
LDW-07-C10-1-Comp-depMS
LDW-07-C10-1-Comp-depMSD
LDW-07-C10-1-Comp-depDUP



Introduction

This data review covers 22 sediment samples and 46 tissue samples listed on the
cover sheet including dilutions and reanalysis as applicable. The analyses were per
EPA Method 1638 and EPA Method 1632 for Inorganic Arsenic.

This review follows the Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project Plan (August 23,
2007) and the 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 IIl.

Field duplicates are summarized in Section XlI.

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV
review. A EPA Level Ill review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level Il 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\17546A4, W34 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
An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met with the following exceptions:

Lab.
Date Reference/ID Analyte %R (Limits) Associated Samples Flag AorP
9/7/07 CCve Total arsenic 133 (75-125) LDW-07-C1-S J+ (all detects) P
LDW-07-C2-1-S
LDW-07-C2-2-**
LDW-07-C3-1-S

LDW-07-C3-2-8**
LDW-07-C1-SMS
LDW-07-C1-SMSD
LDW-07-C1-SDUP
PB

Ill. Blanks

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

IV. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

V. Matrix Spike Analysis

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:

(LDW-07-C4-Comp)

UJ (all non-detects)

Spike 1D
(Associated
Samples) Analyte %R (Limits) Flag AorP
LDW-07-C4-CompMS Inorganic arsenic 63 (65-135) J- (all detects) A

VALOGIN\WINDWARD\DUWAMISH\17546A4.W34



VI. Duplicate Sample Analysis

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

VIl. 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 performed at the required frequencies.

VIll. Internal Standards

All internal standard percent recoveries (%R) were within QC limits for samples on which
a EPA Level |V review was performed. Raw data were not evaluated for the samples
reviewed by Level Il criteria.

IX. Furnace Atomic Absorption QC

All graphite furnace atomic absorption QC 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 Ill criteria.

X. ICP Serial Dilution

ICP serial dilution was not required by the method.

Xl. Sample Result Verification

All sample result verifications were acceptable for samples on which a EPA Level [V
review was performed. Raw data were not evaluated for the samples reviewed by Level
Il criteria.

XIl. Overall Assessment of Data

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

XHI. Field Duplicate

Samples LDW-07-C10-2-S and LDW-07-C10-2-S-FD were identified as field duplicates.

No total arsenic or inorganic arsenic were detected in any of the samples with the
following exceptions:

VALOGIN\WINDWARD\DUWAMISH\17546A4.W34 4



Analyte

Concentration (mg/Kqg)

LDW-07-C10-2-S

LDW-07-C10-2-S-FD

RPD

Total arsenic

8.101

7.219

12

XIV. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\17546A4.W34




Lower Duwamish Waterway Group
Total Arsenic & Inorganic Arsenic - Data Qualification Summary - SDG WIN004

SDG Sample Analyte Flag AorP Reason
WINOO4 LDW-07-C1-S Total arsenic J+ (all detects) P Calibration (%R)
LDW-07-C2-1-S
LDW-07-C2-2-S**
LDW-07-C3-1-8

LDW-07-C3-2-8**
LDW-07-C1-SDUP

WIN0O4 LDW-07-C4-Comp Inorganic arsenic J- (all detects) A Matrix spike analysis
UJ (all non-detects) (%R)

Lower Duwamish Waterway Group

Total Arsenic & Inorganic Arsenic - Laboratory Blank Data Qualification Summary -
SDG WIN004

No Sample Data Qualified in this SDG

VALOGIN\WINDWARD\DUWAMISH\17546A4.W34 6



LDC #___17546A4 VALIDATION COMPLETENESS WORKSHEET Date: bo'[’&[ )

SDG #___WIN004 Level lII/IV Page:_[ of >
Laboratory._ Brooks Rand Reviewer.__(uu
2nd Reviewer.___ g~

METHOD: Total Arsenic (EPA Method 1638), Inorganic Arsenic (EPA Method 1632)

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 |sampiing dates: £ flo7) — §[1&[eY
iI._| Calibration i ’
.| Blanks A,_
IV. ] ICP Interference Check Sample (ICS) Analysis '\/ MT W»!}M,:, ""2“
V. | Matrix Spike Analysis 3 W 5 Iy5 / s b / Doz
V1. | Duplicate Sample Analysis A'_ ’ ‘
VII. | Laboratory Control Samples (LCS) A/ L’(/S R SIQ ™~ -
VHI. | Internal Standard (ICP-MS) 'A,
IX. | Furnace Atomic Absorption QC g :
X. | ICP Serial Dilution M Vietioo b\
X!. | Sample Resuit Verification A— Not reviewedufor Level HI validation.
Xil. ] Overall Assessment of Data A
Xill. | Field Duplicates S/ (o, 3] )
XIV. | Field Blanks V e
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: ** Indicates sample underwent Level IV validation

1 LDW-07-C1-Comp  {;35w4 11 |LDW-07-C4-Comp T\'b wA 121 |LDW-07-C2-1-S wa)— 31\/ LDW-07-C10-2-S-FD i‘l-\w‘*‘

2 LDW-07-C1-Comp-dep 12 |LDW-07-C4-Comp-dep 22 {LDW-07-C2-2-S§** 32 {LDW-07-C8-S

3 LDW-07-C2-1-Comp™** 13 |{LDW-07-C5-Comp 23 |LDW-07-C3-1-S 33 |LDW-07-C11-S

4 LDW-07-C2-1-Comp-dep*™* 14 |LDW-07-C6-Comp 24 1LDW-07-C3-2-S** 34 JLDW-07-C10-1-S "’/

5 | LDW-07-C2-2-Comp** 15 |LDW-07-C6-Comp-dep 25 |LDW-07-C4-S 35 |LDW-07-C5-Comp-dep T3t

6 LDW-07-C2-2-Comnp-dep*{ | 16 |LDW-07-C7-Comp 26 |LDW-07-C5-S** 36 |LDW-07-C7-Comp-dep ‘

7 LDW-07-C3-1-Comp™* 17 JLDW-07-C9-Comp 27 |LDW-07-C6-S 37 _|LDW-07-C8-Comp-dep

8 LDW-07-C3-1-Comp-dep™** 18 |LDW-07-C9-Comp-dep 28 |LDW-07-C7-S 38 {LDW-07-C10-2-Comp-dep

9 LDW-07-C3-2-Comp 19 |LDW-07-C10-2-Comp ~ 29 jLDW-07-C9-S 39 |LDW-07-C8-Comp

10 | LDW-07-C3-2-Comp-dep \/ 20 |LDW-07-C1-S Lr -L\W'"\’ 36 Low-07-c102s &~ |40 [Low-07-c11 -Comp .
Notes:

17546A4W.wpd



LDC #:__17546A4 VALIDATION COMPLETENESS WORKSHEET Date: V‘/Z ‘(y/ z 7

SDG #___WIN004 Level lIl/IV Page:_Yof v~
Laboratory:_Brooks Rand Reviewer._tw
2nd Reviewer:__ -

METHOD: Total Arsenic (EPA Method 1638), Inorganic Arsenic (EPA Method 1632)

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

Validation Area - Commenis
l. Technical holding times Sampling dates:
Il. ] Calibration
ifl. | Blanks

IV. | ICP Interference Check Sample (ICS) Analysis

V. Matrix Spike Analysis

V1. | Duplicate Sample Analysis

Vii. | Laboratory Control Samples (LCS) P oA \

VIll. | Internal Standard (ICP-MS)

IX. | Furnace Atomic Absorption QC

X. | ICP Serial Dilution

XI. | Sample Result Verification Not reviewed for Level ill validation.

Xill. | Overall Assessment of Data

XIll. ] Field Duplicates

XIV. | 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: ** Indicates sample underwent Level IV validation
. M
"41 LDW-07-C10-1-Comp T?’?“’fn LBW-07-C4-Comp-depBbt & 5% ‘] 71
"42 LDW-07-C10-1-Comp-dep| | 52 {LDW-07-C4-CompMS 62 |LDW-07-C7-Comp-depMS Tib172
43 | LDW-07-C11-Comp-dep 53 |LDW-07-C4-CompMSD 63 |LDW-07-C7-Comp-depMSD 73
44 | LDW-07-C12-Comp ,] 54 jLDW-07-C4-CompDUP ¥} 64 |LDW-07-C7-Comp-depDUP 74
45 | LDW-07-C12-Comp-dep ’ 55 |LDW-07-C1-SMS 5«(32»\.4 F65  |LDW-07-C8-Comp-depMS 75
46 | LDW-07-C12-S Q(lo‘vﬁ 56 |LDW-07-C1-SMSD 66 |LDW-07-C8-Comp-depMSD 76
47 | LDW-07-C1-CompMS A4 57 |Low-07-c1-spuP 67 |LDW-07-C8-Comp-depDUP 77
48 | LDW-07-C1-CompMSD 58 |LDW-07-C10-2-SMS 68 |LDW-07-C10-1-Comp-depMS | ]78
49 | LDW-07-C1-CompMSDRE | | 59 jL.LDW-07-C10-2-SMSD 69 |LDW-07-C10-1-Comp-depMSD | |79
50 | LDW-07-C1-CompDUP o 60 JLDW-07-C10-2-SDUP d 70 {LDW-07-C10-1-Comp-depDUP 14180

Notes:

17546A4W .wpd



LOC #: \’V’S\M” A ] VALIDATION FINDINGS CHECKLIST

Page:__(__ofl
Reviewer.___ {44
2nd Reviewer: a

Were all instruments calibrated dally, each set-up time?

Were the proper number of standards used?

Were all initiat and continuing calibration verification %Rs within the 0% (80-
120% for mercury ard 85-115% fur cyanide) QC fimits?

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.

ERE e s
PRy

Were ICP interference check samples performed daity?

veries (%R the 80-120%

5

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 soil) 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 L CS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 80-120% QC fimits for water samples and laboratory established QC
fimits for soils?

ey

VArEamace Atoriiic Absorption QC

if MSA was perfonmed, was the comelation coefficients > 0.9957

Do all applicable analysies have duplicate injections? (Level iV only)

For sample concentrations > RL, are applicable duplicate injection RSD values <
20%? {Level IV only)

NS &S

. . . — 85.115% QF limits?

MET-SW 1V version 1.0



LDC #: kq 1-;4 b p( 'f VALIDATION FINDINGS CHECKLIST

Page: )-of ad

Reviewer: [
2nd Reviewer: |€ /
Valid_a_t/i_onlArga Yes | No | NA Finding;lComments

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the 1DL? (o
Were all percent differences (%0s) < 10%2? 7
Was there evidence of negative interference? If yes, professional judgement will be

u: ualify the data_

Were all the percent recoveries (%R) within the 30-120% of the intensity of the 7/

internal standard in the a iated initial jon?

if the %Rs were outside the criteria, was a reanalysis performed? /
Were performance evaiuation (PE) samples perfonmed? v/

lWere RLs adjusted to reflect all sample dilutions and dry weight factors applicable
lto levet IV validation?

 Overall assessment of data was found to be acceptable

Field blanks were identified in this SDG.

{| Target analytes were detected in the field blanks.

MET-SW IV version 1.0



woc #:_ Vst VALIDATION FINDINGS WORKSHEET Page:_Lof | ~

SDG #:_\Wiwref : Sample Specific Element Reference -~ Reviewer:__ MY
. . - - ~ 2nd reviewer: [~

All circled elements are app:licable to each sample.

Nsampio 10| Matrix | : Target Analyte List (TAL). -

W S T AISbOBa.BFCdCaCrCoOuFePngMLHg.NIKSeAQNa.TIVZnMoB&m
i A, Sb, As, Ba, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn Hg, Ni K: Se, Ag, Na, TL'V, Zn, Mo, B, SLON, _ —__
wIY b g,.p“d"A!Sb@Ba.BeCdCa.CtCleFePngMn.Hg.NcK.SeAQ.N&TLVZnMOBSLW _
|7 NSbAsBa.B’oCdCe.CrCoOuFa.Png.W\.Hg.Ni.K.SoAg,Nc.TIVZnMOBSi.CN' —
WFJ-SrobﬂTmNS@B&BeCd.Ca.GCOQLFe.PbMQ. ‘Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, BSL,CN, __ |
I . sb{ 45, JBa, Be, ca, Ca, o, Co, Cu, Fe, P, Mg, Mn, Hi, Ni, K, Se, Ag, Na, TL V, Zn, Mo, B, SLON _____
I(i«b*‘6&|owN.Sb.éB&Be.Cd.Ca.Or.Co.QJ.Fe.Pb.Mu.Mn.Hg.Ni.KSe.Aa.Na.'ILV.Zn.Mo,B.SI.CN.__

7 S N

_ ) Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K. Se, Ag. Na, TV, Zn. Mo, B, si.cN, ___ __|
-7 3 Fel A |A. 563, Ba, Be, Cd., Ca, Cr, Co, Cu, Fe. Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na. LV, Zn. Mo, B.SL ON. _____
’ MSbAssaaeCdCaCrcOcuFepbuqmungSeAqmnvaoastcum
41-50 ©4¢ TrauJ AL Sb. As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni. K. Se, Ag, Na, Tl,VZnMoleCts(,\W_“_j
B5-L1 L A sb. as. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag. Na. T\, V. 2n, Mo, B, Si, CN, e/
| AL Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe; Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Ne, TL, V, Zn, Mo, B, SLCN, ___ ___
Al Sb, As. Ba. Be, Cd, Ca. Cr. Co. Cu. Fe. Pb, Mg. Mn. Hg. Ni. K. Se. Ag, Na, .. 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, Tl, 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, Tl, V, Zn, Mo, B, Si, N, ___ ___
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, Ma, Mn, Hg, Ni, K, Se, Ag, Na, TI, 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, i, 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, SLCN., ___ __
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, 8, 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, SLCN, ___ ___

Analysls Method
fice 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,_____“
ﬂlCPTrace 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, ____ u
HICPMS N.Sb.@Ba,Be,Cd,Ca Cr, Ca, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, de
[GFAA 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, Ct\(. Q J’

Comments:; Mercury by CVAA if performed

B EMENTS.4



we #.__ 1E¥6 Ay : VALIDATION FINDINGS WORKSHEET Pager__ (ot |

SDG #: U4/ ov j Calibration Reviewer: lalii
. ' 2nd Reviewer: A

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

Pleese see qualifications below for all questions answered "N®, Not applicable questions are Identified as *N/A".
N/A Were ell Instruments calibrated daily, each set-up time, and were the proper number of standards used? :
Y W)N/A Were all initial and continuing callbration verlfication percent recoveries {%R) within the control limits of 80-110% for all analytes except mercury (80-
120%) and cyanide (85-115%)7

LEVEL [N ONLY:
N Was a midrange cyanide standard distilled?
A Are all correlation cosfficlents >0.9957

O N_N/A Were recalculated results acceptable? Ses Level IV Initlal and Continuing Calibration Recalculation Worksheet for recalculations.

# Date Callbration 1D Analyte %R Associzted Samples Quallfication of Data
Aoy e As 132 (0 &) | 2009, 547 PP T+ b /p
C'oﬁ;nents: l

CAL4sSW




Loc #,__ | B iy VALIDATION FINDINGS WORKSHEET Page:_| of | _
SDG #:___ W TA/oo \f Matrix Spike Analysis Reviewer:___\n o

2nd Reviewer: ,(

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

Was a matrix spike analyzed for each matrix in this SDG? A
Were matrix spike percent recoveries (%R) within the control limits of i‘g}?ﬁ/‘% If the sample concentration exceeded the spike concentration by a factor

Please see qualifications below for all questions answered *N*, Not applicable questions are identified as “N/A".
Y, N/A
DN/A
of 4 or more, no action was taken.

Was a post digestion spike analyzed for ICP elements that did not meet the required criteria for matrix spike recovery?

VEL IV ONLY:
: Were recalculated results acceptable? See Level [V Recalculation Worksheet for recalculations.

)

~

# Matrix Spike 1D Matrix Analyte %R Assoclated Samples Qualtfications
\ 4K | O | Togrece Mo (3 ] by el ( Werun e PS

v / Wy Wit = Lo
2l & T | Ferpeos [ L3 i /w374 [#]

v 7 ‘ l Kk ) 'QMJ i
Comﬁwents:

MS.452



LDC#:_17000A4

VALIDATION FINDINGS WORKSHEET

Page:__(_of _;

SDG#:_See Cover Field Duplicates Reviewer:
2nd Reviewer.__y___
METHOD: Metals (EPA Method 1638)
N NA Were field duplicate pairs identified in this SDG?
NA Were target analytes detected in the field duplicate pairs?
RPD

Compound

Concentration (mg/kg)

30

31

Arsenic

8.101

7.219

12

V:\FIELD DUPLICATES\FD_inorganic\FDUP.wpd



Loc 4 Vit

VALIDATION FINDINGS WORKSHEET Page:_| of /_
SDG #:_ g/ oo f Initial and Continuing Calibration Calculation Verification ~ Reviewer:___ ta
2nd Reviewer:__ A |
METHOD: Trace Metals (EPA SW 846 Method.6010/7000)
An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula:
%R = Found x 100 Whera  Found = concentration (in ug/L) of each analyte measured in the analysis of the ICY or CCV solution
True ' True = concentretion (in ug/L) of each analyte In the ICV or CCV source
Recaleulated Reported
Acceptable
Standard ID Type of Analysis Element Found (ug/L) True (ug/l) %R %R (Y/N)
T ou |c7&1;u callbration) M N X”‘% <o L=y [+> K/
CIEFAA (Intial calforation) W &’% ['ﬁ p
V N A’) 1|7 < (o> «6——'74 -
CV‘AA (initial calibration) I
ICH (Continuing calibration) . ° .
e |5 f nfsa | n 29 ] /
GFAA (Cortinuing calibration) V‘é/ "'ﬁ' g
J/ W\ j,v\ /3’} 53¢ o VEO— o § [~& & J/
!

CVAA (Continuing calibration)

Cyanide (Inttial calibration)

Cyanide (Continuing calibation)

Comments: Refer to Calibration Verification fin

ings worksheet for list o

recalculated results.

T o1

ey

gualifications and associated samples when reported tesults do not agree within 10.0% of the

CALCLC.4SW



LDC #: \ML @g VALIDATION FINDINGS WORKSHEET Page: l of_}__
SDG #: i Tere L7L Level IV Recalculation Worksheet Reviewer: __juw-

2nd Reviewer:__;é__

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

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recaluculated using the following
formula:

%R = Found x 100 Whete, Found = Concentration of each analyte measured In the analysis of the sample. For the matrix spike calculation,
True Found = SSR (spked sample resutt) - SR (sample result),

True =  Concentration of each analyte In the source.

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

RPD = }8-D!  x 100 Whate, S = Original sample concentration
(S+0)/2 D = Duplicate sample concertration

An [CP serial dilution percent difference (%D) was recalculated using the following formula:

%D = !I.SDR! x 100 Where, | = Initid Sample Result (mg/L)
| SDR = Serial Dilution Result {(mg/L) (Instrument Reading x 5)

Reoalculated | Reported
Found /8 /1 True / D/ 8DR (units) Acceptable
Sample ID Type of Analysis Element (unkts) %R/ RPD / %D %R / RPD / %D (Y/N)

ICP interferance chack

s

l/</> Laboratory control sample W 0»51.)/{7 \ L0 7} ? L_; \f

47 A,(7 (SSR-SR)LA )7/!0 L’L\?/ gl.( 8,7[ ,

(k{ Duplicate 'hw}«l/ fp»(oi/') b é{/ - N } | J/

ICP serial dilution

Matrix spike

Comments: Reter to appropriate worksheet for list of qualifications and associated samples when reported results do not adree within 10.0% of the recalculated results.

TOTCLC.48W



b

SDG #: SIS

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

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

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

Page: __{_01' _L

Rewewer

2nd reviewer: Y 4 '

N A Have results been reported and calculated correctly?
N NA. Are results within the celibrated range of the instruments and wuthm the linear range of the ICP"
N_N/A Are all detection fimits below the CRDL? -
Detected analyte results for 3 2 \/\—’ were recalculated and verified using the
following equation: : : .
Concentration =  (RO(FV)DH) Recalculation: : '
| o Veaoxs) 34643 %M/,/ Xookl Y |
. RD - Raw deta concentration ﬂ?)/ “.,7,; ~ - = o2 X ; 3/.3
Vol = {nitial volume (ml) or weight (G) : )
o = Dilution factor
%S = Decimal percent solids
Roeported Calculated
Conoontration Concontration Acceptabie
Samplo 1D Analyte C Wyl ) ( L»,f ..m, ) VN
S
3 fe 4919 4.5 V» ,Y
iy (o 1&'7 340 2.70 /’7 J
> ke >y 3. % 1
/s

RECALC.452



Lower Duwamish Waterway Group
~ Data Validation Reports
LDC# 17546

%Solids



LDC Report# 17546A6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway Group
Collection Date: August 24 through August 28, 2007
LDC Report Date: October 9, 2007

Matrix: Tissue/Sediment

Parameters: % Solids

Validation Level: EPA Level Il & IV

Laboratory: Brooks Rand

Sample Delivery Groups (SDG): WINO004

Sample Identification

LDW-07-C1-Comp LDW-07-C2-1-S LDW-07-C10-1-Comp
LDW-07-C1-Comp-dep LDW-07-C2-2-S** LDW-07-C10-1-Comp-dep
LDW-07-C2-1-Comp** LDW-07-C3-1-S LDW-07-C11-Comp-dep
LDW-07-C2-1-Comp-dep** LDW-07-C3-2-S** LDW-07-C12-Comp
LDW-07-C2-2-Comp** LDW-07-C4-S LDW-07-C12-Comp-dep
LDW-07-C2-2-Comnp-dep** LDW-07-C5-S** LDW-07-C12-S
LDW-07-C3-1-Comp** LDW-07-C6-S LDW-07-C1-Comp-depDUP
LDW-07-C3-1-Comp-dep** LDW-07-C7-S LDW-07-C4-CompDUP
LDW-07-C3-2-Comp LDW-07-C9-S LDW-07-C1-SDUP
LDW-07-C3-2-Comp-dep LDW-07-C10-2-S LDW-07-C8-SDUP
LDW-07-C4-Comp LDW-07-C10-2-S-FD LDW-07-C8-Comp-depDUP
LDW-07-C4-Comp-dep LDW-07-C8-S

LDW-07-C5-Comp LDW-07-C11-S

LDW-07-C6-Comp LDW-07-C10-1-S

LDW-07-C6-Comp-dep LDW-07-C5-Comp-dep

LDW-07-C7-Comp LDW-07-C7-Comp-dep

LDW-07-C9-Comp LDW-07-C8-Comp-dep

LDW-07-C9-Comp-dep LDW-07-C10-2-Comp-dep

LDW-07-C10-2-Comp LDW-07-C8-Comp

LDW-07-C1-S LDW-07-C11-Comp

**|ndicates sample underwent EPA Level IV review

VALOGIN\WINDWARD\DUWAMISH\17546A6.W34 1



Introduction

This data review covers 18 sediment samples and 33 tissue samples listed on the
cover sheet including dilutions and reanalysis as applicable. The analyses were per
EPA Method 160.3 for Percent Solids.

This review follows the Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project Plan (August 23,
2007) and the 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.

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\17546A6.W34 2



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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

All sample result verifications were acceptable for samples on which a EPA Level IV
Ir|e|v(i:(|::‘i\t/s(/a r\;\:S performed. Raw data were not evaluated for the samples reviewed by Level

VIIl. Overall Assessment of Data

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

VALOGIN\WINDWARD\DUWAMISH\17546A6.W34 3



IX. Field Duplicates

Samples LDW-07-C10-2-S and LDW-07-C10-2-S-FD were identified as field duplicates.
No percent solids were detected in any of the samples with the following exceptions:

Concentration (mg/L)

Analyte LDW-07-C10-2-S LDW-07-C10-2-S-FD RPD

% Solids 72.830 70.650 3

X. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\17546A6.W34 4



Lower Duwamish Waterway Group
% Solids - Data Qualification Summary - SDG WIN004

No Sample Data Qualified in this SDG

Lower Duwamish Waterway Group
% Solids - Laboratory Blank Data Qualification Summary - SDG WIN004

No Sample Data Qualified in this SDG

VALOGIN\WINDWARD\DUWAMISH\17546A6.W34 5



LDC #.___17546A6 VALIDATION COMPLETENESS WORKSHEET Date: ("Z gl")
of

SDG #___ WIN004 Level lII/IV Page:_ [
Laboratory: Brooks Rand Reviewer.___\~—

2nd Reviewer: e

METHOD: % 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
L Technical holding times A/ Sambling dates: § / N ’ © 7 - y/ i / ° 7
lla. | Initial calibration A
llb. | Calibration verification ’P
. | Blanks A
IV | Matrix Spike/Matrix Spike Duplicates *\/ b. "—' \quy:» \~ L
\ Duplicates A’
VI. { Laboratory control sampies f\/ \\v( '\“ \re qg»: v J,
VII. | Sample result verification A» Not reviewed for Level H| validation.
VIl ] Overall assessment of data )]_ A
IX. | Field duplicates E (3e,31)
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: ** Indicates sample underwent Level IV validation

1 | Low-07-C1-Comp Tospu 11 |LDW-07-Cacomp  Tossee |21 |LDW-07-co-1-5 22 Lot 3/ LDW-07-C10-2-S-FD $ado—A-

2 LDW-07-C1-Comp-dep | |12 |LDW-07-C4-Comp-dep 22 L DW-07-C2-2-S** ) 32 |LDW-07-C8-S ‘

3 LDW-07-C2-1-Comp™*  * 13 |LDW-07-C5-Comp 23 {1 DW-07-C3-1-S 33 |LDW-07-C11-S ;

4 L.DW-07-C2-1-Comp-dep** 14 |LDW-07-C6-Comp 24 | DW-07-C3-2-S** 34 |LDW-07-C10-1-S \ /

5 | LDW-07-C2-2-Comp** 15 |LDW-07-C6-Comp-dep 25 |LDW-07-C4-S 35 |LDW-07-C5-Comp-dep “TBSs4t~

6 LDW-07-C2-2-Comnp-dep’l | 16 |LDW-07-C7-Comp 26  |LDW-07-C5-S** 36 |LDW-07-C7-Comp-dep

7 LDW-07-C3-1-Comp** 17 j|LDW-07-C9-Comp 27 |LDW-07-C6-S 37 |LDW-07-C8-Comp-dep

8 LDW-07-C3-1-Comp-dep*™* 18 |LDW-07-C9-Comp-dep 28 |LDW-07-C7-S 38 |LDW-07-C10-2-Comp-dep

9 LDW-07-C3-2-Comp 19 |LDW-07-C10-2-Comp 29 |LDW-07-C9-S 39 |LDW-07-C8-Comp

10 | LDW-07-C3-2-Comp-dep ¥ |20 |LDW-07-C1-S Syt 30‘/ LDW-07-C10-2-S &./ 40 |LDW-07-C11-Comp v
Notes:

CN9010.wpd



LDC #:__17546A6 VALIDATION COMPLETENESS WORKSHEET pate:_{-( /-

SDG #___ WIN004 Level lII/IV Page:_ ) of >
Laboratory: Brooks Rand Reviewer:__ \~—
2nd Reviewer.__ A~

METHOD: % 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:

lla. | Initial calibration

lib. | Calibration verification

1ll. | Blanks

IV__ | Matrix Spike/Matrix Spike Duplicates

| |
‘V Duplicates 3/(’(’ YZ L/kc{ ’

VI. | Laboratory control samples

VII. | Sample result verification Not reviewed for Level 1l validation.

VIII. | Overall assessment of data

IX. | Field duplicates

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: ** Indicates sample underwent Level 1V validation

41 | LDW-07-C10-1-Comp  (®54®1 |LDW-07-C8-Comp-depDUP Tf"%ﬁv\v 71 ’
42 | LDW-07-C10-1-Comp-dep | | 52 62 72
43| LDW-07-C11-Comp-dep 53 63 73
44| LDW-07-C12-Comp 54 64 74
45 | LDW-07-C12-Comp-dep 55 65 75
46 | LDW-07-C12-S {A\‘_‘.\jlgss 66 76
47_| LDW-07-C1-Comp-depDUPTh5Z~ 67 77
48 | Low-07-ca-comppur  J/| 58 . 68 78
49 |ioworcrsoup  {xLdso 69 79
50 | LDW-07-C8-SDUP \/le0 70 80
Notes:

CN9010.wpd



oc#_ x4 b %gz VALIDATION FINDINGS CHECKLIST Page: [ ofj:
SDG #: \A /o ! Reviewer:__ M
2nd Reviewer:
e

Method:inorganics (EPA Method (k0. % ) -

alidation Area

Ali technical holding times were met.

Cooler temp

raturc critcria was met. /

'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% QC
limits?

<
7
Were all initial calibration correlation coefficients > 0.995? pa
/
e

Were titrant checks performed as required? (Level IV only) .

Were balance checks performed as required? (Level IV on \/

o

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

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, indicate which matrix does not have an associated MS/MSD or A QMV 0\_,(7

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 fimit 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?

{iWas an LCS analyzed per extraction batch?

Were the LGS percent recoverles (%R) and relative percent difference (RPD)
within the 80-129"/ 85-115% for M thod 300.0) QC limits?

Were performance evaiuation (PE) samples performed? pd
i

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

WETC-EPAIV version 1.0



LDC#: b VALIDATION FINDINGS CHECKLIST
SDG # D e

Page:__)_’of r

Reviewer.__{u4
2nd Reviewer: foe

Validation Area

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

Findings/Comments

xdd
at

g
ent of d

AL
a was found t
et

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.

WETC-EPA.IV version 1.0



LDC#: 17546A6 VALIDATION FINDINGS WORKSHEET Page: __Lof 7[_
SDG#:_ WIN00O4 Field Duplicates Reviewer.___{ —

2nd Reviewer.__ 4
Inorganics, Method_EPA 160.3

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

Concentration (mg/L)

RPD
Analyte 30 31 (<20)
% Solids 72.830 70.650 3

VFIELD DUPLICATES\FD_inorganic\17546A6.wpd



VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

LDC #. ![lg‘_j(gM
SDG #: g&‘_y_fgwﬁf

: Page:_]_of_7[_
Reviewer:___W4Y

2nd Reviewer: —A&—-—
L o3

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

METHOD: Inorganics, Method

%R = Found x 100  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 formula:

RPD = !S-D! x100 Where, S = Original sample concentration
(8+D)/2 D= Duplicate sample concentration
Recalculated Reported
Found /S True /D Acceptable
Sample ID Type of Analysis Element (units) (units) %R / RPD %R / RPD (Y/N)
Laboratory control sample
Matrix spike sample (SSR-SR)
Duplicate sample
S 2SO e | s |2 3 /

Comments: Refer to appropriate worksheet for list of qualific

results.

ations and associated samples when reported results do not agree within 10.0% cof the recalculated

TOTCLC.6




LDC #:
SDG #:__ \0/yo™~f

METHOD: Inorganics, Method

ih

VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification

kw3

Page: _[_o_f __,L

Reviewer: V1%

2nd reviewer: EI .

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

N_N/A
N _N/A
N N/A

Compound (analyte) results for

Have results been reported and calculated correctly?
Are results within the calibrated range of the instruments?
Are all detection limits below the CRQL?

3.

recalculated and verified using the following equation:

V}Concentration =

Recalculation:

.. &W%J’W\ = oo U

yAS P

reported with a positive detect were

({\?yl - (,,05,9 ) ){/au /s

1" "9“\‘ L.t "\95&
Groewd vk —Tacvd)
(/ < ( 7\ r’ >3 79
Reported Calculated

# Sampls ID Analyte Co(nc/;::(mu)on (:(oncey;tatic;n Accz;y’tl‘;blo

% 7# Zo 9"’\:17 \Tt?o I?\L‘fo ‘,7’
> bt AR uds 2, ¢o 2. \/

Note:

RECALC.6



rEREPREP

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

sbhebhbbbhbbbblb

LD
Windward Environmental, LLC November 8, 2007
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 final validation reports for the fractions listed below. This SDG
was received on October 19, 2007. Attachment 1 is a summary of the samples
that were reviewed for each analysis.

LDC Project # 17648:
SDG # Fraction
LO74 Polychlorinated Biphenyls, % Lipids

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

method:
° Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project
Plan, August 2007
° USEPA, Contract Laboratory Program National Functional Guidelines
for Organic Data Review, October 1999
° 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 II,
September 1994; update 1B, January 1995; update Ill, December
1996; update IlIA, April 1998
Please, feel free to contact us if you have any questions.
Sincerely,

e Onsmes

tella S. Cuenco
Project Manager/Senior Chemist

VALOGINWindward\Duwamish\17648COV.wpd



Attachment 1
EDD LDC #17648 (Windward Environmental, LLC - Seattle WA / Lower Duwamish Waterway Group)
3) %
DATE | DATE | PCBs | Lipids
LDC SDG# REC'D | DUE (8082) (D/B)
Matrix: Water/Tissue WIT|W]|T WilSs |w WIS | W S |W|S
A LO74 10/19/07]11/09/07} 0 | 12
A LO74 10/19/07]11/09/07
[rotal B/SC 0 |12{ 0 J12}10 | O 0]1]01{0 0}107]0 24 )
Shaded cells indicate Level iV validation (all other cells are Level Il validation). These sample counts do not include MS/MSD, and DUPs 17648ST.wpd



Lower Duwamish Waterway Group
Data Validation Reports
LDC# 17648

PCBs



LDC Report# 17648A3b

Laboratory Data Consultants, Inc.
Data Validation Report

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

Sample Delivery Group (SDG):

LDW-07-C2-1-comp
LDW-07-C2-1-comp-dep
LDW-07-C6-comp
LLDW-07-C6-comp-dep
LDW-07-C7-comp
LDW-07-C7-comp-dep
LDW-07-C8-comp
LDW-07-C8-comp-dep
LDW-07-C9-comp
LDW-07-C9-comp-dep
LDW-07-C10-1-comp
LDW-07-C10-1-comp-dep
LDW-07-C9-compMS
LDW-07-C9-compMSD
LDW-07-C8-compDL

VALOGIN\WINDWARD\DUWAMISH\17648A3B.WI3

Lower Duwamish Waterway Group
August 24 through August 27, 2007
November 5, 2007

Tissue

Polychlorinated Biphenyls

EPA Level Il

Analytical Resources, Inc.

LO74



Introduction
This data review covers 15 tissue 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 Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project Plan (August 23,
2007) and the National Functional Guidelines for Organic Data Review (October 1999).
Blank results 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.

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.

V:ALOGIN\Windward\Duwamish\17648A3B.WI3 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.

l1l. 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 15.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than
or equal to 15.0% for all compounds.

V. Blanks

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

VALOGIN\WINDWARD\DUWAMISH\17648A3B.Wi3 3



VIIl. 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.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Although sulfuric acid cleanup was not required by the method, sulfuric acid cleanup was
performed by the laboratory for several samples in this SDG.

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

GPC cleanup was not required and therefore not performed in this SDG.
Xl. Target Compound ldentification

Raw data were not reviewed for this SDG.

Xll. Compound Quantitation and Reported CRQLs

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

Sample Compound Finding Criteria Flag AorP
LDW-07-C8-comp | Aroclor-1254 Sampile result exceeded Reported resuft should NA
calibration range. be within calibration

range.

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.

Raw data were not reviewed for this SDG.

VALOGIN\WINDWARD\DUWAMISH\17648A3B.WI3 4



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
LDW-07-C8-comp Aroclor-1254 R A
LDW-07-C8-compDL All TCL compounds except R A

Aroclor-1254

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

No field replicates were identified in this SDG.

XV. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\17648A3B.WI3 5



Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Data Qualification Summary - SDG LO74

SDG Sample Compound Flag AorP Reason
LO74 LDW-07-C8-comp Aroclor-1254 R A Overall assessment of
data
LO74 LDW-07-C8-compDL All TCL compounds except R A Overall assessment of
Aroclor-1254 data

Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
LO74

No Sample Data Qualified in this SDG

VALOGIN\WINDWARD\DUWAMISH\17648A3B.WI3 6



LDC #:;_17648A3b VALIDATION COMPLETENESS WORKSHEET pate_ 1/ /2/° /

SDG#_ LO74 Level lll Page:_ "of 7
Laboratory:_ Analytical Resources, Inc. Reviewer:

2nd Reviewer: ’ {
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
. Technical holding times A Sampling dates: g \24 -7 F \7,1 ] b7
Il. | GC/ECD Instrument Performance Check NA l ‘
Hi.__| initial calibration A
IV. | Continuing calibration A N €} <
V. | Blanks A
V1. | Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates A
VIiI. | Laboratory control samples A VS
IX. | Regional quality assurance and guality control N
Xa._| Florisil cartridge check N 4 ‘-\: -{“ 149 e o\ \()w( c\car g .?q,\ja«(w\c j
Xb. | GPC Calibration N
Xl. | Target compound identification N
XIl. | Compound quantitation and reported CRQLs 5w
Xill. | Overall assessment of data SW
XIV. | Field duplicates N
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:
Tt
1% | LDOW-07-C2-1-comp 1% |LDW-07-C10-1-comp 21 VRN B ST 31
)5 LDW-07-C2-1-comp-dep 13 LDW-07-C10-1-comp-dep 2 | MB—~ 03250 7 32
5 LDW-07-C6-comp 13  |LDW-07-C9-compMS 23 33
p;l LDW-07-C6-comp-dep 14 |LDW-07-C9-compMSD 24 34
£ | Low-07-C7-comp L, 115 |Low —011 - congp25P 35
g LDW-07-C7-comp-dep 16 26 36
7 LDW-07-C8-comp .~ |17 27 37
9 LDW-07-C8-comp-dep 18 28 38
Q-P LDW-07-C9-comp / 19 29 39
1-8 LDW-07-C9-comp-dep 20 30 40

17648A3bW .wpd
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VALIDATION FINDINGS WORKSHEET

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

A alpha-Bl%lC l. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG.
f
B. beta-BHC J. 4,4'-DDE R. Endrin atdehyde Z. Aroclor-1248 HH.
C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 It
D. gamma-BHC L. Endosuifan |l T. gamma-Chlordane BB. Aroclor-1260 JJd.
E. Heptachior M. 4,4'.DDD U. Toxaphene CC. DB 608 KK.
. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD, DB 1701 LL.
G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE, MM.
H. Endosulifan 1 P. Methoxychlor X, Aroclor-1232 FF. NN.
|

Notes:

|
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LDc# (764 ¥13 5 VALIDATION FINDINGS WORKSHEET Page: _/of /

SDG #: cery” Compound Quantitation and Reported CRQLS Reviewer: /%
7 -

2nd Reviewer:

METHOD: __GC __ HPLC

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

Level Iy/D Only

Were CRQLs adjusted for sample dilutions, dry weight factors, etc.?

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

# Compound Name Finding Associated Samples Qualifications

AN exceded ’"\Q?’w?)/g_ @" \JA

Comments: _See sample calculation verification worksheet for recalculations

COMQUANew.wpd



LDC #: [ 1Y ¥ VALIDATION FINDINGS WORKSHEET Page: ‘___/_ofL
SDG #__ s corty Overall Assessment of Data Reviewer:

2nd Reviewer: 4

METHOD: _ GC __ HPLC
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data.

Y/ N N/A Was the overall quality and usability of the data acceptable?

# Compound Name Finding Associated Samples Qualifications
AA -<?<U~'—'*Q’—9 o q?awva\t— ] ?\/ A
Al crapt AA Ak d S R/A
Comments:

OVRNew.wpd
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Data Validation Reports
LDC# 17648
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LDC Report# 17648A6

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-07-C2-1-comp
LDW-07-C2-1-comp-dep
LDW-07-C6-comp
LDW-07-C6-comp-dep
LDW-07-C7-comp
LDW-07-C7-comp-dep
LDW-07-C8-comp
LDW-07-C8-comp-dep
LDW-07-C9-comp
LDW-07-C9-comp-dep
LDW-07-C10-1-comp
LDW-07-C10-1-comp-dep
LDW-07-C9-compDUP
LDW-07-C9-compTRP

VALOGIN\WINDWARD\DUWAMISH\17648A6.Wi4

Lower Duwamish Waterway Group
August 24 through August 27, 2007
November 6, 2007

Tissue

% Lipids

EPA Level IV

Analytical Resources, Inc.

LO74



Introduction

This data review covers 14 tissue samples listed on the cover sheet including
dilutions and reanalysis as applicable. The analyses were per the Bligh & Dyer
Method for Percent Lipids.

This review follows the Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project Plan (August 23,
2007) and the 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 lll.

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\17648A6.Wi4 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

Initial calibration data were not provided and therefore not reviewed.

b. Calibration Verification

Continuing calibration data were not provided and therefore not reviewed.
lll. 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

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 (LCS) analyses were not required by the method.
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.
IX. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\17648A6.W14 3



X. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\17648A6.Wi4



Lower Duwamish Waterway Group
% Lipids - Data Qualification Summary - SDG LO74

No Sample Data Qualified in this SDG

Lower Duwamish Waterway Group
% Lipids - Laboratory Blank Data Qualification Summary - SDG LO74

No Sample Data Qualified in this SDG

VALOGIN\WINDWARD\DUWAMISH\17648A6.Wi4 5



LDC #:_17648A6
SDG#___LO74

VALIDATION COMPLETENESS WORKSHEET Date: M/ I J 01

Level IV

Laboratory:_ Analytical Resources, Inc.

METHOD: Percent Lipids (Bligh & Dyer)

Page:_! of
Reviewer:
2nd Reviewer:

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

validation findings worksheets.

l. Technical holding times

Validation A

Commenis

Sambling dates: %’/Ak\. -A7 \Q"\

lla. | Initial calibration

lib. | Calibration verification

% ‘fboﬂﬂf\r\&/;\, clesk NPl R

1. Blanks

=

IV | Matrix Spike/Matrix Spike Duplicates

\" Duplicates

Temkmte Monah 4p 0
Tkt applical

VI. | Laboratory control samples

VIl. | Sample result verification

VIil. | Overall assessment of data

IX. | Field duplicates

X Field blanks

>3 [z B 2R

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

Validated Samples: ’ ‘

ND = No compounds detected

R = Rinsate
FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

1 | LDW-07-C2-1-comp 11 |LDW-07-C10-1-comp 21 31
2 | LDW-07-C2-1-comp-dep 12 {LDW-07-C10-1-comp-dep 22 32
3 | LDW-07-C6-comp 13 |LDW-07-C9-compDUP 23 33
4 | LDW-07-C6-comp-dep 14 |LDW-07-C9-compTRP 24 34 .
5 | LDW-07-C7-comp 15 {\N(b 25 35
6 | LDW-07-C7-comp-dep 16 26 36
7 | LDW-07-C8-comp 17 27 37
8 | LDW-07-C8-comp-dep 18 28 38
9 | LDW-07-C9-comp 19 29 39
10 | LDW-07-C9-comp-dep 20 30 40
Notes:

17648A6W .wpd



oc# 1 10U ALl VALIDATION FINDINGS CHECKLIST Page_\of

SDG#_L.01Y Reviewer:
2nd Reviewer:

Method:inorganics (EPA Method 7 éwpod))

Validation Area

Findin sIComr_nents

All technical holding times were met.

Cooler temperature criteria was met.

[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% QC
limits?

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

v
Were all initial calibration correlation coefficients > 0.995? v
v/
<

e alance che;@ks p
e

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 comp S

7

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 < 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 analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 80-120% (85-115% for Method 300.0) QC limits?

Were performance evaluation (PE) samples performed?

Were the pert \uation (PE les within limits?

WETC-EPA.IV version 1.0



LDC #:) AL VALIDATION FINDINGS CHECKLIST Page:_dhof
SDG#_1L.O Reviewer:

2nd Reviewer:

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.

Target analytes were detected in the field duplicates.

Field blanks were identified in this SDG. v

| Target analytes were detected in the field blanks. -

WETC-EPA.IV version 1.0



LDC #: H(QQ'K G
spG #: L 1d

VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

METHOD: Inorganics, Method OCQVV“Q‘«Q)D

Percent recoveries (

%R = Found_x 100

True

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

Where.

True =

Found =

concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation,

Found = SSR (spiked sample result) - SR {(sample result).

concentration of each analyte in the source.

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

Page: \of |

Reviewer:_ Wf Eé

2nd Reviewer:

RPD = !S-DI  x 100 Where, S = Original sample concentration
{8+D)/2 D= Duplicate sample concentration
Recalculated Reported
Found /S True /D Acceptable
Sample 1D Type of Analysis Element (units) (units) %R / RPD %R / RPD (Y/N)
Laboratory control sample z
Matrix spike sample % (SSR-SR)
Duplicate sample
e é)'“Pd“ 0 90d?, | 1.8 % C.> R.3 Y

Comments: Refer to appropriate

results.

worksheet for list of qualifications and associated samples when reported results do not agree within 10.

0% of the recalculated

TOTCLC.6




oc #1148 A

spG #: Lo nd

METHOD: Inorganics, Method 8\#\19\0&0

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

Y N N/A
Y N NA
Y N_N/A

Compound (analyte) resuits for
recalculated and verified using the following equation:

Concentration =

N Fpudb

Have results been reported and calculated correctly?
Are results within the calibrated range of the instruments?
Are all detection limits below the CRQL?

.

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

]

Recalculation:

Qo vspl. k. = Am%x .

e

—
—

Page
Reviewer
2nd reviewer

bop |

Lisd - 1S3

-.--—————/

03'5

reported with a positive detect were

yieae, Q%)

o

]

Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte (Ne ) ( Ne ) (Y/N)
| 2 I W% o l2s 0.$31 | ¥

Note:

RECALC.6



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

prrEPEPP

ahbbbbbbhbbbbbi

D

Windward Environmental, LLC November 8, 2007
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 final validation report for the fraction listed below. This SDG was
received on October 23, 2007. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 17652:
SDG # Fraction
LO75 % Lipids

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

method:
° Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project
Plan, August 2007
° 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 I,

September 1994; update 1IB, January 1995; update Ill, December
1996; update |lIA, April 1998

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

Sincerely,

Stln. Ouonce

tella S. Cuenco
Project Manager/Senior Chemist

VALOGIN\Windward\Duwamish\17652COV.wpd



Attachment 1

EDD LDC #17652 (Windward Environmental, LLC - Seattle WA / Lower Duwamish Waterway Group)
3) %
DATE | DATE | Lipids
LDC SDG# REC'D [ DUE | (D/B)
Matrix. Water/Tissue - WITIWI]T|WI|S|WISIW]|]S|IWI|IS|W{S|WI|S|IW|S|{W|[SIWI|]S|W|S|WI|]S]|W]|]S|W S
A LO75 10/23/07}11/13/07| 0 | 10
A LO75 10/23/07111/13/07
Ilotal B/SC oJlJwgyojojojfojojojofoyojojojojojojojojojojojojojojojojojo]o 18
Shaded cells indicate Level IV validation (all other cells are Level lll validation). These sample counts do not include MS/MSD, and DUPs 176528T.wpd




Lower Duwamish Waterway Group
Data Validation Reports
LDC# 17652

% Lipids



LDC Report# 17652A6

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-07-C1-comp**
LDW-07-C1-comp-dep**
LDW-07-C2-2-comp**
LDW-07-C2-2-comp-dep**
LDW-07-C3-1-comp
LDW-07-C3-1-comp-dep
LDW-07-C3-2-comp
LDW-07-C3-2-comp-dep
LDW-07-C4-comp
LDW-07-C4-comp-dep
LDW-07-C5-comp**
LDW-07-C5-comp-dep**
LDW-07-C10-2-comp**
LDW-07-C10-2-comp-dep**
LDW-07-C11-comp
LDW-07-C11-comp-dep
LDW-07-C12-comp
LDW-07-C12-comp-dep
LDW-07-C1-compDUP

Lower Duwamish Waterway Group
August 24 through August 28, 2007
November 6, 2007

Tissue

% Lipids

EPA Level lll & IV

Analytical Resources, Inc.

LO75

**|Indicates sample underwent EPA Level IV review

VALOGIN\WINDWARD\DUWAMISH\17652A6.W34



Introduction

This data review covers 19 tissue samples listed on the cover sheet including
dilutions and reanalysis as applicable. The analyses were per the Bligh & Dyer
Method for Percent Lipids.

This review follows the Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project Plan (August 23,
2007) and the 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 llI.

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 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\17652A6.W34 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

Initial calibration data were not provided and therefore not reviewed.

b. Calibration Verification

Continuing calibration data were not provided and therefore not reviewed.
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) and matrix spike duplicate (MSD) analyses were not required by the
method.

V. Duplicates

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

Vl. Laboratory Control Samples

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

VIl. Sample Result Verification

All sample result verifications were acceptable for samples on which a EPA Level IV
lrﬁv;ﬁ\:é riV\:S performed. Raw data were not evaluated for the samples reviewed by Level

VIIl. Overall Assessment of Data

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

VALOGIN\WINDWARD\DUWAMISH\17652A6.W34 3



IX. Field Duplicates
No field duplicates were identified in this SDG.
X. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\17652A6.W34 4



Lower Duwamish Waterway Group
% Lipids - Data Qualification Summary - SDG LO75

No Sample Data Qualified in this SDG

Lower Duwamish Waterway Group
% Lipids - Laboratory Blank Data Qualification Summary - SDG LO75

No Sample Data Qualified in this SDG

VALOGIN\WINDWARD\DUWAMISH\17652A6.W34 5



LDC #:_17652A6 VALIDATION COMPLETENESS WORKSHEET Date: “\\ ‘0'7

SDG#__ LO75 Level IV Page:_| of
Laboratory: Analytical Resources, Inc. Reviewer:
17 i

2nd Reviewer:

METHOD: Percent Lipids (Bligh & Dyer)

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: g/;j L\ - A&\ 01
oP[NR_(oloand Check )

I.__| Technical holding times

lla. | Initial calibration

Ilb. Calibration verification

11. Blanks

IV | Matrix Spike/Matrix Spike Duplicates

\'4 Duplicates

V1. | Laboratory control samples

VIl. | Sample result verification

VIil. | Overall assessment of data

IX. | Field duplicates

2 2| PRPREEEE

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: , .
1 | LDW-07-C1-comp ki 11 |LDW-07-C5-comp ok 21 31
2 | LDW-07-C1-comp-dep 12 |LDW-07-C5-comp-dep 22 32
3 | LDW-07-C2-2-comp 13 |LDW-07-C10-2-comp 23 33
4 | LDW-07-C2-2-comp-dep 14 |LDW-07-C10-2-comp-dep 24 34
5 | LDW-07-C3-1-comp ] 15 |LDW-07-C11-comp 25 35
6 | LDW-07-C3-1-comp-dep 16 |LDW-07-C11-comp-dep 26 36
7 | LDW-07-C3-2-comp 17 |LDW-07-C12-comp 27 37
8 | LDW-07-C3-2-comp-dep Ll‘ 18 |LDW-07-C12-comp-dep 28 38
9 | LDW-07-C4-comp 19 |LDW-07-C1-compDUP 29 39
10 | LDW-07-C4-comp-dep 20 | e 30 40
Notes:

17652A6W .wpd



oc #1183 A VALIDATION FINDINGS CHECKLIST Page_| of &

SDG#_L 0 1S Reviewer:

2nd Reviewer:

Method:inorganics (EPA Method % M

Validation Area

All technical holding times were met.

Cooler tempcerature critecria was met.

[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% QC
limits?

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

pd

e
Were all initial calibration correlation coefficients > 0.995? N
v

v’

7

Were balance checks performed as required? (Level IV on}

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 ml rksh

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. v

Were the MS/MSD percent recoveries (%R) and the relative percent differences P
(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 soit)
was used for samples that were < 5X the CRDL, including when only one of the
duplicate sample values were < 5X the CRDL.
= i

Was an LCS anaylzed for this SDG?

NN

Was an LCS analyzed per extraction batch?

Were the LGS percent recoveries (%R) and relative percent difference (RPD) \/
within the 80-120% (85-115% for Method 300.0) QC limits?

Were performance evaluation (PE) samples performed?

Nere the pert \uation (PE los within 1 —

WETC-EPA.IV version 1.0



inc#)1l 5 Ak VALIDATION FINDINGS CHECKLIST Page:_2of S
SDG#_L01 S Reviewer:
2nd Reviewer:

Validation Area Findings/Comments

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

Were det: ction limits <

Field duplicate pairs were identified in this SDG.

iRl

Target analytes were detected in the field duplicates. i ’

Field blanks were identified in this SDG. v

|| Target analytes were detected in the field blanks. v

WETC-EPA.IV version 1.0



SDG# L0115 Level IV Recalculation Worksheet Reviewer:
2nd Reviewer:

oc #1710 5AAG VALIDATION FINDINGS WORKSHEET Page:__‘___%f_)_

METHOD: Inorganics, Method S0 Cosd

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

%R = Found x 100  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 formula:

RPD = !S-D! x 100 Where, S = Original sample concentraiion
(8+D)/2 D= Duplicate sample concentration
Recalculated Reoported
Found /S True /D Acceptable
Sample ID Type of Analysis Element (units) (units) %R / RPD %R /| RPD (Y/N)
Laboratory control sample \
Matrix spike sample (\/ / A (SSR-SR)

Duplicate sample

e Oéw@‘dﬂ O .08aM. | 0.b%% > 1.3 N

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% cf the recalculated
results.

TOTCLC.6



e # 16 5AAG VALIDATION FINDINGS WORKSHEET Page:.__ ' of |

SpDG #: L0711 S Sample Calculation Verification Reviewer:
’ 2nd reviewer:

METHOD: Inorganics, Method “le MCA@

ease 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?

Are all detection limits below the CRQL?

Compound (analyte) results for ﬂ&vﬁ)ﬂb reported with a positive detect were
recalculated and verifised using the following equation:“
Concentration = Recalculation:
oAy Sgenple - dosd |, ATy ~ 1. 1adg
Xioo = X \so ™ ) gQ3

5@51.@%. Lo

Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte ( Do ) (N ) (Y/N)

\ l Y Ioaids .0d .02 M

Note:

RECALC.6
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lL “ lh i LABORATORY DATA CONSULTANTS, INC.
iahll 7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439

shbbibsbbhbibhi

L I s

Windward Environmental, LLC February 26, 2008
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 data validation report for the fraction listed below. Please replace
the previously submitted report with the enclosed revised report.

SDG# LDC# Fraction

LT29 18015A3b Polychlorinated Biphenyls
LT32 18015D3b Polychiorinated Biphenyls
LT33 18015E3b Polychlorinated Biphenyls

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

A Cusaco

Stella S. Cuenco
roject Manager/Senior Chemist

VALOGINWindward\Duwamish\18015REV.wpd



l l | “ l 1 l l ' LABORATORY DATA CONSULTANTS, INC.
L1A1l 7750 EI Camino Real, Suite 2L Carisbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439

rrrrrrPY

_DC
Windward Environmental, LLC January 14, 2008
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 final validation reports for the fractions listed below. These
SDGs were received on December 24, 2007. Attachment 1 is a summary of the
samples that were reviewed for each analysis.

LDC Project # 18015:
SDG # Fraction

LT29,LT30,LT31, Polychlorinated Biphenyls, % Lipids & Total Solids
LT32,LT33,LT34

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

method:
. Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project
Plan, August 2007
. USEPA, Contract Laboratory Program National Functional Guidelines
for Organic Data Review, October 1999
o 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 I,
September 1994; update 1B, January 1995; update 111, December
1996; update IlIA, April 1998

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

Dusne

tella S. Cuenco
Project Manager/Senior Chemist

VALOGINWindward\Duwamish\18015COV.wpd



Attachment 1

EDD LDC #18015 (Windward Environmental, LLC - Seattle WA / Lower Duwamish Waterway Group)
(3) % Total
DATE | DATE | PCBs | Lipids | Solids
Loc SDG# REC'D | DUE | (8082) | (D/B) | (160.3)
Matrix: Water/Tissue WITIWITIWIT[Iwis|wWis|w|swilslw|s]|w]siw]|sijwis|wl]s|wis|w]|slw]|s|w]|s
A LT29 12/24/07|01/16/08 f et
B LT30 12/24/07§01/116/08] 0 | 9 jO0 | 9 [0 ]| 9
C LT31 12/24/07{01/16/08] 0 |12 | 0 j12] 0 |12
D LT32 12/24/07101/16/08{ 0 [11 ] 0 J11 | 0 {11
E LT33 12/24/07§01/16/084 0 {18 | 0 {18 | 0 |18
F LT34 12/24/07101/16/08{ 0 | 4 | 0 | 4 | 0 | 4
Ilotal T/SC Oj74]0]74]0f74]l0j0]JoJojofojJojojo]lojofofojo]Jolof{olojolojolo|Oojo]o0 |222

Shaded cells indicate Level IV validation (all other cells are Level (i validation). These sample counts do not include DL, RE, RX, MS/MSD, and DUPs 180158 T.wpd




Lower Duwamish Waterway Group
Data Validation Reports
- LDC# 18015

PCBs



Revision 2

LDC Report# 18015A3b

Laboratory Data Consultants, Inc.
Data Validation Report

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

Laboratory:

Lower Duwamish Waterway Group
September 4 through September 7, 2007
September 25, 2008

Tissue

Polychlorinated Biphenyls

EPA Level IV

Analytical Resources, Inc.

Sample Delivery Group (SDG): LT29

*Sample Identification

LDW-07-T1-M-DC-EM-comp1
LDW-07-T3-M-DC-EM-comp1

LDW-07-T3-M-DC -EM-comp2

LDW-07-T3-M-DC-EM-comp3
LDW-07-T1-M-SC-EM-comp 1
LLDW-07-T1-M-SC-EM-comp2
LDW-07-T1-M-SC-EM-comp3
LDW-07-T2-M-SC-EM-comp1
LDW-07-T2-M-SC-EM-comp2
LDW-07-T2-M-SC-EM-comp3
LDW-07-T1-M-DC-HP-comp1

LDW-07-T3-M-DC-HP-comp1

LDW-07-T3-M-DC-HP-comp2
LDW-07-T3-M-DC-HP-comp3
LDW-07-T1-M-SC-HP-comp1

LDW-07-T1-M-SC-HP-comp2
LDW-07-T1-M-SC-HP-comp3
LDW-07-T2-M-SC-HP-comp1

LDW-07-T2-M-SC-HP-comp2
LDW-07-T2-M-SC-HP-comp3

LDW-07-T3-M-DC-EM-comp3MS
LDW-07-T3-M-DC-EM-comp3MSD
LDW-07-T3-M-DC-HP-comp3MS
LDW-07-T3-M-DC-HP-comp3MSD
LDW-07-T3-M-DC-HP-comp3RE

*Removed several samples from above sample list.

An asterisk (*) will be placed in the margin
to the left of any revised section in the text.

1 VALOGIN\WINDWARD\DUWAMISH\18015A3B.RV2



Revision 2

Introduction

This data review covers *25 tissue 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 Lower Duwamish Waterway Group Final Fish, Crab, and
Clam Tissue Collection and Chemical Analyses Quality Assurance Project Plan
(August 23, 2007) and the National Functional Guidelines for *Organic Data Review
(October 1999).

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.

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.

*Indicates change as the result of report review. SDG LT29 2 VALOGIN\WINDWARD\DUWAMISH\18015A3B.RV2



Revision 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.

IIl. 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 time windows were evaluated and considered technically acceptable.
IV. Continuing Calibration
Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were
within the 15.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than
or equal to 15.0% for all compounds.

Retention times (RT) of all compounds in the calibration standards were within QC limits.
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 with the following exceptions:

*Indicates change as the resuilt of report review. SDG LT29 3 VALOGIN\WINDWARD\DUWAMISH\18015A3B.RV2



Revision 2

Sample Surrogate %R (Limits) Compound Flag AorP
LDW-07-T1-M-DC-EM-comp1 Tetrachloro-m-xylene 25.5 (33-121) | All TCL compounds NA
LDW-07-T1-M-SC-EM-comp1 Tetrachloro-m-xylene 29.7 (33-121) | All TCL compounds NA
LDW-07-T2-M-SC-EM-comp2 Tetrachloro-m-xylene 27.3 (33-121) | All TCL compounds NA

‘Removed several samples from above findings table.

For the results above flagged "Not applicable", only Tetrachloro-m-xylene percent
recoveries (%R) were outside the QC limits. Using professional judgement, these findings
did not warrant the qualification of the data.

All internal standard areas and retention times were within QC limits with the following

exceptions:
Sample Column | Internal Standards Area (Limits) Compound Flag AorP
MB-110807-2 { ZB-6 Hexabromobiphenyl { 25102480 (5419634-21678536) | Aroclor-1260 J (all detects)
UJ (all non-detects)
MB-110807-2 | ZB-35 Hexabromobipheny! | 17782520 (3781362-15125446) | Aroclor-1260 J (all detects)
UJ (all non-detects)

VIl. 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:

LDW-07-T3-M-DC-EM-comp3MS/MSD
(LDW-07-T3-M-DC-EM-comp3)

Aroclor-1260

16.0 (38-150)

15.0 (38-150)

Aroclor-1248
Aroclor-1254
Aroclor-1260

UJ (all non-detects)

Spike ID
(Associated MS (%R} MSD (%R) RPD Affected
Samples) Compound (Limits) (Limits) (Limits) | Compounds Flag AorP
Aroclor-1242 J (all detects) A

*LDW-07-T3-M-ES-WB-comp5REMS/MSD
(No associated samples in this SDG)

Aroclor-1260

350 (38-150)

335 (38-150)

Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

N/A

*Indicates change as the result of report review. SDG LT29 4

VALOGIN\WINDWARD\DUWAMISH\18015A3B.RV2




Revision 2
For the above %Ds flagged "NA", there were no associated samples for the compounds
associated with LDW-07-T3-ES-WB-comp5MS/MSD, this finding did not warrant the
qualification of the data.

Vill. 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.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

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

GPC and silica gel was performed by the laboratory.

Xl. Target Compound Identification

All target compound identifications were within validation criteria.
Xll. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria.

The sample results for detected compounds from the two columns were within 40.0%
relative percent differences (RPD) with the following exceptions:

Sample Compound %RPD Flag AorP
LDW-07-T1-M-SC-EM-comp3 Aroclor-1254 46 J (all detects) A
LDW-07-T2-M-SC-EM-comp3 Aroclor-1248 44 J (all detects) A

*XI1Il. 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:

*Indicates change as the result of report review. SDG LT29 5 VALOGIN\WINDWARD\DUWAMISH\18015A3B.RV2



Revision 2

Sample Compound Flag AorP
LDW-07-T3-M-DC-HP-comp3 Aroclor-1254 R A
Aroclor-1260 R
LDW-07-T3-M-DC-HP-comp3RE All TCL compounds except R A

Aroclor-1254
Aroclor-1260

*Removed Overall assessment of data finding for several samples In above table.

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.

*Indicates change as the result of report review. SDG LT29 6 VALOGIN\WINDWARD\DUWAMISH\18015A3B.RV2



Revision 2

*Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Data Qualification Summary - SDG LT29

SDG Sample Compound Flag AorP Reason
LT29 LDW-07-T3-M-DC-EM-comp3 Aroclor-1242 J (all detects) A Matrix spike/Matrix
Aroclor-1248 UJ (all non-detects) spike duplicates
Aroclor-1254 (%R)

Aroclor-1260

LT29 LDW-07-T1-M-SC-EM-comp3 Aroclor-1254 J (all detects) A Compound
quantitation and
CRQLs (RPD)

LT29 LDW-07-T2-M-SC-EM-comp3 Aroclor-1248 J (all detects) A Compound

quantitation and
CRQLs (RPD)

LT29 LDW-07-T3-M-DC-HP-comp3 Aroclor-1254 R A Overall assessment
Aroclor-1260 R of data

LT29 LDW-07-T3-M-DC-HP-comp3RE | All TCL compounds except R A Overall assessment
Aroclor-1254 of data

Aroclor-1260

*Removed Surrogate recovery (%R) and Overall assessment of data findings from above table.

Lower Duwamish Waterway Group

Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
LT29

No Sample Data Qualified in this SDG

*Indicates change as the result of report review. SDG LT29 7 VALOGIN\WINDWARD\DUWAMISH\18015A3B.RV2



LDC #: 18015A3b

S U L

VALIDATION COMPLETENESS WORKSHEET Date:_// 7[” 't

SDG#__LT29 Level IV Page:._/of /
Laboratory: Analytical Resources, Inc. Reviewer.___ /2
2nd Reviewer: A<

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
1. | Technical holding times A |samplingdates: 9 l\\ — 0![1 !0'1
i | GC/ECD Instrument Performance Check MNA
i, | nitial calibration A
W. | Continuing calibration A jev = s
V. | Blanks A

Surrogate spikes // ‘/h:e' SZ(TQA .j.vs/

SW | LOW-0T-T% - M

Vit | Matrix spike/Matrix spike duplicates

viil. | Laboratory control samples 4 A LS
\

iX. | Regionatqusiity-assurance-and-quaiity-centrol «%-VQLM

Xa. | Florisil cartridge check

Xb. | GPC Calibration N

XI. | Target compound identification A

Xil. | Compound quantitation and reported CRQLs 5\)\)

Xl { Overall assessment of data A

XiV. | Field duplicates V)

XV. | Field blanks A}

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:

18015A3bW.wpd

Tisone.

1 |} Low-07-T1-M-DC-EM-comp1 | 11 2{LDW-07-T1-M-DC-HP-comp1| 21 HLDW-07-T3-M-DC-EM-comp3MS 31/ mp - //0%7-—-}“
2 | LLDW-07-T3-M-DC-EM-comp1 | 12__|LDW-07-T3-M-BC-HP-comp1 22 | |LDW-07-T3-M-DC-EM-comp3MsD |32 | MB- /0 807~
3 | |LDW-07-73:M-DC -EM-comp2| 13 |} DW-07-T3-M-DC-HP-comp2| 23 * |LDW-07-T3-M-DC HP-comp3MS 133 Mp- 0laqo
4 | LADW-07-T3-M-DC-EM-comp3 | 14 DW-07-T3-M-DC-HP-comp3| 24 *|LDW-07-T3-M-DC-HP-compaMSD |34

5 | JLDW.07-T1-M-SC-EM-comp1 157 g.DW-OLﬁ-ﬁSC—HPmmJSF:ﬁ’) 3 4 RE” 35

6 | ,LJI;V.;I-07-T1-M—SC-EM-comp2 167 LDW-O?-T1-:Asc-Hpmm§ 261 HISRES 36

VA r

7 | | LDW-07-T1-M-SC-EM-comp3 172 | DW-07-T1-M-SC-HP-comp3 273 +* B/R,E 37

8 ! | LOW.07-72M-5C-EM-compt | 18 |1 DW-07-T2-M-5C-HP-comp1 ] 28 A FRE— 38

o | OW.07-T2M.5C-EMcomp2 | 19 |LDW-07-T2M-SC-HP-comp2 | 29 39

104 /g\?\ll-07-T2-M-SC—EM-comp3 %0 |LDW-07-T2-M-SC-HP-comp3| 30 40



LDC#_L¥OISASY VALIDATION FINDINGS CHECKLIST

SOG#__ v c~ounty

Method: / GC HPLC

Page: __ﬁ)f_é
Reviewer:; =7
2nd Reviewer: A

Cooler ternperature crileria was met.

Did the laboratory perform a § point cafibration prior to sample analysis?

‘1Al technical holding times were met. /
P
P
/

Was a linear fit used for evaluation? If yes, were alf percent refative standard
deviations (%RSD) < 20%7?

Was a curve fit used for evaluation? If Yes, what was the acceptance criteria -
used?

Did the initial calibration meel the curve fit acceptance criteria?

established?
S

Were the RT windows prope:

i 2 s
What type of continuing calibration calculation was performed? %D or
%R

Was a continuing calibration analyzed daily?

Were all percent differences (%D) < 15%.0 or percent recoveries 85-115%7

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 btanks? If yes, please see the Blanks
validation completeness worksheet. /
T T

Were all surrogate %R within the QC limits?

If the percent recovery (%R) of one or more surrogates was outside QC Iimits, was
Jia reanalysis performed to confirm %R? ]

performed 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.

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?

A OO RO R SAMDIES T

‘Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

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

GC_HPLC-SW.wpd version 1.0

oy



LOC#_| Y0 1SAL VALIDATION FINDINGS CHECKLIST Page: 2of &
Reviewer:

SDG #:
' : 2nd Reviewer:_%_

iWere performance evaluation {(PE) samptes performed?

Were the performance evaiuation (PE) samples within the acce nce limits?

Were the retention times of reported detects within the RT windows?

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.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

GC_HPLC-SW.wpd version 1.0



VALIDATION FINDINGS WORKSHEET

METHDD‘: Pesticide/PCBs (EPASW 646 Method 8081/8082)
E
A alpha-BTC L Dieldrin Q. Endrin ketone Y. Arotlor-1242 GG.
8. bata-BH;’: J.4,4'.DDE R. Endrin aidehyde Z. Araclor.1248 HH,
C. delta-BHC K. Endrin S. alpha-Chiordang AA, Araclor-1284 i
D. gamma.-BHC L. Endosultan | T. gamma.Chlordane BB, Aroclor.1280 3.
E, Heptachior M. 4,4.0DD U. Toxaphane CC. DB 608 KK,
| F. Aldrin N, Endosulfan suffate V. Araclor-1018 DD, DB 1701 LL.
G. Heptachjor epoxide Q, 4,4-0DT W. Aroclor-1221 €E, M,
i H. Endoaulfan { P. Molhcfxychlor X. Aroclor-1232 FF. NN.
|
i
|
{

dotes:

C:\docs\Wom\Pesllcldes\CoMPLST-as.wpd




LDC #_| XD 1A b
SDG #_owe_Camiy

METHOD:

Gc/ HPLC

— N it

VALIDATION FINDINDS WORKSHEET
Surrogate Recovery

Are surrogates required by the method? Yes or No .
Pigase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Page: Z of _7
Reviewer: =

2nd Revieweri___p_~

Y A Were surrogates spiked into all samples and blanks?
/A Did all surrogate recoveries (%R) meet the QC limits?
Sample Detector/ Surrogate
# D Column Compound %R Emits) _Qualifications
! T emx 5.5 332/ | AP WA
( )
K3 N 9.7 ( 33-/2/ ) 7
( )
2 ¢ 27. 3 (_33-~/2/ - v
- { )
i — peiz 7O#—— 3-S5 »/%,ég
TerMx [>¥ (33-/a/ )|
e
b ] [ — 20.¢ ( / ) /
(S ( 2 ) v
7‘==__é ( .
T — i 8 2 { i N — =
v "Dt ¥ — iV S
2 ’ ( )
P — NZ< (N 7 — 77 ( )
C ( )
L )
Sihee DoB FRe weie W vacie srdasinn® ulea Bk
dodn  wne  Wlsf o { )
A . “ U
Surrogate Compound Surrogate Compound Surrogate COmpoimd ' Surrogate Cornpound
A Chlorobenzan;;CBZ) [<] QOctacosana M Benzo(e)Pyrene S 1-Chloro-3-Nitrobsnzene
B 4-Bromofluorobenzene (BFB) M Qrtho-Terphenyl N Terphenyl-D14 T 3,4-Dinitrolotuene
c aaa-Trifluorotaluene { Fluorsbenzene (FBZ) o) Decafluorobiphenyl (OCB) Y Tripentyltin
D Bromochlorobenene J n-Triacontane P {=methyinaphthatene v Tri-n-propyitin
E 1.4-Diohlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) W Tributyl Phosphate
F 14-Difluorobenzene (DFB) L Bromaobenzene R 4-Nitrophenal X Triphenyl Phosphate
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LDC #: I¥OISAZDL VALIDATION FINDINGS WORKSHEET page:_7 of__/
SDG #:_a.8 Matrix Spike/Matrix Spike Duplicates Reviewer:

/ 2nd Reviewer: __4_~.
METHOD: ~ GC__HPLC

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

N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG?
Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extractionr was performed?
Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits?

# MS/MSD ID Compound %R (T.is___r_n_it_s) %Rh(nl.siﬁits) _ RPD {Limits) Associated Samples Qualifications
( i 2) 42 Y o0 (28-19| /s.0 (38+45Y ) J fud) /A
( ) { ) ) <AL ¥ 2 ANA
) ) ) B8
) ) )
) ) )
o ) ) )
C}’ Lpw=-67-T3— ) ) )
N - B35~ WB ~conipSREB B 250 (&S 2 55 (3y-/a] ) nons A QucA-f_

~

(
(
(
(
{
(
(
(
(
{
(
(
(
(
(
(
(
(
(
{

O W R DU DN SNPR | WA DN SN RO RN RN | S RN e Bt

L~~~ ~]~{~ I~~~} ~]~)|~ B~~~ ]~~~
it~} ~~ B~~~ l~|~ B~~~ ~Fri~i1~P]
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L5C #: “‘OWAE‘”/ - VALIDATION FINDINGS WORKSHEET - = . ...~ " - ‘Pagai 7\ /of J

Internal Standards S T Raviewer: ,5___3 .
N , : '_ ‘ S ' 2nd Reviewer: "ol . .
ErA go¥ 2 .

Ple ee qﬁallf catxons below for all- questions ahswered "™N". Not applicable questions. are identified as "NJAT. .
N AN/A Were all internal’standard area counts within -50 to +100% of the associated calibration standard?

Y/ ' N/A Were the retentlon times of the internal standards within +/ 30 seconds of the retention times of the associated cahbration standard?
Colwm x7 : internal . . : . : ) ) . :
# —patr . _Sample ID - Standard -~ Area (lelts) - - RT (gmits) - - Qualifications -
ZB-5 \mp-ji007- 2 l}q(qﬁromobr'p'/)mg/ X]02450 [s¥/9¢ 551—;/47_3’536) o JIud [P buni pp
B X - ‘/ ) N e j S T 7 H
2835 | . . J /7733.520( >7¢ /56& — IS /asvYe) N J a4 /P i
(BCM) = Bfomochloromethe.ne ‘ (FFB) = Pen?ecﬂuofobenzéne o fFBZ) = Fluorobenzene o
(DFB) = 1,4-Difluorobenzena . (4DCB) = 1,4-Dichlorobenzene-d4 S -

(CBZ) = Chlorobenzene-d§ - {2DCB) = 1,2-Dichlorobenzene-d4

INTST. 188 -



LDC #: | KOS A

SDG #:_2e!L

METHOD: _/___HPLC

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

VALIDATION FINDINGS WORKSHEET

Compound Quantitation and Reported CRQLSs

Page: __/_ of ___/

Reviewer: =2
2nd Reviewer: p( .

evel {V/D Only »
Y N NA Were CRQLs adjusted for sample dilutions, dry weight factors, etc.?
9 N/A Did the reported results for detected target compounds agree within 10.0% of the recalculated results?
°/¢ RPD  BeA 2 juwnt .
# Compound Name Finding Associated Samples Qualifications
Pt 40,5l & A
A B HASCS 4L 7 A ¢k
{

z ¥t 4 10

\

Comments: _See sample calculation verification worksheet for recalculations

note 40 (40

roundsd o YO
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METHOD: ___GC _HPLC

VALIDATION FINDINGS WORKSHEET
Overall Assessment of Data

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

Page: _/__of _{_

Reviewer; 7
2nd Reviewer: _|

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data.

N_N/A Was the overall quality and usability of the data acceptable?
# Compound Name Finding Assoclated Samples Qualifications
AA, BB lowad  Resut” G R /A
A\ st cept above wojw R 25~ R /A
e o) S ooy L o e F—T & 7A ¢~
\) ¥ i 7
Zomments:
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LoC #__| ¥O1TAR Y VALIDATION FINDINGS WORKSHEET Page:__7 of /

SDG #_tut__eonto - Initial Calibration Calculation Verification - | Reviewer:____ A

2nd Reviewer: Koo
METHOD: GC /HPLC
The calibration Factor (CF), average CF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following
calculations: . . : »
CF=A/C A = Area of compound,
average CF = sum of the CF/number of standards C = Concentration of compound,
%RSD=100" (S/%) ) S = Standard deviation of the CF
X = Mean of the CFs
Calibration CF Cl Average CF Average CF -
# Standard 1D Date Compound { std) A 1‘@“) . {Initial) . (lnltlfg__ %RED %RSD

1| v Wizjo \2¢o ~ ) 265 012498 1 0.p498 | o.x3ub | 0.ymut, 1. ILD W16 :

1240 ~ | 2@ 5% 10.19230 | 6.10230 || o. 10438 | 0.104%8 ¥, < €<%

2 :

i

3

Comments: Referto Initial Calibration fi
results.
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Loc#_\ ¥0|saxb
c«w—M/

SDG#:_ et _C

METHOD: GC HPLC

Continuing Calibration Results Verification

The percent difference (%D) of the initial calibration avera

using the following calculation:

VALIDATION FINDINGS WORKSHEET

Page:__ of /

Reaviewer:;

—t
2nd Reviewer.___ [

ge Calibration Factors (CF) and the continuing calibration CF were recalculated forthe compounds identified below

% Difference = 100 * (ave. CF - CF)/ave. CF Where:  ave. GF = Initial calibration average CF
CF=AIC CF = continuing calibration CF
A = Area of compound
C = Concentration of compound
Calibration Average CF{lcal)y/ CFiConc, CFiConc. %D ’ %o
# Standard ID Date Compound GCV Conc. ccv cev
1leal @ n 1‘)0'7 120 ~) 2B -5 asv, o 2L, ¢ ns. K 9.7 a-7
YS3°) 120 -1 T B-35" { *46.2. 20,2 2.9 3.9
2 | en @ oo ‘ . 2449 2445 2| 2
094! v ¥ %1 T 7.7 1.} i)
3
4

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the
‘recalculated results. .

CONCLC.18



LDC #: 1x01w:a¥°, ' VALIDATION FINDINGS WORKSHEET o © page.__Zof__7

SDG #:_gtAd -

Surrogate Results Verification Reviewer:

. : ’ 2nd reviewer: ,‘
METHOD: __G{__ HPLC : _ :

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

% Recovery: SF/SS * 100 Where: SF = Surrogate Found
S8 = Surrogate Spiked
Sample ID: ak
s . c Surrogate Surrogate Percent Percent Percent
utrogate olumn/Detector Spiked Found Recovery Recovery Difference
Reported Recalculated
bei2 28-S Y0 g.7 Y3y $3.¢ o
Tem X J ) S.| xS 2% .S 0
1Samgie 1D:
Surrogate Surrogate Percent Percent Percent
Surrog__a_t__e Column/Detector Spllggd Found Recovery Recovery Difference
Rgmd Recalculated
Samgle ID:
: . Surrogate Surrogate Percent Percent Parcent
Surrogate Column/Metector Spiked Found Recovery Recovery : Difference
Reported Recalculated

SURRCALCNew.wpd



Lbc#_LWISA>L VALIDATION FINDINGS WORKSHEET Page:_{ of /.
SDG #: Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer:_#_
2nd Reviewer;___[]

METHOD: _.GC __HPLC .
The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below using
the following calculation: '
%Recovery = 100 * (SSC - SC)/SA Where SSC = Spiked sample concentration SC = Sample concentration
SA = Spike added
RPD =(({SSCMS - SSCMSD} * 2) / (SSCMS + SSCMSD))* 100 MS = Matrix spike MSD = Matrix spike duplicate
MS/MSD samples; &/ +22~
Spike Sample Splke Sample Matrix spike Matrix Spike Duplicate MS/MSD
Adde, Con Concentration
( u% 4% Z & { nz Z% ] Percent Recovery Percant Recovery RPD
MS SD [ MS MSD Reported Recale. Reported Recale. Reported Recalc,

Gasoline (8015)

Diesel (8015)

Benzene (80218B)

Methane (RSK-175)

24-D (8151}

Dinoseb (8151)

Naphthalene  (3310)

Anthracene  (8310)

HMX (8330)

2,4,6-Trinitrotoluene (8330) .

Aroclor 1240 /0 10 /6% (1.4 | /8.3 tirsy /6. > /SO | No o5 | o.u

' 16.0 '

Comments: Refer to Matr|

" ‘of the recalculated resuits.

MSDCLCNew.wpd



LDC #: | YO\SADD

SDG #._gast W‘/

METHOD:

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

Where

RPD =(({SSCLCS - SSCLCSD)} * 2) / (8SCLLCS + SSCLCSD))*100

SSC = Spiked concentration
SA = Spike added

VALIDATION FINDINGS WORKSHEET

Laborato Control Sample/Laboratory Control Sample Duplicates Results Verification
~GC __HPLC

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recaiculated for the
compounds identified below using the following calculation:

8C = Sample concentration

LCS = Laboratory Control Sample pereent recovery

Page:__"o
Reviewer__ /2
Reviewer)i

2nd

7
/f___

LCSD = Laboratory Control Sample duplicate percent recovery

LCS/LCSD samples: LS~ /080 7
AS;;ke s:g:szle gg:;ee :;r:pu:‘ Lcs LCSD LCS/ILCSD
{ M@ e { u&/ [ e Percent Recovery Percent Recovery RPD
LCS LCSD - LCS LCSD Reported Recalc. Reported Recaic. Reported Recalc.
‘It Gasoline (8015)

Diesel (8015)

Benzene {80218B)

Methane (RSK-178)

2,4-D (8151)

Dinoseb (8151)

Naphthalene (8310)

Anthracene  (8310Q)

HMX (8330)

2.4 8-Trinitrotoluene (8330)

Arocder 1260 10.0 | A o 50 A 0.0 SV O

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and assoclated samples when reported
results do not agree within 10.0% of the recalculated results.
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LDC# 8 OISADY VALIDATION FINDINGS WORKSHEET

Page: _¢of_/
SDG #: M ' Sample Calculation Verification Reviewer: __7557__
. 2nd Reviewer: Y
METHOD: _ GC___HPLC
Y N N/A Were all reported results recalculated and verified for all level IV samples?
Y N N/A Were all recalculated results for detected target compounds within 10% of the reported results?
Concentration= (AYFVY{DH Example:
(RF)(Vs or Ws)(%S/100)
Sample ID. t Compound Name Avoelor 126 O
A= Area or height of the compound to be measured ’ ’
Fv=  Final Volume of extract
Df= Dilution Factor
RF= Average response factor of the compound Concentration = W1, 24 ( 2 .)
In the initial calibration " v
Vs= Inkial volume of the sample (so >
Wss Initial weight of the sample
%S= Percent Solid’
S BE IS \kg/
Reported Recalculated Resuits
# Sampie ID Compound Concentrations (C:oncentratlons) Quatifications
: { )
proclol 260 - - 1066 SO (30 £ 1,9.95 1260~ 2 Qa8
(€585 298 (o nafuf) il 3 = ns.|
/A Yy = ).}
g- %3.0
117.29
Comments:
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LDC Report# 18015B3b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Para:heters:

Validation Level:

Laboratory:

Sample Delivery Group (SDG):

Sample ldentification

LDW-07-T1-M-ES-FL-comp1
LDW-07-T1-M-ES-FL-comp2
LDW-07-T1-M-ES-FL-comp3
LDW-07-T2-A-ES-FL-comp1
LDW-07-T2-A-ES-FL-comp2
LDW-07-T2-A-ES-FL-comp3
LDW-07-T3-M-ES-FL-comp1
LDW-07-T3-M-ES-FL-comp2
LDW-07-T3-M-ES-FL-comp3
LDW-07-T3-M-ES-FL-comp2MS

Lower Duwamish Waterway Group
September 4 through September 6, 2007
January 9, 2008

Tissue

Polychlorinated Biphenyls

EPA Level il

Analytical Resources, Inc.

LT30

LDW-07-T3-M-ES-FL-comp2MSD

VALOGIN\WINDWARD\DUWAMISH\18015B3B.WI3



Revision 1

Introduction

This data review covers 11 tissue 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 Lower Duwamish Waterway Group Final Fish, Crab, and
Clam Tissue Collection and Chemical Analyses Quality Assurance Project Plan
(August 23, 2007) and the National Functional Guidelines for *Organic_Data Review
(October 1999).

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.

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.

udJ 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.

*Indicates change as the result of report review. SDG LT30 2 VALOGIN\WINDWARD\DUWAMISH\18015B3B.RV1



Revision 1
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.

l1l. 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 15.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than
or equal to 15.0% 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.
VIl. 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.

*Indicates change as the result of report review. SDG LT30 3 VALOGIN\WINDWARD\DUWAMISH\18015B3B.RV1



Revision 1
Vill. 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.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

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

GPC and silica gel was performed by the laboratory.

Xl. Target Compound Identification

Raw data were not reviewed for this SDG.

Xil. Compound Quantitation and CRQLs

Raw data were not reviewed for this SDG.

Xlll. 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

No field blanks were identified in this SDG.

*|ndicates change as the result of report review. SDG LT30 4 VALOGIN\WINDWARD\DUWAMISH\18015B3B.RV1



Revision 1

Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Data Qualification Summary - SDG LT30

No Sample Data Qualified in this SDG
Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
LT30

No Sample Data Qualified in this SDG

*Indicates change as the result of report review. SDG LT30 5 VALOGIN\WINDWARD\DUWAMISH\18015B3B.RV1



LDC #:18015B3b

SDG#_ LT30
Laboratory:_Analytical Resources, Inc.

VALIDATION COMPLETENESS WORKSHEET

Level Il

Date:__ ! / ‘/Z 0¥

Page: { of _/

Reviewer: £

2nd Reviewer: A

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

The sampiles 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: QI'J\O’] — A \ L “0"

Il__| GC/ECD tnstrument Performance Check NA. l

Il { Initial calibration A

IV. | Continuing calibration A iV <€ VG

V. | Blanks A

VI. | Surrogate spikes A

VII. | Matrix spike/Matrix spike duplicates Sw‘ ,A
VIl. | Laboratory control samples A Ve %

IX. | Regional quality assurance and quality control N \v\x.g( y\.av\ 1 \”\wd‘qﬂo)vs . gwp‘\"ﬂb\e
Xa. | Florisil cartridge check N

Xb. | GPC calibration N GPC,, clean - wp  ptytermed (AW

S5\ilcer Ge) 3 7

Xl. | Target compound identification N

XIl. 1 Compound quantitation and reported CRQLs N
XN | Overall assessment of data b
XIV. | Field duplicates N

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:

Teane
1 B LDW-07-T1-M-ES-FL-comp1 11 |LDW-07-T3-M-ES-FL-comp2MSD] 21 NG - w4 o1 31
2 LDW-07-T1-M-ES-FL-comp2 12 22 32
3 LDW-07-T1-M-ES-FL-comp3 13 23 33
4 LDW-07-T2-A-ES-FL-comp1 14 24 34
5 LDW-07-T2-A-ES-FL-comp?2 15 25 35
6 LDW-07-T2-A-ES-FL-comp3 16 26 36
7 LDW-07-T3-M-ES-FL-comp1 17 27 37
8 LDW-07-T3-M-ES-FL-comp2 18 28 38
9 LDW-07-T3-M-ES-FL-comp3 19 29 39
10 | LDW-07-T3-M-ES-FL-comp2MS| 20 30 40

18015B3bW.wpd



Revision 1

LDC Report# 18015C3b

Laboratory Data Consultants, Inc.
Data Validation Report

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

Laboratory:

Lower Duwamish Waterway Group
September 4 through September 6, 2007
September 25, 2008

Tissue

Polychlorinated Biphenyls

EPA Level Il

Analytical Resources, Inc.

Sample Delivery Group (SDG): LT31

Sample ldentification

LDW-07-T1-M-ES-WB-comp1
LDW-07-T1-M-ES-WB-comp2
LDW-07-T1-M-ES-WB-comp3
LDW-07-T1-M-ES-WB-comp4
LDW-07-T1-M-ES-WB-comp5
LDW-07-T1-M-ES-WB-comp6
LDW-07-T2-A-ES-WB-comp1

LDW-07-T2-A-ES-WB-comp2
LDW-07-T2-A-ES-WB-comp3
LDW-07-T2-A-ES-WB-comp4
LDW-07-T2-A-ES-WB-comp5
LDW-07-T2-A-ES-WB-comp6

LDW-07-T2-A-ES-WB-comp2MS

LDW-07-T2-A-ES-WB-comp2MSD

An asterisk (*) will be placed in the margin
to the left of any revised section in the text.

1 VALOGIN\WINDWARD\DUWAMISH\18015C3B.RV1



Revision 1

Introduction

This data review covers 14 tissue 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 Lower Duwamish Waterway Group Final Fish, Crab, and
Clam Tissue Collection and Chemical Analyses Quality Assurance Project Plan
(August 23, 2007) and the National Functional Guidelines for *Organic Data Review
(October 1999).

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 .

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.

ud 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.

*Indicates change as the resuit of report review. SDG LT31 2 VALOGIN\WINDWARD\DUWAMISH\18015C3B.RV1



Revision 1
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.

I11. 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 15.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than
or equal to 15.0% for all compounds with the following exceptions:

Affected
Date | Standard |Column} Compound | %D Associated Samples Compound Flag AorP
12/3/07 | ICV ZB-35 Aroclor-1260 | 16.76 | LDW-07-T2-A-ES-WB-comp2MS | Aroclor-1242 J (all detects) A
LDW-07-T2-A-ES-WB-comp2MSD | Aroclor-1248 | UJ (all non-detects)
MB-111707 Aroclor-1254
Aroclor-1260
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.

*Indicates change as the result of report review. SDG LT31 3 VALOGIN\WINDWARD\DUWAMISH\18015C3B.RV1




Revision 1
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 with the following exceptions:

Spike ID

(Associated MS (%R) | MSD (%R)| RPD Affected
Samples) Compound (Limits) (Limits) | (Limits) | Compounds Flag AorP|
LDW-07-T2-A-ES-WB-comp2MS/MSD | Aroclor-1260 | 13 (38-150) - - Aroclor-1242 J (all detects) A
(LDW-07-T2-A-ES-WB-comp2) Aroclor-1248 | UJ (all non-detects)

Aroclor-1254
Aroclor-1260

VIil. 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.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

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

GPC and silica gel was performed by the laboratory.
Xl. Target Compound Identification

Raw data were not reviewed for this SDG.

Xll. Compound Quantitation and CRQLs

Raw data were not reviewed for this SDG.

XIll. Overall Assessment of Data

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

*Indicates change as the result of report review. SDG LT31 4 VALOGIN\WINDWARD\DUWAMISH\18015C3B.RV1




Revision 1

XIV. Field Duplicates
No field duplicates were identified in this SDG.
XV. Field Blanks

No field blanks were identified in this SDG.

*|ndicates change as the result of repott review. SDG LT31 5 VALOGIN\WINDWARD\DUWAMISH\18015C3B.RV1



Revision 1

Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Data Qualification Summary - SDG LT31

SDG Sample Compound Flag AorP Reason
LT31 LDW-07-T2-A-ES-WB-comp2 Aroclor-1242 J (all detects) A Matrix spike/Matrix
Aroclor-1248 UJ (all non-detects) spike duplicates (%R)

Arocior-1254
Aroclor-1260

Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
LT31

No Sample Data Qualified in this SDG

*Indicates change as the result of report review. SDG LT31 6 VALOGIN\WINDWARD\DUWAMISH\18015C3B.RV1



LDC #:18015C3b VALIDATION COMPLETENESS WORKSHEET Date:_ ! / '//037

SDG#__LT31 Level HI Page:_/of _/
Laboratory;_Anaiytical Resources, Inc. Reviewer: £7
2nd Reviewer: A

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
L. Technical holding times A Sampling dates: ‘7 / ‘/ — 9 / b '/ 3] 7
iI. ] GC/ECD Instrument Performance Check NA !
HL. | Initial calibration : A
IV. | Continuing calibration _SW led £ ) S
V. | Blanks A
VI. | Surrogate spikes A
VIL. | Matrix spike/Matrix spike duplicates \SVJ
Vill. -1 Laboratory control samples A LcS
IX. | Regional quality assurance and quality control N
Xa. | Florisil cartridge check N
Xb. | GPC Calibration N G Pe, , clean - w2 Per jormed ( A/l)
XI. | Target compound identification N v Siliea q </ ' ’ 4
Xil. | Compound quantitation and reported CRQLs N
Xil. | Overall assessment of data A
XIV. | Field duplicates N
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:
Trssuc
1 | LDW-07-T1-M-ES-WB-comp1 | 11 |LDW-07-T2-A-ES-WB-comp5 21 MB— 11307 31
2 LDW-07-T1-M-ES-WB-comp2 | 12 |LDW-07-T2-A-ES-WB-comp6 22 32
3 LDW-07-T1-M-ES-WB-comp3 | 13 |LDW-07-T2-A-ES-WB-comp2MS | 23 33
4 LDW-07-T1-M-ES-WB-comp4 | 14 |LDW-07-T2-A-ES-WB-comp2MSD| 24 34
5 LDW-07-T1-M-ES-WB-comp5 | 15 25 35
] LDW-07-T1-M-ES-WB-comp6 | 16 26 36
7 LDW-07-T2-A-ES-WB-comp1 17 27 37
8 LDW-07-T2-A-ES-WB-comp2 | 18 28 38
9 LDW-07-T2-A-ES-WB-comp3 19 29 39
10 | LDW-07-T2-A-ES-WB-comp4 20 30 40

18015C3bW.wpd
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LDC# /§0/5c3 b VALIDATION FINDINGS WORKSHEET Page:_“of 7
SDG #: #_J__&A—W Continuing Calibration Reviewer.___A& 2

METHOD: __(GC __HPLC 2nd Reviewer,___|A

Piease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A",
at type of continuing calibration calculation was performed? ___ %D or ___RPD

Were continuing calibration standards analyzed at the required frequencies?

Did the continuing calibration standards meet the %D / RPD validation criteria of <15.0%7?

1
Y _NAN/A Y Were the retention times for all calibrated compounds within their respective acceptance windows?
Detector/ %D/ RPD
# Date Standard ID Column Compound (Limit < 15.0) RT (limit) Associated Samples Qualifications
12/3 fo7 JeV 28-3§ 28 .7l ( ) | MB— 1707, J /A A
_ 13, 1Y owrl BB ,
' YZ +AA ©

-~ 1~ ¢+~ -t~ t-+—FrHFr—t—~Frr— 4

p—

e -~~~ ~~ 4~~~k ~F-~t+t~~M~I~-H~~M~MM

CONCALNew.wpd



LDC # /¥o/5cab
SDG#__ L7 3/

METHOD: ___/Gc __HPLC
Plgase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG?
Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed?
Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits?

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates

Page:_” of_/
Reviewer: L7

2nd Reviewer:__LAT

MS MSD

# MS/MSD ID Compound %R {Limits) %R {Limits} RPD {Limits) Associated Samples Qualifications
(B~ /)Y B /3 e I A T ( 4 S/l /A
( 38~/ oufL Y F AA,
( ) B3

(
(
(
{
{
(
(
(
(
(
{
(
(
(
(
(
(
(
(
(
(
(

)

)
( )
( )
( )
( )
( )
( )
( )
( )
{ )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
A )
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Revision 2

LDC Report# 18015D3b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway Group
Collection Date: September 5 through September 12, 2007
LDC Report Date: September 25, 2008

Matrix: Tissue

Parameters: Polychlorinated Biphenyls

Validation Level: EPA Level lll

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): LT32

*Sample Identification

LDW-07-T3-M-ES-WB-comp1
LDW-07-T3-M-ES-WB-comp1DL
LDW-07-T3-M-ES-WB-comp2
LDW-07-T3-M-ES-WB-comp2DL
LDW-07-T3-M-ES-WB-comp3
LDW-07-T3-M-ES-WB-comp3DL
LDW-07-T3-M-ES-WB-comp4
LDW-07-T3-M-ES-WB-comp4DL
LDW-07-T3-M-ES-WB-comp5
LDW-07-T3-M-ES-WB-comp6
LDW-07-T4-M-ES-WB-comp1
LDW-07-T4-M-SF-FL-comp
LDW-07-T4-M-SF-WB-comp1
LDW-07-T4-M-SF-WB-comp2
LDW-07-T4-M-SF-WB-comp3
LDW-07-T3-M-ES-WB-comp3MS
LDW-07-T3-M-ES-WB-comp3MSD
LDW-07-T3-M-ES-WB-comp5MS
L DW-07-T3-M-ES-WB-comp5MSD

An asterisk (*) will be placed in the margin
to the left of any revised section in the text. 1 VALOGIN\WINDWARD\DUWAMISH\18015D3B.RV2



Revision 2
Introduction

This data review covers *19 tissue 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 Lower Duwamish Waterway Group Final Fish, Crab, and
Clam Tissue Collection and Chemical Analyses Quality Assurance Project Plan
(August 23, 2007) and the National Functional Guidelines for *Organic Data Review
(October 1999).

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.

*Indicates change as the result of report review. SDG LT32 2 VALOGIN\WINDWARD\DUWAMISH\18015D3B.RV2



Revision 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.

II. GC/ECD Instrument Performance Check

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

IIl. 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 15.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than
or equal to 15.0% for all compounds with the following exceptions:

Affected
Date Standard | Column | Compound | %D Associated Samples Compound Flag AorP

9

2/3/07 |ICV ZB-35 Aroclor-1260 | 16.76 | LDW-07-T3-M-ES-WB-comp1DL | Aroclor-1242 J (all detects) A
LDW-07-T3-M-ES-WB-comp2DL | Aroclor-1248 | UJ (ail non-detects)
LDW-07-T3-M-ES-WB-comp3DL | Aroclor-1254
LDW-07-T3-M-ES-WB-comp4DL | Aroclor-1260

V. Blanks

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

*|ndicates change as the resuit of report review. SDG LT32 3 VALOGIN\WINDWARD\DUWAMISH\18015D3B.RV2




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

*VII. Matrix Spike/Matrix Spike Duplicates

Revision 2

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 Affected
Samples) Compound (Limits) (Limits) (Limits) | Compounds Flag AorP
* DW-07-T3-M-ES-WB-comp5MS/MSD Aroclor-1260 | 350 (38-150) | 335 (38-150) Aroclor-1242 | J (all detects) A
(*LDW-07-T3-M-ES-WB-comp5) Aroclor-1248 | J (all detects)
Aroclor-1254 | J (all detects)
Aroclor-1260 | J (all detects)

*Corrected samples In above Matrix spike/V

airix spike duplicates (%R) fnding.

Vill. 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.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

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

b. GPC Calibration

GPC and silica gel was performed by the laboratory.

XlI. Target Compound ldentification

Raw data were not reviewed for this SDG.

Xil. Compound Quantitation and CRQLs

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

exceptions:

*Indicates change as the result of report review. SDG LT32 4

VALOGIN\WINDWARD\DUWAMISH\18015D3B.RV2




Revision 2

Sample

Compound

Finding

Criteria

Flag

LDW-07-T3-M-ES-WB-comp1
LDW-07-T3-M-ES-WB-comp2
LDW-07-T3-M-ES-WB-comp3

Aroclor-1254

Sample result exceeded
calibration range.

Reported result should be
within calibration range.

N/A

LDW-07-T3-M-ES-WB-comp4

Aroclor-1254
Aroclor-1260

Sample result exceeded
calibration range.

Reported result should be
within calibration range.

N/A

N/A = Not appiicable

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.

Raw data were not reviewed for this SDG.

*XI1l. 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
LDW-07-T3-M-ES-WB-comp1 Aroclor-1254 R A
LDW-07-T3-M-ES-WB-comp2
LDW-07-T3-M-ES-WB-comp3
LDW-07-T3-M-ES-WB-comp1DL All TCL compounds except R A
LDW-07-T3-M-ES-WB-comp2DL Aroclor-1254
LDW-07-T3-M-ES-WB-comp3DL
LDW-07-T3-M-ES-WB-comp4 Aroclor-1254 R A

Aroclor-1260 R
LDW-07-T3-M-ES-WB-comp4DL All TCL compounds except R A

Aroclor-1254

Aroclor-1260

*Removed Overall assessment of data finding for LDW-07-13-M-ES-WB-comp5.

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.

*|ndicates change as the result of report review. SDG LT32

5

VALOGIN\WINDWARD\DUWAMISH\18015D3B.RV2
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XV. Field Blanks

No field blanks were identified in this SDG.

*|ndicates change as the result of report review. SDG L.T32 6 VALOGIN\WINDWARD\DUWAMISH\18015D3B.RV2



*Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Data Qualification Summary - SDG LT32

Revision 2

SDG Sample Compound Flag AorP Reason

LT32 LDW-07-T3-M-ES-WB-comp1DL Aroclor-1242 J (all detects) A Continuing
LDW-07-T3-M-ES-WB-comp2DL Aroclor-1248 UJ (all non-detects) calibration (ICV %D)
LDW-07-T3-M-ES-WB-comp3DL Aroclor-1254
LDW-07-T3-M-ES-WB-comp4DL Aroclor-1260

LT32 LDW-07-T3-M-ES-WB-comp5RE Aroclor-1242 J (all detects) A Matrix spike/Matrix

Aroclor-1248 J (all detects) spike duplicates
Aroclor-1254 J (all detects) (%R)
Arocior-1260 J (all detects)
LT32 LDW-07-T3-M-ES-WB-comp1 Aroclor-1254 R A Overall assessment
LDW-07-T3-M-ES-WB-comp2 of data
LDW-07-T3-M-ES-WB-comp3
LT32 LDW-07-T3-M-ES-WB-comp1DL All TCL compounds except R A Overall assessment
LDW-07-T3-M-ES-WB-comp2DL Aroclor-1254 of data
LDW-07-T3-M-ES-WB-comp3DL
L7132 LDW-07-T3-M-ES-WB-comp4 Aroclor-1254 R A Overall assessment
Aroclor-1260 R of data

LT32 LDW-07-T3-M-ES-WB-comp4DL. All TCL compounds except R A Overall assessment
Aroclor-1254 of data
Aroclor-1260

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

LT32

No Sample Data Qualified in this SDG

*Indicates change as the result of report review. SDG LT32 7

"Removed Surrogate recovery (%R) and Overall assessment of data findings from above table.

VALOGIN\WINDWARD\DUWAMISH\18015D3B.RV2




LDC #:18015D3b

SDG#__LT32
Laboratory: Analytical Resources, Inc.

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

The samples listed below were reviewed for each of the followin

validation findings worksheets.

VALIDATION COMPLETENESS WORKSHEET

Level lll

Date: //‘(/03/

Page:_/of -/
Reviewer:
2nd Reviewer.__j—..

g validation areas. Validation findings are noted in attached

_Validation Area —Comments
. | Technical holding times A\ |sampling dates: ‘7/ ¢ —v af2fo7
it. | GC/ECD instrument Performance Check NA
it. | Initial calibration A
IV. | Continuing calibration 5w \eAN 2 \«C
V. |Blanks A
V1. | Surrogate spikes / 'l"‘{' ﬂ'ﬂ Sw
VII. § Matrix spike/Matri{( spike duplicates s W
Viit. | Laboratory control samples A LeS
IX. | Regional quality assurance and quality control N
Xa. | Florisil cartidge check N
"I xv. | epc catibration N GPE _cfean~op per ,{orm/ af
X | Target compound identification N v Siliea Gt/ 77
Xi. | Compound quantitation and reported CRQLs < W}
XHI. | Overait assessment of data \5\/\/
Xiv. | Field duplicates N
XV. | Fieid blanks t\/
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:
T1551C
1 LDW-07-T3-M-ES-WB-comp1 | 11 |LDW-07-T4-M-ES-WB-comp1 21 | MB~ (1260 7 31
2 | LDW-07-T3-M-ES-WB-comp1DL} 12 {LDW-07-T4-M-SF-FL-comp1 2 YMB-0/2Y0 d I
3 LDW-07-T3-M-ES-WB-comp2 13 |LDW-07-T4-M-SF-WB-comp' 23 33
4 LDW-07-T3-M-ES-wB-comp2DL| 14 LDW-07-T4-M-SF-WB-comp2 24 34
5 LDW-07-T3-M-ES-WB-comp3 15 |LDW-07-T4-M-SF-WB-comp3 25 35
6 LDW;(;)7-T3—M-ES-WB-c0mp3DL 16 |LDW-07-T3-M-ES-WB-comp3MS_| 26 36
7 LD\7V-07'-{Tb3-M-ES—WB-comp4 17 |LDW-07-T3-M-ES-WB-comp3MSD] 27 37
8 | LDW-07-T3-M-ES-WB-comp4DL| 182 4 RE—— 28 38
o ¥ Low.or.TamES WB-comps S [193] % A RE MST 29 39
10 | Low.or-rameswacomps 2077 B ARE _MSD 30 40

18015D3bW.wpd




VMETHOD

1]

i

|
A. alpha-Blic

VALIDATION FINDINGS WORKSHEET

{' Pesticide/PCBs (EPASW 846 Method 8081/8082)

L Dieldrin Q. Endrin ketone Y. Aroclor-1242 (¢
B. beta-BHC J. 4,4-DDE R. Endrin aldehyde Z Araclor-1248 HH,
C. delta-BHC K. Endrin S, alpha-Chlordane AA, Aroclor-1254 (%
0. qamma-ﬁHc L. Endosulfan ii T. gamma-Chiordane BB, Aroclor-1280 JJ
E. Heptachior M. 4,4-DDD U. Toxaphene CC. DB 608 KK,
F, Aldrin N. Endosulfan sulfate V. Araclor-1018 DOD. DB 1701 LL,
G. Heptachlor epoxide 0. 4,4-00T W. Aroclor-1221 EE, MM,
H. Endosulfan 1 P. Mothgxychlor X, Araclor«1232 FF. NN.

lotes:

C:\doa\Work\Pes!icIdes\COMPLST-as.wpd




Loc# (¥ ©/5 D25 VALIDATION FINDINGS WORKSHEET Page:_“of_Z
sSDG #:7&_92.‘4«/ Continuing Calibration Reviewer___/£ 2

METHOD: ~~GC __HPLC 2nd Reviewer:__(

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
t type of continuing calibration calculation was performed? ___%D or __RPD

Were continuing calibration standards analyzed at the required frequencies?

Did the continuing calibration standards meet the %D / RPD validation criteria of <15.0%?

]
Y Were the retention times for all calibrated compounds within their respective acceptance windows?
Detector/ %D/ RPD
# Date Standard {ID Column Compound (Limit < 15.0) RT (limit) Associated Samples Qualifications
13/2 [o7] 1V ZB- 38" Y- 16 76 ( ) 2. 4 b, ¥ vl /A
' ' SuAL RB ”
Y Z- +AA

-~ -~~~} =}~~~

e - - M~~~ ~-FMPMPF

CONCALNew.wpd



LDC #_| vo\S D VALIDATION FINDINGS WORKSHEET Page:____/_o(___

SDG #: @»c_—_f LLQ : Matrix Spike/Matrix Spike Duplicates Reviewer, /7
2nd Reviewer:___ A

__GC _HPLC

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SbG?
Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed?
Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits?

- N N/A
Y N N/A
?

#

MS/MSDID |, . Compound %Rg Imlts) %Rh(nl.slgits) RPD {Limits) Associated Samples Qualifications

+20 (%] 28 2D (28-15Y] was (32130 < 1% J /A &K
v/ ( ( QuAL X E PP

R

L g

(
(
(
(

(
(
(
(

(
(
(
(
(
(
(
(
(
(

(

(

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

) ) { )

MSDNew.wpd
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LDC #_ /) $0 L 5P3b VALIDATION FINDINGS WORKSHEET Page: ~_of” _
SDG #___ et coriy Compound Quantitation and Reported CRQLs Reviewer, /3
2nd Reviewer: 4

METHOD: _*;;e_/_ HPLC

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

Level z\il_ Only '
Y N WA Were CRQLs adjusted for sample dilutions, dry weight factors, etc.?

Y N NA Did the reported results for detected target compounds agree within 10.0% of the recalculated results?
# Compound Name Finding Asso;:lated Samples Qualifications
(¥ =7
AA, AP ¥ 7 N4

Comments: _See sample calculation verification worksheet for recalculations

COMQUANew.wpd



.DC#_(¥ oIS P3b
SDG#.__ 20 Wv-'“'/
METHOD: { HPLC

— T e

* VALIDATION FINDINGS WORKSHEET

Overall Assessment of Data

dlease see quallfications below for all questions answered "N". Not appiicable questions are identified as "N/A".

&
N
Y_IN_N/A

Was the overall quality and usabllity of the data acceptable?

Page: ,_/of __/__

Reviewer:

2nd Reviewer: ——b‘&—

vailable information pertaining to the data were reviéwed using professional judgement to compliment the determination of the overall quality of the data.

# Compound Name Finding A§soclatod Samples Quallfications
é// AA e cealad e/ fBre s /3, & /Q/A-
@ Al ixapl AA L fen te! 4, 4 G /N
(3)
\/ AA BB cxu_,eaé(g[ c_J 7 nj e. 7 )€ /A__
() AN exeepT abpre LlZey & R /A
g /
T z i A
CB 7 Aot pannia L 7/ =

Use Wl

somments:

OVRNew.wpd
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Revision 2

LDC Report# 18015E3b

Laboratory Data Consultants, Inc.
Data Validation Report

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

Laboratory:

Lower Duwamish Waterway Group
September 4 through September 7, 2007
September 25, 2008

Tissue

Polychlorinated Biphenyls

EPA Level Il

Analytical Resources, Inc.

Sample Delivery Group (SDG): LT33

*Sample Identification

LDW-07-T1-A-SS-WB-comp1
LDW-07-T1-B-SS-WB-comp1
LDW-07-T1-C-SS-WB-comp1
LDW-07-T1-D-SS-WB-comp1
| DW-07-T1-E-SS-WB-comp1
LDW-07-T1-F-SS-WB-comp1
LDW-07-T2-A-SS-WB-comp1
LDW-07-T2-B-SS-WB-comp1
LDW-07-T2-C-SS-WB-comp1
LDW-07-T2-D-SS-WB-comp1
LDW-07-T2-E-SS-WB-comp1
LDW-07-T2-F-SS-WB-comp1
LDW-07-T3-A-SS-WB-comp1
LDW-07-T3-B-SS-WB-comp1
LDW-07-T3-C-SS-WB-comp1
LDW-07-T3-D-SS-WB-comp1
| DW-07-T3-E-SS-WB-comp1
LDW-07-T3-F-SS-WB-comp1

LDW-07-T3-F-SS-WB-comp1DL
LDW-07-T3-D-SS-WB-comp1MS

LDW-07-T3-D-SS-WB-comp1MSD

*Removed sample LDW-07-T1-D-SS-WB-comp1RE from above sample list.

An asterisk (*) will be placed in the margin
to the left of any revised section in the text.

1 VALOGIN\WINDWARD\DUWAMISH\18015E3B.RV2



Revision 2

Introduction

This data review covers *21 tissue 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 Lower Duwamish Waterway Group Final Fish, Crab, and
Clam Tissue Collection and Chemical Analyses Quality Assurance Project Plan
(August 23, 2007) and the National Functional Guidelines for *Organic Data Review
(October 1999).

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 |l

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.

*Indicates change as the resuit of report review. SDG LT33 2 VALOGIN\WINDWARD\DUWAMISH\18015E3B.RV2



Revision 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.

[l. GC/ECD Instrument Performance Check

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

ll. 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.

*]V. Continuing Calibration
Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were
within the 15.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than
or equal to 15.0% for all compounds with the following exceptions:

Affected
Date Standard | Column | Compound | %D *Associated Samples Compound Flag AorP
12/5/07 | ICV ZB-5 Aroclor-1260 | 18.20 | All samples in SDG LT33 except | Aroclor-1242 J (all detects) A
LDW-07-T1-D-SS-WB-comp1 Aroclor-1248 UJ (all non-detects)
Aroclor-1254
Aroclor-1260
12/5/07 | ICV ZB-35 Aroclor-1260 | 17.36 | All samples in SDG LT33 except | Aroclor-1242 J (all detects) A
LDW-07-T1-D-SS-WB-comp1 Aroclor-1248 UJ (all non-detects)
Aroclor-1254
Aroclor-1260
*Corrected samples assoclated with above finding.

V. Blanks

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

*Indicates change as the result of report review. SDG LT33 3 VALOGIN\WINDWARD\DUWAMISH\18015E3B.RV2




Revision 2
*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.
VIl. 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 Affected
Samples) Compound (Limits) (Limits) (Limits) | Compounds Flag AorP
LDW-07-T3-M-ES-WB-comp5REMS/MSD | Aroclor-1260 | 350 (38-150) | 335 (38-150) - Aroclor-1242 N/A
(No associated samples in this SDG) Aroclor-1248

Aroclor-1254
Aroclor-1260

For the above %Ds flagged "NA", there were no associated samples for the compounds
associated with LDW-07-T3-ES-WB-comp5MS/MSD, this finding did not warrant the
qualification of the data.

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.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

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

GPC and silica gel was performed by the laboratory.

Xl. Target Compound ldentification

Raw data were not reviewed for this SDG.

*Indicates change as the result of report review. SDG LT33 4 V:\LOGIN\WINDWARD\DUWAMISH\18015E3B.RV2



Revision 2

Xli. Compound Quantitation and CRQLs

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

Sample Compound Finding Criteria Flag
LDW-07-T3-F-SS-WB-comp1 Aroclor-1260 Sample result exceeded | Reported result should be N/A
calibration range. within calibration range.

NJA = 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.

Raw data were not reviewed for this SDG.

*XIIl. 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
LDW-07-T3-F-SS-WB-comp1 Aroclor-1260 R A
LDW-07-T3-F-SS-WB-comp1DL All TCL compounds except R A

Aroclor-1260

*Removed Overall assessment of data finding for sample LDW-07-11-D-S3-WB-comp1 in above table.
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.

*Indicates change as the resuit of report review. SDG LT33 5 VALOGIN\WINDWARD\DUWAMISH\18015E3B.RV2



Revision 2

*Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Data Qualification Summary - SDG LT33

SDG Sample Compound Flag AorP Reason
*LT33 LDW-07-T1-A-SS-WB-comp1 Aroclor-1242 J (all detects) A Continuing
LDW-07-T1-B-SS-WB-comp1 Aroclor-1248 UJ (all non-detects) calibration (ICV %D)
LDW-07-T1-C-SS-WB-comp1 Aroclor-1254
LDW-07-T1-E-SS-WB-comp1 Aroclor-1260

LDW-07-T1-F-SS-WB-comp1
LDW-07-T2-A-SS-WB-comp1
LDW-07-T2-B-SS-WB-comp1
LDW-07-T2-C-SS-WB-comp1
LDW-07-T2-D-$S-WB-comp1
LDW-07-T2-E-8S-WB-comp1
L.DW-07-T2-F-SS-WB-comp1
LDW-07-T3-A-SS-WB-comp1
LDW-07-T3-B-SS-WB-comp1
LDW-07-T3-C-SS-WB-comp1
LDW-07-T3-D-SS-WB-comp1
LDW-07-T3-E-SS-WB-compt
LDW-07-T3-F-SS-WB-comp1
LDW-07-T3-F-SS-WB-comp1DL

LT33 LDW-07-T3-F-SS-WB-comp1 Aroclor-1260 R A Overall assessment
of data

LT33 LDW-07-T3-F-SS-WB-comp1DL All TCL compounds except R A Overall assessment
Aroclor-1260 of data

Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
LT33

No Sample Data Qualified in this SDG

*Indicates change as the result of report review. SDG LT33 6 VALOGIN\WINDWARD\DUWAMISH\18015E3B.RV2
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Daté: / 5’/’ 5

pPage:_(of /.
Reviewer:
2nd Reviewer: &

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

VALIDATION COMPLETENESS WORKSHEET
Level I}

LDC #:_18015E3b
SDG #.__LT33
Laboratory: Analytical Resources, Inc.

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

T B N TR L T R TR i o e A B R T A it

Validation Area Comments
1 Technical holding times -A Sampling dates: ol ll — 9 {1 l © 7
1. | GC/ECD instrument Performance Check N A
HI. | initial calibration A
IV. ] Continuing calibration SW eV 2 1\6
V. | Blanks : A
V1. | Surrogate spikes / UMQ‘ 2{7(/& $‘A)
Vil. { Matrix spike/Matrix spike duplicates S w
Viil. | Laboratory control samples A L9
IX. | Regional quality assurance and guality control N
Xa. | Flonisil cartridge check N N
Xb._| GPC Calibration N apc _clan wp perjor~— 4 A ”)
Xl. | Target compound identification N s2ilica G e/J !
Xil. | Compound quantitation and reported CRQLs 5 W
X, | Overall assessment of data b\/\/
XIV. | Field duplicates f\/
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:
Tissue
1 LDW-07-T1-A-SS-WB-comp1 11 |LDW-07-T2-E-SS-WB-comp1 21 |LDW-07-T3-D-S8-WB-comp1MSD |31
2 | Low-07-T1-B-5sWB-compt |12 |LOW-07.T2F-S5WB-compt |22 | mB- [/ 3007 32
3 _| LOW-07-11-C-S55WB-compt _[13 |LDW-07-T3-A-SS-WB-compt | 23 Mp -012Y0D 33
4 1 LDW-07-T1-D-SS-WB-comp1 =] 14 |LDW-07-T3-B-SS-WB-comp1 124 *ﬁr'f——ﬂ-E; 34
5 LDW-07-T1-E-SS-WB-comp1 15  |LDW-07-T3-C-SS-WB-comp1 25 35
6 LDW—O7-T1.-F-SS-WB-comp1 16 }LDW-07-T3-D-8S-WB-comp1 26 36
7 LDW-07-T2-A-SS-WB-comp1 17  {LDW-07-T3-E-SS-WB-comp1 27 37
8 LDW-07-T2-B-SS-WB-comp1 18 }LDW-07-T3-F-SS-WB-comp1 28 38
9 LDW-07-T2-C-SS-WB-comp1 19 [LDW-07-T3-F-SS-WB-comp1DL | 29 39
10 | LDW-D7-T2-D-SS-WB-comp1 20 |LDW-07-T3-D-SS-WB-comp1MS] 30 40

18015E3bW.wpd




METHOD!

VALIbATION FINDINGS WORKSHEET

[' Pesticide/PCBs (EPASW 846 Method 8081/8082)

A. alpha-BliC L. Dialdrin Q. Endrin ketone Y. Aroelor-{ﬁz GG.
B. beta-BHG J. 4,4.DDE R. Endrin aldehyda Z. Aroclor-1248 HH.
C. delta~BH:c K. Endrin S. alpha-Chlordane AA, Araclor-1264 i
D. gamma-8HC L. Endosultan i T.gamma-Chlordane BB, Aroclor-1260 4
E. Heptachfor M. 4,4.00D U. Toxaphene CC. DB 608 KK,
F, Aldrin N. Endosuifan sulfate V. Araclor-1016 DO, OB 1701 LL
- G. Heptachjor epoxide 0. 4,4-0DT W. Aroclor-1221 EE, MM,
H. Endosulfan P, Me(ho.xychlar X. Aroclor-1232 FF, NN.
i
lotes:

C:\docs\Work\Pesllc!des\COMPLST-SS.wpd
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Loc# l¥X0ISEDY

VALIDATION FINDINGS WORKSHEET Page:_7of_~
SDG # 7&_&*«/ Continuing Calibration Reviewer.___A 2
METHOD: -~ GC__ HPLC 2nd Reviewer:__ ¢

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
at type of continuing calibration calculation was performed? ___%D or __ RPD

N/A Were continuing calibration standards analyzed at the required frequencies?

Did the continuing calibration standards meet the %D / RPD validation criteria of <15.0%?

Leve! ¥ Only
Y N <N/A D Were the retention times for all calibrated compounds within their respective acceptance windows?

Detector/ %D /RPD
# Date Standard (D Cotumn Compound {Limit < 15.0) RT {limit) Associated Samples Qualifications
2 fsp7l  1ev ZB-S BB /4-20 ( ) At B ocerstith J/ 444
! 28-S BB /7.36 |/ Y
oAl Y 2, BB,
AA

-~ i~~~ ]~~~ FrrrKrrrt—-rrrr+«Qrrrnr

|~

Vvvvvvvvvvvvvwvvvvvwv

CONCALNew.wpd



Loc#_¥CISES D

SDG #:___~2t

METHOD:

leas
N/A
N ~N/A

~~GC __HPLC
e see Gualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG?
Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed?

VALIDATION FINDINGS WORKSHEET
Matrix~ Spike/Matrix Spike Duplicates

Page:_Zof__/
. Reviewer:
2nd Reviewer:__ £

Y A Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits?
# MS/MSD ID Compound %R mjmiu) %Rh(nljalts) RPD (Limits) Associated Samples Qualifications
1) 20+2(3X) 8A o @L-K50] o (3¢4SY R ) e po_ounAL
- /| ( { ) parenl 74X
) ' _splks AT~
) 7
)
e 1 )
2 /LW -07-73-N} BB | 330 AR RS ) o O OAL
£5-wh ~ co nBERE )
pmsjp )
[ X))
\ /7

— el e~ -~~~ |-

)
( )
( )
( )
{ )
( )
( )
( )
( )
( )
¢ )
( )
( )
( )
( )
( )
{ )
( )
( )
{ )
( )
( )
{ )
( )

el -~~~ -~~~ ~]~1~ B~ 1 PFr i

(
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LDC#:_|¥PISF b 4

SDG #: _Y&E__M

METHOD: A: __HPLC

VALIDATION FINDINGS WORKSHEET

Compound Quantitation and Reported CRQLs

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

nly

Were CRQLs adjusted for sample dilutions, dry weight factors, etc.?
Did the reported results for detected target compounds agree within 10.0% of the recalculated results?

~

Page: ____f)f
Reviewer:
2nd Reviewer:

t

# Compound Name

Finding

Associated Samples

Qualifications

A8

exu.e&l-ap c,..@ ﬂm@,e_

1Y

VA

Comments: _See sample calgulation verification worksheet for recalculations

COMQUANew.wpd



Loc#_LY OISEDD ' | VALIDATION FINDINGS WORKSHEET ’ ' Page: ___ %f __/__
SDG #: oo»»-»/ 4 Overall Assessment of Data Reviewer: __ 2
? 2nd Raviewer: _ £

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

All available information pertaining to the data were reviewed using professional jJudgement to compliment the determination of the overall quality of the data.

N/A Was the overall quality and usability of the data acceptable?
=
# Compound Name Finding Assoclated Samples Qualifications
@ o¥2) exeeeted ¥ Mng/h 4 P /A
Q ol sxcpl BB el /7 — RA
/.% ) _/ iy et 4L . QVL
( 7 4+ I/J) A AAAAAD oA 7 ;2 //74 —
g { P4 Y
Comments:

OVRNew.wpd



Revision 1

LDC Report# 18015F3b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway Group
Collection Date: September 5, 2007

LDC Report Date: September 25, 2008

Matrix: Tissue

Parameters: Polychlorinated Biphenyls
Validation Level: EPA Level Il

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): LT34

Sample ldentification

LDW-07-T4-A-SS-WB-comp1
LDW-07-T4-B-SS-WB-comp1
LDW-07-T4-C-SS-WB-comp1
LDW-07-T4-D-SS-WB-comp1
LDW-07-T4-B-SS-WB-comp1MS
LDW-07-T4-B-SS-WB-comp1MSD

An asterisk (*) will be placed in the margin
to the left of any revised section in the text. 1 VALOGIN\WINDWARD\DUWAMISH\18015F3B.RV1



Revision 1

Introduction

This data review covers 6 tissue 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 Lower Duwamish Waterway Group Final Fish, Crab, and
Clam Tissue Collection and Chemical Analyses Quality Assurance Project Plan
(August 23, 2007) and the National Functional Guidelines for *Organic_Data Review
(October 1999).

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.

*Indicates change as the result of report review. SDG LT34 2 VALOGIN\WINDWARD\DUWAMISH\18015F3B.RV1



Revision 1

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.

I1l. 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 15.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than
or equal to 15.0% for all compounds with the following exceptions:

Affected
~ Date Standard | Column | Compound | %D Associated Samples Compound Flag AorP
12/5/07 | ICV ZB-5 Arocior-1260 | 18.20 | All samples in SDG LT34 Aroclor-1242 J (all detects) A

Aroclor-1248 | UJ (all non-detects)
Aroclor-1254
Aroclor-1260

12/5/07 | ICV ZB-35 Aroclor-1260 | 17.36 | All samples in SDG LT34 Arocilor-1242 J (all detects) A
Aroclor-1248 | UJ (all non-detects)
Aroclor-1254
Aroclor-1260

V. Blanks

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

*Indicates change as the result of report review. SDG LT34 3 VALOGIN\WINDWARD\DUWAMISH\18015F3B.RV1




VI. Surrogate Spikes and Internal Standards

Revision 1

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.

VIl. 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 Affected
Samples) Compound | (Limits) (Limits) (Limits) | Compounds Flag AorP
LDW-07-T4-B-SS-WB-comp1MS/MSD | Aroclor-1260 34.6 (38-15Q) Aroclor-1242 J (all detects) A

(LDW-07-T4-B-SS-WB-comp1)

Aroclor-1248
Aroclor-1254
Aroclor-1260

UJ (all non-detects)

VIIl. 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.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

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

b. GPC Calibration

GPC and silica gel was performed by the laboratory.

Xl. Target Compound ldentification

Raw data were not reviewed for this SDG.

Xil. Compound Quantitation and CRQLs

Raw data were not reviewed for this SDG.

*indicates change as the result of report review. SDG LT34

4
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Revision 1

XIlIl. 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

No field blanks were identified in this SDG.

*Indicates change as the result of report review. SDG LT34 5 VALOGIN\WINDWARD\DUWAMISH\18015F3B.RV1



Revision 1

Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Data Qualification Summary - SDG LT34

SDG Sample Compound Flag AorP Reason
LT34 LDW-07-T4-A-SS-WB-comp1 Aroclor-1242 J (all detects) A Continuing
LDW-07-T4-B-SS-WB-comp1 Aroclor-1248 UJ (all non-detects) calibration (ICV %D)
LDW-07-T4-C-SS-WB-comp1 Aroclor-1254
LDW-07-T4-D-8S-WB-comp1 Aroclor-1260
LT34 LDW-07-T4-B-SS-WB-comp1 Aroclor-1242 J (all detects) A Matrix spike/Matrix
Aroclor-1248 UJ (all non-detects) spike duplicates
Aroclor-1254 (%R)
Aroclor-1260

Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
LT34

No Sample Data Qualified in this SDG

*Indicates change as the result of report review. SDG LT34 ) V:\LOGIN\WINDWARD\DUWAMISH\18015F3B.RV1



LDC #: 18015F3b VALIDATION COMPLETENESS WORKSHEET Date:_%/ ‘/'[ °ofF

SDG#_ LT34 Level HI Page:_Zof _/
Laboratory:_ Analytical Resources, Inc. Reviewer:.___#
2nd Reviewer:___[I

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

1| Technical holding times A |sampling dates: ”\\f!ﬂ

I | GC/ECD Instrument Performance Check NA

.| Initial calibration A

tv. | Continuing calibration S eV £ L<

V. | Blanks A

V1. | Surrogate spikes / M ?é‘[/L —A
VL | Matrix spike/Matrix spike duplicates Sw
Vili. | Laboratory control samples A Le>

iX. | Regional quality assurance and quality control N

Xa. | Florisil cartridge check N

Xb. | GPC Calibration N Gpe + Sifica Gel efean wp pesjor el ( A/
Xi. | Target compound identification N I
Xil. | Compound quantitation and reported CRQLs N
XIil. | Overall assessment of data A
XIV. | Field duplicates N

XV. | Field blanks M

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:
T

1 | LDOW-07-T4-A-SS-WB-comp1 11 | MB-~ 13 OHOT 21 31
2 | LDW-07-T4-B-55-WB-comp1 12 22 32
3 | LDW-07-T4-C-SS-WB-comp1 13 23 33
4 | LDW-07-T4-D-SS-WB-comp1 | 14 24 ' 34
5 | LDW-07-T4-B-SS-WB-comptMS _| 15 25 35
6 | LDW-07-T4-B-SS-WB-comp1MSD] 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

18015F3bW.wpd



VALIbATION FINDINGS WORKSHEET

WETHODE Pesticide/PCBs (EPASW 846 Method 8081/8082)
i
A. alpha-BHG 1. Dieldrin Q. Endrin ketone Y. Aroclor1242 GG,
B. beta.BHC J. 4,4'.DDE R. Endrin aldehyde Z. Aroclor-1248 HH.
C. delta-BHC K. Endrin S, alpha-Chlordane AA, Aroclor-1254 M.
D. gamma-ﬁHc L. Endosultan 1§ T. gamma-Chlordane 8B, Arocior-1260 S,
E. Heptachfor M. 4,4.00D U. Toxaphene CC. DB 608 KK.
£, Aldrin N. Endosuifan sulfate V. Aroclor-1016 DD, DB 1701 LL.
G. Heptach;ior epoxide 0. 4,4-007 W. Araclor-1221 EE. MM,
}
H. Endosulifan | P. Methgxychlor X, Aroclor-1232 FF. NN.
|

lotes:

i
!
i

C:\docs\Work\PeslIcIdes\COMPLST-SS.wpd
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SDG #: 7&;&“44/

METHOD: -~ GC __HPLC

VALIDATION FINDINGS WORKSHEET
Continuing Calibration

page;_“of_~

Reviewer,___ A 7

2nd Reviewer: é

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
t type of continuing calibration calculation was performed? ___%D or __RPD

Were continuing calibration standards analyzed at the required frequencies?

Did the continuing calibration standards meet the %D / RPD validation criteria of <15.0%?

L i
Y_N N/A d Were the retention times for all calibrated compounds within their respective acceptance windows?

= Detector/ %D/ RPD

Date Standard ID Column Compound {Limit < 15.0) RT (limit) Associated Samples Qualifications
12/5/°7 et/ 26-5 85 /3.20 ( ) Al * BIK J/u-1 fA
' Z28-3y" BB /1736 Y
QunL Y 2, A%
Noiz)

-~ I~~~ -1~} -} -1~k rKr+kr

N

e b e N~~~ ~~~l-~-~+~+~MF+~I-~-~+~MM+~F

L~
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LDC #._ 8IS F35 VALIDATION FINDINGS WORKSHEET
SDG #i__ ety Consy™ Matrix Spike/Matrix Spike Duplicates

METHOD: _—GC__HPLC
se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
( : E\j N/A
/A

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG?

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

Page:__/ of
Reviewer:

2nd Reviewer:_‘&

Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed?
Y ég ﬁ/A

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

Qualifications

b~

54@(#) Py 37.6__(38-/Sp &

J [u~N A

AL Y 3 A4, B

B

[ | N BN RSy R P BN | N PN P

t~f~l~t{~t~}~ N~~~} ~1~]~ B~~~} ~PFHr- B~}
L | e |- - I~} |} |~ ]~~~ I~~~

(
) (
)] (
) (
) (
) (
) (
) (
) {
) (
) (
) (
) (
) (
) (
) (
) (
) {
) (
) (
) (
) (
) (
) (
) (

- |~ M~ | —

MSDNew.wpd



" Lower Duwamish Waterway Group
Data Validation Reports
LDC# 18015

% Lipids & Total Solids



LDC Report# 18015A6

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-07-T1-M-DC-EM-comp1
LDW-07-T3-M-DC-EM-comp1
LDW-07-T3-M-DC -EM-comp2
LDW-07-T3-M-DC-EM-comp3
LDW-07-T1-M-SC-EM-comp1
LDW-07-T1-M-SC-EM-comp2
LDW-07-T1-M-SC-EM-comp3
LDW-07-T2-M-SC-EM-compf1
LDW-07-T2-M-SC-EM-comp2
LDW-07-T2-M-SC-EM-comp3
LDW-07-T1-M-DC-HP-comp1
LDW-07-T3-M-DC-HP-comp1
LDW-07-T3-M-DC-HP-comp2
LDW-07-T3-M-DC-HP-comp3
LDW-07-T1-M-SC-HP-comp1
LDW-07-T1-M-SC-HP-comp?2
LDW-07-T1-M-SC-HP-comp3
LDW-07-T2-M-SC-HP-comp1
LDW-07-T2-M-SC-HP-comp?2
LDW-07-T2-M-SC-HP-comp3

VALOGIN\WINDWARD\DUWAMISH\18015A6.Wi4

Lower Duwamish Waterway Group
September 4 through September 7, 2007
January 3, 2008

Tissue

% Lipids & Total Solids

EPA Level IV

Analytical Resources, Inc.

LT29

LDW-07-T3-M-DC-EM-comp3DUP
LDW-07-T3-M-DC-EM-comp3TRP
LDW-07-T3-M-DC-HP-comp3DUP
LDW-07-T3-M-DC-HP-comp3TRP



Introduction

This data review covers 24 tissue samples listed on the cover sheet including
dilutions and reanalysis as applicable. The analyses were per the EPA Method 160.3
for Total Solids and Bligh & Dyer Method for Percent Lipids.

This review follows the Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project Plan (August 23,
2007) and the 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 lli.

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\18015A6.WI4 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.

I1. 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.

Hl. 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:

Method Blank 1D Analyte Concentration Associated Samples

PB % Lipids 0.0040 % LDW-07-T1-M-DC-EM-comp1
LDW-07-T3-M-DC-EM-comp1
LDW-07-T3-M-DC -EM-comp2
LDW-07-T3-M-DC-EM-comp3
LDW-07-T1-M-SC-EM-comp1
LDW-07-T1-M-SC-EM-comp2
L.DW-07-T1-M-SC-EM-comp3
LDW-07-T2-M-SC-EM-comp1
LDW-07-T2-M-SC-EM-comp2
LDW-07-T2-M-SC-EM-comp3
LDW-07-T3-M-DC-EM-comp3DUP
LDW-07-T3-M-DC-EM-comp3TRP

PB % Lipids 0.0080 % LDW-07-T1-M-DC-HP-comp1
LDW-07-T3-M-DC-HP-comp1
LDW-07-T3-M-DC-HP-comp2
LDW-07-T3-M-DC-HP-comp3
LOW-07-T1-M-SC-HP-comp1
LDW-07-T1-M-SC-HP-comp2
LDW-07-T1-M-SC-HP-comp3
LDW-07-T2-M-SC-HP-comp1
LDW-07-T2-M-SC-HP-comp2
LDW-07-T2-M-SC-HP-comp3
LDW-07-T3-M-DC-HP-comp3DUP
LDW-07-T3-M-DC-HP-comp3TRP

VALOGIN\WINDWARD\DUWAMISH\18015A6.WI4 3



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.
IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VL. Laboratory Control Samples

Laboratory control samples (LCS) analyses were not required by the method.
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.
IX. Field Duplicates

No field duplicates were identified in this SDG.

X. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\18015A6.W14 4



Lower Duwamish Waterway Group
% Lipids & Total Solids - Data Qualification Summary - SDG LT29

No Sample Data Qualified in this SDG

Lower Duwamish Waterway Group
% Lipids & Total Solids - Laboratory Blank Data Qualification Summary - SDG LT29

No Sample Data Qualified in this SDG

VALOGIN\WWINDWARD\DUWAMISH\18015A6.Wi4 5



LDC #:_18015A6
SDG#__ LT29

VALIDATION COMPLETENESS WORKSHEET

Level IV

Laboratory: Analytical Resources, Inc,

METHOD: Percent Lipids (Bligh & Dyer), Total Solids (EPA Method 160.3)

Date: ls } [x]
Page:_vof «
Reviewer_alk

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 A Sampling dates: l 4 3 A l 3 l U3R
lla. | Initial calibration A
iib. | Calibration verification A
1. | Blanks sSw
tv | Matrix Spike/Matrix Spike Duplicates KR 13;41 | Toe
V | Duplicates 32&2’ )
VI. | Laboratory control samples )
VIt | Sample result verification A
VHI. § Overall assessment of data A
1X. | Field duplicates N
x__1 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:
AW T sinn
1 | LDW-07-T1-M-DC-EM-comp1 | 11 |LDW-07-T1-M-DC-HP-comp1_|21 }LDW-07-T3-M-DC-EM-comp3DUP |31
2 | LDW-07-T3-M-DC-EM-comp? | 12 |1 DW-07-T3-M-DC-HP-compf1 |20 |LOW-07-T3-M-DC-EM-comp3TRP |32
3 | LDW-07-T3-M-DC -EM-comp2 | 13 . |LDW-07-T3-M-DC-HP-comp2 |23 LDW-07-T3-M-DC-HP-comp3DUP |33
4 | LDW-07-T3-M-DC-EM-comp3 | 14 |LDW-07-T3-M-DC-HP-comp3 {24 LDW-07-T3-M-DC-HP-comp3TRP |34
5 | LDW-07-T1-M-SC-EM-comp1 | 15 JLDW-07-T1-M-SC-HP-comp1_{ 25 ™R 35
6 | LDW-07-T1-M-SC-EM-comp2 | 16 |LDW-07-T1-M-SC-HP-comp2_ | 26 36
7 | LDW-07-T1-M-SC-EM-comp3 | 17 ]LDW-07-T1-M-SC-HP-comp3 27 37
8 LDW—O?-TZ—MSC-EM—comm 18 |LDW-07-T2-M-SC-HP-comp1 | 28 38
9 | LDW-07-T2-M-SC-EM-comp2 | 19 |LDW-07-T2-M-SC-HP-comp2 | 29 39
10 | LDW-07-T2-M-SC-EM-comp3 | 20 [LDW-07-T2-M-SC-HP-comp3 | 30 40
Notes: ¥ f, RSN w!-‘.. Lim b (\W«‘\bwﬁs>

18015A6W.wpd



LDC#_1§orsaL VALIDATION FINDINGS CHECKLIST Page' of 5
SDC#_Lvra Reviewer:_a{

2nd Reviewer.__ o~

Method:inorganics (EPA Method S~ (aen )

Valsdation Area Fmdlngleomments

All technical holding times were met.

Coolor tcmoraturc cn’ccna was met

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

Were the proper number of standards used?

Z
.
Were all inltial calibration comelation coefficients > 0.9957 P
Ve

f{were-alt initiat and continuing calibration verification %Rs within the 90-110% QC
limits?

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

Were balance checks rformed as required? (Level IV on

R R 5] A T S CTETES VTR o s T T T U TSy e e rou-

il HRReS x_m__,' iR R R S R St o et e e e

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

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

‘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 A
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 Ve
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 controt limit of < CRDL(< 2X CRDL for soff) 7
‘liwas used for samples that were < 5X the CRDL, including when only one of the
duhcate samle values were < 5X the CRDL.

Were the LGS percent recoveries (%R) and relative percent difference (RPD)
within the 80-120% (85-115% for Method 300.0) QC limits?

Were performance evaluation (PE) samples performed?

WETC-EPA.IV version 1.0



LDC#\g01isAact
SDG#_ Lias

VALIDATION FINDINGS CHECKLIST

Page:_2-of_2-
Reviewer:__p [
2nd Reviewer,_\__~

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable

to level IV validation?

Were detecbon I‘mits}< RL

Field duplicate pairs were identified in this SDG,

Target analytes were detected in the field duplicates.

T e Py

5% ( AT 7
a} ‘nér”.'- .- HRC IO B S SR S iy
Field blanks were identified in this SDG. 7

Target analytes were detected in the field blanks.

WETC-EPAIV version 1.0



VALIDATION FINDINGS WORKSHEET Page:_y of

IDC #ymoiCal,
SDG #:_LTaR Sample Specific Analysis Reference Reviewer__pA A
—_— 2nd reviewer: | st

All circled methods are applicable to each sample.

Parameter

Sample ID =
NO, SO, PO, ALK CN NH, TKN TOC CR™(Ja4. f-l:;)_

\- 20 pH TDS Cl F NO,
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™*

pH TDS Cl
de :
Seom g on 21-24 | pH TDS C F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™(/. Lipids

pH TDS CI F ND, NO, SO, PO, ALK CN' NH, TKN TOC CR™

.
r
F
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOGC CR*

F

F

F

F

NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
NO, NO, 80, PO, ALK CN' NH, TKN TOC CR™
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*™

pH TDS CI
pH TDS Ci
pH TDS Cl

NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
NO., NO, SO, PO, ALK CN' NH, TKN TOC CR*

B

pH TDS CI
pH TDS Ci

pH TDS Ci

pH.TDS C F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**

pH TDS € F NO, NO, 80, PO, ALK CN' NH, TKN TOC CR™*

‘pH- TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR"™

pH TDS Ci F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**

pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®

pH TDS Ol F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*

pH TDS CI F NO, NO, S0, PO, ALK CN' NH, TKN TOC CR®™

pH TDS C F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR**

pH TDS Cl F NO, NO, 80, PO, ALK CN' NH, TKN TOC CR™

pH TDS G F NO, -NO, SO, PO, ALK CN' NH, TKN TOC CR*

pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™

pH TDS C! F NO, NO, S0, PO, ALK CN' NH, TKN TOC CR™ ____
F
F

Commenis;

METHODS.6



LDC #: 1%0rsA G VALIDATION FINDINGS WORKSHEET Page:__ _of_»-

SDG #:_ L1114 Blanks Reviewer:_ AL
2nd Reviewer:__| o~ -
METHOD: Inorganics, Method S— Cuvw

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A",
© N N/A Were all samples associated with a given method blank?

@ N _N/A Were any inorganic contaminanis detected above the reporting fimit in the method blanks? If yes, please see qualifications below.

Cone. units:__'[. ' Assoclated Samples: - 133w ¥ sx)

I Analyte “ Blank 1D Maximum Blank ' Sample Identification

: ICB/CCB || Action Limit
[N

‘) Licsdell 0. 0040 0.0

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

BLANKS.8



IDC #  vorsac VALIDATION FINDINGS WORKSHEET Page:_2 of =
SDG #:_ttaa Blanks Reviewer:__&.4

2nd Reviewer; L
METHOD: Inorganics, Method S C;v.,

Please see qualifications below for all questions answered "N'. Not applicable questions are identified as "N/A"
N N/A Were all samples associated with a given method blank?

N_N/A Were any inorganic contaminanis detected above the reporting limit in the method blanks? if yes, please see qualifications below.
Conc. units;__ [, Assoclated Samples; [t~ 2- O?/;! )? > S

‘ Anaiyte II Blank ID §| Maximum Blank ) Sample Identification
: {CB/CCB || Action Limit
: l ¥

L Liesdsli 0 00 WO 0. 04

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

BLANKS.8



LDC #: 1901541, VALIDATION FINDINGS WORKSHEET

Page: , of -
SDG #:__L114 Level IV Recalculation Worksheet

Reviewer: _&A

2nd Reviewer: L

METHOD: Inorganics, Method SW\. Comy o

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

%R = Found x 100 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 formula:

RPD = {8-D! 'x100 Where, S= Original sample concentration
(S+D)/2 D= Duplicate sample concentration
Rocalculated Reganad
Found /S True /D Acceptable
Sample ID Typo of Analysis Element (units) (units) %R / RPD %R / RPD (Y/N)

Laboratory controt sample

Matrix spika sample (SSR-5R)

Ouplicate sample

LT NRDwp /. Lif'-)" (. 1o v 20 .9 20 .4 N

Comments: Refer to appropriate worksheet for list of

qualifications and associated samples when reported 1esults do not Agree within 10.0% of the recalculated
results. :

TOTCLC.6



VALIDATION FINDINGS WORKSHEET Page: .\ of |

LDC #:1goisA 6
SDG #:_L1 14 Sample Calculation Verification Reviewer:__pa4

2nd reviewer: |

METHOD: Inorganics, Method __ S (e

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

@ N NA Have results been reported and calculated correctly?
P N NA Are results within the calibrated range of the instruments?
N N/A Are all detection limits below the CRQL?

reported with a positive detect were

Compound (analyte) results for
recalculated and verified using the following equation:

Concentration = Recalculation:
(S (vo2301 - v onay) '
! - B - Y [
/‘ L 3 "); A‘» i S0 2o~ too ° !
Reported Calculated
Convcentration C ation Acceptable
# Sampls ID Analyts {*/. ) (7. ) AL
1 Tod. Solids |S. $O 1S To ~
. L:?:és ©.440 0-441 6 i
1t . Tod. S\l;)S 1.4 2 15.~2 ] \(
[, Lipids 3.2 3.32) . ~
Note:

RECALC.6



LDC Report# 18015B6

Laboratory Data Consultants, Inc.
Data Validation Report

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

Laboratory:

Sample Delivery Groups (SDG):

Sample Identification

LDW-07-T1-M-ES-FL-comp1
LDW-07-T1-M-ES-FL-comp?2
LDW-07-T1-M-ES-FL-comp3
LDW-07-T2-A-ES-FL-comp1
LDW-07-T2-A-ES-FL-comp2
LDW-07-T2-A-ES-FL-comp3
LDW-07-T3-M-ES-FL-comp1
LDW-07-T3-M-ES-FL-comp2
LDW-07-T3-M-ES-FL-comp3
LDW-07-T3-M-ES-FL-comp2DUP
LDW-07-T3-M-ES-FL-comp2TRP

VALOGIN\WINDWARD\DUWAMISH\18015B6.WI3

Lower Duwamish Waterway Group
September 4 through September 6, 2007
January 3, 2008

Tissue

% Lipids & Total Solids

EPA Level Il

Analytical Resources, Inc.

LT30



Introduction

This data review covers 11 tissue samples listed on the cover sheet including
dilutions and reanalysis as applicable. The analyses were per the EPA Method 160.3
for Total Solids and Bligh & Dyer Method for Percent Lipids.

This review follows the Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project Plan (August 23,
2007) and the 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 lI.

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\AWINDWARD\DUWAMISH\18015B6.WI3 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 with the
following exceptions:

Method Blank ID Analyte Concentration Associated Samples

PB % Lipids 0.0080 % All samples in SDG LT30

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.
IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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 (LCS) analyses were not required by the method.

V:\LOGIN\WINDWARD\DUWAMISH\18015B6.WI3 3



VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIIL. Overall Assessment ;)f Data

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

No field duplicates were identified in this SDG.

X. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\18015B6.WI3 4



Lower Duwamish Waterway Group
% Lipids & Total Solids - Data Qualification Summary - SDG LT30

No Sample Data Qualified in this SDG

Lower Duwamish Waterway Group
% Lipids & Total Solids - Laboratory Blank Data Qualification Summary - SDG LT30

No Sample Data Qualified in this SDG

VALOGIN\WINDWARD\DUWAMISH\18015B6.WI3 5



LDC #: 18015B6 VALIDATION COMPLETENESS WORKSHEET Date:_y s fo5

SDG#._ LT30 Level L 1y Page:__1of v
Laboratory: Analytical Resources, Inc. Reviewer:_g¢
2nd Reviewer._y ..,

METHOD: Percent Lipids (Bligh & Dyer), 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
1. | Technical holding times A Sampling dates: 4 ! 4 = 94 ', . ! P
tla. { Initial calibration A
ilb. | Calibration verification D
H. | Blanks SJ
IV | Matrix Spike/Matrix Spike Duplicates =~ l > | Te ?
V | Duplicates [=N
VI. | Laboratory control samples )
VIil. | Sample result verification N
VI, | Overall assessment of data A
IX. | Field duplicates r\)
x| Field hianks r~
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:
A\ XIS
1 LDW-07-T1-M-ES-FL-comp1 11  |LDW-07-T3-M-ES-FL-comp2TRP| 21 31
2 | LDW-07-T1-M-ES-FL-comp2 12 | PR 22 32
3 | LDW-07-T1-M-ES-FL-comp3 13 23 33
4 | L DW-07-T2-A-ES-FL-comp1 14 24 34
5 { LDW-07-T2-A-ES-Fl-comp2 15 25 35
6 | LDW-07-T2-A-ES-FL-comp3 16 26 36
7 | LDW-07-T3-M-ES-FL-compi 17 27 37
8 | LDW-07-T3-M-ES-FL-comp2 18 28 38
9 | LDW-07-T3-M-ES-FL-comp3 19 29 39
10 | LDW-07-T3-M-ES-FL-comp2DUP| 20 30 40
Notes:

18015B6W.wpd



LDC #: \§o s8¢ VALIDATION FINDINGS WORKSHEET Page:_+ of
SDG #:_Lx %0 Sample Specific Analysis Reference Reviewer:
2nd reviewer: s
Al circled methods are applicable to each sample.
Sample 1D Parameter
V-4 oH TDS Ol F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*(Tai. Sel:&) Cliigad)
pH TDS Cl F NO, NO, SO, PO, ALK CN NH, TKN TOC cr*
O;(;M'k 1o =1t pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR"*m

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*"
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC cR*
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™*
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH- TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS Cl F NO, NO, SO, PO, ALK CN NH, TKN TOC CR*™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH; TKN TOC CR*
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS CI F NO, NO, SO, PO, ALK CN' NH; TKN TOC CR*
pH TDS Ct F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS ClI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®™
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS CI F NO, NO, SO, PO, ALK CN' NH; TKN TOC CR™
pH TDS CI F NO, NO, SO, PO, ALK CN NH, TKN TOC CR™

Comments:

METHODS.6



IDC #: 1vo 15 R VALIDATION FINDINGS WORKSHEET Page:_, of

S I

SDG #:__tt 30 Blanks Reviewer:___a
2nd Reviewer:__|
METHOD: Inorganics, Method Swe (ove .

Please see qualifications below for all questions answered “N". Not applicable questions are identified as "N/A",
N N/A  Were all samples associated with a given method blank?
N_N/A_ Were any inorganic contaminants detected abave the reporting limit in the method blanks? If yes, please see qualifications below.

Cone. units:___"/. Assoclated Samples:__ 4ot (>se)

Analyte l BlankiD || Maximum Blank ’ Sample Identification

_ ICB/CCB || Action Limit
B

'/.L:;'-.L 0.00%0ll F2* Q.o4do

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

BLANKS.8



LDC Report# 18015C6

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 ldentification

LDW-07-T1-M-ES-WB-comp'1
LDW-07-T1-M-ES-WB-comp2
LDW-07-T1-M-ES-WB-comp3
LDW-07-T1-M-ES-WB-comp4
LDW-07-T1-M-ES-WB-comp5
LDW-07-T1-M-ES-WB-comp6
LDW-07-T2-A-ES-WB-comp1

LDW-07-T2-A-ES-WB-comp?2
LDW-07-T2-A-ES-WB-comp3
LDW-07-T2-A-ES-WB-comp4
LDW-07-T2-A-ES-WB-comp5
LDW-07-T2-A-ES-WB-comp6

LDW-07-T2-A-ES-WB-comp2DUP
LDW-07-T2-A-ES-WB-comp2TRP

VALOGIN\WWINDWARD\DUWAMISH\18015C6.Wi3

Lower Duwamish Waterway Group
September 4 through September 6, 2007
January 3, 2008

Tissue

% Lipids & Total Solids

EPA Level Il

Analytical Resources, Inc.

LT31



Introduction

This data review covers 14 tissue samples listed on the cover sheet including
dilutions and reanalysis as applicable. The analyses were per the EPA Method 160.3
for Total Solids and Bligh & Dyer Method for Percent Lipids.

This review follows the Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project Plan (August 23,
2007) and the 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.

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\18015C6.WI3 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 with the
following exceptions:

Method Blank iD Analyte Concentration Associated Samples

PB % Lipids 0.0080 % All samples in SDG LT31

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.
IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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 (LCS) analyses were not required by the method.

VALOGIN\WINDWARD\DUWAMISH\18015C6.WI3 3



VIl. Sample Result Verification

Raw data were not reviewed for this SDG.

VIIl. Overall Assessment ;af Data

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

No field duplicates were identified in this SDG.

X. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\18015C6.WI3 4



Lower Duwamish Waterway Group
% Lipids & Total Solids - Data Qualification Summary - SDG LT31

No Sample Data Qualified in this SDG

Lower Duwamish Waterway Group
% Lipids & Total Solids - Laboratory Blank Data Qualification Summary - SDG LT31

No Sample Data Qualified in this SDG

VALOGIN\WINDWARD\DUWAMISH\18015C6.Wi3 5



LDC #:18015C6 VALIDATION COMPLETENESS WORKSHEET Date:a]» | 2%

SDG#__ LT31 Level Hl n _ Page:_\ of
Laboratory:_Analytical Resources, Inc. Reviewer._ak
2nd Reviewer._

METHOD: Percent Lipids (Bligh & Dyer), 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 Cominents
. Technical holding times A Sampling dates: 1 [ 4 2 ] I © { LEY
tta. | initial calibration AN
iib. | Calibration verification FAY
Ili._| Blanks Sw
IV | Matrix Spike/Matrix Spike Duplicates ) -z ‘b,’,"({‘\ '] Tey
V__{ Dupiicates A \
V1. | Laboratory contr-ol samples [
VIi. | Sample result verification N
VIIi. | Overall assessment of data A
IX. | Field duplicates ' ~J
X__| Eield hlanks )
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:
AW Tiscme
1 LDW-07-T1-M-ES-WB-comp1 11 |LDW-07-T2-A-ES-WB-comp5 21 31
2 | LDW-07-T1-M-ES-WB-comp2 12 |LDW-07-T2-A-ES-WB-comp6 22 32
3 | LDW-07-T1-M-ES-WB-comp3 13 |LDW-07-T2-A-ES-WB-comp2DUP| 23 33
4 | LDW-07-T1-M-ES-WB-comp4 14 |LDW-07-T2-A-ES-WB-comp2TRP | 24 34
5 |LDW-O7-T1-M-ES-WBcomps |15 | P8 25 35
6 | LDW-07-T1-M-ES-WB-comp6 16 26 36
7 | LDW-07-T2-A-ES-WB-comp1 17 27 37
8 | LDW-07-T2-A-ES-WB-comp2 18 ‘ 28 38
9 | LDW-07-T2-A-ES-WB-comp3 19 29 39
10 | LDW-07-T2-A-ES-WB-comp4 20 30 40
Notes:

18015C6W.wpd
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IDC #: 7§ 015¢Ce

VALIDATION FINDINGS WORKSHEET

Page:__y of

SDG #:_LT 35\ Sample Specific Analysis Reference Reviewer:__at
2nd reviewer: [~
Al circled methods are applicable to each sample.
Sample 1D Parameter
-y pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR"‘@—m @
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN T0C C
13,4 | pH TDS G F NO, NO, SO, PO, ALK CN' NH, TKN TOC C Ctt,.,, -
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN T0C G CR*”
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN T0C CR™
pH TDS CI F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR*
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS CI F NO, NO, SO, PO, ALK CN' NH; TKN TOC CR*
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR”
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH TDS Cl F NO, NO, SO, PO, ALK CN NH, TKN TOC CR™
pH- TDS Cl F NO, NO, SO, PO, ALK CN NH; TKN TOC CR™
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS Ct F NO, NO, SO, PO, ALK CN NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®
pH TDS CI F NO, NO, SO, PO, ALK CN' NH; TKN TOC CR*™
pH TDS ClI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS CI F NO, NO, SO, PO, ALK CN' NH; TKN TOC CR™
pH TDS CI F NO, NO, SO, PO, ALK CN NH, TKN TOC CR**
pH TDS CI F NO, NO, SO, PO, ALK CN' NH; TKN TOC CR*
pH TDS € F NO, NO, SO, PO, ALK CN NH, TKN TOC CR™

Comments:

METHODS.6



LDC #:_\¥01SCe VALIDATION FINDINGS WORKSHEET

Page:__of
SDG #:i__ L1\ Blanks Reviewer: A L
2nd Reviewer:___ | .,
METHOD: Inorganics, Method Se  loo

Please see qualifications below for all questions answered *N". Not applicable questions are identified as "N/AY,
N_N/A Were all samples associated with a given method blank?

N_N/A Were any Inorganic contaminants detected above the reporting limit in the method blanks? If yes, please see qualifications below.

Cone. units:__' [ Assoclated Samples: AAA  (rsx)
I Analyte I Blank ID Maximum Blank ) Samplo dentification
- ICB/CCB [i Action Limit
S
T 0,005 0,040

CIRCLED RESULTS WERE NOT QUALIFIED, ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contarmninants within five times the method blenk concentration were qualifiad as not detected, "U*,

BLANKS.8



LDC Report# 18015D6

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-07-T3-M-ES-WB-comp1
LDW-07-T3-M-ES-WB-comp2
LDW-07-T3-M-ES-WB-comp3
LDW-07-T3-M-ES-WB-comp4
LDW-07-T3-M-ES-WB-comp5
LDW-07-T3-M-ES-WB-comp6
LDW-07-T4-M-ES-WB-comp1
LDW-07-T4-M-SF-FL-comp1
LDW-07-T4-M-SF-WB-comp1
LDW-07-T4-M-SF-WB-comp2
LDW-07-T4-M-SF-WB-comp3
LDW-07-T3-M-ES-WB-comp3DUP
LDW-07-T3-M-ES-WB-comp3TRP

VALOGIN\WINDWARD\DUWAMISH\18015D6.WI3

Lower Duwamish Waterway Group
September 5 through September 12, 2007
January 3, 2008

Tissue

% Lipids & Total Solids

EPA Level I

Analytical Resources, Inc.

LT32



Introduction
This data review covers 13 tissue samples listed on the cover sheet including
dilutions and reanalysis as applicable. The analyses were per the EPA Method 160.3
for Total Solids and Bligh & Dyer Method for Percent Lipids.
This review follows the Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project Plan (August 23,
2007) and the 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.
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\18015D6.WI3 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.

[1. 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.

[1l. 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

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 (LCS) analyses were not required by the method.
Vil. 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.
IX. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\18015D6.WI3 3



X. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\18015D6.WI3 4



Lower Duwamish Waterway Group
% Lipids & Total Solids - Data Qualification Summary - SDG LT32

No Sample Data Qualified in this SDG

Lower Duwamish Waterway Group
% Lipids & Total Solids - Laboratory Blank Data Qualification Summary - SDG LT32

No Sample Data Qualified in this SDG

VALOGIN\WINDWARD\DUWAMISH\18015D6.WI3 5



LDC #: 18015D6 VALIDATION COMPLETENESS WORKSHEET Date:slalor

SDG#_ 1T32 Level I Page:_10f \_
Laboratory:_Analytical Resourees, Inc. Reviewer:_ g ¢,

2nd Reviewer: ‘

METHOD: Percent Lipids (Bligh & Dyer), 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
1. | Technical holding times A Sampling dates. & l s O 4 / 1L / T
lia. | Initial calibration A
lIb. { Calibration verification A
Hl. Blanks Al
IV | Matrix Spike/Matrix Spike Duplicates ) ?, B)A | Tee
V | Duplicates A )
VI. | Laboratory control samples ~
VH. | Sample result verification N
VIi). | Overall assessment of data A
IX. |Field duplicates ()
x| Eield hianks )
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:
AW N ipas
1 | LDW-07-T3-M-ES-WB-comp1 11 |LDW-07-T4-M-SF-WB-comp3 21 31
2 | LDW-07-T3-M-ES-WB-comp2 | 12 |LDW-07-T3-M-ES-WB-comp3DUP| 22 32
3 | LDW-07-T3-M-ES-WB-comp3 13 {LDW-07-T3-M-ES-WB-comp3TRP | 23 33
4 | LDW-07-T3-M-ES-WB-compd {14 | VS 24 34
5 | LDW-07-T3-M-ES-WB-comp$§ 15 25 35
6 | LDW-07-T3-M-ES-WB-comp6 16 26 36
7 | LDW-07-T4-M-ES-WB-comp1 17 - 27 37
8 | LDW-07-T4-M-SF-FL-comp1 18 28 38
9 | LDW-07-T4-M-SF-WB-comp1 19 29 39
10 | LDW-07-T4-M-SF-WB-comp2 20 30 40
Notes:

18015D6W.wpd
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LDC #: yyo15 B¢ VALIDATION FINDINGS WORKSHEET Page:_+ of »
SDG #1_er 3 % Sample Specific Analysis Reference Reviewer:___ A4
2nd reviewer:__y
All circled methods are applicable to each sample.
Sample 1D Parameter
-4 pH TDS CI F NO, NO, SO, PO, ALK CN NH, TKN TOC CR¥(J.4. SE m
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
1L -1\3 pH TDS Cl F NO, NO, SO, PO, ALK CN' NH; TKN TOC CR™ (Z k:;,:;) —

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS Cl F NO, NO, SO, PO, ALK CN NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™*
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH; TKN TOC CR™
pH- TDS Cl F NO, NO, SO, PO, ALK CN NH, TKN TOC CR*
pH TDS C F NO, NO, 8O, PO, ALK CN NH, TKN TOC CR**
pH TDS CI F NO, NO, SO, PO, ALK CN NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH TDS CI F NO, NO, SO, PO, ALK CN NH, TKN TOC CR™
pH TDS ClI F NO, NO, SO, PO, ALK CN' NH, TKN T0C CR*
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™

Comments:

3
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LDC Report# 18015E6

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-07-T1-A-SS-WB-compt
LDW-07-T1-B-SS-WB-comp1
LDW-07-T1-C-SS-WB-comp1
LDW-07-T1-D-SS-WB-comp1
LDW-07-T1-E-SS-WB-comp1
LDW-07-T1-F-SS-WB-comp1
LDW-07-T2-A-SS-WB-comp1
LDW-07-T2-B-SS-WB-comp1
LDW-07-T2-C-SS-WB-comp1
LDW-07-T2-D-SS-WB-comp1
LDW-07-T2-E-SS-WB-comp1
LDW-07-T2-F-SS-WB-comp1
LDW-07-T3-A-SS-WB-comp1
LDW-07-T3-B-SS-WB-comp1
LDW-07-T3-C-SS-WB-comp1

LDW-07-T3-D-SS-WB-comp1 |

LDW-07-T3-E-SS-WB-comp1
LDW-07-T3-F-SS-WB-comp1

LDW-07-T3-D-SS-WB-comp1DUP
LDW-07-T3-D-SS-WB-comp1TRP

VALOGIN\WINDWARD\DUWAMISH\18015E6.WI3

Lower Duwamish Waterway Group
September 4 through September 7, 2007
January 3, 2008

Tissue

% Lipids & Total Solids

EPA Level I

Analytical Resources, Inc.

LT33



Introduction

This data review covers 20 tissue samples listed on the cover sheet including
dilutions and reanalysis as applicable. The analyses were per the EPA Method 160.3
for Total Solids and Bligh & Dyer Method for Percent Lipids.

This review follows the Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project Plan (August 23,
2007) and the 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 Ili.

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, thérefore
qualification was not required.

VALOGIN\WINDWARD\DUWAMISH\18015E6.WI3 2



l. 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.

I1. 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.

Ifl. 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

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 (LCS) analyses were not required by the method.
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.
IX. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\18015E6.Wi3 3



X. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\18015E6.WI3 4



Lower Duwamish Waterway Group
% Lipids & Total Solids - Data Qualification Summary - SDG LT33

No Sample Data Qualified in this SDG

Lower Duwamish Waterway Group
% Lipids & Total Solids - Laboratory Blank Data Qualification Summary - SDG LT33

No Sample Data Qualified in this SDG

VALOGIN\WINDWARD\DUWAMISH\18015E6. W13 5



LDC #:_18015E6 VALIDATION COMPLETENESS WORKSHEET Date:i}s[p#

SDG#__ LT33 Level B w Page:_.of »
Laboratory: Analytical Resources, Inc. Reviewer._ak
2nd Reviewer: \

METHOD: Percent Lipids (Bligh & Dyer), 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
Samplingdates: 4 |4 S 4 l'* '01

|8 Technical holding times

P>

Iib. | Calibration verification

Ill. | Blanks

lla. | Initial calibration é
A
N

IV | Matrix Spike/Matrix Spike Duplicates 2 M | Tep
FAEEANN
V | Duplicates ASEan )

Vi. | Laboratory control samples ‘\)
Vil. | Sample result verification N
Vill. | Overall assessment of data A
IX. | Field duplicates ')
X i s ~)
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:
AW Tistua
1 | LDW-07-T1-A-SS-WB-comp1 11  |{LDW-07-T2-E-SS-WB-comp1 21 | P& 31
2 | LDW-07-T1-B-S8-WB-comp1 12  {LDW-07-T2-F-SS-WB-comp1 22 32
3 | LDW-07-T1-C-SS-WB-comp1 13 {LDW-07-T3-A-SS-WB-comp1 23 33
4 | LDW-07-T1-D-SS-WB-comp1 14 |L.DW-07-T3-8B-SS-WB-comp1 24 34
5 | LDW-07-T1-E-SS-WB-comp1 15 |LDW-07-T3-C-SS§-WB-comp1 25 35
6 | LDW-07-T1-F-SS-WB-comp1 16 [LDW-07-T3-D-SS-WB-comp1 26 36
7 LDW—O7—T2—A—SS-WB—éomp1 17 |LDW-07-T3-E-SS-WB-comp1 27 37
8 | LDW-07-T2-B-SS-WB-comp1 18 |LDW-07-T3-F-SS-WB-comp1 28 38
9 | LDW-07-T2-C-SS-WB-comp1 19 JLDW-07-T3-D-SS-WB-comp1DUP | 29 39
10 | LDW-07-T2-D-SS-WB-comp1 20 jLDW-07-T3-D-SS-WB-comp1TRP | 30 40
Notes:

18015E6W.wpd



VALIDATION FINDINGS WORKSHEET

LbC #: 1\ bors €L Page:_y of y
SDG #:_t1x3% Sample Specific Analysis Reference Reviewer:___ad
2nd reviewer:__%‘
All circled methods are applicable to each sample.
Sample ID Parameter
\~13 pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR““@_&_{H.'A) @_-’;’-‘&)
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
‘i’i‘n‘,k {a-20 pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™ (A Ligid
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS CI F NO, NO, SO, PO, ALK CN' NH; TKN TOC CR*™
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*™
pH TDS ClI F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR™
pH TDS ClI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN 70C CR™
pH TDS CI F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR™
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH- TDS CI F NO, NO, SO, PO, ALK CN NH, TKN TOC CR**
pH TDS Cl F NO, NO, 8O, PO, ALK CN NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS CI F NO, NO, SO, PO, ALK CN NH, TKN TOC CR**
pH TDS Cl F NO, NO, SO, PO, ALK CN NH; TKN TOC CR*™
pH TDS Cl F NO, NO, SO, PO, ALK CN NH, TKN TOC CR*™
pH TDS Cl F NO, NO, SO, PO, ALK CN NH, TKN TOC CR*™
pH TDS C! F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS ClI F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR*
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN NH, TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN NH; TKN TOC CR™
pH TDS Cl F NO, NO, SO, PO, ALK CN NH, TKN TOC CR®
Comments: -
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LDC Report# 18015F6

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 Ildentification

LDW-07-T4-A-SS-WB-comp1
LDW-07-T4-B-SS-WB-comp1
LDW-07-T4-C-SS-WB-comp 1
LDW-07-T4-D-SS-WB-comp1
LDW-07-T4-B-SS-WB-comp1DUP
LDW-07-T4-B-SS-WB-comp1TRP

VALOGIN\WINDWARD\DUWAMISH\18015F6.WI3

Lower Duwamish Waterway Group
September 5, 2007

January 3, 2008

Tissue

% Lipids & Total Solids

EPA Level lli

Analytical Resources, Inc.

LT34



Introduction

This data review covers 6 tissue samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per the EPA Method 160.3 for Total
Solids and Bligh & Dyer Method for Percent Lipids.

This review follows the Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project Plan (August 23,
2007) and the National Functional Guidelines for Inorganic Data Review (October
2004).

A qualification summary table is provided at the end of this repont 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 Iindicates 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\18015F6.WI3 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.

I1. 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.

Hll. 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

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 (LCS) analyses were not required by the method.
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.
IX. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\18015F6.WI3 3



X. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\18015F6.WI3 4



Lower Duwamish Waterway Group
% Lipids & Total Solids - Data Qualification Summary - SDG LT34

No Sample Data Qualified in this SDG

Lower Duwamish Waterway Group
% Lipids & Total Solids - Laboratory Blank Data Qualification Summary - SDG LT34

No Sample Data Qualified in this SDG

VALOGIN\WINDWARD\DUWAMISH\18015F6.WI3 5



LDC #:_18015F6 VALIDATION COMPLETENESS WORKSHEET Date:s = [o¥

SDG#__ LT34 Level I i Page: s of
Laboratory:_Analytical Resources, Inc. Reviewer:__ 4.4
2nd Reviewer.__ \ N\—

METHOD: Percent Lipids (Bligh & Dyer), 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 A Sampling dates: & | s [ 5%
Hla. | Initial calibration 2
ilb. | Calibration verification A
.- | Blanks N
IV | Matrix Spike/Matrix Spike Duplicates ~ 1 ’bd{ [ T
V | Duplicates A \
V1. | Laboratory control samples ~)
VII. | Sample result verification N
Vill. | Overall assessment of data A
1X. | Field duplicates N
X | Field hlanks @)
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:
Ay it
1 1 DW-07-T4-A-SS-WB-comp1 11 21 31
2 | LDW-07-T4-B-SS-WB-comp1 12 22 32
3 | LDW-07-T4-C-SS-WB-comp1 13 23 33
4 LDW-07-;f4-D-SS—WB—comp1 14 24 34
5 | LDW-07-T4-B-SS-WB-comp1DUP| 15 25 35
6 | LDW-07-T4-B-SS-WB-comp1TRP | 16 26 36
7 |"% 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

18015F6W.wpd



LDC #: \¥OIF( VALIDATION FINDINGS WORKSHEET Page:_1_of
SDG #:_Ly 34 Sample Specific Analysis Reference Reviewer:___ AL
2nd reviewer: |

All circled methods are applicable to each sample.

Sample ID Parameter
b -9 pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOGC CR®* (Gy. Sotid) _@:._;4:* )
bH TDS Cl F NO, NO, SO, PO, ALK GN' NH, TKN TOC CR**
Ciimg e s-U pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN T0C CR* (L Lipea)

pH TDS Cl
pH TDS CI
pH TDS Ci
pH TDS C
pH TDS Ci
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Ci
pH- TDS Cl
pH TDS Ci
pH TDS Cl
pH TDS Ci
pH TDS Ci
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Ci
pH TDS Cl

NO, NO, SO, PO, ALK CN' NH, TKN TOC CR°™"
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
NO, NO, 8O, PO, ALK CN' NH, TKN TOC CR™
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR"
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®*
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
NO, NO, S0, PO, ALK CN' NH, TKN TOC CR*
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR™
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR*
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*

= lmimwlm|m|ntwm|A|mjmnfmnmw i imimMm M |Mim | M| M| A

Comments:
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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

o b bbb bbbbbbbbb

Windward Environmental, LLC August 13, 2008
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 April 15, 2008. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 18590:

SDG # Fraction
DPWG25031/ Polychlorinated Biphenyls as Congeners
WG24520

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

° Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project
Plan, August 2007

® EPA Region 10 SOP for the Validation of 1668 Toxic, Dioxin-like
PCB Data, Revision 1.0, December 1995

° EPA Method and Guidance for the Analysis of Water, January 1996
Please feel free to contact us if you have any questions.
Sincerely,

Stella S. Cuenco
Project Manager/Senior Chemist

VALOGIN\Windward\Duwamish\18590RCOV.wpd



Revision 1

LDC Report# 18590A3

Laboratory Data Consultants, inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway Group
Collection Date: September 4 through September 7, 2007
LDC Report Date: August 12, 2008

Matrix: Tissue

Parameters: Polychiorinated Biphenyls as Congeners
Validation Level: EPA Level IV

Laboratory: AXYS Analytical Services

Sample Delivery Group {SDG): DPWG25031/WG24520

LDW-07-T1-M-DC-EM-COMP1
LDW-07-T3-M-DC-EM-COMP3
LDW-07-T2-M-SC-EM-COMP1
LDW-07-T1-M-DC-HP-COMP1
LDW-07-T1-M-ES-WB-COMP5
LDW-07-T2-A-ES-WB-COMP4
LDW-07-T3-M-ES-WB-COMP4
LDW-07-T1-B-SS-WB-COMP 1
LDW-07-T2-E-SS-WB-COMP 1
LDW-07-T3-F-SS-WB-COMP1
LDW-07-T2-M-SC-EM-COMP1DUP

An asterisk (%) will be placed in the margin
to the left of any revised section in the text. 1 VALOGINWiIndward\Duwamish\18590A3 RV



Revision 1

Introduction

This data review covers 11 tissue samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 16868A for
Polychlorinated Biphenyl as Congeners.

The QC guidelines used for data qualification are those specified in the EPA Region 10
SOP for the Validation of 1668 Toxic, Dioxin-like PCB Data (Revision 1.0, December 8,
1995) and Lower Duwamish Waterway Group Final Fish, Crab, and Clam Tissue
Collection and Chemical Analyses Quality Assurance Project Plan (August 23, 2007).

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
hature.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

*Indicates change as the resuit of report review.
SDG DPWG25031/WG24520 2 VALOGINWWindward\Duwamish\ 1859043 . RV1



Revision 1

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 tndicates the finding is based upon technical validation criteria.

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

“Indicates change as the result of report review.
SDG DPWG25031/WG24520 3 VALOGINWindward\Duwamish\18530A3. RV 1



Revision 1
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/MS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all congeners. The chromatographic
resolution was less than or equal to 40% for congeners PCB-23 and PCB-34 and
congeners PCB-182 and PCB-187.

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

*1I. Initial Calibration

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

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

The ion abundance ratios for all PCBs were within validation criteria.

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and
greater than or equal to 10 for each recovery and internal standard compound.

*IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration percent differences (%D) between the initial calibration RRF
and the routine calibration RRF were less than or equal to 30.0% for unlabeled
compounds and less than or equal to 50.0% for labeled compounds.

The ion abundance ratios for all PCBs were within validation criteria.

V. Blanks

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

*Changed text.

*Indicates change as the result of report review. 4

SDG DPWG25031/WG24520 VALOGINWWindward\Duwamishi18580A3. RV



Revision 1

Extraction
Method Blank 1D Date Compound Concentration Associated Sampies
W(G24520-101 2{14/08 PCB-11 5.23 ng/Kg All samples in SDG
PCB-18/30 4.29 ng/Kg DPWGE25031/WGE24520
PCB-20/28 4,35 ng/Kg
PCB-31 2.67 ng/Kg
PCB-32 1.16 ngiKg
PCB-37 2.95 ng/Kg
PCB-40 2.98 ng/Kg
PCB-44/47/65 5.81 ng/kg
PCB-49/68 3.86 ng/Ky
PCB-52 8.46 ng/Kg
PCB-56 1.38 ng/Kg
PCB-64 1.49 ng/Kg
PCB-66 3.60 ng/Kg
PCB-85/116/117 1.72 ng/Kg
PCB-86/87/97/108/119/125 4.48 ngiKg
PCB-105 1.81 ng/Kg
PCB-110/115 8.48 ng/Kg
PCB-112 0.891 ngiKg
PCB-118 7.88 ng/Kg
PCB-129/138/160/163 1.51 ngfKg
PCB-141 2.60 ngiiKg
PCB-146 1.82 ngikg
PCB-147/149 6.76 ng/Kg
PCB-153/168 13.0 ng/Kg
PCB-174 4.52 ngiKg
PCB-177 3.37 ngiKg
PCB-179 2.28 ngiKg
FCB-183/185 3.87 ng/Kg
PCB-187 7.77 nglKyg
PCB-198/198 5.84 ng/Kg
Total Di-CBs 5.23 ng/Kyg
Total Tri-CBs 16.4 ng/Kg
Total Tetra-CBs 28.3 ng/Kg
Total Penta-CBs 25.7 ng/Kg
Total Hexa-CBs 38.7 ng/Kg
Total Hepta-CBs 21.8 ng/Kg
Total Octa-CBs 5.94 ng/Kg
WG24520-101i 2114108 PCB-81 0.701 ng/Kg LDW-07-T1-M-DC-HP-COMP 1
PCB-126 0.549 ng/Kg LDW-07-T1-M-ES-WB-COMP5
PCB-169 0.401 ngfKg LDOW-07-T2-A-ES-WB-COMP4
LOW-07-T3-M-ES-WB-COMP4
LOW-07-T1-B-SS-WB-COMP1
LOW-07-T2-E-SS-WB-COMP1
LOW-07-T3-F-8S-WB-COMP1

*Changed concentration for Total Hexa-CBs for method blank WG24520-101 and added PCB-169
to method blank WG24520-101i.

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 with
the following exceptions:

Reported Modified Final

Sample Compound Concentration Concentration
LDW-07-T1-M-DC-EM-COMP1 PCB-14 6.25 ng/Kg 6.25U ngiKg
LDW-07-73-M-DC-EM-COMP3 PCB-11 9.53 nglKg 9.53U ng/Kg

*indicates change as the result of report review. 5

SDG DPWG25031AWG24520 VALOGINWindward\Duwamishi18590A3.RV1



Revision 1

Reported Meodified Final

Sampte Compound Concentration Concentration
LDW-07-T2-M-SC-EM-COMP1 PCB-11 3.66 ng/Kg 3.66U ng/Kg
LDW-07-T2-M-SC-EM-COMP10UP PCB-11 3.42 ng/Kg 3.42U ngiKg
LOW-07-T1-M-DC-HP-COMP 1 PCB-11 24.5 ngiKg 24.5U ng/Kg

All method blank results flagged "K" by the laboratory were considered not detected.

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Resuits

were within QC limits.

VIl. Laboratory Control Samples (LCS)

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

VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits with the following exceptions:

*Indicates change as the result of report review.

SDG DPWG25031/AWG24520
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Revision 1

Internal
Sample Standard %R {Limits} Compound Flag AorP
WGE24520-101 BCPCB-1 14.1 (25-150) | PCB-1 J (all datects) P
BC-PCB-3 17.3 (25-150) | PCB-2 LJ (all non-detects)
BC-PCB-4 21.4 (25-150) | PCB-3
PCB-4
PCB-5
PCB-6
PCB-7
PCB-8
PCB-9
PCB-10
PCB-11
PCB-12
PCB-13
PCB-14
Total mono-CBs
Total ¢i-CBs
LOW-07-T1-M-DC-EM-COMP1 BC-PCB-4 9.65 {25-150) | PCB-1 thru PCB-14 J (all detects) P
®C-PCB-3 11.5 (25-150) | PCB-16 thru PCB-36 UJ {all non-detects}
BC-PCB-4 13.5 (25-160) | PCB-38 thru PCB-76
BC-PCB-19 21.3 (25-150) | PCB-78
BC-PCB-54 23.7 (25-150) | PCB-79
PCB-80
Total mone-CBs
Total di-CBs
Total tri-CBs
Total tetra-CBs
LDW-07-T3-M-DC-EM-COMP3 BC-PCB-1 8.06 (25-150) | PCB-1 thru PCB-36 J (all detects) P
“C-PCB-3 10,1 (25+150) | PCB-38 thru PCB-76 UJ (ail non-detects)
BC.PCB-4 11.9 (25-15C) | PCB-78 thru PCB-80
BC.PCB-15 21.9 (25-150) | PCB-82 thru PCB-103
BC-PCB-18 20.1 (25-150) | PCB-106 thru PCB-113
SC-PCB-54 23.8 (25-150) | PCB-115 thru PCB-117
BC-PCB-126 24.0(25-150} | PCB-119 thru PCB-122

PCB-124 thru #CB-127
Total mono-CBs

Total di-CBs

Total tri-CBs

Total tetra-CBs

Total penta-CBs

LDW-07-T2-M-SC-EM-COMP1 BC-PCB-1 15.2 (25-150) PCB-1 J (ali detects) P
“C.PCB-2 16.7 (25-150) | PCB-2 UJ (ali non-detects)
BC-PCB-4 18.6 (25-150) | PCB-3

PCB-4

PCB-5

PCB-6

FCB-7

FCB-8

PCB-9

PCB-10

PCB~11

PCB-12
PCB-13
PCB-14

Tetal mono-CBs
Total di-CBs

LDW-07-T2-M-SC-EM-CCMP 1DUP PC-pPCB-1 13.5 (25-150) | PCB-1 thru PCB-18 J (all detects) P
BC-PCB-3 14.6 {25-150) | PCB-20 thru PCB-36 UJ {all non-defects)
BC-PCB-4 18.0 (25-150) | PCB-38 thru PCB-76
BC-PCB-15 23.7 (25-150) | PCB-78
¥C-PCB-54 24.1 (25-150) | PCB-79

PCB-80

Total mono-CBs
Total di-CBs
Total ti-CBs

Total tetra-CBs

*Indicates change as the result of report review. 7
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Revision 1

Internal
Sample Standard %R (Limits) Compound Flag AorP

LDW-07-T1-M-DC-HP-COMP1 BC.PCB-15 23.9(25-150) | PCB-5 J (all detects) P
PCB-8 UJ (all non-detects}
PGCB-7
FCB-8
PCB-8
PCB-10
PCB-11
PCB-12
PCB-13
PCB-14
PCB-15
Tetal di-CBs

LOW-07-T1-M-ES-WB-COMP5 PC-PCB-15 20.6 (25-150) | PCB-5 J (afl detects) P
PCB-6 UJ {all non-detects)
PCB-7
PCB-8
PCB-9
PCB-10
PCB-11
PCB-12
PCB-13
PCB-14
PCB-15
Total di-CBs

LDW-07-T2-A-ES-WB-COMP4 BC-PCB-15 22.9(25-150) | PCB-5 J (all detects) P
PCB-6 Ud (all non-detects)
PCa-7
PCB-8
PC8-g
PCB-10
PCB-11
PCB-12
PCB-13
FCB-14
PCB-15
Total d-CBs

LDW-07-T3-M-ES-WB-COMP4 BC.PCB-4 21.6 {25-150) PCB-4 thru PCB-15 J {all detecis) P
*G-PCB-15 21.3 {25-150) PCB-82 thru PCB-113 UJ {all non-detects)
#C-PCB-104 23.C (25-150) PCB-115 thry PCB-117
PCB-119 thru PCB-122
PCB-124

PCB-125

PCB-127

Total di-CBs

Total penta-CBs

LDW-07-T1-B-S5-WB-COMP1 ®C-PCB-15 23.5 (25-150) | PCB-5 J (all detects) P
PCB-6 UJ {all non-detects)
PCB-7
PCB-8
PCB-9
PCB-10
PCB-11
PCB-12
PCB-13
PCB-14
PCB-15
Total di-CBs

“Indicates change as the result of report review. 8
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Revision 1

Internal
Sample Standard %R {Limits) Compound Flag AorpP
LDW-07-T2-E-5S-WB-COMP1 “C-PCB-4 215 (25-150) | PCB-4 thru PCB-36 J (al! detects) P
BC-PCB-15 18.0 (25-150) | PCB-38 UJ (all non-detects)
BC-PCB-19 24.1 (25-150) | PCB-39

BC-PCB-155 18.0 (25-150) | PCB-128 thru PCB-155
PCB-158 thru PCB-166
PCB-168

Total di-CBs

Total tri-CBs

Total hexa-CBs

LDW-07-T3-F-5S-WB-COMP1 BC.PCB-4 21.4 (25-150) | PCB-1 J (all detects) P
®C-PCB-15 18.3 (25-150) | PCB-2 Ud (all non-detects)
PCB-3
PCB-4
PCB-5
PCB-6
PCB-7
PCB-8
PCB-9
PCB-10
PCB-11
PC8-12
PCB-13
PCB-14
PCB-15
Total ¢i-CBs

X. Target Compound Identifications
All target compound identifications were within validation criteria.
Xl. Compound Quantitation and CRQLs

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

Sample Compound Flag AorP
All samples in S0G All TCL compounds fiagged "K" by the laboratory as U A
DPWG25031/WG24520 estimated maximum possible concentration (EMPC)

XIi. System Performance
The system performance was acceptable.
Xil. Overall Assessment of Data

The overall assessment of data was acceptable with the following exceptions:

"Indicates change as the result of report review. 9
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Revision 1

Sample

Compound

Finding

LDW-07-T1-M-DC-HP-COMP1

All TCL compounds

There was a leakage from the sample.

LDW-07-T1-M-DC-EM-COMP1

All TCL compounds

Sample extract went dry during concentration after alumina
column clean-up procedurs,

LDW-07-T3-M-DC-EM-COMP3

All TCL compounds

Sample extract wenl dry during concentration after bicbead
column and before acid/base silica clean-up procedures.

LOW-07-T3-F-SS-WB-COMP 1

All TCL compounds

Approximately 2 drops of sample spilled.

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

XIV. Field Replicates

No field replicates were identified in this SDG.

*Indicates change as the result of report review.

SDG DPWGE25031/W(GE24520
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Revision 1

Lower Duwamish Waterway Group

Polychlorinated Biphenyls - Data Qualification Summary - SDG

DPWG25031/WG24520

SDG

Sample

Compound

Flag

AorP

Reason

DPWG25031/
Wi(G24520

LDW-07-T1-M-DC-EM-COMP1

PCB-1 thru PCB-14
PCB-16 thru PCB-36
PCB-38 thru PCB-75
PCB-78

PCB-79

PCB-80

Total mono-CBs
Tota! di-CBs

Tetal tri-CBs

Total tetra-CBs

J {all detects)
UJ {ai non-detects)

Internal standards
(%R}

DPWG25031/
W(G24520

LOW-07-T3-M-DC-EM-COMP3

PC8-1 thru PCB-36
PCB-38 thru PCB-76
PCB-78 thru PCB-80
PCB-82 thiu PCB-103
PCB-106 thru PCB-113
PCB-115 thru PCB-117
PCB-119 thru PCB-122
PCB-124 thry PCB-127
Total mono-CBs

Total di-CBs

Total tri-CBs

Total tetra-CBs

Total penta-CBs

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

Internai standards
(%R)

DPWG25031/
Wi524520

LDW-C7-T2-M-SC-EM-COMP1

PCB-1
pCB-2
PCB-3
PCB-4
PCB-5
PCB-6
PCB-7
PCB-8
PCB-8
PC8-10
PCB-11
PCB-12
PCB-13
PC8-14
Total mono-CBs
Total di-C8s

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

internal standards
(%R}

DPWG25031/
WGE24520

LDW-07-T1-M-
LDW-07-T1-M-
LDW-07-T2-A-ES-WB-COMP4
LDW-07-11-B-55-WB-COMP1

DC-HP-COMP1
ES-WB-COMPS

PCB-5
PCB-6
PCB-T
PCB-8
PCB-9
PCB-10
PCB-11
PCB-12
PCB-13
PCB-14
PCB-15
Total di-CBs

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

Internal standards
(%R)

*Indicates change as the resuit of report review.
SDG DPWGE25031/WG24520
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Revision 1

SDG Sample Compound Flag AorP Reason

DPWG25031/ | LOW-07-T2-M-SC-EM-COMP1DUP PCB-1 thru PCB-18 J {ail detects) P Internal standards
WG24520 PCB-20 thru PCB-36 UJ {all non-detects) (%R}

PC8-38 thry PCB-76
PCB-78

PCB-79

PCB-80

Total mono-CBs
Tetal di-CBs

Total ir-CBs

Total tetra-CBs

DPWG25031/ LDW-07-T3-M-ES-WB-COMP4 PCB-4 thru PCB-15 J {ail detects) P Internal standards
WG24520 PCB-82 thru PCB-113 UJ (all non-detects) (%R)

PCB-115 thru PCB-117
PCB-119 thru PCB-122
PCB-124

PCB-126

PCB-127

Total ¢i-CBs

Total penta-CBs

DPWG25031/ LDW-07-T2-E-38-WB-COMP1 PCB-4 thru PCB-36 J {all detects) P internal standards
WGE24520 PCB-38 UJ {all non-detects) (%R}
PCB-3¢

PCB-128 thru PCB-155
PCB-158 thru PCB-166
PCB-168

Total di-CBs

Total tri-CBs

Toltal hexa-CBs

DPWG25031/ LDW-07-T3-F-3S-WB-COMP1 PCB-1 J {all detects) P Internal standards
WG24520 PCB-2 UJ (all non-detects) (%R)

PCB-3
PCB-4
PCB-5
PCB-6
PCB-7
PCB-8
£CB-9
PCB-10
PCB-11
PCBA12
PCB-13
PCB-14
PCB-15
Total di-CBs

DPWG25031/ LDW-07-T1-M-DC-EM-COMP1 All TCL compounds u A Compound
Wi524520 LDW-07-T3-M-DC-EM-COMP3 flagged "K" by the guantitation and
L.DW-07-T2-M-SC-EM-COMP1 laboratory as estimated CRQLs
LEW-07-T1-M-DC-HP-COMP1 maximum possible
LDW-07-T1-M-ES-WB-COMP5 concentration (EMPC).
LDW-07-T2-A-ES-WB-CCMP4
LDW-07-T3-M-ES-WB-COMP4
LDW-07-T1-B-S3-WB-COMP 1
LDW-07-T2-E-SS-WB-COMP1
LDW-07-T3-F-S3-WB-COMP1
LDW-07-T2-M-SC-EM-COMP1DUP

Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
DPWG25031/WG24520

*Indicates change as the result of report review. 1 2
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Revision 1

Mcdified Final
SDG Sample Compound Concentration AorP
DPWG25031/WG24520 LDW-07-T1-M-DC-EM-COMP1 PCB-11 6.25U ng/Kg A
DPWG25031/WG24520 LDW-07-T3-M-DC-EM-COMP3 PCB-11 2.53U ngfKg A
DPWG25031/WG24520 LDW-07-T2-M-SC-EM-CCOMPt PCB-11 3.66U ng/Kyg A
DPWG25031/MG24520 L DW-07-T2-M-SC-EM-COMP1DUP PCB-11 3.42U ng/Kg A
DPWG25031AVG24520 LDW-07-T1-M-DC-HP-COMP1 PCB-11 24,5l ngi/Kg A

*Indicates change as the result of report review. 1 3
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LDC #.___185090A3 VALIDATION COMPLETENESS WORKSHEET Date: 4227 5

SDG #__DPWG25031/WG24520 Level IV Page: _/of |
Laboratory, AXYS Analytical Services, Ltd. Reviewer: t

2nd Reviewer. L~
METHOD: HRGC/HRMS Polychlorinated Biphenyl Congeners (EPA Method 1668A)

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

Validati A {.ommenis.
Sampling dates: 4.7/4( - 7A7 7
! I

). Technical holding times

= U
I} Gcﬁﬁs Instrument performance check

=0

& .

30/‘;@/7-9 cunl S )

III. | Initial calibration

1)
4
<
V. { Routine calibration ‘?é
V. | Blanks W
VI. | Matrix spike/Matrix spike duplicates,/f5[+ > [\J / {ﬂr
VIl | Laboratory controt samples ‘ ! i Cfm

VI, | Regional quality assurance and quality control

1X. | Internal standards

X, Target compound identifications

XI. | Compound quantitation and CRQLs

Xl System performance

Xlil. | Overall assessment of data

XV, | Field duplicates

> SRR 1

_XV. Field bianks

Nate: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip btank
SW = See workshest FB = Field blank EB = Equipment blank
Validited Sr\amples:
Al Tig=syfls
!
1 LOW-G7-T1-M-DC-EM-COMP1| 11 [LDW-07-T2-M-SC-EM-COMP1DUPR] 21 W ‘f .3.4 G2p ~1p 131
; f
2 | LDW-07-T3IM-DC-EM-COMP3 | 12 22 32
7
3 LDW-07-T2-M-SC-EM-COMP1 ] 13 23 33
-
4 LDW-07-T1-M-DC-HP-COMP1 314 24 34
5 LOW-07-T1-M-ES-WB-COMPS5] 15 25 35
5 LDOW-07-T2-A-ES-WB-COMP4 | 16 26 36
7 LOW-07.T3-M-ES-WB-COMP4| 17 27 37
8 LOW-07-T1-B-SS-WB-COMP1] 18 28 38
9 LDW.07-T2-E-SS-WB-COMP1] 19 29 39
0 | LDW-07-T3.F-S5-WB-COMP1 { 20 30 40

18580A3W wpd



LDC #: VALIDATION FINDINGS CHECKLIST Page: /_of _%
SDG #: - Reviewer._ 9~
T T 2nd Reviewer,_\a .~

Method: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

N

Validation Arca

All technical holding times were met.

Cooler temperalure criteria was met.

Was PFiK exact mass 380.9760 verified?

Is the static resolving power at least 10,000 {10% valiey definttion)?

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

Was the mass resolution ad

tely check w'rtt_glF' FK? ‘

Was the initial calibration performed at 5 concentration levels?

and < 30% for labeled standards?

o5 o
Were all percent relative standard deviations (%RSD) < for uniabeled standards /

Did all calibration standards meet the lon Abundance Ralia criteria?

Was the signaf to noise ratio for each target compound > 2.5 and for each recovery and
internai standard > 107

Was a routine calibration performed at the beginning of each 12 hour period?

Were all percent differences (%D} < for unlabeled and labeled standards?

Did all routine calibration standards meet the jon Abunqance Ratio criteria?

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

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

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. Seil / /
Water.

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

Was an LCS analyzed for this SDG7

Was an LCS analyzed per extraction bateh?

NN

Were the LCS percent recoveries (%R} and relative percent difference (RPD) within the
L fimits2

PCB-1668.1v version 1.0



LoC# /5T S VALIDATION FINDINGS CHECKLIST Page;_—ofc
SDG #:._Zpp P UAY Reviewer.__ -

2nd Reviewer:__{ s

Findings/Comments

Were petformance evaiuation {PE) samples performed?

Were the performance evaluation (PE) } samples within thg accepla

Were intemal standard recoveries within the 25-150% criteria?

Was the minimum S/N ratio of all internal standard peaks > 107 i /

For polychlorinated biphanyl congeners with associated tabeled standards, were the P
retention times of the two quantitation peaks within -1 to 3 sec, of the RT of the labeled
standard? )

For polychiorinated biphenyl congeners without associated labeled standards, were the
refative retention times of the two quantitation peaks within 0.005 time units of the RRT
measured in the routine calibration?

For other polychlorinated biphenyl congeners, were the retention times of the two
quantitation peaks within RT estabiished 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?

NN ANANEAN

Was the signal to noise ratio for each target compound and labeled standard > 2.57

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

—

WWas an acceptable lock mass recorded and monitored?

Were the correct internal standard (1S}, quantitation ion and relative response factor
(RRF) used to quantitate the compound?

NN

Were compound quantitation and CRQLs adjusted to reflect all sample difutions 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,

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG. /

Target compounds were detected in the field blanks. /

PCB-1668.V version 1.0



Loc #, | 874> VALIDATION FINDINGS WORKSHEET Page:__lof |
SDG #5ee. <& Y41 Blanks Reviewer:____9—

- 2nd Reviewer:_ (.
METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

ase see qualifications below for alf questions answered "N'. Not applicable questions are identified as “N/A".
N N/A Were all samples associated with a methed blank?

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

‘ Was method blank contamination less < CRQL for ali t %et compounds?
Blank extraction date:>#4/+R Blank analysis date: 3{:281’2 Associated samples;: M

Cone. units: i\
Compound Blank 1D Sample Kdentification
oqoll = | = (/] 1 4 <
OB | | 2> £257y 9524 |3 465427 [2454
183y 427 | s« > > fse | e
207-% Al .%ﬁ -+ { f ]
-é! =2.&7 N
3= (.16 -
2T o> ||
A0 293 T
Loree | &S —
44,/ 9 =84 [ -
£> 34L | -
6 [ 3% -
&4 [ 49 |
A zé0 | -
=M 60T 112
wATbrs ] 4,43
i 141
[ o fis 46 /
T/f:z" i ,ééf / A . [ { \jJ

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

CWPDOCSIWRKIPCB\BLANKS. 168



LDC #: [8&2"755
SDG #8ee. 0 it

VALIDATION FINDINGS WORKSHEET

Blanks

METHOD; HRGC/HRMS Polychlorinatad Biphenyls {EPA Method 1668)

7

ase see qualifications below for

all questions answered *N.
Were all samples associated with a method blank?

Was a method blank performed for each matrix and wh
Was method bi

Blank extraction te:>2 5+ R
Cone. units: &

Page:__jof _L

. Reviewer:
2nd Reviewer:

Not applicable questions are identified as "N/A"

enever a sample extraction was performed?
hk contamination less < CRQL for all et compounds?
Blank anaiysis date; 3/-8

Assoctated samples: &A= 3:4!/ (= & x /
Compound Blank 1B Sample [dentiication
| ARE 040}
RN S

CIRCLED RESULTS WERE NOT
All cortaminants within five times

QUALIFIED. ALL RESULTS NOT Ct
the method blank concentration we

CAWPDOCS\WRK\PCE\BLANKS. 166

RCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

re qualified as not detected, "U~,



LOC #: {8&2"95}
SDG #5ee. <& v

VALIDATION FINDINGS WORKSHEET

Page:__. f _[__

. Reviewer:__ 99—
2nd Reviewer:_ [~
METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)
Flease see qualifications below for aii Questions answered "N". Not applicable questions are identified as "N/AT,
N NA Were all samples associated with a method bilank?
YN NA Wes a method blank performed for each matrix and whenever a sample extraction was performed?

N N/A Was method biank contamination less < CRQL for all tgrget compounds? . _
Blank extraction date:>%4/,R Blank analysis date: 3{—'28_/_; Associated samples: M (=S > /
Conc. unfts: W

Compound , Bilank ID Sample identification
0 40} l
PO |13 &8
Sttty WA
| 260
=
ke RS
4T LTE
218 (=2
i 45-2_
fre 237
77 =23
T2 18 =87
LT TI7
V198 149 =17
Tolal '?ch[\fﬂ‘{o Br,—;?l’ﬁ" s =25
?T[CNN& Birheridi (5 4
Bude | 25>
C’Z\[P( (al 26 7
oo 3331277
f =[5
CIRCLED RESULTS WERE NOT QUAL

All contaminants within

IFIED. ALL RESULTS NOT CJ
@ times the methad blank concentration we

= as

CAWPDOCS\WRIGPCB\BLANKS. 188

RCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
e qualified as not detected, *iJ",



LDC #: [6’&2"’65

VALIDATION FINDINGS WORKSHEET Page:______iof _L_
SDG #5ee._ <&@ Pl Blanks . Reviewer:__ p—
. 2nd Reviewer: Fon -
METHOD: HRGC/HRMS Palychlorinated Biphenyls (EPA Method 1668)

/H§ase see qualifications below for all questions answered *N". Not appiicable questions are identified as "NIA®,
N N/A Were all samples associated with a method blank?

YN NA Was a method blank performed for each matri

X and whenever a sample extraction was petformed?

N_N/A Was method blank contamination fess < CRQL for ajl ¢ %et compounds?
Blank extraction g;te:-azf‘?f—{f% Blank analysis dam# Assoclated samples:ﬂ F— 19 (> )
Conc. units: i

-
Compound Blank iD Sample Identification
. e oo}
PR & | o]
b =£ 0.549
Pk 49 042

nowa.

LED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
mathod blank concentration ware qualified as not detected, “Ur,

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRC
All contaminants within five times the

CAWPDOCS\WRK\PCB\BLANKS. 166



LDC #:
SbG #

=P
: Pt i

VALIDATION FINDINGS WORKSHEET

Internal Standards

METHOD: HRGC/HRMS Polychiorinated Biphenyls (EPA Method 1668)
see qualifications below for all questions answered "N°. Not applicable questions are identified as "N/A".

Are all internal standard recoveries were within the 25-150% criteria?
Was the $/N ratio all internal standard peaks > 107

Page:_ Jof ==
Reviewar; <—
2nd Reviewer:

Ple
N/N/A
Y/N N/A

#

Date tab iD/Referance

internal Standard

% Recovery (Limit: 25-150%)

Qualitications l

internal Standards

l
%

Check Standard Used

==

Internal Standards

W24 E20 Hp | 130 -CP | Z3, (2 fzp/ V| AT C PR 114 |
/ =2 7= ( ) ratad umfczsai
} ‘4‘ &’4‘ ( } L D ~—~Bs
{ )
[ Bo D | a. 25 ( ) (PB4 Ié~£éé
= .S ( ) PR 33~784, TSR0
4 [3.& ( ) Tl Mows Dt
Gal i ( ) T~ Fetva-cBs
== =3/ ( )
{ )
= Be_PCB %0 & ( ) (R |- =5 3874
. S (0.} < ) 8-, 32~ 3 |
i 1.7 ( ) ;0é~{33.u§—-u7
= P < ) T[22 (=d—EE 2]
% 24 ,/ ( ) TM Moxi_g . D
&4 =3 X ( ) [ oy, Tetva o
=4 =4 7 ( 1 ) J §M£24f5q )
{ ) .
e B~ ( )
{ )

Check Standard Used

C.3,3'.4,4" - TetraCB

Ye-2.4,4'-TrCB

C.2.3' 4.4' 5-PentaCB

¥C.0.374.4' 5 PertaCRB

88,844 55 HexaCB

BC-2.2.34.4.5 5 HaptaCH

®e.2 233" 4 4' 55 -0CB

o peB

RCc4-C8

2 AL G = o ol o l

BC44-D0R

Holofelolzlzlr =

INTST.16Q




LDC #: [Eisj& A

SDG #. e COVLY

METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

VALIDATION FINDINGS WORKSHEET

Are all internal standard recovertes were within the 25-150% critaria?
Was the S/N ratio all internal standard peaks > 10?7

Internal Standards

Page: Spof =—
Reviewer;_ Sp——
2nd Reviewer: [~

Please see qualifications below for all questions answered "N*, Not applicable questions are identified as "N/A".
N/A
&%' é NfA

# Date Lab |B/Reference Internal Standard % Recovery {Limit: 25-150%) _Quaiiﬂcations
R (Se-pelR J = =~ (=[S ) --\tl/m/%;}/ PCR 14 .
L3 = ( ) Todo bowg B2
/4 18.E ( ) pi—oBe >
( }
¥ Sc-FoE T [3.¢ ( ) (%Q.Bi'-[“%.@i*idi
! = +.Z ( ) FUR33-74 T334
e 4 { j Meoung . O
1= =227 ( ) T Tova- aBQ/]
V e, 24/ ( }
{ )
< B Paf (5 =3 4 ( ) (peR &—-14".
! . ( ) ’*B-v’zof Dr-¢B<
5 Ple-Pof> |45 20 L ( ) ;
'= ( }
& Fo-+to |5 M=o )
! ( ) 4.
7 Be-Po3 4 = 2 ( ) (Toos -5 R2— 3]
TS =5 ( | ) 2B 16-1I3 (IS~ 1T
v lo=t a3 .0 ( ) v BB [1g=(22 2] be
__ { ) =7 [ ) ' s)
= —=
[-_— Internal Standards ; Check Standard Used Internal Standards Check Standard Used
A Il ®C3,3.4,4"-TetraCB K _{I_“C-2,44-THCB
B || ®c.238' 4.4 5PentaCB L
C. || *c-33.44" 5-PentaCB M.
b. )| *C-3,3' 4,455 HexaCB N.
E j|.*c22.34.455 HeptaCB 0.
F._ |} "c22.354455-0CB P
G._i “c-peB Q.
H. I “C-4-CB R.
L BCa4nNCE T

INTST. 160



LDC #:i@‘/%>

SDG #:-5

VALIDATION FINDINGS WORKSHEET
Internal Standards

METHOD: HRGC/HRMS Polychlarinated Biphenyls (EPA Method 1668)
see qualifications below for alf questions answered "N'. Not applicable questions are identified as *N/A".

Ple:
N/A
(YN _N/A

Are all internal standard recoveries were within the 25-150% criteria?
Was the S/N ratio all internal standard peaks > 107

Page: _iof_a

Reviewer:

2nd Reviewer, &M ’

# Date Lab ID/Reforonce Internal Standard % Recovery {Limit: 25-150%) Qualifications
¥ Be-PeR |= =2 & (25— |z SN L PR e | £
" ra-t'r,@ Dr-CBs
Zi B3 e-Ped 4 =15
' s U (POR4A— %, 38-37.
Iz o4 | PR 2E—(ss. (68—l
= 1= .2 PO 143
T“M :DI‘]T{.CU\\'. \LLNA*@
(0 Bé- AR 4 =) .4 (OB 415~

)

=

i

=

Totp f Dri-Md=B =

y

L !

7
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Check Standard Used
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c. i c353' 4,4 5PentaCB M.

D. Il Pcas,44.55 HexalCB N.
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LOC #8570 A > VALIDATION FINDINGS WORKSHEET
SDG #:See COULY Compound Quantitation and Reported CRQLS

METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668}

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

Page: __[of [
Reviewer: _ Cp—
2nd Reviewer: _ { ~,

NN NA Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound?

Y/N NA Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).

# Date Sampie 1D Finding

Associated Samples

Qualifications

i

2

~A1l k —fFaa
)

Comments: _See sample calculation verification worksheet for recalculations

COMQUA. 166




LoC #: (B2 3 VALIDATION FINDINGS WORKSHEET Page: ~_lolf:[_

Reviewer:

SDG #: See <o N Overall Assessment of Data
2nd Reviewer:

METHOD: HRGC/HRMS DiexinstBitenzofurans-(EPA SW-846 Method 82901 1& £ ]

Net applicable questions are identified as "N/A®.

Frone )

Please see qualifications below for all questions answered "N".

All available information pertaining to the data wete reviewed using professional judgement to compliment the determination of the overall quality of the data.

(;2 N N/A Was the overall quality and usability of the data acceptable?

Associated Samples Qualitications

# Date Sample ID Finding

"Ffwrle Wa<s A {eak‘aj‘cw \lﬁvcwu\ R.},,f?u_ ‘-'l‘-euzT{-C < T@x“\,—

<= oy st comce b vadion a—]qu

Toe 1
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m € %(‘Lfaﬂp' Wieu A /{Y\/ /JMYM/?ﬁCm« routvadien /

P

[-fbe/\l bro ym( (‘0{“ AR4 JOQ")[CN ’Q,-Mg/‘gﬁ‘»e 5?’1‘0&‘[
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Commerts:
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VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

LbC #3894 >

SDG #: Zoe UL

Page: of /
Reviewer:

2nd Reviewer: W

METHOB: HRGC/HRMS Polychlorinated Biphenyls (EPA Methad 1668)
The Relative Response Factor {RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the
folfowing calculations:

A, = Area of associsated internal standard
C. = Concentration of internal standasd
X = Mean of the RRFs

RAF = (AMC)/(AJC)
average RAF = sum of tha RRFs/number of standards
%RSD = 160 * (8%

A, = Area of compound,
C, = Concentration of compound,
S = Standard deviation of the RRFs.

Reported Recaleulated Reported Recalculated Reperted Recalculated
Calibration Average RRF || Average RRF RRF ARF
Standard ID Date Compound (Reference internal Standard) {Initial) {Inftial) { C_Snﬁd) { C_ﬂﬁ.’%&&) %RSD %RSD
\As £/ pleeer_oresm Jov N lev 1103 j1.02 | Beo ]l 32=
’7[:’ / PCB1D5  ("C-PCB-105) 7 ﬁ»‘f— p.FL /7 “a47T o A7 ‘-Zf?(?'é’ =rara
PCBAS6  (C-PCB-158) 095 o 95 ].0 ] /<2 ] = .5/ =256
PCB-18g (“C-PCB-184) o<1 g <1 | 7 .40 | O = 7 =
° I
e2hs 9—/'3’!3/ Pea-w——ufﬂe-peyn%gj(ﬁcmsﬂ [- 13 i 3 [ fes //5n = &4 = &L
’ PCBA0S ("pFCBA08) herzlal / mo—tnpdll] | [ 0 [, 1T [.2 “ .0 < & 37 &3>
PCB—%S}/("C—FCB-%S) ;;295‘1;7-{ L/I ff? {_ﬁa !. (76 [jq [ 7 ? Af | < “f* [ ?
PGS se—flepemTany ‘

PCB-77  ("C-PCBTT

PCB-105  ("C-PCB-108)

PCB-156  {"C-PCB-158)

PCE-180  ('C-PCB-180)

Comments: _Refer to_Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not adree within 10.0% of the
recalculated results.

CAWPDOCS\WRIK\PCERINICLC, $ A



LoC #:) EETod > VALIDATION FINDINGS WORKSHEET Page:__Jof [
SDG #:_See pifin Routine Calibration Resuits Verification Reviewer.___ T
2nd Reviewer: lc_.__/_‘

METHOD: HRGC/HRMS Polychlotinated Biphenyls (EPA Method 1668)

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

% Difference = 100 * (ave. RRF - RRF)/ave. RRF Where: ave. RRF = initie} calibration average BRF
ARF = (AJ(C VA RRF = cantinuing calibration RAF
A, = Ares of compound, A, = Area of associated internal standard
C, = Concentration of compaund, C, = Concentration of internal standard
Reported Recalculated Reported Recalculated
Calibratio Average RRE RRFAt
# Standard [D 0 Date Compound {Reference Internal Standard) (initial (coy {ccy %D %D
' HPRRC. 136 }/?V 3/ PCB77  (C-PCB7T) | .oD 4T ; 4?. / /
== 2 §| PCB-105 (°C-PCB-105) 0 .Gk oo, S = /
i PCB-158. (*C-PCB-156) O A ] &2 = : /
PCB-184 (°C-PCB-180) g.4 A7 . A7 < /
! 1 ]
2 IppFe. 3K 5/o /4| ST_Corcern .o 477 N dar o /
1 T ¥
<. | . z?/ PCB-105 (°C-PCB-105) p AL e <. 7 /
PCB-156 (“C-PCB-156) 0.5 [0 > [ 25
PCB-184] (“C-PCS-184) 0.49] A% ./ AR 7 - /
¢ I PIBR 28T FeeTRtlereesn pAR-BT (a-ppRsl) 113 4953 AT =
=~ ] ’ %/o‘% PCB-105 (°C-peB-105B~124( ) 24 .l A4 2> A7 . = /
’ P85 PCPCRSe 1L | 147) | .OR dg.=> ldg. >~ 7
pfgxﬁ £°C-PCB-180) 14 /

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the
recalculated resulis.

CAWPDOCS\WRK\PCB\CONCLC. 166



LDC #:[B= 75’g[ 3
SDG #

B ZgwY

VALIDATION FINDINGS WORKSHEET
Routine Calibration Results Verification

METHOD: HRGC/HRMS Folychiorinated Biphenyls (EPA Method 1668)

The percent difference (%D) of the initial calibration aver

compounds identified below using the following calculation:

% Difference = 100 * (ave, RRF - RBRF)/ave, ARF

RRF = (ACHANC)

Where:

ave, RRF = inttial calibration average RRF

RRF = continulhg calibration RRE

A, = Area of compound,
C, = Concentration of compound,

A, = Aren of assoclated internal standard

C. = Concentration of Internal standard

Page: —of
Reviewer:

2nd Reviewer: [ A

age Relative Response Factors {RRFs) and the continuing calibration RRFs were recalculated for the

Reported [ Recalculated Reported Recalculatad
Calibratio Average RRF ARndutf- RRRA A
# Standard ID n Date Compound (Reference Internal Standard) {Inltiaf) (cC) {CC) %0 %D
B84 F PCB.77 ("C-PCB77) |.e?v 487 |45
ol A/‘B/t? PCB-105 (C-PCB-105) n af c=2d | =7 T
' PCB-156 ("C-PCB-166) g Fe jo 7' Za —
PCB-184 (“C-PCB-184) g% ] Ag.o | a4 30

2 PCB-77  ("“C.PCB-TT}
PCB-105 {*C.PCB-108}
PCB-156 ("“C-PCB-156)
PCB-180 {*C-PCB-180)
3 PCB-77  (“CPCBTT)

PCB-105 ("*C-PCB-105)

PCB-156 (“C-PCB-156)

PCB-180 (“C.PCB.180)

Comments: Refer to Routine Calibration findings worksheet for list of gualifications and associated sampies when reported results do not agree within 10.0% of the
. me—
tecalculated results.

CAWPDOCS\WRKIPCE\CONGCLC. 168



LDC #: {35 j A2 VALIDATION FINDINGS WORKSHEET Page:_ [ of_/

SDG #: Zw, YN Laboratory Control Sample Resuits Verification Reviewer: <y
METHOD: HRGC/HRMS Polychiorinated Biphenyls {EPA Method 1668} 2nd Reviewer:

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

% Recovery = 100 * SSC/SA Where:  S8C = Spiked sample concertration
SA = Spike added
RPD = 1LCS - LCSD | * 2/40S + LCSD) LCS = Laboractry control sample percent recovery LCSD = Laboratory control semple duplicate percent racovery
LCS 1D: W24 sz0~/p2)
Spike Splked Sample Lcs LCSD LCS/LCSD
Adde Concentrati
Compound (A= f H { b’\%‘p’ Percent Recovery Percent Recovery RPD

| LCS LCsDh J_ECS LCSD Reported Rac;ﬂc, Reported Recalc, Reported Roc?___!culated

PCB-77 [ o NA Ao .é NA 44 & Gbl

PCB-81 { 0.2 [0= | jp>

PCB-105 10 & {ﬂé (0.6

PCB-114 (o & j05 | {05

PCB-118 e Ve | (05

PCB-123 (0= [{= [p=

PCB-126 V (03 (0= {103

POB15S 71 ey z2o0 =14 2 | e

PCB-157

PCB-167 4z lper (e (05?

PCB-169 v (2R 16’8/ (0
“PEER0

PCB-189 [ agq].e gl | a[?

Comments: Refer to Laboratory Contro| Sample findings worksheet for fist of qualifications and associated samples when reported results do not agree within 10.0%
of the recalculated resulis.

LCSCLC. 18A



lons Monitored for MHRGC/HRMS Analysis of Polychiotinated Biphanyls

Descriptor Acourate mass™ fon ID Analyte Substance
1 285.9224 M Ci2 M6 35015 TCB
2819194 M+2 - C12 H6 35CI3 37C14 TCB
301.9626 M 18C12 HE 35C14 PaCB
303.5597 M+2 13C12 H6 35CI3 37CI PeCB
325.8804 M+2 C12 H5 35CI4 37CI FaCB
327.8775 M+4 C12 H5 35CI3 37CI12 PaCB
{202.9825] bLock C7 F11 PFK
2 325.8804 M+2 C12 H5 35CI4 37CI FPaCB
327.8775 M+4 C12 HS 35CI3 37012 PeCB
337.5207 M+2 13C12 HS 35CI4 37C1 PeCB
338.9178 M+4 13C12 H5 35CI3 37CI2 PeCB
359.8415 M+2 C12 H4 35CI5 37CH HxCB
361.8385 M+4 C12 H4 35CI4 37CI2 HxCB
371.8817 M+2 13C12 H4 35C15 371 HxCB
373,8788 M+4 13C12 M4 35CI4 a7C12 HxCB
393.8025 M+2 C12 H3 35CI6 37C1 HpCB
395.7956 M+4 C12 H3 35CI5 37CI2 HpCB
405.8428 M+2 13C12 M3 35Ci6 37C1 HpCB
407.8388 M+4 13C12 H3 35CI5 37C12 HpCB
[354.9802] Lock CoF13 PFK
3 509.7229 M+4 13C12 35CH0 37CI12 bCB
511.7199 M+8 13C12 35CI 37CI3
513.7170 M+8 13C12 35CI8 37C14
(4425728 Loek C1oF17 PFK
$ = internalfrecovery standard
H = 1.007825 ®Cl = 34,968853
C = 12,000060 Cl = 36.965903 .
BG = 13.008355
F = 18,0984

CAWPDOCS\WRIK\PCB\TCL 184




LDC #:
SDG #:

v

H
//% N/A
E;;N N&

Concentration =

e
Z|

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:_ | of 7L

Reviewer: ( l

2nd reviewer: ! o

OD: HRGC/HRMS Polychiorinated Biphenyls (EPA Method 1668)
Were all reported results recalculated and verified for alt level IV samples?
Were all recaiculated results for detected target compounds agree within 10.0% of the reported results?

¥

AWIDF)
(ANRRENV)(%S)

Aron of tha characteristic ion (EICP) for the
cempound 1o be measured

Example:

el

Sample 1.0, /

Compound

( ) ( )

A, = Aree of the characteristic ion (EICP) for the speclfic
internaf standard 74
L, =  Ameount of internal standard added in nanograms Conc. = { =2 ﬁ[@-ﬁﬁ’ { 2RO H( ( )
(ng)
(4lerof (1 e 52 8y )
| RRF = Relative response factor of the calibration standard,
v, = Volume or welght of sample pruged In millliters {ml) = ¢ < ﬁ w5
or grams {(g). k’
of = Dilion factor, ’ Z
%S = Percent solids, applicable to soils and solid
matrices only.
Reported Calculated
Concentration Concentration
# Sample 1D

Qualification

RECALC.18
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1] l‘ l “ll l LABORATORY DATA CONSULTANTS, INC.

7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439

bbb bbbbbbbbbb

Windward Environmental, LLC August 28, 2008
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 final validation report for the fraction listed below. This SDG was
received on August 11, 2008. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 19259:
SDG # Fraction
DPWG26063/WG25504  Polychlorinated Biphenyls as Congeners

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

@ Lower Duwamish Waterway Group Final Fish, Crab, and Clam
Tissue Collection and Chemical Analyses Quality Assurance Project
Plan, August 2007

° EPA Region 10 SOP for the Validation of 1668 Toxic, Dioxin-like
PCB Data, Revision 1.0, December 1995

® EPA Method and Guidance for the Analysis of Water, January 1996
Please feel free to contact us if you have any questions.
Sincerely,

‘&JL. 05(%

Stella S. Cuenco
Project Manager/Senior Chemist

VALOGIN\Windward\Duwamish\19259COV.wpd



Aftachment 1
EDD L.DC #19259 (Windward Environmental, LLC - Seattie WA / Lower Duwamish Waterway Group)

(3} PCB

DATE | DATE | Cong.

[LDC SDG#H REC'D | DUE | (1668)
Matrix: Water/Tissue S|WIS |W Wi{s |w S i

A DPWGZ26063/WG25504{08/11/08109/01/08
ii
‘I
frotal T/SC 07 olofo]o 0ololo 71
Shaded cells indicate Level IV validation (all other cells are Level |l validation). These sample counts do not include MS/MSD, and DUPs 192595 T.wpd




Lower Duwamish Waterway Group
Data Validation Reports
LDC# 19259

Polychlorinated Biphenyls as Congeners



LDC Report# 19259A3

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway Group
Collection Date: September 4 through September 7, 2007
LDC Report Date: August 21, 2008

Matrix: Tissue

Parameters: Polychlorinated Biphenyls as Congeners
Validation Level: EPA Level IV

Laboratory: AXYS Analytical Services

Sample Delivery Group (SDG): DPWG26063/WG25504

LDW-07-T1-C-S5-WB-comp1
LDW-07-T1-M-ES-WB-comp3
LDW-07-T1-M-SC-EM-comp2
LDW-07-T2-A-ES-WB-comp2
LDW-07-T2-B-SS-WB-comp1
LOW-07-T3-E-SS-WB-comp 1
[.DW-07-T3-M-ES-WB-comp6
LDW-07-T3-M-ES-WB-compBDUP

VALOGIN\WWINDWARD\DUWAMISH\19259A3. W4 1



Introduction

This data review covers 8 tissue samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 1668A for
Polychlorinated Bipheny! as Congeners,

The QC guidelines used for data qualification are those specified in the EPA Region
10 SOP for the Validation of 1668 Toxic, Dioxin-like PCB Data (Revision 1.0,
December 8, 1995) and Lower Duwamish Waterway Group Final Fish, Crab, and
Clam Tissue Collection and Chemical Analyses Quality Assurance Project Plan
{August 23, 2007).

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 V.

Field duplicates are summarized in Section XIV.

VALOGINWINDWARDADUWAMISH\19259A3,Wl4 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 contro! 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.

VALOGIN\WINDWARD\DUWAMISHY1 9259A3.Wl4 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.

. HRGC/MS Instrument Performance Check

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

Retention time windows were established for all congeners. The chromatographic
resolution was less than or equal to 40% for congeners PCB-23 and PCB-34 and
congeners PCB-182 and PCB-187.

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

I, Initial Calibration

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

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

The ion abundance ratios for all PCBs were within validation criteria.

The minimum $/N ratio for each target compound was greater than or equal to 2.5 and
greater than or equal to 10 for each recovery and internal standard compound.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration percent differences (%D) between the initial calibration RRF
and the routine calibration RRF were less than or equal to 30.0% for unlabeled
compounds and less than or equal to 50.0% for labeled compounds.

The ion abundance ratios for all PCBs were within validation criteria.

V. Blanks

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

VALOGINMWINDWARD\DUWAMISH\ 1825943, W4 4



Extraction

Method Blank ID Date Compound Concentration Associated Samples
WG25504-101 6/9/08 PCB-44/47/65 18.5 ng/Kg All samples in SDG

PCB-59/62/75 1,59 ng/Kg DPWG26063/WG25504

PCB-83/9¢ 4,65 ng/Kg

PCB-90/101/113 8.57 ng/Kg

PCB-129/138/160/163 8.68 ng/Kg

PCB-153/168 8.38 ng/Ky

PCB-180-193 3.85 ng/Ky

PCB-187 4.75 ng/Kyg

Total Tetra-CBs 20.1 ng/Kg

Total Penta-CBs 14.2 ng/Kg

Total Hexa-CBs 18.1 ng/Kg

Total Hepta-CBs 8,80 ng/Kg

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 bianks.
All method blank results flagged "K" by the laboratory were considered not detected.
No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix

spike and matrix spike duplicate analyses were not performed for this SDG.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative
percent differences (RPD) were within QC [imits with the following exceptions:

DUP 1D
(Associated
Samples) Compound RPD {Limits) Flag Aorp
LDW-07-T3-M-ES-WB-compsDUP PCB-24 50.8 (=50} J (all detects) A

(LDW-07-T3-M-ES-WB-comp6
LDW-07-T3-M-ES-WB-comp6DUP)

Vil. Laboratory Control Samples (LCS)

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

VII. Regional Quality Assurance and Quality Control

Not applicable,

VALOGIN\WINDWARD\DUWAMISH\19259A3.Wi4 5



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 guantitation and CRQLs were within validation criteria with the following
exceptions:

Sample Compound Flag AorP
All samples in SDG Al TCL compounds flagged "K" by the U A
DPWG26083/WG25504 laboratory as estimated maximum possible

concentration (EMPC}

XIl. System Performance

The system performance was acceptable.

Xlll. Overall Assessment of Data

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

No field replicates were identified in this SDG.

VALOGIN\WINDWARD\DUWAMISH\19259A3,Wl4 o]



Lower Duwamish Waterway Group

Polychlorinated Biphenyls - Data Qualification Summary - SDG
DPWG26063/WG25504
SDG Sample Compound Flag AorP Reason
DPWG26063/ | LDW-07-T3-M-ES-WB-comps PCB-24 J (all detects) A Duplicate analysis
WG25504 LDW-07-T3-M-ES-WB-comp&DUP (RPD}
DPWG26063/ | LDW-07-T1-C-5S-WB-compi All TCL compounds flagged U A Compound
WG26504 LDW-07-T1-M-ES-WB-comp3 ‘K" by the laberatory as quantitation and

{DW-07-T1-M-SC-EM-comp2
LOW-07-T2-A-ES-WB-comp2
{DW-07-T2-B-SS-WB-comp1
LDW-07-T3-E-53-WB-comp1
LDW-07-T3-M-ES-WB-comp6
LDW-07-T3-M-ES-WB-comp&DUP

estimated maximum possible
concentration (EMPGC).

CRAQLs

Lower Duwamish Waterway Group
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
DPWG26063/WG25504

No Sample Data Qualified in this SDG

VALOGIN{WINDWARD\DUWAMISH\19259A3.Wl4




LDC #__ 19259A3

SDG #.___DPWG26063/WG25504
Laboratory: AXYS Analytical Services, Ltd,

Level IV

METHOD: HRGC/HRMS Polychlorinated Bipheny! Congeners (EPA Method 1668A)

VALIDATION COMPLETENESS WORKSHEET

Date‘ﬁ. /TS
Page:_/of/
Reviewer:bl)‘*“\

2nd Reviewer: f‘

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

Validation Area I Comments
I. | Technical holding times ‘%“ Sampling dates: ?/ ‘% - 7 / ' 7
1l GC/MS Instrument performance check
.| ital catibration s 5o PP
IV. | Routine calibration A‘ _730/5-0 7 o
V. Bianks /«A] ,
V1. | Matrix spike/Matrix spike duplicates / (DMF |\J éh .;:;z,[ ;\-Wé ‘QBG\L\@ &/L
VI, | Laboratory control samples _A oTE | Cf"faf‘-/{ \ \
VIH. | Regicnal quality assurance and guality control N
IX. | Internal standards :A-‘
X. | Target compound identifications TA‘
Xi. | Compound quantitation and CROLs 'iﬂ‘ %f/l ﬂ-ﬂ < Ot (/(
Xt | System performance q%\ U
Xl | Overall assessment of data SA—
XIV. | Field duplicates /\]
AV. | Field blanks /\ /
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate T8 = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
M Toasue. s
1| LDW-07-T1-C-5S-W8B-comp1 1 W& cemd o/ | 31
2 LDW-07-T1-M-ES-WB-comp3 12 ! 22 32
3 LDW-07-T1-M-SC-EM-comp2 13 23 33
4 LDW-G7-T2-A-ES-WB-comp2 14 24 34
5 LDW-07-T2-B-$S-WB-comp1 15 25 35
6 LDW-07-T3-E-SS-WB-comp1 16 26 36
7 LDW-07-T3-M-ES-WB-comp6 17 27 37
8 LDW-07-T3-M-ES-WB-compBDUR| 18 28 38
9 19 29 39
10 20 30 40

19259A3W.wpd



LDC #. /A PA3
SDG #.25ee L/ 2V

VALIDATION FINDINGS CHECKL.IST

Method: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

Page:_/ of =
Reviewer:_ S

2nd Reviewer._p____

lidation Area

Y

Mo

RES

All technical holding times were mef.

Caolel erature

NI

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

Was the mass resolution adgguatt—;l / check with PFK?

NN

Was the initial calibration performed at 5 concentration fevels?

=078
Were all percent relative standard deviations (%RSD) < 25.40r unlabeled standards
and < 38% for labeled standards?

Did all calibration standards meet the ton Abundance Ratio criteria?

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

VWas a routine caflibration performed at the beginning of each 12 hour period?

Were all percent differences {%D) < mz geled and labeled standards?

MAY NEARN

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

VWas 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
comy

NN

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. Sail /
Water.

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

i

Was an LCS analyzed for this SDG?

\Was an LCS analyzed per extraction batch?

Were the LGS percent recoveries (%R) and relative percent difference (RPD) within the
AL mits?

DO

PCB-1668.IV version 1.0



LDC # /Fns TA = VALIDATION FINDINGS CHECKLIST Page=0f =
SDG #_—pe V8V Reviewer,__Sy

2nd Reviewer: ” _

Validation Area Yesi No | NA Findings/Comments

2]l

Were performance evaluation (PE) samples performed?

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

Were internal standard recoveries within the 25-150% criteria?

Was th imum S/N ratio of all internal standard peaks > 107

For polychiorinated biphenyl 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 polychiorinated biphenyl 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?

quantitation peaks within RT established in the performance check solution?

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

For other polychlarinated biphenyl congeners, were the retention times of the two /

Was the lon Ahundance Ratio for the two gquantitation ions within criteria?

Was the signal to noise ratio for each targef compound and labeled standard > 2.57

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

Was an acceptable lock mass recorded and monitored?

(RRF) used to quantitate the compound?

Were compound quantitation and CRGLs adjusted to reflect all sample dilutions and dry

Were the correct internal standard (IS), quantitation jon and relative response factor /
weight factors applicable to level 1V 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. /

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

PCB-1668 IV version 1.0



LDC #: /T FAS VALIDATION FINDINGS WORKSHEET
SDG #: 20 =P e Blanks

METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

Please see qualifications below for alf questions answered "N". Not applicable questions are identified as "N/A".
IN_N/A Were all samples associated with a method blank?
N _N/A Was a method blank performed for each matrix and whenever a sample extraction was performed?
N _N/A Was method blank contamination less < CRQL for all t;inrget compounds?

Blank extraction date: £ P Blank analysis date: &£,/23/2 % Associated samples:

Conec. units: ,MS/

Page:_ [of [

Reviewer:

2nd Reviewer: ﬁ

/M/( ( /& x )

/
Compound Blank D Sample ldentification

2/

| PaS 44/47%5; g5

s4/82/7e | .59

5347 | 445

A/ 113 | 457

=38 foff3| 5. £8

5148 | &£38

2o/ 192 | 3.85

N[BT .05

Tl Tehpding B s 20

FfichbeRiledls 14

o g Ao Bihéalds /8. ]

v +a!5fﬁckémﬁ?=[wé4ﬂ5 7 40|

gyt L Jes ¥

[/

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

CAWPDOCS\WRK\PCB\BLANKS. 166




LDC # zﬁ ng VALIDATION FINDINGS WORKSHEET
SDG # 2 gQgZ Duplicate Anajvsis

METHOD: __ GC __\/Hpbeﬂ;a@%m.—j

& aoziifications below for all questions answered "N". Not applicable questions are identified as "N/A”".
‘Was a2 duplicate sample analyzed for each matrix in this SDG?
Were all duplicate sample relative percent differences (RPD} < =& 7

nii
EN

LEWV { O
Y N @ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

Page of _L_

Reviewer:

2nd Reviewer: e(

# Duplicate iD Matrix Compound %RPD {Limits) Associated Samples

Qualifications

Atz S h.

#3 Tisswr F@BZAL s B (=) | 7.5

Comments:

DUPNew.wpd



LDC #/FE574 = VALIDATION FINDINGS WORKSHEET Page:__/of /
SDG #:_Zer. /ey Initial Calibration Calculation Verification Reviewer:_<F——

2nd Reviewer; Vil

METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

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

RRF = (AJC.) (A} (CY
average RRF = sum of the RRFs/number of standards
%RSD = 100 * (3

A, = Area of compound,
C, = Concentration of compound,
§ = Standard deviation of the RRFs,

A, = Ares of associated internal standard
C, = Concentratian of internal standard
X = Mean of the RRFs

Reported Recalculated | Reported Reacaleulated Reported Recaleulated
Calibration Average RRF || Average RRF RRF RRF
Standard ID Date Compound (Reference Internal Standard) {initial) (initial) ( c:g%std) { C=std) %RSD %RSD

(ot 2o eosar] roroeart ) .02 I ).p= | 104 Lo4 40/ | 45>
PCB-105  (PC-PCBA105) 05T O=7 . <+ .54 = 2o 24T

PCB-158  ("G-PCB-156) 0 . &4 0.4 %f—'— H A< O A = 7 =70
Pea-iog] (“cropef 0.B> 082 1079 0.79 | =F= | =87

7 T r 7/

| e -%3;;3 Poe-ng[(uc.Pca-m—S.’) .18 [(% ]/.2 //;; __/7{"-_}7 ‘4.} ﬁ

' PCE105  (YC-PCB-105) /

PCB456  (PC-PCB-156)

PCB-180  (PC-PCB-180)

PCB-77  (“C-PCB.7T)

PCB-105 (PC-PCB-108)

PCB-156  (“C-PCB-156)

PCB-180  (“C-PCB-180)

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the
recalculated results,

CAWPDOCS\WRK\PCBUINICLC.16A



LDC #: /2= 2

ﬁf % VALIDATION FINDINGS WORKSHEET
SDG #: Fe )

Routine Calibration Resuits Verification

Page:_[pf ,L

Reviewer:

2nd Reviewer: 24

METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

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

% Difference = 100 * (ave. RRF - RRFY/ave. RRF
RRF = (AJ{C/A(C)

Where: ave. RRF = initial calibration average RRF

RRF = continuing calibration RRF

A, = Area of compound, A, = Area of associated internal standard
C, = Concentration of compound, C, = Coneentration of internal standard
! Reported Recalculated Reported Recalculated
Calibratio Average RRE BRECHIAC RRFCOUCY
Standard ID n Date Compeound (Reference internal Standard) (initial) (€cc) (CC} %D %D
2 PCB-??J‘{(’“C-PCB-HJ&? ) | .0= 2 / o /
iy é/z%ﬁ PCB-105 (°C-PCB-105) nRT 5.5 | e LT
PCB-156 (C-PCB-156) O . F4 s T
PCB-18¢ (°C-PCB-184 ) 0. 8= o= < L=, ‘-’1[-
' /
DISBID2 | fofq | emlrorcam 5 | (1} |2 | A o
== 7% [ aca-10 (*C-PCB-105) 4;.-“4
PCB-156 (*C-PCB-156) /
PCB-180 (*C-PCB-180)
+BRCa44T] Posi] (*opoa .| ) .02 =¢. > | oL &
-] ' éfﬁ/ﬂ PCB-105 (°C-PCB-105) 0.2/ 3, A3 -
’ PCB-156 (°C-PCB-156) 0 Gt 102 (0 >
PCB-18¢ (°C-PCB-1 sﬁ) . B> ,4 / 7 4 /. &>
i f ! ! i

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

CAWPDOCS\WRK\PCB\CONCLC. 166



LDC #: {ﬁ}ﬁ Zﬁ? VALIDATION FINDINGS WORKSHEET Page: —>pf =~
SDGE #: =< Routine Calibration Results Verification Reviewer:

T
2nd Reviewer: ,_,(

METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)

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

% Difference = 100 * (ave. RRF - RRF}fave. RRF Where:  ave, RRF = initial calibration average RRF
ARF = (AJ(C)/{ALNC) RRF = continuing calibration RRF
« = Area of compound, A, = Area of associated internal standard
C, = Concentration of compound, G, = Concentration of internal standard
Reported IL__Recalculated I! Reporied Recalcuiatad
Calibratio Average RRF RRFCTIUC]. rerCond
# Standard D n Date Compound (Reference Internal Standard) (initial) (cc) (cC) %D %D
BRI | Peeg[oro T 52| 11X |Adr= | 27 =
L]
== ‘%ﬁﬁ% PCB-105 (“C-PCB-105) — '
PCB-156 (C-PCB-156) '
PCB-180 {*C-PCB-180)
2 |ER % =4 2= poe-mI G (*c-pearmd | .02 | =£77 24 1 ]
.'5 = PCB-105 ("*C-PGCB-105) o . &7 e 7 = A7 =2
PCB-156 (°C-PCB-156) O GE (0= | O <
pcB-18f ("c-PCB-18) b B> A= | A4 ="
! {
3 FCB-77 (‘GC-PCB-‘ZT)
PCB-105 (*C-PCB-105)
PCB-156 (*C.PCB-156)
PCB-180 ("C-PCB-180)

Comments: _Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the
recalculated results. '

CAWPDOCS\WRK\PCB\CONCLC.166



LDC #:

SDG #: ==cp Ut

VALIDATION FINDINGS WORKSHEET
Laboratory Control Sampie Resulis Verification

METHOD: HRGC/HRMS Polychiorinated Biphenyls {EPA Method 1668) 2nd Reviewer: {
The percent recoveries (%R} and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) ‘were

recalculated for the compounds identified below using the following calculation:

% Recovery = 100 * SSC/SA

Where:

RPD = | LCS - LCSD | * 2/(LCS + LCSD)

88C = Spiked sample concentration

SA = Spike added

LCS = Laboraotry control sample percent recovery

Les o WF=sead — (0>
1

Page;

of 1
Reviewer: b

LCSD = Laboratory control sample duplicate percent recovery

Spike Spiked Sample LCS LCSD LCS/LCsD I
Added Concentration
Compound { n-%@ (n Percent Recovery Percent Recovery RPD
LCS LCSD LCS LCSD Repotted Recalc. Reported Recalg, Repotted Recalculated l
PCB-81 =24 SO <=4 A 117 o
PCB-105 ‘ 4%.38 i ﬁ‘r,g 4?’44
PCB-114 = TEE 6?8‘};
PCB-118 5. F [ =, [0 =
PCB-123 &z.9 (1= | 0=
PCB-126 y & = (07 (00
PCB-156 [ED [0 (077 107
RCB157- !
o167 20 4.3 | 107 | (04
PCB-169 v J = y [Oéf 10 ﬁ
PeB-+7g
Pcs/éo
plautsa,

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

of the recalculated results.

LCSCLC.16A



LDC #:
SDG #:

—

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page; fof [

Reviewer: -

2nd reviewer: Q‘(

HOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668)
Were all reported results recalculated and verified for ali level IV samples?
Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

N/A

Concentration = (A)(L,)(DF) Example:
{Au) (RRFHY H%S) %

A, =  Area of the characteristic ion (EICP)} for the Sample LD. [ ' m {

compound to be measured ' !
A, = Area of the characteristic ion (EICP) for the specific

internal standard -
I = Amount of interna! standard added in nanograms Cone. = (< .7-3@:{-0/() (*4@5’ ) { )

(ng)

TStpd (10> 12 1T )y )

ARF = Relative response factor of the calibration standerd.
Vv, = Volume or weight of sample pruged in milliliters {ml) = é_c;“ = ne

or grams {g). iy },\ 5
bf = Dilution factor.
%S =  Percent solids, applicable to soils and solid

matrices only.

Reported Calculatod
Concentration Concentration
# Sample ID Compound { } { H Qualification

RECALC16



lons Monitored for HRGC/HRMS Analysis of Polychlorinated Biphenyls

Descriptor Accurate mass® lon ID Analyte Substance

1 288.9224 M C12 H6 35C14 TcB
2591.9194 M+2 C12 He 35CI3 37Cl4 B
301.9626 M 13C12 H8 35CI4 PeCB
303,8587 M2 13C12 H8 35C13 37CI PeCB
325.8804 Ma2 C12 H5 35CIH4 37CI PeCB
327.8775 M+4 C12 H5 35CI3 37CI2 PeCB
[252.9825] Lock C7 Fi1 PFK

2 325.8804 M+2 C12 M5 35CI4 37CI PeCB
327.8775 M+4 C12 H5 35CI3 37CI2 PeCB
337.9207 M+2 13C12 H5 35CI4 37CH PeCB
339.9178 Mi+4 13C12 M5 35CI3 37CI2 PeCB
358.8418 M+2 C12 M4 35CI5 37¢CI HxCB
361.8385 M+4 C12 H4 35Cl4 37CI2 HxCB
371.8817 M2 13C12 H4 35CI5 37CH HxCB
373.8788 M-+4 13C12 H4 3&Ci4 37CI2 HxCB
393.8025 M+2 C12 H3 35CIe 37CI HpCB
395.799¢6 M+4 C12 H3 35CI5 37Ci2 HpCB
405.8428 M+2 13C12 H3 35CI6 37C! HpCB
407.8398 M4 13C12 H3 35CI5 37CI2 HpCB
[354.9882] Lock CoF13 PFK

3 5087229 M+4 13C12 35CH0 37CI2 bcs
511.7189 M6 13C12 35CI8 37CI3
513.717C M+-8 13C12 35C18 37CI4
[442.9728] Lock Ci0 F17 PFK

S = internal/recovery standard

H = 1.007825 ¥l = 34968853

C = 12000000 ¥Cl = 36.965903
BC = 13.003355

F = 189984

CAWPDOCS\WRIK\PCBA\TCIL 16A




