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Laboratory Data Consultants, Inc.

7750 EI Camino Real, Ste. 2L Carisbad, CA 92009

LAALAABA AR

| e Y — Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439
King County Environmental Laboratory February 27, 2013
322 W. Ewing Street
Seattle WA 98119

ATTN: Mr. Fritz Grothkopp

SUBJECT: Lower Duwamish Waterway, Data Validation

Dear Mr. Grothkopp,

Enclosed are the final validation reports for the fractions listed below. These SDGs were

received on December 1, 2011. Attachment 1 is a summary of the samples that were
reviewed for each analysis.

LDC Project # 26805-1:

SDG # Fraction
DPWG38006, DPWG38023 Dioxins/Dibenzofurans
DPWG38037, DPWG38047 Polychlorinated Biphenyls as Congeners

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

° Lower Duwamish Waterway Bulk Atmospheric Deposition Study Sampling
and Analysis Plan, Final, August 2011

° EPA Region 10 SOP for the Validation of Polychlorinated
Dibensodioxin(PCDD) and Polychlorinated Dibenzofuran(PCDF) Data,
Revision 2.0, January 1996

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

Sincerely,

Ua. Cuan¢»

Stella S. Cuenco
perations Manager/Senior Chemist

L:\King County\Duwamish\Correct 26805-1R.wpd



2,882 Pages CD RTC CDs Attachment 1
~ am LDC#26805 (King County - Seattle
@) PCB

DATE | DATE | Dioxins | Cong
LDC SDG# REC'D | DUE {(1613B) | (1668A)
Matrix: WaterWipe w lwe|w [we{w ]| s slwl|s|w wls|w s
A DPWG38006  |12001/41|12/22111] 3 o | - | -
B DPWG38021  |12i011112i22m1] - | - J18 ] o
c DPWG38023  |12011f1222m11) 0 | 1 | - | - | Levern
D DPWG38037 120111 |122211] - | - | o | 1 | Levernn
E DPWG38047  |1201111|12/22111] - | - 0
Irotal AISC 31 ]21f1fo]o olo}o olo]o 26

Shaded cells indicate Level IV validation (ali other cells are Level Il validation). These sample counts do not include MS/MSD, and DUPs
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LDC Report# 26805A21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway
Collection Date: August 24, 2011

LDC Report Date: December 21, 2011

Matrix: Water

Parameters: Dioxins/Dibenzofurans
Validation Level: EPA Level lll

Laboratory: AXYS Analytical Services Ltd.

Sample Delivery Group (SDG): DPWG38006
Sample Identification
L53760-1

L53760-5
L53760-12

VALOGINVKING\26805A21_KC3.D0C



Introduction

This data review covers 3 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 1613B for Polychlorinated
Dioxins/Dibenzofurans.

This review follows the Lower Duwamish Waterway Bulk Atmospheric Deposition Study
Sampling and Analysis Plan (Final August 2011) and EPA Region 10 SOP for the
Validation of Polychlorinated Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran
(PCDF) Data (Revision 2.0, January 31, 1996).

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

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

VALOGINYKING COUNTYADUWAMISH\26805A21_KC3.DOC 2



The following are definitions of the data qualifiers:

u

NJ

uJ

None

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

fndicates an estimated value.

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

J2 Calibration Range exceeded: Indicates possible low bias.

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

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

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

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

Quality control indicates the data is not usable.

Presumptive evidence of presence of the compound at an estimated quantity.

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

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

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

VALOGINKING\26805A21_KC3.D0C 3



l. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures.
Cooler temperatures for all samples were reported at 9°C upon receipt by the laboratory.
All cooler temperatures met validation criteria.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

Ill. Initial Calibration

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

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

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

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

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

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.

4
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VII. Ongoing Precision & Recovery (OPR) Samples

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

VIil. Regional Quality Assurance and Quality Control
Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound ldentifications

Raw data were not reviewed for this SDG.

XI. Compound Quantitation and RLs

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

Sample Compound Flag AorP

All samples in SDG DPWG38006 All TCL compounds flagged "K" by the laboratory U A
as estimated maximum possible concentration.

Raw data were not reviewed for this SDG.

XIl. System Performance

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

All samples in SDG DPWG38006 2,3,7,8-TCDF (from DB-5) R A

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

VLOGIN\KING\26805A21_KC3.DOC



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

No field blanks were identified in this SDG.

VALOGINKING\26805A21_KC3.DOC 6



Lower Duwamish Waterway
Dioxins/Dibenzofurans - Data Qualification Summary - SDG DPWG38006

SDG Sample Compound Flag AorP Reason
DPWG38006 | L53760-1 All TCL compounds flagged "K" U A Compound
L53760-5 by the laboratory as estimated quantitation and RLs
L53760-12 maximum possible concentration. (EMPC)
DPWG38006 | L53760-1 2,3,7,8-TCDF (from DB-5) R A Overall assessment
L53760-5 of data
L53760-12

Lower Duwamish Waterway
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
DPWG38006

No Sample Data Qualified in this SDG

VALOGINKING\26805A21_KC3.00C 7



go /2 / 7Y //
LDC #._ 26885A21 VALIDATION COMPLETENESS WORKSHEET Date: /

SDG #___ DPWG38006 Level Il Page
Laboratory: AXYS Analytical Services Ltd. Reviewer: ﬁ

2nd Reviewer: K

2
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 161%B)

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

validation findings worksheets. coolr [ o = 9% 7[()‘ 7L
Validation Area . Comments
l. Technical holding times —-A Sampling dates: 5’/ > ‘//"/
1. HRGC/HRMS Instrument performance check A
. | initial calibration A °/ pob 2 / S
IV. | Routine calibration/ZV A &l [m
V. I Blanks 5W .
VI. | Matrix spike/Matrix spike duplicates N M SR A ‘YA-«H-/O
VII. | Laboratory control samples A’ O I’9 R ! \)
VIIl. | Regional quality assurance and quality control N
IX. [ Internal standards _A ] C // m/ +
X. Target compound identifications N
Xl. | Compound quantitation/RL/LOQ/LODs N
XIl. | System performance N
XIll. | Overali assessment of data éw
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 :
o Ly\f 9
1| L53760-1 1 W&3 77'4‘“/0/ 21 31
2 L53760-5 12 22 32
3 L53760-12 13 23 33
4 14 24 34
5 15 25 35
6 16 | 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

26805A21W.wpd



METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method-8208) /(733

VALIDATION FINDINGS WORKSHEET

A.2,3,7,8-TCDD F.1.2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P.1,2,3,4,7,8,9-HpCDF U. Total HpCDD
B. 1,2,3,7,8-PeCDD G. OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF
C.1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF

D. 1,2,3,6,7,8-HxCDD

1.1,2,3,7,8-PeCDF

N.1,2,3,7,8,9-HxCDF

S. Total PeCDD

X. Total HXCDF

E. 1,2,3,7,8,9-HxCDD

J. 2,3,4,7,8-PeCDF

0.1,2,3,4,6,7,8-HpCDF

T. Total HxCDD

Y. Total HpCDF

Notes:

COMPNDL




Page:_ “of _/

LDC #: 260§ Aa’/ VALIDATION FINDINGS WORKSHEET
Blanks Reviewer: FT
2nd Reviewer.___£
X e m/?L

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
gase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

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

Was the method blank contaminated?
i : 9/6/)! Blank analysis date:_72 /¥ /// Associated samples:

Sample Identification

conc. units: %“
Compound " Blank ID "
wg 37799-/0 ] ~— > 3
a.5]¥ oot 1-&‘%—3'-7*:% M
].02 ¥ - - -~ ?
178 ¥ - - = L

MB  [beslx =(CBYND) “1’1" ad P W | cnndbod A V\&Q&MQ \
y (Gt

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



LDC #: 2408} VALIDATION FINDINGS WORKSHEET

Page: _lof _/_
Compound Quantitation and Reported CRQLs Reviewer.___ -7

2nd Reviewer: P2

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

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

YN % Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound?
Y N \N/A Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).

# Date

Sample ID Finding Associated Samples Qualifications
1N 1
hoe e bunkda W k U

V:AVALIDATION WORKSHEETS\DIOXIN16\COMQUA16.DOC



LDC #: 260> |

VALIDATION FINDINGS WORKSHEET
Overall Assessment of Data

METHOD: GC/MS Dioxins/Dibenzofurans (Method 1613B)

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

Page: _[off _

Reviewer:

2nd Reviewer:; @

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

N/A Was the overall quality and usability of the data acceptable?
# Date Sample ID Finding Associated Samples Qualifications
T A (32-c) £ /A
Comments:

V:\Validation Worksheets\Dioxin16\OVR16.21



LDC Report# 26805C21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway
Collection Date: August 24, 2011

LDC Report Date: December 22, 2011

Matrix: Wipe

Parameters: Dioxins/Dibenzofurans
Validation Level: EPA Level II

Laboratory: AXYS Analytical Services Ltd.

Sample Delivery Group (SDG): DPWG38023
Sample Identification

L53760-22

VALOGINKING\26805C21_KC3.DOC



Introduction

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

This review follows the Lower Duwamish Waterway Bulk Atmospheric Deposition Study
Sampling and Analysis Plan (Final August 2011) and EPA Region 10 SOP for the
Validation of Polychlorinated Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran
(PCDF) Data (Revision 2.0, January 31, 1996).

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

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

VALOGINYKING COUNTYADUWAMISH\26805C21_KC3.DOC 2



The following are definitions of the data qualifiers:

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

J Indicates an estimated value.

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

J2 Calibration Range exceeded: Indicates possible low bias.

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

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

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

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

R Quality control indicates the data is not usable.

NJ Presumptive evidence of presence of the compound at an estimated quantity.

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

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

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

VALOGINWKING\26805C21_KC3.DOC



l. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures.
Cooler temperatures for all samples were reported at 9°C upon receipt by the laboratory.
All cooler temperatures met validation criteria.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance check data were not reviewed for Level 1.

lll. Initial Calibration

Initial calibration data were not reviewed for Level Il.

IV. Routine Calibration (Continuing)

Routine calibration data were not reviewed for Level Il.

V. Blanks

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

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

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.

VIl. Ongoing Precision & Recovery (OPR) Samples

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

VIIl. Regional Quality Assurance and Quality Control
Not applicable.
IX. Internal Standards

Internal standards data were not reviewed for Level II.

4
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X. Target Compound Identifications
Raw data were not reviewed for this SDG.
Xl. Compound Quantitation and RLs

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

Sample Compound Flag AorP

All samples in SDG DPWG38023 All TCL compounds flagged "K" by the laboratory U A
as estimated maximum possible concentration.

Raw data were not reviewed for this SDG.
XIl. System Performance

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.
XIV. Field Duplicates

No field duplicates were identified in this SDG.

XV. Field Blanks

No field blanks were identified in this SDG.

VALOGINWKING\26805C21_KC3.DOC S



Lower Duwamish Waterway
Dioxins/Dibenzofurans - Data Qualification Summary - SDG DPWG38023

SDG Sample Compound Flag AorP Reason
DPWG38023 | L53760-22 All TCL compounds flagged "K" U A Compound
by the laboratory as estimated quantitation and RLs
maximum possible concentration. (EMPC)

Lower Duwamish Waterway

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
DPWG38023

No Sample Data Qualified in this SDG

VALOGINKING\26805C21_KC3.D00C 6



)
LDC #__ 26685C21 VALIDATION COMPLETENESS WORKSHEET Date: 7 2/ / 5/// /

SDG #.__ DPWG38023 Level ll Page: _Lofﬁ[
Laboratory: AXYS Analytical Services Ltd. Reviewer: r~
2nd Reviewer.___ }{ ~

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 161ﬁB)

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

validation findings worksheets. P
cooler  fepy? = 7 C

v
Validation Area Comments
Sampling dates: 5’/3' 4 // /
/ /

. Technical holding times

. HRGC/HRMS Instrument performance check

1l Initial calibration

IV. | Routine calibration/ICV

V. | Blanks '

VI. | Matrix spike/Matrix spike duplicates c/ll en? S 76 < /L’-’""/
VII. | Laboratory control samples O :P K / /
VIIl._| Regional quality assurance and quality control

I1X. Internal standards

X. | Target compound identifications

XI. | Compound gquantitation/RL/LOQ/LODs

XIl. | System performance

XIIt. | Overall assessment of data

XIV. | Field duplicates

<ébz%z\222 }’{(%zzzb

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:

\é_‘?&

11 | Ls3760-22 1 | w e %779 7-70 ] |21 31
2 12 22 32
3 13 | 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 | 29 39
10 20 30 40
Notes:

26805C21W.wpd



METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

VALIDATION FINDINGS WORKSHEET

A.2,3,7,8-TCDD F.1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P.1,2,3,4,7,8,9-HpCDF U. Total HpCDD
B. 1,2,3,7,8-PeCDD G. OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF
C.1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF

D.1,2,3,6,7,8-HxCDD

1.1,2,3,7,8-PeCDF

N.1,2,3,7,8,9-HxCDF

S. Total PeCDD

X. Total HxCDF

E. 1,2,3,7,8,9-HxCDD

J. 2,3,4,7,8-PeCDF

0.1,2,3,4,6,7,8-HpCDF

T. Total HXCDD

Y. Total HpCDF

Notes:

COMPNDL




Loc#_ %9 S’;CQ/

VALIDATION FINDINGS WORKSHEET Page: _/ of/
Blanks Reviewer._ FT
2nd Reviewer: 4
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". ¥ e C
/Y N N/A Were all samples associated with a method blank? 673
Y N NA

Was a method blank performed for each matrix and whenever a sample extraction was performed?
Y/N_N/A Was the method blank contaminated?

lank extraction date: 7/%¢/// Blank analysis date:/og/ﬁ 42/ Associated samples: /3 //
Conc. units: Samp Je.
Compound " Blank ID " Sample !dentification
WE3I747-10/ /

A 2.36% 47
F 0.sYy ¥ -

G o0.7¢3 ¥ -

I o.sv) ¥ —

% 0.557F _

BURC | vkl Algegl e coedured Wy 4diid ([Tet)

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



LDC # 26 0(CC2 ] VALIDATION FINDINGS WORKSHEET

Page: _fof_L
Compound Quantitation and Reported CRQLs

Reviewer:;

2nd Reviewer: K,

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

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

YN % Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound?
Y N N/A Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary)

# Date Sample ID Finding Associated Samples Qualifications
| t
. Bl et sl Tk U
REAN U % T

VAVALIDATION WORKSHEETS\DIOXIN16\COMQUA16.DOC



LDC Report# 26805D31

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway

Collection Date: August 24, 2011

LDC Report Date: May 15, 2012

Matrix: Wipe

Parameters: Polychlorinated Biphenyls as Congeners
Validation Level: EPA Level Il

Laboratory: AXYS Analytical Services Ltd.

Sample Delivery Group (SDG): DPWG38037
Sample Identification

L53760-22

V:\LOGINKING\26805D31_KC3.DOC



Introduction

This data review covers one wipe sample listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 1668A for Polychlorinated
Biphenyls as Congeners.

This review follows the Lower Duwamish Waterway Bulk Atmospheric Deposition Study
Sampling and Analysis Plan (Final August 2011) and EPA Region 10 SOP for the
Validation of Polychlorinated Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran
(PCDF) Data (Revision 2.0, January 31, 1996).

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

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

VALOGINYKING COUNTY\ADUWAMISH\26805D31_KC3.D0C 2



The following are definitions of the data qualifiers:

u

NJ

uJ

None

VALOGINKING\26805D31_KC3.D0C

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

Indicates an estimated value.

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

J2 Calibration Range exceeded: Indicates possible low bias.

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

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

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

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

Quality control indicates the data is not usable.

Presumptive evidence of presence of the compound at an estimated quantity.

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

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

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



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures.
Cooler temperatures for all samples were reported at 9°C upon receipt by the laboratory.
All cooler temperatures met validation criteria.

ll. HRGC/HRMS Instrument Performance Check

Instrument performance check data were not reviewed for Level 1.

lll. Initial Calibration

Initial calibration data were not reviewed for Level II.

IV. Routine Calibration (Continuing)

Routine calibration data were not reviewed for Level I.

V. Blanks

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

VALOGINKING\26805D31_KC3.DOC



Extraction

PCBs 135 + 151 + 154
PCBs 147 + 149

PCB-167

PCB-170

PCBs 180 + 193

PCB-202

PCB-209

Total Dichloro Biphenyls
Total Trichloro Biphenyls
Total Tetrachloro Biphenyls
Total Pentachloro Biphenyls
Total Hexachloro Biphenyls
Total Heptachloro Biphenyls
Total Octachloro Biphenyls
Decachloro Bipheny!

Total PCBs

0.735 pg/sample
2.26 pg/sample
1.36 pg/sample
1.90 pg/sample
2.20 pg/sample
1.18 pg/sample
3.45 pg/sample
3.90 pg/sample
10.6 pg/sample
14.9 pg/sample
31.9 pg/sample
4.36 pg/sample
4.10 pg/sample
1.18 pg/sample
3.45 pg/sample
74.5 pg/sample

Method Blank ID Date Compound Concentration Associated Samples
WG37747-101 9/26/11 PCB-15 3.90 pg/sample All samples in SDG
PCBs 20 + 28 2.63 pg/sample DPWG38037
PCBs 21 + 33 0.932 pg/sample
PCB-22 1.09 pg/sample
PCB-23 1.13 pg/sample
PCBs 26 + 29 0.512 pg/sample
PCB-32 0.584 pg/sample
PCB-34 1.00 pg/sample
PCB-37 2.74 pg/sample
PCBs 44 + 47 + 65 3.56 pg/sample
PCBs 45 + 51 1.09 pg/sample
PCB-52 4.42 pg/sample
PCB-56 0.617 pg/sample
PCBs61+70+74+76 4.13 pg/sample
PCB-66 1.12 pg/sample
PCBs 83 + 99 2.78 pg/sample
PCB-84 2.18 pg/sample
PCBs 86+ 87 +97 + 108 + 119+ 125 3.62 pg/sample
PCBs 88 + 91 0.874 pg/sample
PCBs 90 + 101 + 113 4.73 pg/sample
PCBs 93 + 95 + 98 + 100 + 102 5.60 pg/sample
PCB-105 2.60 pg/sample
PCBs 110 + 115 4.26 pg/sample
PCB-114 1.68 pg/sample
PCB-118 3.62 pg/sample

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:
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PCBs 90 + 101 + 113
PCBs 93 + 95 + 98 + 100 + 102

11.1 pg/sample
8.30 pg/sample

Reported Modified Final

Sample Compound Concentration Concentration
L53760-22 PCBs 20 + 28 5.39 pg/sample 5.39U pg/sample
PCBs 44 + 47 + 65 7.18 pg/sample 7.18U pg/sample
PCB-52 8.62 pg/sample 8.62U pg/sample
PCB-56 1.44 pg/sample 1.44U pg/sample
PCBs61+70+74+76 9.33 pg/sample 9.33U pg/sample
PCB-66 3.75 pg/sample 3.75U pg/sample
PCBs 83 + 99 7.31 pg/sample 7.31U pg/sample
PCBs 86+ 87 +97 + 108 + 119 + 125 9.81 pg/sample 9.81U pg/sample
PCBs 88 + 91 1.60 pg/sample 1.60U pg/sample

11.1U pg/sample
8.30U pg/sample

PCB-105 7.33 pg/sample 7.33U pg/sample
PCBs 110 + 115 12.0 pg/sample 12.0U pg/sample
PCB-118 12.2 pg/sample 12.2U pg/sample
PCB-170 4.11 pg/sample 4.11U pg/sample
PCBs 180 + 193 8.39 pg/sample 8.39U pg/sample
PCB-202 0.989 pg/sample 0.989U pg/sample

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VIl. Ongoing Precision & Recovery Samples (OPR)

Ongoing precision and recovery (OPR) control samples were reviewed for each matrix as
applicable. The percent recoveries (%R) and relative percent differences (RPD) were within
the QC limits.

VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

Internal standards data were not reviewed for Level Il.

X. Target Compound Identifications

Raw data were not reviewed for this SDG.

Xl. Compound Quantitation and RLs

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

Flag

AorP

All samples in SDG DPWG38037 All TCL compounds flagged "K" by the laboratory
as estimated maximum possible concentration.

Raw data were not reviewed for this SDG.
XIl. System Performance
Raw data were not reviewed for this SDG.

Xlil. Overall Assessment of Data

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

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

No field blanks were identified in this SDG.
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Lower Duwamish Waterway
Polychlorinated Biphenyls as Congeners - Data Qualification Summary - SDG

DPWG38037
SDG Sample Compound Flag AorP Reason
DPWG38037 L53760-22 All TCL compounds flagged "K" U A Compound
by the laboratory as estimated quantitation and
maximum possible RLs (EMPC)
concentration.
Lower Duwamish Waterway
Polychlorinated Biphenyls as Congeners - Laboratory Blank Data Qualification
Summary - SDG DPWG38037
Modified Final
SDG Sample Compound Concentration AorP
DPWG38037 L53760-22 PCBs 20 + 28 5.39U pg/sample A
PCBs 44 + 47 + 65 7.18U pg/sample
PCB-52 8.62U pg/sample
PCB-56 1.44U pg/sample
PCBs 61+ 70+ 74+76 9.33U pg/sample
PCB-66 3.75U pg/sample
PCBs 83 + 99 7.31U pg/sample
PCBs 86 + 87 + 97 + 108 + 119 + 125 9.81U pg/sample
PCBs 88 + 91 1.60U pg/sample

PCBs 90 + 101 + 113

PCBs 93 + 95+ 98 + 100 + 102
PCB-105

PCBs 110 + 115

PCB-118

PCB-170

PCBs 180 + 193

PCB-202

11.1U pg/sample
8.30U pg/sample
7.33U pg/sample
12.0U pg/sample
12.2U pg/sample
4.11U pg/sample
8.39U pg/sample
0.989U pg/sample
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LDC #:__26805D31 VALIDATION COMPLETENESS WORKSHEET Date: /1//////

SDG #__DPWG38037 _ Level Il Page:_s of /.
Laboratory: Analytical Perspectives Sepvy exnt l—“\»&\ Reviewer: =

Ixye 2nd Reviewer.___/,,
METHOD: HRGC/HRMS Polychlorinated Biphenyl Congeners (EPA Method 16688}

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

co o ler lenp - qu;

Validation Area Comments
l: Technical holding times ./_\ Sampling dates: S’/a 7,// /
Il. | GC/MS Instrument performance check N /
I1l._| Initial calibration N
1IV. | Routine calibration/ICV N
V. | Blanks ' S )
V1. | Matrix spike/Matrix spike duplicates I\)
VII. | Laboratory control samples p' 9 ? K
VIII. | Regional quality assurance and quality control N
IX. | Internal standards _N
X. | Target compound identifications N
XI. | Compound quantitationRL/LOQ/LODs C\N
XIl. | System performance N
XIll. | Overall assessment of data A-
XIV. | Field duplicates [\}
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: |
w1 P
i Hieaens 1 | WG HTTYT~19) |24 31
2 12 22 32
3 13 23 33
4 14 |- 24 34
5 15 25 36
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 : 30 40
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LDC #:; 26805D31 VALIDATION FINDINGS WORKSHEET
Blanks

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668B)

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

Was a method blank performed for each matrix and whenever a sample extraction was performed?
N N/A Was the method blank contaminated? If yes, please see qualification below.

ank extraction date:_ 9/26/11 Blank analysis date:__ 10/06/11

Conc. units: pg/sample

Page;_ lof /

Reviewer:
2nd Reviewer:

“

Associated samples: All
Blank ID Sample Identification
| Lmsuuzm 5x 1
PCB 15 3.90 19.5
PCBs 20 + 28 2.63 13.15 5.39U
PCBs 21 + 33 0.932 4.66
PCB 22 1.09 5.45
PCB 23 1.13 5.65
PCBs 26 + 29 0.512 2.56
PCB 32 0.584 2.92
PCB 34 1.00 5
PCB 37 2.74 13.7
PCBs 44 + 47 + 65 3.56 17.8 7.18U
PCBs 45 + 51 1.09 5.45
PCB 52 4.42 22.1 8.62U
PCB 56 0.617 3.085 1.44U
PCBs 61+ 70+ 74 + 76 4.13 20.65 9.33U
PCB 66 1.12 5.6 3.75U
PCBs 83 + 99 2.78 13.9 7.31U
PCB 84 2.18 10.9
PCBs 86 + 87 + 97 + 108 + 3.62 18.1 : 9.81U
119 + 125
PCBs 88 + 91 0.874 4.37 1.60U
PCBs 90 + 101 + 113 4.73 23.65 11.1U
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Compound Blank ID Sample Identification
W(G37747-101 5x 1

PCBs 93 + 95+ 98 + 100 + 5.60 28 8.30U
102
PCB 105 2.60 13 7.33U
PCBs 110 + 115 4.26 21.3 12.0U
PCB 114 1.68 8.4
PCB 118 3.62 18.1 12.2U
PCBs 135 + 151 + 154 0.735 3.675
PCBs 147 + 149 2.26 11.3
PCB 167 1.36 6.8
PCB 170 1.90 9.5 411U
PCBs 180 + 193 2.20 11 8.39U
PCB 202 1.18 5.9 0.989U
PCB 209 3.45 17.25
Total Dichloro Biphenyls 3.90 19.5
Total Trichloro Biphenyls 10.6 53
Total Tetrachloro Biphenyls 14.9 74.5
Total Pentachloro Biphenyls 31.9 159.5
Total Hexachloro Biphenyls 4.36 21.8
Total Heptachloro Biphenyls 4,10 20.5
Total Octachloro Biphenyls 1.18 5.9

oV Decachiore-Biphenyd 35— 1755
| Total PCRs 745 372 5

e - A feggh £ - el W

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".
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LDC # 266 b

VALIDATION FINDINGS WORKSHEET Page: 1 of1_
Compound Quantitation and Reported CRQLs

Reviewer: f’é ,
2nd Reviewer:

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668)

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

Y N N/A Were the correct internal standard (1S), quantitation ions and relative response factors (RRF) used to quantitate the compound?
Y N Q/A/ Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary)

# Date Compound

-_Finding Associated Samples

Qualifications
7. BUPC etk fasged  “HY U

U o

Comments: _See sample calculation verification worksheet for recalculations

V:\Validation Worksheets\1668\COMQUA_1668.wpd



LDC Report# 26805E31

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway

Collection Date: August 24, 2011

LDC Report Date: May 15, 2012

Matrix: Water

Parameters: Polychlorinated Biphenyls as Congeners
Validation Level: EPA Level Il

Laboratory: AXYS Analytical Services Ltd.

Sample Delivery Group (SDG): DPWG38047
Sample Identification
L53760-1

L53760-5
L53760-12
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Introduction

This data review covers 3 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 1668A for Polychlorinated
Biphenyls as Congeners.

This review follows the Lower Duwamish Waterway Bulk Atmospheric Deposition Study
Sampling and Analysis Plan (Final August 2011) and EPA Region 10 SOP for the
Validation of Polychlorinated Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran
(PCDF) Data (Revision 2.0, January 31, 1996).

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

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

U

NJ

uJ

None

VALOGINYKING\26805E31_KC3.DOC

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

Indicates an estimated value.

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

J2 Calibration Range exceeded: Indicates possible low bias.

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

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

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

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

Quality control indicates the data is not usable.

Presumptive evidence of presence of the compound at an estimated quantity.

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

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

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



l. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures.
Cooler temperatures for all samples were reported at 9°C upon receipt by the laboratory.
All cooler temperatures met validation criteria.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all congeners. The chromatographic
resolution between the congeners PCB-23 and PCB-34 and congeners PCB-182 and PCB-
187 was resolved with a valley of less than or equal to 40%.

lil. Initial Calibration

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

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

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

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 method criteria.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated biphenyls
as congeners contaminants were found in the method blanks with the following exceptions:
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Extraction
Method Blank ID Date Compound Concentration Associated Samples
WG37749-101 9/26/11 PCB-1 2.88 pg/L All samples in SDG

PCB-2 1.79 pg/L DPWG38047
PCB-3 5.54 pg/L
PCB-7 68.8 pg/L
PCB-8 273 pg/L
PCB-11 27.4 pg/l
PCB-15 3.32 pg/L
PCB-17 0.809 pg/L
PCBs 18 + 30 2.54 pg/L
PCB-19 0.874 pg/L
PCBs 20 + 28 4.74 pg/L
PCBs 21 + 33 2.22 pg/L
PCB-22 1.54 pg/L
PCB-23 0.659 pg/L.
PCB-31 3.86 pa/L.
PCB-32 0.917 pg/l.
PCB-35 0.703 pg/L
PCB-37 3.62 pg/L
PCBs 40 + 41 + 71 2.70 pg/L
PCBs 44 + 47 + 65 5.20 pg/l.
PCB-52 6.88 pg/L
PCB-56 2.97 pg/L
PCB-60 0.831 pg/L
PCBs 61+ 70+ 74 +76 7.87 pg/L
PCB-64 1.99 pg/L
PCB-66 4.54 pg/L
PCB-81 2.60 pg/L
PCB-84 2.62 pg/t
PCBs 86 + 87 + 97 + 108 + 119 + 125 7.54 pg/L
PCBs 90 + 101 + 113 7.73 pg/L
PCBs 93 + 95 + 98 + 100 + 102 7.81 pg/L
PCB-104 0.756 pg/L
PCB-105 3.93 pg/L
PCBs 110 + 115 9.63 pg/L
PCB-114 1.73 pg/L
PCB-118 7.59 pg/L
PCBs 129 + 138 + 160 + 163 5.95 pg/L
PCB-132 2.32 pg/lL
PCBs 135 + 151 + 154 2.59 pg/L
PCB-141 0.903 pg/L
PCBs 147 + 149 4.77 pg/l.
PCBs 153 + 168 4.70 pg/L
PCBs 156 + 157 3.82 pg/L
PCB-158 0.777 pg/L
PCB-170 2.29 pg/L
PCBs 180 + 193 2.93 pg/L
PCBs 183 + 185 2.04 pg/L
PCB-188 1.79 pg/lL
PCB-208 1.59 pg/L
Total Monochloro Biphenyls 10.2 pg/L
Total Dichloro Biphenyls 102 pg/L
Total Trichloro Biphenyls 22.5 pg/L
Total Tetrachloro Biphenyls 35.6 pg/L
Total Pentachloro Biphenyls 49.3 pg/L
Total Hexachloro Biphenyls 25.8 pg/L
Total Heptachloro Biphenyls 9.05 pg/L
Total Nonachloro Biphenyls 1.59 pg/L
Total PCBs 256 pg/L

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:
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Reported Modified Final

Sample Compound Concentration Concentration
1.53760-1 PCB-7 11.4 pg/L 11.4U pg/L
PCB-81 4.18 pg/L 4.18U pg/L
L53760-5 PCB-7 98.7 pg/L 98.7U pa/l
L53760-12 PCB-7 145 pg/L 145U pg/L
PCB-188 7.66 pg/L 7.66U pg/L

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

V1. Matrix Spike/Matrix Spike Duplicates

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

VIl. Ongoing Precision & Recovery Samples (OPR)

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

VIIl. Regional Quality Assurance and Quality Control
Not applicable.
IX. Internal Standards

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

Internal
Sample Standards %R (Limits) Compound Flag AorP
WG37749-101 *C-PCB-1 22.6 (25-150) PCB-1 J (all detects) P
PCB-2 UJ (all non-detects)

Total Monochloro Biphenyls

X. Target Compound Identifications
Raw data were not reviewed for this SDG.
XI. Compound Quantitation and RLs

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

Flag

AorP

All samples in SDG DPWG38047 All TCL compounds flagged "K" by the laboratory
as estimated maximum possible concentration.

Raw data were not reviewed for this SDG.
XIl. System Performance
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.

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

No field blanks were identified in this SDG.
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Lower Duwamish Waterway
Polychlorinated Biphenyls as Congeners - Data Qualification Summary - SDG

DPWG38047
SDG Sample Compound Flag AorP Reason
DPWG38047 L53760-1 All TCL compounds flagged "K" U A Compound
L53760-5 by the laboratory as estimated quantitation and
L53760-12 maximum possible RLs (EMPC)
concentration.
Lower Duwamish Waterway
Polychlorinated Biphenyls as Congeners - Laboratory Blank Data Qualification
Summary - SDG DPWG38047
Modified Final
SDG Sample Compound Concentration AorP
DPWG38047 L53760-1 PCB-7 11.4U pg/L A
PCB-81 4.18U pg/L
DPWG38047 L53760-5 PCB-7 98.7U pg/L A
DPWG38047 L53760-12 PCB-7 145U pg/L A
PCB-188 7.66U pg/l.
8
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LDC #:__26R05E31 VALIDATION COMPLETENESS WORKSHEET Date:_(>/>v/!

SDG #.__ DPWG38047 . Level lll Page:_ [of |
Laboratory._Analytical Perspestives- S:t,\./\ ok LR : Reviewer:
Axyg 2nd Reviewer:_Q_~

METHOD: HRGC/HRMS Polychlorinated Biphenyl Congeners (EPA Method 1668}2’)&
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets. »

oot FYerp =~ q4°C (o<t )

Validation Area Comments
Sampling dates: b l/}"f 1 \ )

=

I Technical holding times

1. GC/MS Instrument performance check

% RSV £ 20
eV = 30/50
§

1. Initial calibration

V. | Routine calibration/4&%*™

J
X
A
V. [ Blanks v\/\)
VI. | Matrix spike/Matrix spike duplicates ?\( M
VII. [ Laboratory control samples A 0FR
VIII. | Regional quality assurance and quality control N
IX. | Internal standards 9/\/
X. Target compound identifications N
XI. | Compound quantitationRL/LOQ/LODs QN
Xil. | System performance | N
XIll. | Overall assessment of data _A
XIV. | Field duplicates L(
XV. | Field blanks )J
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet . FB = Field blank EB = Equipment blank
Validated Samples:
o)
1| L53760-1 1 (WE23144-19 ) |2 31
2 L53760-5 : 12 22 32
3 L53760-12 13 23 33
4 14 24 34
5 15 ' 25 s 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
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LDC #: 26805E31 VALIDATION FINDINGS WORKSHEET
Blanks

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668A)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
NN N/A Were all samples associated with a method blank? 7

N N/A Was a method blank performed for each matrix and whenever a sample extraction was performed?

Page:_ Jof L

Reviewer:

2nd Reviewer._CJ—

\Y/N N/A Was the method blank contaminated? If yes, please see qualification below.
Blank extraction date:_ 9/26/11 Blank analysis date:_ 10/07/11
Conc. units: pa/lL Associated samples:
Compound Blank ID Sample Identification
W(37749-101 5% 1 2 3
PCB 1 2.88 14.4
PCB 2 1.79 8.95
PCB3 5.54 27.7
PCB 7 68.8 344 11.4/U 98.7/U 145/U
PCB 8 273 13.65
PCB 11 27.4 137
PCB 15 3.32 16.6
PCB 17 0.809 4.045
PCBs 18 + 30 2.54 12.7
PCB 19 0.874 4.37
PCBs 20 + 28 4.74 23.7
PCBs 21 + 33 222 11.1
PCB 22 1.54 7.7
PCB 23 0.659 3.295
PCB 31 3.86 19.3
PCB 32 0.917 4.585
PCB 35 0.703 3.515
PCB 37 3.62 18.1
PCBs 40 +41+ 71 2.70 13.5
PCBs 44 + 47 + 65 5.20 26
PCB 52 6.88 34.4
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" Blank ID

Compound Sample Identification
L_WG37749-101 5x 1 3
PCB 56 2.97 14.85
PCB 60 0.831 4.155
PCBs 61+ 70 + 74 +76 7.87 39.35
PCB 64 1.99 9.95
PCB 66 4.54 22.7
PCB 81 2.60 13 4.18/U
PCB 84 2.62 13.1
PCBs 86 + 87 + 97 + 108 + 7.54 37.7
119 + 125
PCBs 90 + 101 + 113 7.73 38.65
PCBs 93 + 95 + 98 + 100 + 7.81 39.05
102
PCB 104 0.756 3.78
PCB 105 3.93 19.65
PCBs 110+ 115 9.63 48.15
PCB 114 1.73 8.65
PCB 118 7.59 37.95
PCBs 129 + 138 + 160 + 163 5.95 29.75
PCB 132 2.32 11.6
PCBs 135 + 151 + 154 2.59 12.95
PCB 141 0.903 4.515
PCBs 147 + 149 4.77 23.85
PCBs 153 + 168 4.70 23.5
PCBs 156 + 157 3.82 19.1
PCB 158 0.777 3.885
PCB 170 2.29 11.45
PCBs 180 + 193 2.93 14.65
PCBs 183 + 185 2.04 10.2
PCB 188 1.79 8.95 7.66/U
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Compound Blank ID Sample ldentification
L \W(G37749.101 5x

PCB 208 1.59 7.95
Total Monochloro Biphenyls 10.2 51
Total Dichloro Biphenyls 102 510
Total Trichloro Biphenyls 22.5 112.5
Total Tetrachloro Biphenyls 35.6 178
Total Pentachloro Biphenyls 49.3 246.5
Total Hexachloro Biphenyls 25.8 129
Total Heptachloro Biphenyls 9.05 45.25
Total Nonachloro Biphenyls 1.59 7.95
| Total PCRs 256 1280

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".

MB e bty Qo ‘e R
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LDC #: ;&9@1 VALIDATION FINDINGS WORKSHEET Page:__:_off_
Internal Standards Reviewer: f

2nd Reviewer:

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668A)
Pl S\ see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
!Z @/A Are all internal standard recoveries were within the 25-150% criteria?

Y N Was the lon Abundance Ratio within criteria?
Y N Was the S/N ratio all internal standard peaks > 107?
# Date Lab ID/Reference Internal Standard % Recovery (Limit: 25-150%) Qualifications
WC 27719 (0] 7 —Peg - | 22 X-[cv JMs/P

(?c% l .’2: TM‘
f\ A A C“ VO %\/{)e“u"‘ﬂU(A
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LDC # 26N C E2] VALIDATION FINDINGS WORKSHEET Page: 1 of1 _
Compound Quantitation and Reported CRQLs Reviewer:
2nd Reviewer:

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668)

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

Y N ﬁ/Ai ~ Were the correct internal standard (1S), quantitation ions and relative response factors (RRF) used to quantitate the compound?
Y N \/é Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary). -
# Date Compound Finding Associated Samples Qualifications

e BurC trgula W = U

\

Comments: _See sample calculation verification worksheet for recalculations

V:WValidation Worksheets\1668\COMQUA_1668.wpd
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Laboratory Data Consultants, Inc.
7750 El Camino Real, Ste. 2L Carlsbad, CA 92009

ALALARLA AR

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439

King County Environmental Laboratory February 27, 2013
322 W. Ewing Street

Seattle WA 98119

ATTN: Mr. Fritz Grothkopp
SUBJECT: LDW Air Deposition, Data Validation
Dear Mr. Grothkopp,

Enclosed are the final validation reports for the fractions listed below. These SDGs were
received on September 6, 2012. Attachment 1 is a summary of the samples that were
reviewed for each analysis.

LDC Project # 28363-1:
SDG # Fraction
DPWG38582, DPWG38711 Dioxins/Dibenzofurans

DPWG39582, DPWG39652 Polychlorinated Biphenyls as Congeners

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

o Lower DuwamishWaterway Buld Atmospheric Deposition Study Sampling
and Analysis Plan, Final August 2011

° EPA Region 10 SOP for the Validation of Polychlorinated Dibensodioxin
(PCDD) and Polychlorinated Dibenzofuran (PCDF) Data, Revision 2.0,
January 1996
Please feel free to contact us if you have any questions.
Sincerely,
Q&%(/p

Stelia S. Cuenco
Operations Manager/Senior Chemist

L:\King County\Duwamish\28363-1COV.wpd


grothkoppf
Typewritten Text
    


0 Pages CD EDD RTC CD Attachment 1

|f oow / - Seattle WA / Lower Duwamish W,
l @) PCB
DATE | DATE |Dioxins | Cong
DC SDG# REC'D | DUE |(1613B) | (1668A)
Matrix: WatertWipe. =~ siwlslw|s|w|s|w|s|w|slw]s|w]|s|w|{s]lw]|slw]|s|w|s]|w]|s]|w]|s]|w|[s]|w]s
A DPWG38582  |ogroeri2]oer2zi2f{ 10| o | - | -
B DPWG38585  ooosr2|oore7ii2f 9 [0 | - | -
c DPwG3s711  losioer2|ogreziz2) - | - 0] o
D DPWG38948  |osoeriz|oorezial - | - 9 | o
E DPWG39582  ogvoert2]oerzzi2f 10 o | - | -
F DPWG39854  osiosri2{oore7i2f{ 11l o | - | -
G DPWG39852  ogrosr2|oore7i2| - | - 10 o
H DPWG39655  looroer12|oarezizf - | - [19] o
| DPWG39744  |osioeri2foore7iaz| - | - 111] o
J DPWG40324  |oooer2|oarzziz| - | - {15 ] o
K DPWG40413  ogios/12foerezi2) 13 [ o | - | -
L DPWG40529  |osoer2looreziz2| - | - |13 ] o
[otal AISC s3] ols7foflololo]olojoloJojofololo]Jolololololojolofjololo|lo|lo]o]o|d

Shaded cells indicate Level IV validation (alt other cells are Level I! validation). These sample counts do not include MS/MSD, and DUPs 28363ST.wpd




LDC Report# 28363A21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway

Collection Date: September 29 through October 19, 2011
LDC Report Date: September 18, 2012

Matrix: | Water

Parameters: Dioxins/Dibenzofurans

Validation ‘LeveI: EPA Level Il

Laboratory: AXYS Analytical Services Ltd.

Sample Delivery Group (SDG): DPWG38582
Sample Identification

L54175-1
L54175-2
L54175-3
L54175-10
L54175-14
L54175-15
L54294-1
L54294-8
L54294-12
L54294-13
L54175-1DUP

VALOGINKING COUNTY\DUWAMISH\28363A21_KC3.DOC



Introduction

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

This review follows the Lower Duwamish Waterway Bulk Atmospheric Deposition Study
Sampling and Analysis Plan (Final August 2011) and EPA Region 10 SOP for the
Validation of Polychlorinated Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran
(PCDF) Data (Revision 2.0, January 31, 1996).

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

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

VALOGIN'KING COUNTYADUWAMISH\28363A21_KC3.DOC 2



The following are definitions of the data qualifiers:

u

NJ

uJ

None

VALOGIN\KING COUNTY\DUWAMISH\28363A21_KC3.DOC

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

Indicates an estimated value.

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

J2 Calibration Range exceeded: Indicates possible low bias.

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

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

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

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

Quality control indicates the data is not usable.

Presumptive evidence of presence of the compound at an estimated quantity.

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

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

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



l. Technical Holding Times
All technical holding time requirements were mét.

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

. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

lll. Initial Calibration

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

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

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
IV. Routine Calibration (Continuing)
Routine calibration was performed at the required frequencies.

All of the routine calibration results were within the QC limits for unlabeled compounds and
labeled compounds.

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

V. Blanks

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

Extraction Associated
Method Blank ID Date Compound Concentration Samples
WG38263-101 1116/11 1,2,3,4,6,7,8-HpCDD 0.644 pg/L All samples in SDG
OCDD 2.49 pg/L DPWG38582
Total HpCDD 0.644 pg/l.
4
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Sample concentrations were compared to concentrations detected in the method blanks.
The sample concentrations were either not detected or were significantly greater (>5X
bilank contaminants) than the concentrations found in the associated method blanks with
the following exceptions:

Reported Modified Final
Sample Compound Concentration Concentration
L54175-3 OCDD 6.80 pg/l. 6.80U pgfl.

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

VI. Matrix Spike/Matrix Spike Duplicates

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

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

VIl. Ongoing Precision & Recovery Samples (OPR)

Ongoing precision and recovery (OPR) 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.

X. Target Compound Identifications

Raw data were not reviewed for this SDG.

XIl. Compound Quantitation and RLs

All compound quantitation and RLs were within validation criteria with the foliowing
exceptions:

VALOGIN'KING COUNTY\ADUWAMISH\28363A21_KC3.DOC



Sample Compound Flag AorP

All samples in SDG DPWG38582 All TCL compounds flagged “K" by the laboratory U A
as estimated maximum possible concentration.

Raw data were not reviewed for this SDG.

XIl. System Performance

Raw data were not reviewed for this SDG.

Xiil. Ovefall Assessment of Data

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

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

Sample Compound Flag AorP

L54175-2 2,3,7,8-TCDF (from DB-5) "R A

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

No field duplicates were identified in this SDG.

XV. Field Blanks

No field blanks were identified in this SDG.

VALOGINKING COUNTY\DUWAMISH\28363A21_KC3.DOC



Lower Duwamish Waterway
Dioxins/Dibenzofurans - Data Qualification Summary - SDG DPWG38582

SDG Sample Compound Flag AorP Reason

DPWG38582 | L54175-1 All TCL compounds flagged "K* U A Compound
L54175-2 by the laboratory as estimated quantitation and RLs
L54175-3 maximum possible concentration. (EMPC)

L54175-10
L54175-14
L54175-15
L54294-1
L54294-8
L54294-12
1.54294-13
L54175-1DUP

DPWG38582 | L54175-2 2,3,7,8-TCDF (from DB-5) R A Qverall assessment
of data

Lower Duwamish Waterway
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
DPWG38582

Modified Final
SDG Sample Compound Concentration AorP
DPWG38582 | L54175-3 OCbD 6.80U pg/L A

VALOGINKING COUNTY\DUWAMISH\28363A21_KC3.DOC



LDC #: 2§363A21 VALIDATION COMPLETENESS WORKSHEET Date: 717 =

SDG #.___ DPWG38582 Level lll Page: _(of ]
Laboratory: AXYS Analytical Services Ltd. Reviewer:
2nd Reviewer___L—""

=
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1618B)

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: ¢/ 27 -ro / 4 4// )
Il. | HRGC/HRMS Instrument performance check ‘A\
M. | initial calibration A =/ 270
IV. | Routine calibratior\llw %‘ @/\/ (Q&&\V\/’ :-%5
V. |Blanks /6\/\/
VI, | Matrix spike/Matrix spike duplicates//CD (k-P M / '-A <=
VIl. | Laboratory control samples ) X D‘PK
VIII. | Regional quality assurance and quality control N
IX. | Internal standards ‘A’
X. | Target compound identifications N
XI. | Compound guantitation/RLAOCHSPs— 4»\N =D e
XIl. | System performance N
XHl. [ Overall assessment of data W
XIV. | Field duplicates \
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:
e
1| L54175-1 11_|L54175-1DUP 21 | WESE243- (0 ) 31
2 1.54175-2 12 22 \ 32
3 1.54175-3 13 23 33
- 4 L54175-10 14 24 34
5 1L.54175-14 ET 25 35
6 L54175-15 16 26 36
7 1.54294-1 17 27 37
8 L54294-8 18 28 38
9 L54294-12 19 29 39
10 ]| L54294-13 20 30 40
Notes:

28363A21W.wpd



VALIDATION FINDINGS WORKSHEET

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

A.23,7,8-TCDD F.1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P.1,2,3,4,7,89-HpCDF U. Total HpCDD
B. 1.2,3,7,8-PeCDD G. OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF
C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF

D. 1,2,3,6,7,8-HxCDD

1.1,2,3,7,8-PeCDF

N. 1,2,3,7,8,9-HxCDF

S. Total PeCDD

X. Total HxCDF

E. 1,2,3,7,8,9-HxCDD

J. 2,3,4,7,8-PeCDF

0.1,2,3,4,6,7,8-HpCDF

T. Total HXCDD

Y. Total HpCDF

Notes:

) '\,"?:

COMPNDL




LDC #: 28363A21 ' VALIDATION FINDINGS WOR/UHEET Page:_1o0f1

Blanks Reviewer, St
v 2nd Reviewer: L—~——-
METHOD: HRGC/HRMS Dioxins (EPA Method 1613B)

Blank extraction date:_11/16/11 Blank analysis date:11/28/11
Conc. units: pg/lL ‘ Associated samples:__ All qual U
Compound II_BIank ID | Sample Identification
. WG38263-101 5X 3
0.844 3.22
G 2.49 12.45 6.80
0.644 3.22

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

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

V:\PeilMB\28363A21_WG38263.wpd



LDC #:Déféﬁg}) : VALIDATION FINDINGS WORKSHEET

Page: _ lof ]
Compound Quantitation and Reported CRQLs

Reviewer; <———
2nd Reviewer__L~—

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

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

YN

N/A Were the correct internal standard (1S), quantitation ions and relative response factors {(RRF) used to quantitate the compound?
Y NIN/A Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).

# Date Sample ID

Finding : Associated Samples Qualifications

i, e Hag — eDe ppy A= U/ A
| J _J { /

VA\VALIDATION WORKSHEETS\DIOXINI6\COMQUA16.DOC



LDC # 283434 >

VALIDATION FINDINGS WORKSHEET
Overall Assessment of Data

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

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

Page: __{of l
Reviewer,  S—
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.

’ i'Y’N N/A

Was the overall quality and usability of the data acceptable?

Date

Sample ID

Finding

Associated Samples

Qualifications

-

d on DB

=3

/A

/

Comments:

V:\Validation Worksheets\Dioxin16\OVR 16.wpd



LDC Report# 28363C31

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: ) Lower Duwamish Waterway

Collection Date: September 29 through October 19, 2011
LDC Report Date: | September 25, 2012

Matrix: Water

Parameters: Polychlorinated Biphenyls as Congeners
Validation Level: EPA Level il

Laboratory: AXYS Analytical Services, Ltd.

Sample Delivery Group (SDG): DPWG38711
Sample Identification

L54175-1
L54175-2
L54175-3
L54175-10
L54175-14
L54175-15
L54294-1
L54294-8
L54294-12
L54294-13
L54175-1DUP

VALOGIN\KING COUNTY\DUWAMISH\28363C31_KC3.DOC



Introduction

This data review covers 11 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 1668A for Polychlorinated
Biphenyls as Congeners.

This review follows the Lower Duwamish Waterway Bulk Atmospheric Deposition Study
Sampling and Analysis Plan (Final August 2011) and EPA Region 10 SOP for the
Validation of Polychlorinated Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran
(PCDF) Data (Revision 2.0, January 31, 1996).

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

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

V)

NJ

uJ

None

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

Indicates an estimated value.

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

J2 Calibration Range exceeded: Indicates possible low bias.

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

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

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

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

Quality control indicates the data is not usable.

Presumptive evidence of presence of the compound at an estimated quantity.

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

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

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

VALOGINKING COUNTY\DUWAMISH\28363C31_KC3.DOC 3



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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all congeners. The chromatographic
resolution between the congeners PCB-23 and PCB-34 and congeners PCB-182 and PCB-
187 was resolved with a valley of less than or equal to 40%.

lL. Initial Calibration

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

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for ali
compounds.

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

IV. Routine Calibration

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 method criteria.

V. Blanks

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

VALOGINKING COUNTY\DUWAMISH\28363C31_KC3.DOC



Extraction
Method Biank ID Date Compound Concentration Associated Samples
WG38263-101 11/16/11 PCB 1 1.73 pg/L All samples in SDG

PCB 4 3.40 pg/L DPWG38711
PCB6 1.13 pg/L
PCB7 2.91 pg/L
PCB 8 4.74 pg/L
PCB 11 43.3 pg/L
PCB 15 5.01 pg/L
PCB 16 1.96 pg/L
PCB 18/30 3.57 pg/L
PCB 20/28 8.85 pg/L
PCB 21/33 4.64 pg/L
PCB 22 3.68 pg/L
PCB 25 0.669 pg/L
PCB 31 6.97 pg/L
PCB 32 1.60 pg/L
PCB 37 4.34 pg/l
PCB 44/47/65 9.30 pg/L
PCB 45/51 2.04 pg/L
PCB 52 9.14 pg/L
PCB 56 4.02 pg/l
PCB 60 1.96 pg/L
PCB 61/70/74/76 13.5pg/L
PCB 66 ’ 6.35 pg/L
PCB 81 2.60 pg/L
PCB 83/99 5.40 pg/L
PCB 85/116/117 1.77 pg/L
PCB 86/87/97/108/119/125 7.62 pg/L
PCB 90/101/113 9.49 pg/L.
PCB 105 6.01 pg/L
PCB 118 11.7 pg/L
PCB 128/166 2.00 pg/l
PCB 129/138/160/163 11.8 pg/L
PCB 132 3.64 pg/L.
PCB 135/151/154 3.45 pg/L
PCB 141 2.37 pg/L
PCB 146 2.00 pg/L
PCB 147/149 10.1 pg/L.
PCB 153/168 11.3 pg/L
PCB 156/157 5.13 pg/L
PCB 167 2.28 pg/L
PCB 169 8.51 pg/L
PCB 180/193 4.91 pg/L
PCB 183/185 1.22 pg/L
PCB 202 1.76 pg/L
PCB 205 2.84 pg/L.
PCB 206 3.71 pall
Total Monochlorobiphenyls 5.13 pg/L
Total Dichlorobiphenyls 57.1 pg/L
Total Trichlorobiphenyls 36.3 pg/L
Total Tetrachlorobiphenyls 48.9 pg/L
Total Pentachlorobiphenyls 49.6 pg/L
Total Hexachlorobiphenyls 62.6 pgl/L
Total Heptachlorobiphenyls 6.13 pg/L
Total Octachlorobiphenyls 4.60 pg/L
Total Nonachlorobiphenyls 3.71 pg/ll
Total PCBs 274 pa/l

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:
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Reported Modified Final
Sample Compound Concentration Concentration
L54175-1 PCB7 4.52 pg/L 4.52U pg/L
PCB 11 130 pg/L 130U pg/L
PCB 81 3.16 pg/L 3.16U pg/L
PCB 169 5.32 pg/L 5.32U pg/L
PCB 205 8.78 pg/L 8.78U pa/L
Total Monochlorobiphenyls 20.6 pg/L. 20.6U pg/L
Total Dichlorobiphenyls 257 pg/l 257U pg/L
L54175-1DUP PCB7 2.92 pg/t 2.92U pg/L.
PCB 11 134 pg/L 134U pg/L
PCB 205 1.40 pg/L 1.40U pg/L
Total Monochlorobiphenyls 22.3 pg/l 22.3U pg/L.
Total Dichlorobiphenyls 278 pall. 278U pglL
L54175-2 PCB7 2.67 pg/L 2.67U pg/l
PCB 11 29.2 pg/L 29.2U pg/l.
PCB 20/28 18.8 pg/L 18.8U pg/L
PCB 21/33 11.6 pg/l 11.6U pg/L
PCB 22 6.84 pg/L 6.84U pg/L
PCB 25 1.47 pg/L 1.47U pg/L
PCB 31 16.5 pg/L 16.5U pg/L.
PCB 32 5.47 pg/L. 5.47U pg/L
PCB 44/47/65 18.0 pg/L 18.0U pg/L
PCB 45/51 4.34 pg/lL 4.34U pg/L
PCB 52 19.6 pg/L 19.6U pg/L
PCB 56 5.39 pg/L 5.39U pg/L
PCB 61/70/74/76 16.1 pg/L 16.1U pg/L
PCB 66 6.15 pg/L 6.15U pg/L
PCB 83/99 8.77 pg/L 6.77U pg/L
PCB 85/116/117 2.78 pg/L. 2.78U pg/L
PCB 86/87/97/108/119/125 9.66 pg/L 9.66U pgiL
PCB 128/166 1.38 pg/L 1.38U pg/L
PCB 129/138/160/163 12.1 pglL 12.1U pg/L
PCB 132 3.54 pg/L 3.54U pg/L
PCB 146 4.08 pg/L 4.08U pg/L
PCB 147/149 8.42 pg/l. 8.42U pg/L
PCB 153/168 10.4 pg/L 10.4U pgiL
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Reported

Modified Final

Sample Compound Concentration Concentration
L54175-3 PCB 1 2.74 pg/l 2.74U pg/l.
PCB 4 4.21 pg/l 4.21U pg/L
PCB 8 7.43 pg/L 7.43U pg/L
PCB 11 23,7 pg/l 23.7U pg/L
PCB 15 3.88 pg/L 3.88U pg/L
PCB 16 2.94 pg/lL 2.94U pg/L.
PCB 18/30 5.37 pg/L 5.37U pg/L
PCB 20/28 8.86 po/L 8.86U pg/l
PCB 21/33 5.06 pg/L 5.06U pg/L
PCB 22 3.24 pg/L 3.24U pg/L
PCB 25 0.620 pg/L 0.620U pg/L.
PCB 31 7.14 pg/L. 7.14U pg/L
PCB 32 1.70 pg/L 1.70U pg/L
PCB 37 2.66 pg/L 2.66U pg/L
PCB 44/47/65 8.96 pa/l. 8.96U pa/l
PCB 45/51 1.88 pg/l. 1.88U pg/L
PCB 52 11.8 pa/L 11.8U pa/L
PCB 56 2.78 pg/l 2.78U pg/L
PCB 61/70/74/76 14.4 pg/L 14.4U pg/L
PCB 83/99 9.34 pg/L. 9.34U pg/L.
PCB 86/87/97/108/119/125 10.4.pg/t. 10.4U pg/L
PCB 90/101/113 15.7 pg/L. 15.7U pg/t.
PCB 105 6.49 pa/l 6.48U pg/L
PCB 118 16.1 pg/L 16.1U pg/L
PCB 128/166 1.87 pg/L 1.87U pglL
PCB 129/138/160/163 14.1 pg/l. 14.1U pg/L
PCB 141 2.50 pg/L 2.50U pg/L
PCB 146 3.65 pglL- 3.65U pg/L
PCB 147/149 7.11 pg/L 7.11U palL
PCB 153/168 21.9 pg/l 21.9U pa/L
PCB 183/185 5.79 pa/L 5.79U pg/L
Total Monochlorobiphenyls 6.07 pg/L 6.07U pgi/L
Total Dichlorobiphenyls 39.8 pglL’ 39.8U pg/L
Total Trichlorobiphenyls 43.7 pg/L 43.7U pg/L.
Total Tetrachlorobiphenyls 53.4 pgiL 53.4U pg/L
Total Pentachlorobiphenyls 86.5 pg/L 86.5U pg/L
Total Hexachlorobiphenyls 53.0 pg/L 53.0U pg/L
Total Heptachlorobiphenyls 16.8 pg/L. 16.8U pg/L
Total Octachlorobiphenyls 4.86 pg/l 4.86U pg/L
R PCB7 9.12 po/L 9.12U pg/L
L54178-10 PCB 11 64.3 pg/l. 64.3U pg/L.
- PCB 1 8.21 pg/L 8.21U pg/L.
1.54175-14 PCB 4 16.6 pg/L 16.6U pg/L
PCB7 3.31 pg/L 3.31U pg/L
PCB 11 112 pg/L 112U pg/L
PCB 20/28 40.0 pg/L 40.0U pg/L
PCB 21/33 18.7 pg/L 18.7U pg/L
PCB 22 13.4 pg/l. 13.4U pg/L
PCB 25 2.55 pg/L 2.55U pg/L
PCB 31 33.3 pg/L 33.3U pg/L
PCB 32 7.51 pal/l 7.51U pa/L
PCB 37 19.7 pg/L 19.7U pg/L
PCB 45/51 7.24 pg/L. 7.24U pg/L
PCB 56 19.6 pg/L. 19.6U pa/L
PCB 60 8.44 pg/L 8.44U pg/L
PCB 81 4.29 pa/L 4.29U pg/L
PCB 167 10.6 pg/L 10.6U pg/l.
PCB 202 7.77 pg/L 7.77U po/L
PCB 206 16.5 pg/L 16.5U pg/L
Total Monochlorobiphenyls 23.3pglL 23.3U pg/L
Total Dichlorobiphenyls 202 pglL 202U pg/L
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Modified Final

Reported
Sample Compound Concentration Concentration

L54175-15 PCB 1 8.18 pg/L 8.18U pg/L
PCB7 3.76 pg/L 3.76U pg/L
PCB 11 150 pg/L 150U pg/L
PCB 15 23.0 pg/L 23.0U pg/L
PCB 25 3.09 pg/L 3.09U pg/L
PCB 37 16.7 pg/L 16.7U pg/L
PCB 44/47/65 43.3 pg/l 43.3U pgiL
PCB 45/51 7.71 pg/lL 7.71U pg/t
PCB 56 7.8 pglL 17.8U pg/L
PCB 60 9.20 pg/L 9.20U pg/L
PCB 66 28.4 pg/l. 28.4U pg/L
PCB 167 9.69 pg/L. 9.69U pg/L
PCB 205 1.63 pg/L 1.63U pg/L
Total Monochlorobiphenyls 23.4pg/L 23.4U pg/L
Total Dichlorobiphenyls 261 pgiL 261U pg/L
Total Nonachlorobiphenyls 6.89 pgil 6.89U pg/L

L54294-1 PCB 1 8.34 pg/L 8.34U pg/L
PCB 7 4.53 pg/L 4.53U pg/L
PCB 11 83.0 pg/lL 83.0U pg/l.
PCB 15 24.1 pg/L 24.1U pg/L
PCB 20/28 42.1 pglL 42.1U pg/L
PCB 37 16.5 pa/l 15.5U pg/L
PCB 44/47/65 40.1 pg/L 40.1U pg/L
PCB 45/51 7.07 pg/L 7.07U pg/L
PCB 56 15.4 pg/L 15.4U pg/L
PCB 60 8.01 pg/L 8.01U pg/L
PCB 61/70/74/76 62.1 pg/L 62.1U pg/L
PCB 66 24.3 pg/L 24.3U pg/L
PCB 156/157 19.2 pg/L 19.2U pgiL
PCB 167 5.84 pg/ 5.84U pg/L
PCB 169 2.02 pglL. 2.02U pg/L
PCB 202 4.82 pgiL 4.82U pg/L
PCB 205 0.914 pg/L. 0.914U pgiL
PCB 206 . 13.4 pg/l. 13.4U pg/L
Total Monochlorobiphenyls 25.4 pg/L 25.4U pg/L
Total Dichlorobiphenyls 223 pgiL 223U pg/L
Total Nonachlorobiphenyls 13.4 pgiL 13.4U pglL

L54294-8 PCB7 5.73 pg/L. 5.73U pg/L
PCB 11 69.4 pg/L 69.4U pa/L
PCB 205 2.36 pg/L 2.36U pg/L
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Reported Modified Final
Sample Compound Concentration Concentration
L54294-12 PCB 1 6.94 pg/L 6.94U pg/L
PCB7 3.81 pg/L 3.81U pg/lL
PCB 11 47.9 pg/L 47.9U pgiL.
PCB 15 17.1 pgiL 17.1U po/l.
PCB 20/28 29.9 pg/L 29.9U pg/L
PCB 21/33 17.0 pg/L. 17.0U pg/L
PCB 22 11.0 pg/L 11.0U pg/L
PCB 25 2.34 pa/L 2.34U pg/L
PCB 31 25.5 pg/L 25.5U pgi/L
PCB 37 5.65 pg/L 5.65U pg/L
PCB 44/47/65 26.6 pg/L 26.6U pg/L
PCB 52 31.1 pgiL 31.1U pgiL
PCB 56 5,32 pg/L. 5.32U pg/L
PCB 60 2.71 pg/lL 2.71U pglL.
PCB 61/70/74/76 26.0 pg/L 26.0U pg/L
PCB &6 10.6 pa/L 10.6U pg/L
PCB 86/87/97/108/119/125 30.4 pg/lL 30.4U po/L.
PCB 90/101/113 38.3 pglL 38.3U pg/l.
ggg }?g 14.3 pglL 14.3U pglL
PCB 129/138/160/163 o Sgﬁ: iy ggft
PCB 132 13.3 pg/lL 13.3U pg/L
PCB 135/151/154 14.4 pgll. 14,40 pgiL
PCB 141 7.88 pg/L 7.88U pg/L
PCB 146 6.68 pa/L 6.68U pa/L
PCB 147/149 29.2 pgiL 29.2U pglL
PCB 153/168 36.2 pg/L 36.2U pg/L
PCB 156/157 - Pg o P9
6.32 pg/L .6.32U pg/L
PCB 206 6.34 pg/L 6.34U pg/L
Total Monochlorobiphenyls 228 iy 2280 b
Total Dichlorobiphenyls - Pg <o Pg
c F 155 pgiL 155U pg/L
Total Trichlorobiphenyls 170 pall 170U palL
Total Tetrachlorobiphenyls 145 P9 Pg
! pg/L 145U pg/L
Total Pentachlorobiphenyls 203 pa/L 203U pall
Total Hexachlorobiphenyls P gg a Py SglL
Total Nonachlorobiphenyls 6.34 pgiL. 6.34U pglL
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Reported Modified Final
Sample Compound Concentration Concentration
154294-13 PCB 1 6.28 pg/l 6.28U pg/L
PCB7 5.73 pg/L 5.73U pg/L
PCB 11 50.4 pg/l 50.4U pg/L
PCB 15 14.3 pg/L 14.3U pglL
PCB 20/28 28.4 pgiL 28.4U pg/L
PCB 21/33 17.4 pg/L 17.4U pg/L
PCB 22 12.1 pg/L 12.1U pg/L
PCB 25 2.40 pgiL 2.40U pg/l.
PCB 31 25.2 pg/L 25.2U pg/l.
PCB 32 7.93 pg/L 7.93U pg/L
PCB 37 7.13 pglL 7.13U pg/lL
PCB 44/47/65 28.1 pg/L 28.1U pgiL
PCB 45/51 6.07 pg/L 6.07U pg/L
PCB 52 33.7 pglL 33.7U pg/lL
PCB 56 6.34 pg/L 6.34U pg/L
PCB 60 3.14 pg/L 3.14U pg/L
PCB 61/70/74/76 31.7 pg/L 31.7U pg/lL
PCB 66 11.9 poik 11.9U pg/L
PCB 83/99 234 pg/lL 23.4U pg/L
PCB 85/116/117 8.68 pg/L. 8.68U pg/L
PCB 86/87/97/108/119/125 36.4 pg/L 36.4U pg/l.
PCB 105 21.8 pg/L 21.8U pg/L
PCB 118 457 pg/lL 45.7U pgiL
PCB 128/166 9.18 pg/L 9.18U pg/L
PCB 129/138/160/163 56.5 pg/L. 56.5U pg/L
PCB 132 16.8 pgiL 16.8U pg/L
PCB 141 11.0 pgiL 11.0U pg/L
PCB 146 9.14 pg/L 9.14U pg/L
PCB 147/149 35.3 pglL 35.3U pg/L
PCB 163/168 45.5 pg/lL 45.5U pg/L
PCB 156/157 8.12 pg/l. 8.12U pg/L
.'285 ggg 3.10 pg/L 3.10U pg/L
PGB 205 2.63 pglL 2.63U pgiL
. 5.51 pg/L 5.51U pgll
Total Monochlorobiphenyls 20.7 pg/L 20.7U pg/L
Total Dichlorobiphenyls 144 pg/L 144U pg/L
Total Trichlorobiphenyls 167 pgiL 167U pglL
Total Tetrachlorobiphenyls 167 pg/L 167U pg/l.
Total Hexachlorobiphenyls 235
! po/L. 235U pgiL
Total Nonachiorobiphenyls 7.35 pg/L 7.35U pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates
The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike

and matrix spike duplicate analyses were not performed for this SDG.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits with the following exceptions:
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DUP ID
(Associated Affected
Samples) Compound RPD (Limits) Compound Flag AorP
L54175-1DUP PCB 85/116/117 55.9 (s50) PCB 85/116/117 J (all detects) A
(L54175-1 PCB 107/124 56.7 (s50) PCB 107/124 '
L 54175-1DUP) PCB 118 51.4 (s50) PCB 118
PCB 126 62.0 (<50) PCB 126
PCB 137 54.1 (<50) PCB 137
PCB 194 66.4 (s50) PCB 194
PCB 197/200 71.7 (50) PCB 197/200
PCB 198/199 75.5 (s50) PCB 198/199
PCB 201 65.0 (s50) PCB 201
PCB 203 73.6 (s50) PCB 203
PCB 205 145 (<50) PCB 205
PCB 206 104 (s50) PCB 206
PCB 208 129 (<50) PCB 208
PCB 209 105 (s50) PCB 209
Total Pentachlorobiphenyls
Total Hexachlorobiphenyls
Total Octachlorcbiphenyls
Total Nonachlorobiphenyls

VIl. Ongoing Precision & Recovery Samples (OPR)

Ongoing precision and recovery (OPR) 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 (%R) were within QC limits.
X. Target Compound Identiﬁcations

Raw data were not reviewed for this SDG.

XI. Compound Quantitation and RLs

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

Sample Compound Flag AorP

All TCL compounds flagged "K" by the latoratory U A

All samples in SDG DPWG38711
as estimated maximum possible concentration.

Raw data were not reviewed for this SDG.
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XIl. System Performance

Raw data were not reviewed for fhis 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.
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Lower Duwamish Waterway
Polychlorinated Biphenyls as Congeners - Data Qualification Summary - SDG

DPWG38711
SDG Sample Compound Flag AorP Reason
DPWG38711 L54175-1 PCB 85/116/117 J (all detects) A Duplicate sample
L54175-1DUP PCB 107/124 analysis (RPD)
PCB 118
PCB 126
PCB 137
PCB 194
PCB 197/200
PCB 198/199
PCB 201
PCB 203
PCB 205
PCB 206
PCB 208
PCB 209
Total Pentachlorobiphenyls
Total Hexachlorobiphenyls
Total Octachlorobiphenyls
Total Nonachlorobiphenyls
DPWG38711 L54175-1 All TCL compounds flagged "K" U A Compound
L54175-2 by the laboratory as estimated quantitation and
L54175-3 maximum possible RLs (EMPC)
L54175-10 concentration.
L54175-14
L54175-15
L54294-1
L54284-8
1L.54294-12
L54294-13
1.54175-1DUP
Lower Duwamish Waterway
Polychlorinated Biphenyls as Congeners - Laboratory Blank Data Qualification
Summary - SDG DPWG38711
Modified Final
SDG Sample Compound Concentration AorP
DPWG38711 154175-1 PCB7 4.52U pg/L A
PCB 11 130U pg/lL
PCB 81 3.16U pg/L
PCB 169 5.32U pg/L
PCB 205 8.78U pg/L
Total Monochlorobiphenyls 20.6U pg/L
Total Dichlorobiphenyls 257U pg/L
DPWG38711 L54175-1DUP PCB7 2.92U pg/lL A
PCB 11 134U pa/l
PCB 205 1.40U pg/L
Total Monochlorobiphenyls 22.3U pg/L
Total Dichlorobiphenyls 278U pg/L
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Modified Final
SDG Sample Compound Concentration AorP

DPWG38711 L54175-2 PCB 7 2.67U pg/L A
PCB 11 29.2U pa/L
PCB 20/28 18.8U pg/L
PCB 21/33 11.6U pg/L
PCB 22 6.84U pg/L
PCB 25 1.47U pg/L
PCB 31 16.5U pg/L
PCB 32 5.47U pg/L
PCB 44/47/65 18.0U pg/L.
PCB 45/51 4.34U pg/l.
PCB 52 19.6U pa/L
PCB 56 5.39U pg/L
PCB 61/70/74/76 16.1U pg/L
PCB 66 6.15U pg/L
PCB 83/99 6.77U pg/L
PCB 85/116/117 2.78U pg/L
PCB 86/87/97/108/119/125 9.66U pg/L
PCB 128/166 1.38U pg/L
PCB 129/138/160/163 12.1U pglL
PCB 132 3.54U pg/l.
PCB 146 4.08U pg/L
PCB 147/149 8.42U pg/L
PCB 153/168 10.4U pgiL

DPWG38711 1.54175-3 PCB 1 2.74U pg/lL A
PCB 4 4.21U pg/L
PCB 8 7.43U pg/L
PCB 11 23.7U pg/L
PCB 15 3.88U pg/L
PCB 16 2.94U pg/L
PCB 18/30 5.37U pg/L
PCB 20728 8.86U pg/L
PCB 21/33 5.06U pg/L
PCB 22 3.24U po/l
PCB 25 0.620U pg/l.
PCB 31 7.14U pgiL
PCB 32 1.70U pg/iL
PCB 37 2.66U pg/L
PCB 44/47/65 8.96U pg/L
PCB 45/51 1.88U pg/L
PCB 52 11.8U pg/L
PCB 56 2.78U pg/L
PCB 61/70/74/76 14.4U pg/l
PCB 83/99 9.34U pg/L
PCB 86/87/97/108/119/125 10.4U pg/L
PCB 90/101/113 15.7U pg/l.
PCB 105 6.49U pg/L
PCB 118 16.1U pg/l.
PCB 128/166 1.87U pg/L
PCB 120/138/160/163 14.1U pg/L
PCB 141 2.50U pg/L
PCB 146 3.65U pg/L
PCB 147/149 7.11U pg/L
PCB 153/168 21.9U pgiL
PCB 183/185 5.79U pg/L
Total Monochlorobiphenyls 6.07U pgiL
Total Dichlorobiphenyls 39.8U pg/L.
Total Trichlorobiphenyls 43.7U pg/L.
Total Tetrachlorobiphenyls 53.4U pgiL
Total Pentachlorobiphenyls 86.5U pg/L
Total Hexachlorobiphenyls 53.0U pg/L
Total Heptachlorobiphenyls 16.8U pg/L
Total Octachlorobiphenyls 4.86U pg/L

DPWG38711 L54175-10 PCB7 9.12U pa/L A
. PCB 11 64.3U pg/L
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Modified Final
SDG Sample Compound Concentration AorP
DPWG38711 L54175-14 PCB 1 8.21U pg/L A
PCB 4 16.6U pg/t
PCB7 3.31U pg/L
PCB 11 112U pa/L
PCB 20/28 40.0U pg/L
PCB 21/33 18.7U pg/L
PCB 22 13.4U pg/L
PCB 25 2.55U pg/L
PCB 31 33.3U pg/L
PCB 32 7.51U pg/L
PCB 37 19.7U pg/L
PCB 45/51 7.24U pg/L
PCB 56 19.6U pg/L
PCB 60 8.44U pg/L.
PCB 81 4.29U pg/l
PCB 167 10.6U pg/L
PCB 202 7.77U pg/L
PCB 206 16.5U pg/L
Total Monochlorobiphenyls 23.3U pg/L
Total Dichlorobiphenyls 202U pg/L
DPWG38711 L54175-15 PCB 1 8.18U pg/L A
PCB7 3.76U pg/L
PCB 11 150U pg/L.
PCB 15 23.0U pg/L
PCB 25 3.09U pg/L.
PCB 37 16.7U pgiL
PCB 44/47/65 43.3U pg/L
PCB 45/51 7.71U palL
PCB 56 17.8U pgiL
PCB 60 9.20U pg/L
PCB €6 28.4U pg/l.
PCB 167 9.69U pg/L
PCB 205 1.63U pg/L
Total Monochlorobiphenyls 23.4U pg/L
Total Dichlorobiphenyls 261U pgiL
Total Nonachlorobiphenyls 6.89U pa/L
4- PCB 1 8.34U pa/l. A
DPWG38711 L54294-1 peBl 4530 poll
PCB 11 83.0U pg/L
PCB 15 24.1U pg/L
PCB 20/28 42.1U pg/L
PCB 37 15.5U pg/L
PCB 44/47/65 40.1U pa/L
PCB 45/51 7.07U pg/L
PCB 56 15.4U pg/L
PCB 60 8.01U pg/L
PCB 61/70/74/76 62.1U pg/L
PCB 66 243U pgl/L
PCB 156/157 19.2U pg/L.
PCB 167 5.84U pg/L
PCB 169 2.024 pg/L
PCB 202 4.82U pg/L
PCB 205 0.914U pgiL.
PCB 206 ) 13.4U pg/L.
Total Monochlorobiphenyls 25.4U pg/L
Total Dichlorobiphenyls 223U pgiL
Total Nonachlorobiphenyls 13.4U pg/L
DPWG38711 L54294-8 PCB7 6.73U pg/L A
PCB 11 69.4U pg/L
PCB 205 2.36U pg/L
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Modified Final

SDG Sample Compound Concentration AorP
DPWG38711 L54204-12 PCB 1 6.94U pg/iL A
PCB7 3.81U pg/L
PCB 11 47.9U pg/L.
PCB 15 17.1U pa/L.
PCB 20/28 29.9U pg/L
PCB 21/33 17.0U pg/L
PCB 22 11.0U pg/L
PCB 25 2.34U pg/L
PCB 31 25.5U pg/L
PCB 37 5.65U pg/L
PCB 44/47/65 26.6U pg/L.
PCB 52 31.1U pg/L
PCB 56 5.32U pg/lL
PCB 60 2.71U pg/L
PCB 61/70/74/76 26.0U pg/L.
PCB 66 10.6U pg/L
PCB 86/87/97/108/119/125 30.4U pg/L
PCB 90/101/113 38.3U pg/L
PCB 105 14.3U pglL
PCB 118 34.1U pg/L.
PCB 129/138/160/163 45.1U pg/L
PCB 132 13.3U pg/L
PCB 135/151/154 14.4U pg/L
PCB 141 7.88U pg/L
PCB 146 6.68U pg/L
PCB 147/149 29.2U pg/L
PCB 153/168 36.2U pg/L
PCB 156/157 6.32U pg/L
PCB 206 6.34U pg/L
Total Monochlorobiphenyls 22.8U pg/L
Total Dichlorobiphenyls 155U pg/L
Total Trichlorobiphenyls 170U pg/L
Total Tetrachlorobiphenyls 145U pg/l.
Total Pentachlorobiphenyls 203U pg/L
Total Hexachiorobiphenyls 172U pg/L
Total Nonachlorobiphenyls 6.34U po/L
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Modified Final

SDG Sample Compound Concentration AorP
DPWG38711 L54294-13 PCB 1 6.28U pg/L A
PCB7 5.73U pg/L
PCB 11 50.4U pg/L
PCB 15 14.3U pg/L
PCB 20/28 28.4U pg/L
PCB 21/33 17.4U pg/L
PCB 22 12.1U pg/l.
PCB 25 2.40U pg/lL
PCB 31 25.2U pg/L
PCB 32 7.93U pg/L
PCB 37 7.13U pg/L
PCB 44/47/65 28.1U pg/L
PCB 45/51 6.07U pg/L
PCB 52 33.7U pg/L
PCB 56 6.34U pg/L
PCB 60 3.14U pg/L.
PCB 61/70/74/76 31.7U pg/L
PCB 66 11.9U pg/L
PCB 83/99 23.4U pg/L
PCB 85/116/117 8.68U pg/L
PCB 86/87/97/108/119/125 36.4U pg/L
PCB 105 21.8U pg/lL
PCB 118 45.7U pg/L
PCB 128/166 9.18U pg/L
PCB 129/138/160/163 56.5U pgiL
PCB 132 16.8U pg/L
PCB 141 11.0U pg/L
PCB 146 9.14U pg/L
PCB 147/149 35.3U pg/lL
PCB 153/168 45.5U pg/L
PCB 156/157 8.12U pg/L.
PCB 167 3.10U pg/L
PCB 202 2.63U pg/L
PCB 206 551U pg/L
Total Monochlorobiphenyls 20.7U pg/L
Total Dichlorobiphenyls 144U pg/L
Total Trichlorobiphenyls 167U pg/l.
Total Tetrachlorobiphenyls 167U pg/L
Total Hexachlorobiphenyls 235U pg/L
Total Nonachlorobiphenyls 7.35U pgfL
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LDC #:__28363C31 VALIDATION COMPLETENESS WORKSHEET Date: 2=
SDG #__ DPWG38711 Level Ill Page:_[of [

Laboratory:_Amehvtical-Perspestives- M\( } Rev!ewer:
2nd Reviewer:

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.

Validation Area Comments
l. | Technical holding times W Sampling dates: 4/42? — /7 0/ 4 ?/ //
H. | GC/MS Instrument performance check ‘6"
{11._| Initiat calibration -A’" 362%223 23)p
IV. | Routine calibrationll& 16\_ Reo/507)
T : ? 7
V. |Blanks m
VI, | Matrix spike/Matrix spike dupticates /DW> | \J /\ﬁ\/
VII. | Laboratory control samples / \ QAY PR
VIII._| Regional quality assurance and quality control N
IX. | Internal standards tﬁ_\
X. | Target compound identifications N
XI. | Compound gquantitationRL/IOCH=EBs— 4N
XIl. | System performance N
Xlll. | Overall assessment of data %\
XV. | Field duplicates
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:
1 L54175-1 11 {L54175-1DUP 21 V\HE.BX%B =lo / 3
2 L54175-2 12 22 ‘ 32
"3 L54175-3 13 23 33
4 1.54175-10 14 24 34
5 L54175-14 15 ‘ 25 35
6 L54175-15 16 26 36
7 1.64294-1 17 27 37
8 1.54294-8 18 28 38
9 1.54294-12 19 29 39
10 | 1.54294-13 20 30 40
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LDC #: 28363C31 VALIDATION FINDINGS WORKSHEET Page:_1of1

Blanks Reviewer,_Q—
2nd Reviewer___{_—

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668A)

Blank extraction date:_ 11/16/11 Blank analysis date:_12/2/11

Conc. units: pa/L Associated samples: All @sgs—Qual U

Compound “ Blank ID Sample Identification

= WG38263-101 5X 1 11 2 3 4 5 6 7 8 9 10
PCB 1 1.73 8.65 ' 2.74 8.21 8.18 8.34 6.94 6.28
PCB4 3.40 17 4.21 16.6
PCB6 1.13 5.65
PCB7 2.91 14.55 4,52 2.92 2.67 9.12 3.31 3.76 4.53 5.73 3.81 5.73
PCB 8 4.74 23.7 7.43
PCB 11 43.3 216.5 130 134 20.2 23.7 64.3 112 150 83.0 69.4 47.9 50.4
PCB 15 5.01 25.05 3.88 23.0 24.1 17.1 14.3
PCB 16 1.96 9.8 2.94
PCB 18/30 3.57 17.85 5.37
PCB 20/28 8.85 44.25 18.8 8.86 40.0 42.1 29.9 28.4
PCB 21/33 4.64 23.2 11.6 5.06 18.7 17.0 17.4
PCB 22 3.68 18.4 6.84 3.24 13.4 11.0 12.1
PCB 25 0.669 3.345 1.47 0.620 255 3.09 2.34 2.40
PCB 31 6.97 34.85 16.5 7.14 33.3 25.5 25.2
PCB 32 1.60 8 5.47 1.70 7.51 7.93
PCB 37 4.34 21.7 2.66 19.7 16.7 15.5 5.65 7.13
PCB 44/47/65 9.30 46.5 18.0 8.96 433 40.1 26.6 28.1
PCB 45/51 2.04 10.2 4.34 1.88 7.24 7.71 7.07 6.07
PCB 52 9.14 45.7 19.6 11.8 31.1 33.7
PCB 56 4.02 20.1 5.39 2.78 19.6 17.8 15.4 5.32 6.34
PCB 60 1.96 9.8 8.44 9.20 8.01 2.71 3.14
PCB 61/70/74/76 13.5 7.5 16.1 14.4 621 | 26.0 31.7
PCB 66 6.35 31.75 6.15 28.4 243 10.6 11.9
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Comeound “

Blank ID

Sample Identification

I i WG38263-101 5X 1 11 2 3 4 5 6 7 8 ' 9 10
PCB 81 2.60 13 3.16 4.29
PCB 83/99 5.40 27 6.77 9.34 23.4
PCB 85/116/117 1.77 8.85 2.78 8.68
PCB 86/87/97/108/119/125 7.62 38.1 9.66 10.4 30.4 36.4
PCB 90/101/113 9.49 47.45 15.7 38.3
PCB 105 6.01 30.05 6.49 143 21.8
PCB 118 11.7 58.5 16.1 34.1 45.7
PCB 128/166 2.00 10 1.38 1.87 9.18
PCB 129/138/160/163 11.8 59 12.1 14.1 45.1 56.5
PCB 132 3.64 18.2 3.54 13.3 16.8
PCB 135/151/154 3.45 17.25 14.4
PCB 141 2.37 11.85 2.50 7.88 11.0
PCB 146 2.00 10 4.08 3.65 6.68 9.14
PCB 147/149 10.1 50.5 8.42 7.11 29.2 35.3
PCB 153/168 11.3 56.5 10.4 21.9 36.2 45.5
PCE 156/157 5.13 25.65 19.2 6.32 8.12
PCB 167 2.28 11.4 10.6 9.69 5.84 3.10
PCB 169 8.51 42.55 5.32 2.02
PCB 180/193 4.91 24.55
PCB 183/185 1.22 6.1 5.79
PCB 202 1.76 8.8 7.77 4.82 2.63
PCB 205 2.84 14.2 8.78 1.40 1.63 0.914 2.36
PCB 206 3.71 18.55 16.5 13.4 6.34 5.51
Total Monochlorobiphenyls 5.13 25.65 20.6 22.3 6.07 23.3 23.4 25.4 22.8 20.7
Total Dichlorobiphenyls 5§7.1 285.5 257 278 39.8 202 261 223 155 144
Total Trichlorobiphenyls 36.3 181.5 43.7 170 167
Total Tetrachlorobiphenyls 48.9 244.5 53.4 145 167
Total Pentachiorobiphenyls 49.6 248 86.5 203
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l Compound Il Blank 1D Sample Identification
' WG38263-101 5X 1 11 2 3 4 5 6 7 8 9 10
Total Hexachlorobiphenyls 62.6 313 53.0 172 235
Total Heptachlorobiphenyls 6.13 30.65 16.8 ‘
Total Octachlorobiphenyls 4.60 23 4.86
Total Nonachlorobiphenyls 3.71 18.55 6.89 13.4 6.34 7.35
Total PCBs 274 1370 384 4936

v LS—

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

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentr/ation were qualified as not detected, "U".
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LDC #:.:»ZB&Z = / VALIDATION FINDINGS WORKSHEET Page:__[of _L
Matrix Spike/Matrix Spike Duplicates Reviewer,_ Q—
2nd Reviewer_ S\~

METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668B)

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

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

YEN)N/A Was a MS/MSD analyzed every 20 samples of each matrix?

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

N
MS MSD
# Date MS/MSD ID Compound %R {L.imits) %R (Limits) RPD (Limits) Associated Samples Qualifications
1 OB EEAULAIT ¢ ) ( |lssq9 =) 1, 1) ~IAt=nA K
(6T fizd ¢ ) ( ) | 2.7 < ) V7
U5 ( ) ( ) L 814 ¢ )
s ( ) ( ) 1620 ¢ )
=Y ( ) ( =K )
194 ( ) ( ) 46 4« )
14T /ec® < ) ( | 71T« )
198 /1749 { ) ( VI T6. 6 )
>p . K ) ( ) | g=.0 ¢ )
203 ( ) ( T3 & ¢ )
=20&” ( ) ( ) [ €S ¢ )
206 ( ) ( Y[ teag ¢ )
20% ( ) ( [ 129« )
204 ( ) ( Y (0S < ) |
! ( ) ( ) ( )
( ) ( ) ( ) . .
( ) ( ) ( ) | X2l Tt fevwtlt - Hexg =, Octo~,
( ) ( ) ( |V Ne=e Nowa bl Db iphensAs
( ) ( ) ( ) v 7
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
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LDC #2843 e> } VALIDATION FINDINGS WORKSHEET Page: _&ofLL
~ Compound Quantitation and RLs :

Reviewer:
2nd Reviewer, -~
METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668B)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Y N /N/A Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound?
Y NAN/ Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weigh factors (if necessary).
# Date A Sample ID - : Findin Associated Samples Qualifications

A ;_LMZFQ Lo ~ lc{l-(aj; 4 ULSAK
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LDC Report# 28363E21

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: Lower Duwamish Waterway

Collection Date: November 16, 2011 through March 6, 2012
LDC Report Date: September 18, 2012

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: EPA Level llI

Laboratory: AXYS Analytical Services Ltd.

Sample Delivery Group (SDG): DPWG39582

Sample Identification

L54542-1
L54542-12
L54719-4
L54719-8
L54719-15
L54845-1
L54845-5
L54980-7
L54980-14
L55159-11
L54980-14DUP
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Introduction

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

This review follows the Lower Duwamish Waterway Bulk Atmospheric Deposition Study
Sampling and Analysis Plan (Final August 2011) and EPA Region 10 SOP for the
Validation of Polychlorinated Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran
(PCDF) Data (Revision 2.0, January 31, 1996).

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

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

U

NJ
uJ

None

VALOGIN'KING COUNTYADUWAMISH\28363E21_KC3.D0C

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

Indicates an estimated value.

J1i Blank Contamination: Indicates possible high bias and/or false positives.

J2 Calibration Range exceeded: Indicates possible low bias.

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

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

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

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

Quality control indicates the data is not usable.

Presumptive evidence of presence of the compound at an estimated quantity.

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

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

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



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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

lll. Initial Calibration

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

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

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
IV. Routine Calibration (Continuing)
Routine calibration was performed at the required frequencies.

All of the routine calibration results were within the QC limits for unlabeled compounds and
labeled compounds.

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

V. Blanks

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

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

VI. Matrix Spike/Matrix Spike Duplicates

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

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

4

VALOGINKING COUNTY\DUWAMISH\28363E21_KC3.DOC



VIl. Ongoing Precision & Recovery Samples (OPR)

Ongoing precision and recovery (OPR) 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.

X. Target Compound Identifications

Raw data were not reviewed for this SDG.

XI. Compound Quantitation and RLs

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

Sample Compound Flag AorP

All samples in SDG DPWG39582 Alj TCL compounds flagged "K" by the laboratory U A
as estimated maximum possible concentration.

Raw data were not reviewed for this SDG.

Xil. System Performance

Raw data were not reviewed for this SDG.

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
L54542-12 2,3,7,8-TCDF {from DB-5) R A
L54719-4
L54719-8
L55159-11
1.54980-14DUP
5
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Data flags are summarized at the end of this report if data has been qualified.
XIV. Field Duplicates

No field duplicates were identified in this SDG.

XV. Field Blanks

No field blanks were identified in this SDG.
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Lower Duwamish Waterway
Dioxins/Dibenzofurans - Data Qualification Summary - SDG DPWG39582

SDG Sample Compound Flag AorP Reason

DPWG39582 | L54542-1 All TCL compounds flagged "K" U A Compound
L54542-12 by the laboratory as estimated quantitation and RLs
L54719-4 maximum possible concentration. (EMPC)

.54719-8
L54719-16
L54845-1
L.54845-5
L54980-7
L54980-14
L56159-11
L54980-14DUP

DPWG39582 | L54542-12 2,3,7,8-TCDF (from DB-5) R A Overall assessment
1L54719-4 of data
L54719-8
L55159-11

1.54980-14DUP

Lower Duwamish Waterway
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
DPWG39582

No Sample Data Qualified in this SDG
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LDC #:

2§£363E21 VALIDATION COMPLETENESS WORKSHEET

SDG #

DPWG39582

Laboratory: AXYS Analytical Services Ltd.

Level lll

>
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1618B)

Date:g/I A=

Page: _l&ftj—:
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 A .
l.__]| Technical holding times % Sampling dates: | W é/‘H — 3/ é/} 2
Il. | HRGC/HRMS Instrument performance check ‘A" .
1. | Initial calibration 4 |22/ —357 2
IV. | Routine calibration/ICV ~<A— /xé A ek =
V. | Blanks .. b= — Y
VI. | Matrix spike/Matrix spike duplicates /foUP N //5' =S \
VII. | Laboratory control samples ’ \ %‘ O‘P R
VIll. | Regional quality assurance and quality control N
IX. | Internal standards A-
X. Target compound identifications N
Xl. | Compound quantitation/RLASQLODs—— 4N
Xll. | System performance N
Xlll. | Overall assessment of data 4’[ A /
XIV. | Field duplicates A
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

Validgted,Samples:
{M/? =

9 L54542-1 11 |L54980-14DUP 21 Ns'[‘-sfSTS -2 ’ 31
2 | L54542-12 12 22 l 32
3 |Ls47194 13 23 33
4 |L54719-8 14 24 34
5 | L54719-15 15 25 35
6 |L54845-1 16 26 36
7 | L54845-5 17 27 37
8 | L54980-7 18 28 38
9 | L54980-14 19 29 39
10 | L55159-11 20 30 40
Notes:
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VALIDATION FINDINGS WORKSHEET

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

A.23,7,8-TCDD F.1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P.1,2,3,4,7,8,9-HpCDF U. Total HpCDD
B. 1,2,3,7,8-PeCDD G. OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF
C.1.2,3,4,7,8-HxCDD H.2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF

D.1,2,3,6,7,8-HxCDD

1.1,2,3,7,8-PeCDF

N. 1,2,3,7,8,9-HxCDF

S. Total PeCDD

X. Total HxCDF

E. 1,2,3,7,8,9-HxCDD

J. 2,3,4,7,8-PeCDF

0. 1,2,3,4,6,7,8-HpCDF

T. Total HxCDD

Y. Total HpCDF

Notes:

COMPNDL




LDC #2823

VALIDATION FINDINGS WORKSHEET

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

Compound Quantitation and Reported CRQLs

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

Page:
Reviewer:
2nd Reviewer:

ot
L~

Y M N/ Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound?
YN Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).
# Date Sample ID

Finding

Associated Samples

Qualifications

2\

kHag — 2Hbe pellA=
—J J

U/
/
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LDC # 2322/

VALIDATION FINDINGS WORKSHEET
Overall Assessment of Data

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

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

Page: of _L_
—Lop/

Reviewer:

2nd Reviewer: é 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?
# Date Samplé ID ) Finding Associated Samples Qualifications
2241, 10 t on PB-= 12///@-
Comments:

V:\Validation Worksheets\Dioxin16\OVR 16.wpd



LDC Report# 28363G31

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

Lower Duwamish Watérway

November 16, 2011 through March 6, 2012
September 25, 2012

Water

Polychlorinated Biphenyls as Congeners
EPA Level lll

AXYS Analytical Services, Ltd.

Sample Delivery Group (SDG): DPWG39652

Sample Identification

L54542-1
1.54542-12
L54719-4
L54719-8
L54719-15
1L54845-1
L54845-5
L54980-7
L54980-14
L55159-11
L54980-14DUP
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Introduction

This data review covers 11 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 1668A for Polychlorinated
Biphenyls as Congeners.

This review follows the Lower Duwamish Waterway Bulk Atmospheric Deposition Study
Sampling and Analysis Plan (Final August 2011) and EPA Region 10 SOP for the
Validation of Polychlorinated Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran
(PCDF) Data (Revision 2.0, January 31, 1996).

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

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

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

J Indicates an estimated value.

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

J2 Calibration Range exceeded: Indicates possible low bias.

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

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

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

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

R Quality control indicates the data is not usable.

NJ  Presumptive evidence of presence of the compound at an estimated quantity.

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

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

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

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all congeners. The chromatographic
resolution between the congeners PCB-23 and PCB-34 and congeners PCB-182 and PCB-
187 was resolved with a valley of less than or equal to 40%.

lll. Initial Calibration

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

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

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

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 method criteria.

V. Blanks

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

Extraction
Method Blank ID Date Compound Concentration Associated Samples
WG39373-101 3/9/12 PCB-1 4.19 pg/L All samples in SDG
PCB-2 3.56 pg/L DPWG39652
PCB-3 9.88 pg/L
PCB-7 3.37 po/l
PCB-8 2.48 pg/L.
PCB-11 15.2 pg/L.
PCB-12/13 3.01 pg/L
PCB-15 5.23 pg/lL
PCB-18 2.55 pg/lt
4
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Extraction
Method Blank iD Date Compound Concentration Associated Samples
WG39373-101 3/9M12 PCB-20/28 5.74 pg/L All samples in SDG
(continued) PCB-21 2.56 pg/l DPWG39652
PCB-31 . 4.73 pgll
PCB-44/47/65 8.01 pg/L
PCB-52 6.47 pg/L
PCB-61/70/74/76 7.07 pgiL
PCB-64 1.57 pg/l.
PCB-66 233 pg/L
PCB-83/99 2.39 pg/L
PCB-90/101/113 4.70 pg/L
PCB-93/95/98/100/102 3.94 pg/L
PCB-105 1.62 pg/l.
PCB-110/115 3.83 pg/lL
PCB-135/151/154 2.22 pg/l.
Total Monochlorobiphenyls 17.6 pg/t.
Total Dichlorobiphenyis 29.3 pg/L
Total Trichlorobiphenyls 15.6 pg/L
Total Tetrachlorobiphenyls 25.5 pg/L
Total Pentachlorobiphenyls 16.5 pg/lL
Total Hexachlorobiphenyls 2.22 pg/l
Total PCBs 107 pg/L

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
1.54542-1 PCB-1 9.95 pg/L 9.95U pg/L
PCB-2 6.61 pg/L 6.61U pg/L
PCB-3 19.5 pg/L. 19.5U pg/L
PCB-7 6.65 pg/L 6.65U pa/L
PCB-8 (5X) 31.2 pgiL 31.2U pgiL
PCB-11 (5X) 51.2 pg/ll 51.2U pg/L
PCB-18 (5X) 27.3 pglt 27.3U pgll
PCB-44/47/65 35.1 pg/t 35.1U pglt.
Total Monochlorobiphenyls 36.1 pg/t. 36.1U pg/L
Total Dichlorobiphenyls 113 pg/L 113U pg/L
L54542-12 PCB-1 10.3 pgiL 10.3U po/L
PCB-2 8.04 pg/L 8.04U pg/L.
PCB-3 19.1 polL 19.1U po/Ll.
PCB-7 4.31 pglL 4.31U pg/L
PCB-8 (5X) 29.2 pg/L. 29.2U poll
PCB-11 (6X) 83.9 pg/L 83.9U pg/L
PCB-18 (5X) 28.6 pg/L 28.6U pg/L
Total Monochlorobiphenyls 37.4 po/lL 37.4U pg/L
Total Dichlorobiphenyls 137 pg/L 137U pg/L
L54719-4 PCB-1 14.9 pg/L 14.9U pg/L
PCB-2 11.2 pgiL 11.2U pgiL
PCB-3 22.4 pg/L 22.4U pgiL
PCB-7 6.59 pg/L 6.59U pg/L
Total Monochlorobiphenyls 48.5 pg/L 48.5U pgll.
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Reported Modified Final
Sample Compound Concentration Concentration
L54719-8 PCB-1 119 pght 11.9U po/L
PCB-2 8.79 pg/L 8.79U pgiL
PCB-3 22.8 pg/L 22.8U pg/L
PCB-7 5.61 pg/L 5.61U pg/L
PCB-12/13 6.44 pg/L 6.44U pgiL
Total Monochlorobiphenyts 43.5 pg/lL 43.5U pg/l.
L54719-15 PCB-1 (6X) 7.63 pgiL 7.63U pg/L
PCB-2 (5X) 5.12 pg/L 5.12U pg/t
PCB-3 13.2 pa/L 13.2U pg/L
PCB-7 2.14 pg/L 2.14U pg/t.
PCB-12/13 3.88 pg/L 3.88U pg/l
PCB-18 25.5 pg/L 255U pglt. -
PCB-83/99 (5X) 51.4 pg/L 51.4U pg/L
PCB-80/101/113 (6X) 76.3 pg/L 76.3U pg/L
PCB-93/95/98/100/102 (5X) 72.0 pg/L 72.0U pg/L
PCB-105 (5X) 18.0 pg/l- 18.0U po/L
PCB-110/115 (5X) 75.5 pg/L. 75.5U pg/L.
Total Monochlorobiphenyls 26.0 pa/L 26.0U pa/l.
Total Dichlorobiphenyls 123 pg/L 123U pg/t
L54845-1 PCB-1 (5X) 8.16 pg/L 8.16U pg/L
PCB-2 (5X) 5.18 pg/L 5.18U pa/l.
PCB-3 16.7 pg/L 16.7U pg/L
PCB-7 3.20 pg/L 3.20U pg/L
PCB-8 (5X) 26.1 pg/l. 26.1U pg/L
pPCB-11 31.1 pg/L 31.1U pg/t
PCB-18 (5X) 17.6 pg/L 17.6U pg/L
PCB-20/28 17.5 pg/L 17.5U pg/lt
PCB-21 11.6 pa/l. 11.6U pg/L
PCB-31 16.5 po/l 16.5U pg/l.
PCB-44/47/65 18.7 pg/L 18.7U pg/iL
PCB-52 27.0 pgiL 27.0U pg/l.
PCB-61/70/74/76 32.6 pg/L 32.6U pglL
PCB-64 6.44 pg/L. 6.44U pg/t.
PCB-66 11.2 pg/lL 11.2U pg/L.
Total Monochlorobiphenyls 30.0 pg/L 30.0U pa/L
Total Dichlorabiphenyls 68.5 pg/L 68.5U pg/L
Total Tetrachlorobiphenyls 127 pg/L 127U pg/L
L54845-5 PCB-1 11.1 pgiL 11.1U pg/L
PCB-2 5.95 pg/L 5.95U pg/L
PCB-3 18.2 pg/L 18.2U pg/L
PCB-7 6.04 pg/L 6.04U pg/L
PCB-8 (5X) 36.2 pg/L 36.2U pg/L
PCB-11 60.8 pg/L 60.8U pg/L
PCB-15 23.6 pg/L 23.6U pg/L
PCB-18 (5X) 32.1 pg/L 32.1U pgfL
Total Monochlorobiphenyls 35.3 pg/L 35.3U pglL
1L.54980-7 PCB-1 12.0 pg/L 12.0U pg/L.
PCB-2 6.46 pg/L 6.46U pglL
PCB-3 17.6 pg/L 17.6U pg/L
PCB-7 6.36 pg/L 6.36U pg/l
PCB-11 73.5 pg/L 73.5U pglL
PCB-12/13 10.4 pg/L 10.4U pg/l
Total Monochlorobiphenyls 36.1 pg/L 36.1U pg/t
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Reported Modified Final
Sample Compound Concentration Concentration
L54980-14 PCB 1 5.99 pg/l- 5.99U pg/L.
PCB2 463 pg/L 4.63U pg/t.
PCB3 15.1 pg/L 15.1U pg/L
PCB7 12.4 pg/L 12.4U pg/l
PCB8 11.4 pg/l 11.4U pg/lL
PCB 11 26.8 pg/l. 26.8U pg/L
PCB 15 10.0 pg/L 10.0U pg/L
PCB 18 10.6 pg/l. 10.6U pg/L
PCB 20/28 11.4 pg/L 11.4U pg/L
PCB 21 7.27 pa/L 7.27U pgit
PCB 31 9.37 pg/L 9.37U pg/l
PCB 44/47/65 8.96 pg/L 8.96U pg/L
PCB 52 11.5 pg/L 11.5U pgiL
PCB 61/70/74/76 9.48 pg/L. 9.48U pg/L
PCB 64 2.95 pg/L 2.95U pglt.
PCB 66 3.16 pg/L 3.16U pg/L
PCB 83/99 4.84 pg/L 4.84U pg/L
PCB 80/101/113 9.29 pg/lL 9.29U pg/l.
PCB 93/95/98/100/102 12.9 pgit. 12.9U pg/l.
PCB 105 2.09 pg/L. 2.09U pg/l.
PCB 110/115 8.73 poiL 8.73U pgiL
Total Monochlorobiphenyls 25.7 pg/L 25.7U pg/L
Total Dichlorobiphenyls 70.9 pg/L 70.9U pg/L
Total Trichlorobiphenyls 58.7 po/L 58.7U pg/L
Total Tetrachlorobiphenyls 41.6 pg/L 41.6U pg/L
Total Pentachlorobiphenyls 48.2 pg/L 48.2U pgfL
Total Hexachlorobiphenyls 9.01 pg/L 9.01U pgiL
L54980-14DUP PCB 1 5.20 po/L 5.20U pg/L
PCB 2 4.76 pg/L 476U pg/l
PCB 3 13.9 po/L 13.9U pg/L
PCB 8 11.4 pg/L 11.4U pg/L
PCB 11 25.3 pg/L 25.3U pg/L
PCB 15 9.94 pg/L 9.94U pg/L
PCB 18 6.46 pg/l 6.46U pg/L
PCB 20/28 9.84 pg/L 9.84U pg/l.
PCB 21 6.37 pg/lL 6.37U po/L
PCB 31 8.65 pg/L 8.65U pg/L.
PCB 44/47/65 10.4 pg/L 10.4U pa/l
PCB 52 14.1 pg/L 14.1U pg/L
PCB 61/70/74/76 8.99 pg/L. 8.99U pglL
PCB 64 2.49 pg/L. 2.49U po/L
PCB 66 2.82 pglL 2.82U pglL
PCB 90/101/113 7.30 pg/L 7.30U pgiL
PCB 93/95/98/100/102 9.47 pa/l- 9.47U pg/l
PCB 105 2.03 pglt 2.03U pg/L
PCB 110/115 9.52 pglL 9.52U pg/L
Total Monochlorobiphenyls 23.9 pg/L 23.9U pg/L
Total Dichlorobiphenyls 54.8 pg/L 54.8U pg/L
Total Trichlorobiphenyls 50.4 pg/l. 50.4U pg/L
Total Tetrachlorobiphenyls 52.1 pg/L 52.1U pg/l
Total Pentachlorobiphenyls 43.9 pg/L 43.9U pg/L
Total Hexachlorobiphenyls 13.1 pg/L 13.1U pg/l.
L55159-11 PCB-1 7.72 pg/L 7.72U pglL
PCB-2 6.56 pg/L 6.56U pg/L
PCB-3 15.8 pg/L 15.8U pg/L
PCB-7 6.43 pg/L. 6.43U pg/l.
PCB-8 (5X) 27.6 pg/L 27.6U pg/lL
PCB-11 58.4 pg/lL 58.4U pg/L
PCB-15 18.1 pg/L 18.1U po/l
PCB-18 (5X) 22.9 pa/L 22.9U pglL
PCB-44/47/65 32.5 pg/lL 32.5U pg/L
Total Monochlorobiphenyls 30.1 pa/l 30.1U pg/L
Total Dichlorobiphenyls 128 po/l. 128U pg/L
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Method blank results flagged "K" by the laboratory as estimated maximum possible
concentration (EMPC) were considered not detected.

VI. Matrix Spike/Matrix Spike Duplicates

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

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

DUPID
(Associated Affected
Samples) Compound RPD (Limits) Compound . Flag AorP
1L54980-14DUP | PCB-49/69 52.4 (s50) PCB-49/69 J (all detects) A
(L54980-14 Total Tetrachlorobiphenyls J (all detects)
L54980-14DUP)

VIl. Ongoing Precision & Recovery Samples (OPR)

Ongoing precision and recovery (OPR) 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 (%R) were within QC limits.
X. Target Compound ldentifications

Raw data were not reviewed for this SDG.

XI. Compound Quantitation and RLs

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

Sample Compound Flag AorP

All samples in SDGDPWG39652 All TCL compounds flagged "K" by the laboratory u A
as estimated maximum possible concentration.

Raw data were not reviewed for this SDG.
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XIl. System Performance

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.
XIV. Field Duplicates

No field duplicates were identified in this SDG.

XV. Field Blanks

No field blanks were identified in this SDG.
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Lower Duwamish Waterway
Polychlorinated Biphenyls as Congeners - Data Qualification Summary - SDG

DPWG39652
SDG Sample Compound Flag AorP Reason

DPWG39652 L54980-14 PCB-49/69 J (all detects) A Duplicate sample
1.54980-14DUP Total Tetrachlorobiphenyls J (all detects) analysis (RPD)

DPWG39652 L54542-1 All TCL compounds flagged "K" U A Compound
L54542-12 by the laboratory as estimated quantitation and
1L54719-4 maximum possible RLs (EMPC)
L54719-8 concentration.
L54719-15
L54845-1
L54845-5
L54980-7
L54980-14
L55158-11

L54980-14DUP

Lower Duwamish Waterway |
Polychlorinated Biphenyls as Congeners - Laboratory Blank Data Qualification
Summary - SDG DPWG39652

Modified Final
SDG Sample Compound Concentration AorP
DPWG39652 | L54542-1 PCB-1 9.95U pgiL A
PCB-2 6.61U pg/L
PCB-3 19.5U pg/L
PCB-7 6.65U pg/L
PCB-8 (5X) 31.2U pg/t.
PCB-11 (5X) 51.2U pg/L
PCB-18 (5X) 27.3U pg/l.
PCB-44/47/65 35.1U pg/lL
Total Monochlorobiphenyls 36.1U pg/L
Total Dichlorobiphenyls 113U pg/L.
DPWG39652 | L54542-12 PCB-1 10.3U pg/L. A
PCB-2 8.04U pg/L
PCB-3 19.1U pgit.
PCB-7 4.31U pg/l
PCB-8 (5X) 29.2U pg/L
PCB-11 (5X) 83.9U po/l
PCB-18 (5X) 28.6U pg/L
Total Monochlorobiphenyls 37.4U pg/L
Total Dichlorobiphenyls 137U pg/l
DPWG39652 | L54719-4 PCB-1 14.9U pg/L A
pPCB-2 11.2U pg/L
PCB-3 22.4U pgl/l.
PCB-7 6.59U pg/l.
Total Monochlorabiphenyls 48.5U po/l
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Modified Final

SDG Sample Compound Concentration AorP
DPWG39652 | L54719-8 PCB-1 11.9U pg/l. A
PCB-2 8.79U pg/l
PCB-3 22.8U pg/lL
PCB-7 5.61U pg/l
PCB-12/13 6.44U pg/L.
Total Monochlorobiphenyls 43.5U po/l.
DPWG39652 | L54719-15 PCB-1 (5X) 7.63U pg/L A
PCB-2 (5X) 5.12U po/l
PCB-3 13.2U pg/L
PCB-7 2.14U pg/lL
PCB-12/13 3.88U pglL
PCB-18 25.5U po/l.
PCB-83/99 (5X) 51.4U pg/L
PCB-90/101/113 (6X) 76.3U pg/l.
PCB-93/95/98/100/102 (5X) 72.0U pg/L
PCB-105 (5X) 18.0U pg/L
PCB-110/115 (5X) 75.5U pg/L
Total Monochlorobiphenyls 26.0U po/L
Total Dichlorobiphenyls 123U pg/L
DPWG39652 L54845-1 PCB-1 (5X) 8.16U pg/l. A
PCB-2 (5X) 5.18U pg/L
PCB-3 16.7U pg/L
PCB-7 3.20U pg/L
PCB-8 (56X) 26.1U pg/l.
PCB-11 31.1U pg/L
PCB-18 (5X) 17.6U pg/L
PCB-20/28 17.5U pg/L
PCB-21 11.6U pg/L
PCB-31 16.5U pg/L
PCB-44/47/65 18.7U pg/l
PCB-52 27.0U pg/lL
PCB-61/70/74/76 32.6U pg/L
PCB-64 6.44U pg/L.
PCB-66 11.2U pg/L
Total Monochiorobiphenyls 30.0U pg/L
Total Dichlorobiphenyls 68.5U pgl/L
Total Tetrachlorobiphenyls 127U pg/L
DPWG39652 L54845-5 PCB-1 11.1U pgiL A
. PCB-2 5.95U pg/L
PCB-3 18.2U pg/L
PCB-7 6.04U pg/L
PCB-8 (5X) 36.2U pg/l.
PCB-11 60.8U pg/L
PCB-15 23.6U pg/l.
PCB-18 (5X) 32.1U pg/l.
Total Monochlorobiphenyls 35.3U pg/L
DPWG39652 | 1L.54980-7 PCB-1 12.0U pg/L A
PCB-2 6.46U pg/l.
PCB-3 17.6U pg/L
PCB-7 6.36U pg/l.
PCB-11 73.5U pg/L
PCB-12/13 10.4U pg/L
Total Monochlorobiphenyls 36.1U pg/L
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Modified Final

SDG Sample Compound Concentration AorP

DPWG39652 | L54980-14 PCB 1 5.99U pg/L A
PCB 2 4.63U pg/L :
PCB3 156.1U pg/L
PCB7 12.4U pg/L
PCB 8 11.4U pg/L
PCB 11 26.8U pg/L
PCB 15 10.0U pg/L
PCB 18 10.6U pg/L
PCB 20/28 11.4U pg/L
PCB 21 7.27U pgll.
PCB 31 9.37U pg/L
PCB 44/47/65 8.96U pg/L
PCB 52 11.5U pg/L
PCB 61/70/74/76 9.48U pg/L
PCB 64 2.95U pa/L
PCB 66 3.16U pg/L.
PCB 83/99 4.84U po/L
PCB 90/101/113 9.29U pg/l.
PCB 93/95/98/100/102 12.9U pg/L
PCB 105 2.09U pg/L
PCB 110/115 8.73U pg/L
Total Monochlorobiphenyls 257U pg/L
Total Dichlorobiphenyls 70.9U pg/l.
Total Trichlorobiphenyls 58.7U po/L
Total Tetrachlorobiphenyls - 41.6U pg/L
Total Pentachlorobiphenyls 48.2U po/l.
Total Hexachlorobiphenyls 9.01U pg/l.

DPWG39652 | 1.54980-14DUP PCB 1 5.20U po/L. A
PCB 2 4.76U pg/L
PCB3 13.9U pa/L
PCB8 11.4U pg/L
PCB 11 25.3U pg/L
PCB 15 9.94U pg/L
PCB 18 6.46U pg/L
PCB 20/28 9.84U pg/L
PCB 21 6.37U pg/lL
PCB 31 8.65U pgfL
PCB 44/47/65 10.4U pg/L
PCB 52 14.1U pg/L
PCB 61/70/74/76 8.99U pg/l.
PCB 64 2.49U pgit
PCB 66 2.82U pg/lL
PCB 90/101/113 7.30U pg/lL
PCB 93/95/98/100/102 947U pg/l.
PCB 105 2.03U pg/L
PCB 110/115 9.52U pg/L
Total Monochlorobiphenyls 23.9U pg/L
Total Dichlorobiphenyls 54.8U pg/L
Total Trichlorobiphenyls 50.4U pg/L
Total Tetrachlorobiphenyls 52.1U pg/L
Total Pentachlorobiphenyls 43.9U pg/L
Total Hexachlorobiphenyls 13.1U pgiL

DPWG39652 | L551538-11 PCB-1 7.72U pgll A
PCB-2 6.56U pg/L
PCB-3 16.8U pa/L
PCB-7 6.43U pg/L
PCB-8 (5X) 27.6U pg/iL
PCB-11 58.4U pg/L
PCB-15 18.1U pg/iL
PCB-18 (5X) 22.9U pglt
PCB-44/47/65 32.5U pg/lL
Total Monochlorobiphenyls 30.1U pg/L.
Total Dichlorobiphenyls 128U pg/L
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LDC #:_ 28363G31 VALIDATION COMPLETENESS WORKSHEET Date:fﬁ.z\

SDG #:__DPWG39652 Level I1i Page:_[ 6T ]
Laboratory: Anetyticat-Rerspectives AX Y (5 Reviewer_ (1~

2nd Reviewer: S [~

METHOD: HRGC/HRMS Polychiorinated 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.

Validation Area Comments
Sampling dates: t/% éﬁ ]~ 3‘/ 67/) =

I Technical holding times

Il. | GC/MS Instrument performance check

%/&*57/
V. | Blanks 4

A
<+
<
A
AW
VI. | Matrix spike/Matrix spike duplicates / G)[/{:P td BU\‘ &9
/ A :
.
N
Z
N
4

I. | Initial calibration

IV. | Routine calibrationff
Vd

\ oFR

VIl | Regional quality assurance and quality control

VIL. | Laboratory control samples

IX. | Internal standards

X. | Target compound identifications

XI. | Compound guantitationRLASHODET™

Xll. | System performance

Xiil. | Overall assessment of data .
XIV. | Field duplicates f\l /
XV. | Field blanks '\/
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
el
1 L54542-1 11 |L54980-14DUP 21 Wé‘?j{SB—( o) a1
2| Ls4542-12 12 2 | ! 32
3 1.54719-4 113 23 33
4 L54719-8 14 24 34
5 L.54719-15 16 25 35
6 .54845-1 16 26 36
7 1.54845-5 17 27 37
8 L54980-7 18 28 38
9 .54980-14 19 29 39
10 | L55159-11 20 30 40

28363G31W.wpd



LDC #: 28363G31 VALIDATION FINDINGS WORKSHEET Page:_1o0f 1
Blanks Reviewer:
2nd Reviewer._ L—~—
METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668A)
Blank extraction date:_ 3/9/12 Blank analysis date:_3/23/12
Conc. units: pg/L Associated samples: Al Qual U
Compound " Blank ID Sample Identification
WG39373-101 5X 1 2 3 4 5 6 7 8 9 11 10
PCB 1 4.19 20.95 9.95 10.3 14.9 11.9 7.63(5X) | 8.46(5X) | 11.1 12.0 5.99 5.20 7.72
PCB 2 3.56 17.8 6.61 8.04 11.2 8.79 512(5X) | 5.18(5X) | 5.95 6.46 463 4.76 5.56
PCB 3 9.88 49.4 19.5 19.1 224 22.8 13.2 16.7 18.2 17.6 15.1 13.9 15.8
PCB7 3.37 16.85 6.65 4.31 6.59 5.61 2.14 3.20 6.04 6.36 12.4 6.43
PCB 8 2.48 12.4 | 31.2(5X) | 28.2 (5X) 26.1 (65X) | 36.2 (5%) 11.4 1.4 {27.6(5X)
PCB 11 15.2 76 151.2(5X) 1 83.9 (5X) 31.1 60.8 73.5 26.8 25.3 58.4
PCB 12/13 3.01 15.05 6.44 3.88 10.4
PCB 15 5.23 26.15 23.6 10.0 9.94 18.1
PCB 18 2.55 12.75 [ 27.3 (5X) | 28.6 (5X) 25.5 (5X) | 17.6 (5X) | 32.1 (5X) 10.6 6.46 | 22.9(5X)
PCB 20/28 5.74 28.7 17.5 11.4 9.84
PCB 21 2.56 12.8 11.6 7.27 6.37
PCB 31 473 23.65 18.5 9.37 8.65
PCB 44/47/65 8.01 40.05 35.1 18.7 8.96 10.4 32.5
PCB 52 6.47 32.35 27.0 11.5 14.1
PCB 61/70/74/76 7.07 35.35 32.6 9.48 8.99
PCB 64 1.57 7.85 6.44 2.95 2.49
PCB 66 2.33 11.65 11.2 3.16 2.82
PCB 83/99 2.39 11.95 51.4 (5X) 4.84
PCB 90/101/113 4.70 23.5 76.3 (5X) 9.29 7.30
PCB 93/95/98/100/102 3.94 19.7 72.0 (5X) 12.9 9.47
PCB 105 1.62 8.1 18.0 (5X) 2.09 2.03
PCB 110/115 3.83 19.15 75.5 (5X) 8.73 9.52
PCB 135/151/154 222 11.1
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Compound . " Blank ID Sample Idéntiﬁcation
‘ | WG39373-101 5X 1 2 3 4 5 6 7 8 9 11 10
Total Monochlorobiphenyls 17.6 88 36.1 37.4 48.5 43.5 26.0 30.0 35.3 36.1 25.7 23.9 30.1
Total Dichlorobiphenyls 29.3 146.5 113 137 123 68.5 70.9 54.8 128
Total Trichlorobiphenyls 15.6 78 58.7 50.4
Total Tetrachlorobiphenyls 25.5 127.5 127 41.6 52.1
Total Pentachlorobiphenyls 16.5 82.5 48.2 43.9
Total Hexachlorobiphenyls 2.22 111 9.01 13.1
Total PCBs 107 535 ' <5z |

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

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentr/ation were qualified as not detected, "U".
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LDC #2 BB VALIDATION FINDINGS WORKSHEET Page:_] of |

Matrix Spike/Matrix Spike Duplicates Reviewer. SF——
2nd Reviewer;  L—~—

METHOD: HRGC/HRMS Polychlorinated Biphenyls (EPA Method 1668B)

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

Y /A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an associated
MS/MSD. Soil / Water.
Y M Was a MS/MSD analyzed every 20 samples of each matrix?
Y NN/ Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?
Ms mMsD :
# Date MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications
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LDC #ﬂ%ﬁé) VALIDATION FINDINGS WORKSHEET

Page: _Lof_l_
Compound Quantitation and RLs Reviewer: _ S—
2nd Reviewer: __ (_~_ _
METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668B)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
YN m Were the correct internal standard (IS}, quantitation ions and relative response factors (RRF) used to quantitate the compound?
Y NNK Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).
# Date Sample ID : Finding - Associated Sampleé Qualifications -

\ \'J_J

M l«aaf&wlbe/@s%a , (,}/,Q—
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Laboratory Data Consultants, Inc.

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009

AAAALAAARALAA

[ e Y o Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439
King County Environmental Laboratory February 12, 2013
322 W. Ewing Street
Seattle WA 98119

ATTN: Mr. Fritz Grothkopp
SUBJECT: Lower Duwamish Waterway, Data Validation
Dear Mr. Grothkopp,

Enclosed are the final validation reports for the fractions listed below. These SDGs were
received on January 28, 2013. Attachment 1 is a summary of the samples that were
reviewed for each analysis.

LDC Project # 29144:
SDG # Fraction

DPWG41502 DPWG42207 Polychlorinated Biphenyls as Congeners,
DPWG42280 DPWG41395 Dioxins/Dibenzofurans
DPWG41240

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

° Lower Duwamish Waterway Bulk Atmospheric Deposition Study Sampling
and Analysis Plan in King County Combined Sewer System Sampling and
Analysis Plan, Final August 2011

o EPA Region 10 SOP for the Validation of Polychlorinated Dibenzodioxin
(PCDD) and Polychlorinated Dibenzofuran (PCDF) Data, Revision 2.0,
January 31,1996
Please feel free to contact us if you have any questions.
Sincerely,

(o~

tella S. Cuenco
perations Manager/Senior Chemist
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Attachment 1

R1-Added D& E  EDD RTC CD

[ attle WA / Lower Duy
(3)

DATE DATE Cong | Dioxins
DC REC'D | DUE | (1668) |(1613B)
Matrix. WaterSediment -~ oo dwis|w|s]|wls|wls{w|s|wls|w]s|w]s|w][s{w]s[w]s[wls|wlsIw[s|wls|w]s
A DPWG41502  |o1/2813]0219i13f 15 [ o | - | -
B DPWG42207  lo12813lo2renal1a | o | - | -
c DPWG42280  |o1/28113o219m3| - | - |15 o
D DPWG41395  |o1zem3foziona| - [ - |1 ] o
E DPWG41240  |o1/28/13]o2mem3] - | - |14 o
Iotal AISC 29| o0 |30fo]o]olo]oloflolofolololofolofloloflo{ololo]ololololo|lo|o]o[ss

Shaded cells indicate Level IV validation (alf other cells are Level |l validation). These sample counts do not include MS/MSD, and DUPs 29144ST.wpd




LDC Report# 29144A31

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway

Collection Date: March 15 through July 19, 2012

LDC Report Date: February 11, 2013

Matrix: Water

Parameters: Polychlorinated Biphenyls as Congeners
Validation Level: EPA Level i

Laboratory: AXYS Analytical Services, Ltd.

Sample Delivery Group (SDG): DPWG41502
Sample Identification

L55316-1
L55316-8
L55530-1
L55530-5
L55530-6
L55530-7
L55793-13
L55963-11
L55963-17
L55963-21
L56076-1
L56076-5
L56076-9
L56076-13
L56076-17
L56076-9DUP
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Introduction

This data review covers 16 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 1668A for Polychlorinated
Biphenyls as Congeners.

This review follows the Lower Duwamish Waterway Bulk Atmospheric Deposition Study
Sampling and Analysis Plan in King County Combined Sewer System Sampling and
Analysis Plan (Final August 2011) and EPA Region 10 SOP for the Validation of
Polychlorinated Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran (PCDF) Data
(Revision 2.0, January 31, 1996).

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

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

u

NJ

uJ

None

VALOGINKING COUNTY\DUWAMISH\29144A31_KC3.DOC

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

Indicates an estimated value.

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

J2 Calibration Range exceeded: Indicates possible low bias.

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

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

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

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

Quality control indicates the data is not usable.

Presumptive evidence of presence of the compound at an estimated quantity.

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

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

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



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

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported at 5.2°C to 7.2°C upon receipt by the
laboratory.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all congeners. The chromatographic
resolution between the congeners PCB-23 and PCB-34 and congeners PCB-182 and PCB-
187 was resolved with a valley of less than or equal to 40%.

lll. Initial Calibration

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

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

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

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 [abeled compounds.

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

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated biphenyls
as congeners contaminants were found in the method blanks with the following exceptions:
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Extraction
Method Blank ID Date Compound Concentration Associated Samples
WG41271-MB 9712 PCB-1 5.37 pg/L Alt samples in SDG
PCB-2 4.05 pg/L DPWG41502
PCB-3 5.81 pg/L
PCB-11 14.3 pg/L
PCB-26 + 29 1.92 pg/L
PCB-44 + 47 + 65 9.81 pg/L
PCB-61+70+74 +76 9.57 pg/L
PCB-64 1.75 pg/L
PCB-66 5.63 pg/L
PCB-85 + 116 + 117 2.45 pg/L
PCB-86 + 87 + 97 + 108 + 119 + 125 6.03 pg/L
PCB-90 + 101 + 113 8.31 pg/L
PCB-93 + 95 + 98 + 100 + 102 6.10 pg/L
PCB-118 8.65 pg/L
PCB-129 + 138 + 160 + 163 6.12 pg/L

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
L55316-1 PCB-1 13.0 pg/L 13.0U pg/L
PCB-2 10.8 pg/L 10.8U pg/L
PCB-3 13.0 pg/L 13.0U pg/L
PCB-11 33.1 pg/L 33.1U pg/L
PCB-26 + 29 4.66 pg/L 4.66U pg/l
PCB-44 + 47 + 65 22.9 pg/L 22.9U pg/l
PCB-61+70+74+76 26.7 pg/l. 26.7U pg/L
PCB-64 7.71 pg/L 7.71U pg/l
PCB-90 + 101 + 113 29.5 pg/L 29.5U pg/L
PCB-93 + 95 + 98 + 100 + 102 21.2 pg/lL 21.2U pg/L
PCB-118 24.3 pg/L 24.3U pg/l
L55316-8 PCB-1 10.3 pg/L 10.3U pg/L
PCB-2 9.73 pg/L 9.73U pg/L
PCB-3 11.3 pg/L 11.3U pg/L
PCB-11 28.0 pg/L 28.0U pg/L
PCB-26 + 29 4.12 pg/L 4.12U pg/L
PCB-44 + 47 + 65 24.7 pg/L 247U pg/L
PCB-66 19.0 pg/L 19.0U pg/L
PCB-85+ 116 + 117 9.71 pgit 9.71U pg/l.
1.55530-1 PCB-1 10.7 pg/L 10.7U pg/L
PCB-3 12.2 pg/L 12.2U pg/L
PCB-11 30.2 pg/L 30.2U pg/l
PCB-44 + 47 + 65 28.7 pg/L 28.7U pg/L
PCB-61+70+74+76 43.4 pg/L 43.4U pg/l
PCB-64 8.15 pg/L 8.15U pg/L
PCB-66 14.0 pg/L 14.0U pg/L
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Reported Modified Final
Sample Compound Concentration Concentration
1.65530-5 PCB-1 11.1 pg/L 11.1U pg/L
PCB-2 9.50 pg/L 9.50U pg/L
PCB-3 11.3 pg/l. 11.3U pg/t
PCB-11 51.9 pg/L 51.9U pg/L
PCB-26 + 29 7.72 pg/L 7.72U pg/L
PCB-61+70+ 74+ 76 43.0 pg/L 43.0U pg/L
PCB-66 16.0 pg/L 16.0U pg/L
PCB-85+ 116 + 117 8.51 pg/L 8.51U pg/l
PCB-118 38.4 pg/L 38.4U pg/L
.55530-6 PCB-1 11.6 pg/L 11.6U pg/L
PCB-2 9.71 pg/L 9.71U pg/L
PCB-3 12.2 pg/l. 12.2U pg/L
PCB-11 45.5 pg/l 45.5U pg/L
PCB-44 + 47 + 65 24.4 pg/L 24.4U pg/lL.
PCB-61+70+ 74+ 76 43.2 pg/L 43.2U pg/t
PCB-66 15.0 pg/L 15.0U pg/L
L55530-7 PCB-2 10.2 pg/L 10.2U pg/L
: PCB-11 18.7 pg/L 18.7U pg/L
PCB-26 + 29 1.93 pg/L 1.93U pg/L
PCB-44 + 47 + 65 8.80 pg/L 8.80U pg/l
PCB-61+70+74+76 7.57 pg/L 7.57U pg/L
PCB-64 1.41 pg/L 1.41U pg/L
PCB-66 3.29 pg/L 3.29U pg/L
PCB-85+ 116 + 117 1.31 pg/L 1.31U pg/lL
PCB-90 + 101 + 113 7.94 pg/L 7.94U pg/L
PCB-93 +95 + 98 + 100 + 102 7.04 pg/L 7.04U pg/L
PCB-118 2.37 pg/L 2.37U pg/L
PCB-129 + 138 + 160 + 163 7.67 pg/L 7.67U pg/L
L55793-13 PCB-1 10.5 pg/l. 10.5U pg/L
PCB-2 8.38 pg/L 8.38U pg/L
PCB-3 12.6 pg/l. 12.6U pg/L
PCB-11 16.9 pg/l. 16.9U pg/L
PCB-44 + 47 + 65 12.3 pg/L 12.3U pg/L
PCB-61+70+74+76 27.4 pg/L. 27.4U pg/L
PCB-64 3.09 pg/L 3.09U pg/L
PCB-86 + 87 + 97 + 108 + 119 + 125 18.0 pg/L 18.0U pg/L
PCB-90 + 101 + 113 27.2 pg/L 27.2U pg/L.
PCB-93 + 95 + 98 + 100 + 102 13.2 pg/t 13.2U pg/L
PCB-118 22.7 pg/lt 22.7U pg/L
PCB-129 + 138 + 160 + 163 17.3 pg/L 17.3U pg/L
L55963-11 PCB-1 25.0 pg/L 25.0U pg/L
PCB-3 27.4 pg/L. 27.4U pg/L
PCB-26 + 29 7.75 pg/L 7.75U pg/L
PCB-44 + 47 + 65 42.8 pg/L 42.8U pg/L
PCB-66 22.5 pg/L 22.5U pg/L
L55963-17 PCB-1 23.6 pg/L 23.6U pg/L
PCB-66 24.9 pg/L 24.9U pg/L
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Reported Modified Final
Sample Compound Concentration Concentration
L55963-21 PCB-2 9.63 pg/l- 9.63U pg/L
PCB-3 13.6 pg/L 13.6U pg/L.
PCB-11 28.5 pg/L 28.5U pg/L
PCB-44 + 47 + 65 19.3 pg/L 19.3U pg/L
PCB-61+70+74+76 21.5pg/L 21.5U pg/L
PCB-64 4.85 pg/L 4.85U pg/l.
PCB-66 6.83 pg/L 6.83U pg/L.
PCB-86+87 +97 +108 + 119 + 125 15.4 pg/L 15.4U pg/L
PCB-90 + 101 + 113 221 pg/L 22.1U pg/L
PCB-93 + 95 + 98 + 100 + 102 23.0 pg/L 23.0U pg/l
PCB-118 16.3 pg/L 16.3U pg/L
PCB-129 + 138 + 160 + 163 22.3 pg/L 22.3U pg/L
L56076-1 PCB-1 12.7 pg/L 12.7U pg/L
PCB-2 8.87 pg/L 8.87U pg/L
PCB-3 12.6 pg/L 12.6U pg/L
PCB-11 49.2 pg/L 49.2U pg/L
PCB-44 + 47 + 65 38.2 pg/l 38.2U pg/L
PCB-66 27.0 pg/L 27.0U pg/l
L56076-5 PCB-1 102 pg/l- 102U pg/L
PCB-2 9.70 pg/l- 9.70U pg/L
PCB-3 16.6 pg/L 16.6U pg/L
PCB-11 53.2 pg/L 53.2U pg/L
L56076-9 PCB-1 11.3 pg/L 11.3U pg/L
PCB-2 10.2 pg/L 10.2U pg/L
PCB-3 12.2 pg/L 12.2U pg/t
PCB-11 30.4 pg/L 30.4U pg/L
PCB-26 + 29 2.41 pg/L 2.41U pg/L
PCB-44 + 47 + 65 8.24 pg/L 8.24U pg/L
PCB-61+70+74 +76 15.3 pg/L 15.3U pg/L
PCB-66 5.51 pg/L 5.51U pg/l
PCB-86 + 87 + 97 + 108 + 119 + 125 14.8 pg/L 14.8U pg/L
PCB-90 + 101 + 113 21.5 pg/L 21.5U pg/l
PCB-93 + 95 + 98 + 100 + 102 14.3 pg/L 14.3U pg/L
PCB-118 18.1 pg/L 18.1U pg/L
PCB-129 + 138 + 160 + 163 28.3 pg/lt 28.3U pg/L
L56076-13 PCB-1 9.76 pg/L. 9.76U pg/L
PCB-2 7.55 pg/l. 7.55U pg/L
PCB-3 14.6 pg/L 14.6U pg/L
PCB-11 42.4 pg/L 42.4U pg/L
PCB-26 + 29 4.22 pg/t 4.22U pg/l
PCB-44 + 47 + 65 17.4 pg/L 17.4U pg/L
PCB-61+70+74 +76 26.2 pg/L 26.2U pg/L
PCB-66 10.6 pg/L 10.6U pg/L
PCB-86+87 +97 + 108 + 119+ 125 25.5 pg/L 25.5U pg/L
PCB-90 + 101 + 113 33.3 pg/L 33.3U pg/L
PCB-93 + 95 + 98 + 100 + 102 27.3 pg/L 27.3U pg/L
PCB-118 26.3 pg/L 26.3U po/L
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Reported Modified Final
Sample Compound Concentration Concentration
L56076-17 PCB-1 9.92 pg/L 9.92U pg/L
PCB-2 8.13 pg/L 8.13U pg/L
PCB-3 12.3 pg/L 12.3U pg/t
PCB-11 25.3 pg/L 25.3U pg/L
PCB-44 + 47 + 65 14.4 pg/L 14.4U pg/L
PCB-61+ 70 +74 + 76 14.5 pg/L 14.5U pg/L
PCB-64 3.14 pg/L 3.14U pg/L
PCB-66 4.57 pg/L 4.57U pg/L
PCB-85+ 116 + 117 3.72 pg/L 3.72U pg/L
PCB-86 + 87 + 97 + 108 + 119 + 125 15.9 pg/L 15.9U pg/L
PCB-90 + 101 + 113 20.9 pg/L 20.9U pg/L
PCB-118 13.9 pg/L 13.9U pg/L
PCB-129 + 138 + 160 + 163 15.6 pg/L 15.6U pg/L

Method blank results flagged "K" by the laboratory as estimated maximum possible

concentration (EMPC) were considered not detected.

VI. Matrix Spike/Matrix Spike Duplicates

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

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

were within QC limits.

VIl. Ongoing Precision & Recovery Samples (OPR)

Ongoing precision and recovery (OPR) 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 (%R) were within QC limits.

X. Target Compound Identifications
Raw data were not reviewed for this SDG.

Xl. Compound Quantitation

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

Flag

A orP

All samples in SDG DPWG41502 All TCL compounds flagged "K" by the laboratory
as estimated maximum possible concentration.

Raw data were not reviewed for this SDG.
XIl. System Performance
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.

XIV. Field Duplicates

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

No field blanks were identified in this SDG.
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Lower Duwamish Waterway
Polychlorinated Biphenyls as Congeners - Data Qualification Summary - SDG
DPWGA41502

SDG Sample Compound Flag AorP Reason

DPWG41502 L55316-1 All TCL compounds flagged "K" U A Compound quantitation
L55316-8 by the laboratory as estimated (EMPC)

L55530-1 maximum possible concentration.
1.55530-5
L55530-6
L55530-7
L55793-13
L55963-11
L55963-17
L55963-21
L56076-1
L.56076-5
L56076-9
L56076-13
L56076-17

Lower Duwamish Waterway
Polychlorinated Biphenyls as Congeners - Laboratory Blank Data Qualification
Summary - SDG DPWG41502

Modified Final
SDG Sample Compound Concentration AorP
DPWG41502 | L55316-1 PCB-1 13.0U pg/L A
PCB-2 10.8U pg/L
PCB-3 13.0U pg/L
PCB-11 33.1U pg/L
PCB-26 + 29 4.66U pg/L
PCB-44 + 47 + 65 22.9U pg/L
PCB-61+ 70+ 74 + 76 26.7U pg/L
PCB-64 7.71U pg/L
PCB-90 + 101 + 113 29.5U pg/L
PCB-93 + 95 + 98 + 100 + 102 21.2U pgiL
PCB-118 24.3U pgiL
DPWG41502 | L55316-8 PCB-1 10.3U pg/L A
PCB-2 9.73U pg/L
PCB-3 11.3U pg/L
PCB-11 28.0U pg/L
PCB-26 + 29 4.12U pgll
PCB-44 + 47 + 65 24.7U pg/L.
PCB-66 19.0U pg/L
PCB-85+ 116 + 117 9.71U pg/L
DPWG41502 | L55530-1 PCB-1 10.7U pg/L A
PCB-3 12.2U pgi/L
PCB-11 30.2U pg/l
PCB-44 + 47 + 65 28.7U pg/L
PCB-61+70+74+76 43.4U pg/L
PCB-64 8.15U pg/L
PCB-66 14.0U pg/L

10
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Modified Final

SDG Sample Compound Concentration AorP
DPWG41502 L55530-5 PCB-1 11.1U pg/L A
PCB-2 9.50U pg/L
PCB-3 11.3U pg/L
PCB-11 51.9U pg/L
PCB-26 + 29 7.72U pg/L
PCB-61+70+74+76 43.0U pg/L
PCB-66 16.0U pg/L
PCB-85 + 116 + 117 8.51U pg/L
PCB-118 38.4U pg/L
DPWG41502 L55530-6 PCB-1 11.6U pg/L A
PCB-2 9.71U pg/L
PCB-3 12.2U pg/L
PCB-11 45.5U pg/L
PCB-44 + 47 + 65 24.4U pg/L
PCB-61+70+74+76 43.2U pg/L
PCB-66 15.0U pg/L
DPWG41502 L55530-7 PCB-2 10.2U pg/L A
PCB-11 18.7U pg/L
PCB-26 + 29 1.93U pg/L
PCB-44 + 47 + 65 8.80U pg/L
PCB-61+70+74+76 7.57U pg/L
PCB-64 1.41U pg/L
PCB-66 3.29U pg/L.
PCB-85 + 116 + 117 1.31U pg/L
PCB-90 + 101 + 113 7.94U pg/L
PCB-93 + 95 + 98 + 100 + 102 7.04U pg/l
PCB-118 2.37U pg/L
PCB-129 + 138 + 160 + 163 7.67U pg/L
DPWG41502 L55793-13 PCB-1 10.5U pg/L A
PCB-2 8.38U pg/L
PCB-3 12.6U pg/L
PCB-11 16.9U pg/L
PCB-44 + 47 + 65 12.3U pg/l
PCB-61+70+74+76 27.4U pg/l
PCB-64 3.09U pg/L
PCB-86 + 87 + 97 + 108 + 119 + 125 18.0U pg/L
PCB-90 + 101 + 113 27.2U pg/L
PCB-93 + 95 + 98 + 100 + 102 13.2U pg/L
PCB-118 22.7U pg/L
PCB-129 + 138 + 160 + 163 17.3U pg/L
DPWG41502 L55963-11 PCB-1 25.0U pg/L A
PCB-3 27.4U pg/L
PCB-26 + 29 7.75U pg/L
PCB-44 + 47 + 65 42.8U pg/L
PCB-66 22.5U pg/L
DPWG41502 L55963-17 PCB-1 23.6U pg/l A
PCB-66 249U pg/L
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Modified Final

SDG Sample Compound Concentration AorP
DPWG41502 | L55963-21 PCB-2 9.63U pg/L A
PCB-3 13.6U pg/L
PCB-11 28.5U pg/L
PCB-44 + 47 + 65 19.3U pgi/L
PCB-61+70+ 74+ 76 21.5U pg/L
PCB-64 4.85U pg/L
PCB-66 6.83U pg/L
PCB-86 + 87 +97 + 108 + 119 + 125 15.4U pg/L
PCB-90 + 101 + 113 22.1U pg/L
PCB-93 + 95 + 98 + 100 + 102 23.0U pg/L
PCB-118 16.3U pg/L
PCB-129 + 138 + 160 + 163 22.3U pg/L.
DPWG41502 | L56076-1 PCB-1 12.7U pg/L A
PCB-2 8.87U pg/L
PCB-3 12.6U pg/L
PCB-11 49.2U pg/L
PCB-44 + 47 + 65 38.2U pg/L
PCB-66 27.0U pg/t
DPWG41502 L56076-5 PCB-1 102U pg/L A
PCB-2 9.70U pg/L
PCB-3 16.6U pg/L
PCB-11 53.2U pg/L
DPWG41502 L56076-9 PCB-1 11.3U pgiL A
PCB-2 10.2U pg/L
PCB-3 12.2U pg/L
PCB-11 30.4U pg/L
PCB-26 + 29 2.41U pg/L
PCB-44 + 47 + 65 8.24U pg/L
PCB-61+70+74+76 15.3U pg/L
PCB-66 5.51U pg/L
PCB-86 + 87 + 97 + 108 + 119 + 125 14.8U pg/L
PCB-90 + 101 + 113 21.5U pg/L
PCB-93 + 95 + 98 + 100 + 102 14.3U pgll
PCB-118 18.1U pg/L
PCB-129 + 138 + 160 + 163 28.3U pg/L.
DPWG41502 L56076-13 PCB-1 9.76U pg/L A
PCB-2 7.55U pg/L
PCB-3 14.6U pg/L
PCB-11 42.4U pglL
PCB-26 + 29 4.22U pg/L
PCB-44 + 47 + 65 17.4U pg/L
PCB-61+70+74+76 26.2U pg/L
PCB-66 10.6U pg/L
PCB-86 + 87 + 97 + 108 + 119 + 125 25.5U pg/L
PCB-90 + 101 + 113 33.3U pgil
PCB-93 + 95 + 98 + 100 + 102 27.3U pg/L
PCB-118 26.3U pg/L
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Modified Final

SDG Sample Compound Concentration AorP
DPWG41502 | L56076-17 PCB-1 9.92U pg/L A
PCB-2 8.13U pglL
PCB-3 12.3U pg/L
PCB-11 25.3U palL
PCB-44 + 47 + 65 14.4U pg/L
PCB-61+70+ 74 +76 14.5U pg/L
PCB-64 3.14U pglL
PCB-66 4.57U pg/l
PCB-85+ 116 + 117 3.72U pg/L
PCB-86 + 87 + 97 + 108 + 119 + 125 15.9U pg/L
PCB-90 + 101 + 113 20.9U pg/L
PCB-118 13.9U pg/L
PCB-129 + 138 + 160 + 163 15.6U pg/L
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LDC #.__29144A31 VALIDATION COMPLETENESS WORKSHEET Date:_2/¥/13

SDG #__DPWG41502 Level Il Page:_(of /
Laboratory:_Anatyticat-Perspectives Reviewer: )
Axyo -ﬁ\ma\»\{ftd rrtes L 2nd Reviewer,_{ ~~

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. v
e dud_Yenn 5.2 —1.2 &

Validation Area Comments
I.__| Technical holding times A Sampling dates: > ,\T — 7 ] A \ | —
1. GC/MS Instrument performance check A
.| Initial calibration I /. mp =20
. | Routine calibration/iev A cal £ 30/50O
V., |Blanks K
VI. | Matrix spike/Matrix spike duplicates / pur N/A C \/{e wt %\:21 e lie A
VII. | Laboratory control samples A oy R )
VIlIl. | Regional quality assurance and quality control N
IX. | Internal standards /\
X. Target compound identifications N
XI. | Compound quantitationRL/LOQ/LODs S W
Xli. | System performance N
XIII. | Overall assessment of data D
XIV. | Field duplicates N
XV. | Field blanks }J
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:
AL E
1 L55316-1 11 |L56076-1 21 | WG YNT) ~mPo [31
2 L55316-8 12 |1.56076-5 22 32
3 L55530-1 13 |L56076-9 23 33
4 L55530-5 14 |L56076-13 24 34
5 L55530-6 15 |L56076-17 25 35
6 L55530-7 16 [L56076-9DUP 26 36
7 L55793-13 17 27 37
8 L55963-11 18 28 38
9 L55963-17 19 29 39
10 | 1.55963-21 20 30 40
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VALIDATION FINDINGS WORKSHEET
Blanks

LDC#_o9/YY B3/

Page:_ /of /_

Reviewer: /7
2nd Reviewer:
METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668A)
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Were all samples associated with a method blank?
Was a method blank performed for each matrix and whenever a sample extraction was performed?
Was the method blank contaminated?

ank extraction date:_ 9/17/12 Blank analysis date:_ 9/25/12 Associated samples: ALL
Conc. units:___pg/L
Compound Blank ID Sample Identification

' wearoriws 5X 1 2 3 4 5 6 7 8
PCB-1 5.37 26.85 13.0U 10.3U 10.7U 11.1U 11.6U 10.5U 25.0U
pPCB-2 4.05 20.25 10.8U 9.73U 9.50U 9.71U 10.2U 8.38U
PCB-3 5.81 29.05 13.0U 11.3U 12.2U 11.3U 12.2U 12.6U 27.4U
PCB-11 14.3 715 33.1U 28.0U 30.2U 51.9U 45.5U 18.7U 16.9U
PCB-26 + 29 1.92 9.6 4.66U 4.12U 7.72U 1.93U 7.75U
PCB-44 + 47 + 65 9.81 49.05 22.9U 24.7U 28.7U 24.4U 8.80U 12.3U 42.8U
PCB-81 + 70 + 74 + 76 9.57 47.85 26.7U 43.4U 43.0U 43.2U 7.57U 27.4U
PCB-64 1.75 8.75 7.71U 8.15U 1.41U 3.00U
PCB-66 5.63 28.15 19.0U 14.0U 16.0U 15.0U 3.29U 22.5U
PCB-85 + 116 + 117 2.45 12.25 9.71U 8.51U 1.31U
PCB-86 + 87 + 97 + 108 + 119 + 125 6.03 30.15 18.0U
PCB-90 + 101 + 113 8.31 41.55 29.5U 7.94U 27.2U
PCB-93 + 95 + 98 + 100 + 102 6.10 30.5 21.2U 7.04U 13.2U
PCB-118 8.65 43.25 24.3U 38.4U 2.37U 22.7U
PCB-129 + 138 + 160 + 163 6.12 30.6 7.67U 17.3U

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

All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:\Validation Worksheets\Dioxin16129144A31 MB1.wpd




LDC#_ 99 11153 /

METHOD: HRGC/HRMS PCBYV Congeners (EPA Method 1668A)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

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

VALIDATION FINDINGS WORKSHEET
Blanks

Page:_/of /

Reviewer:
2nd Reviewer:

_

ank extraction date:_ 9/17/12 Blank analysis date:__ 9/25/12 Associated samples: ALL
Conc.units:__pg/lL
Compound " Blank ID Sample Identification
. ‘ @ WG41271-MB 5X 9 10 11 12 13 14 15

PCB-1 5.37 26.85 23.6U 12.7U 102U 11.3U 9.76U 9.92U
PCB-2 4.05 20.25 9.63U 8.87U 9.70U 10.2U 7.55U 8.13U
PCB-3 5.81 29.05 13.6U 12.6U 16.6U 12.2U 14.6U 12.3U
PCB-11 14.3 71.5 28.5U 49.2U 53.2U 30.4U 42.4U 25.3U
PCB-26 + 29 1.92 9.6 2.41U 4.22U
PCB-44 + 47 + 65 9.81 49.05 19.3U 38.2U 8.24U 17.4U 14.4U
PCB-61+70 + 74+ 76 9.57 47.85 21.5U 15.3U 26.2U 14.5U
PCB-64 1.75 8.75 4.85U 3.14U
PCB-66 5.63 28.15 24.9U 6.83U 27.0U 5.51U 10.6U 4.57U
PCB-85 + 116 + 117 2.45 12.25 3.72U
PCB-86 + 87 + 97 + 108 + 119 + 125 6.03 30.15 15.4U 14.8U 25.5U 15.9U
PCB-90 + 101 + 113 8.31 41.55 22.1U 21.5U 33.3U 20.9U
PCB-93 + 95 + 98 + 100 + 102 6.10 30.5 23.0U 14.3U 27.3U
PCB-118 8.65 43.25 16.3U 18.1U 26.3U 13.9U
PCB-129 + 138 + 160 + 163 6.12 30.6 22.3y 28.3U 15.6U

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

V:\Validation Worksheets\Dioxin16129144A31 MB 2.wpd



LDC#__ 39 14 YA ’ VALIDATION FINDINGS WORKSHEET
Compound Quantitation and RLs

r 7

Page: _ 'of

Reviewer: __ £ 7

2nd Reviewer: L~
METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668A)
Please seegualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
lY N i/ﬂ 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 Sample ID Finding Associated Samples Qualifications
All TCL compounds flagged "K" by the laboratory AW\ W /A

4
as estimated maximum possible concentration

Comments: _See sample calculation verification worksheet for recalculations

V:\Validation Worksheets\1668\COMQUA_1668a.wpd



LDC Report# 29144B31

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway

Collection Date: August 16 through October 24, 2012
LDC Report Date: February 11, 2013

Matrix: | Water

Parameters: Polychlorinated Biphenyls as Congeners
Validation Level: EPA Level 11l

Laboratory: AXYS Analytical Services, Ltd.

Sample Delivery Group (SDG): DPWG42207
Sample Identification

L56171-5
L56171-9
L56171-13
L56171-17
L56292-1
L56292-5
L56292-9
L56292-15
L56292-19
L56386-1
L56386-5
L56386-9
L56620-1
L56620-5
L56620-5DUP
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Introduction

This data review covers 15 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 1668A for Polychlorinated
Biphenyls as Congeners.

This review follows the Lower Duwamish Waterway Bulk Atmospheric Deposition Study
Sampling and Analysis Plan in King County Combined Sewer System Sampling and
Analysis Plan (Final August 2011) and EPA Region 10 SOP for the Validation of
Polychlorinated Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran (PCDF) Data
(Revision 2.0, January 31, 1996).

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

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

U

NJ

uJ

None

VALOGIN\KING COUNTY\DUWAMISH\29144B31_KC3.DOC

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

Indicates an estimated value.

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

J2 Calibration Range exceeded: Indicates possible low bias.

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

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

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

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

Quality control indicates the data is not usable.

Presumptive evidence of presence of the compound at an estimated quantity.

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

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

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



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported at 3.1°C to 10.5°C upon receipt by the
laboratory.

ll. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all congeners. The chromatographic
resolution between the congeners PCB-23 and PCB-34 and congeners PCB-182 and PCB-
187 was resolved with a valley of less than or equal to 40%.

Ill. Initial Calibration

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

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

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

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 method criteria.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated biphenyls
as congeners contaminants were found in the method blanks with the following exceptions:
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Extraction
Method Blank ID Date Compound Concentration Associated Samples
WG41911-MB 11/13/12 PCB-11 29.6 pg/L All samples in SDG
PCB-16 3.63 pg/L DPWG42207
PCB-18 + 30 8.32 pg/L
PCB-20 + 28 13.0 pg/L
PCB-21 + 33 8.08 pg/L.
PCB-22 5.27 pg/L
PCB-31 10.5 pg/L
PCB-37 3.60 pg/L
PCB-44 + 47 + 65 10.3 pg/L
PCB-45 + 51 2.61 pg/L
PCB-52 9.51 pg/L
PCB-56 2.82 pg/L
PCB-60 1.80 pg/L
PCB-61+70+74+76 13.1 pg/lL
PCB-64 2.86 pg/L
PCB-66 5.67 pg/L
PCB-86 + 87 + 97 + 108 + 119 + 125 7.00 pg/L
PCB-147 + 149 7.58 pg/L
PCB -180 + 193 3.03 pg/L

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
L56620-1 PCB-11 84.9 pg/L 84.9U pg/l.
PCB-18 + 30 34.8 pg/L 34.8U pg/L
PCB-20 + 28 39.5 pg/L 39.5U pg/L
PCB-21 + 33 24.3 pg/L 24.3U pg/L
PCB-22 16.4 pg/L 16.4U pg/t
PCB-31 33.4 pg/L 33.4U pg/L
PCB-37 10.4 pg/L 10.4U pg/L
PCB-52 36.7 pg/L 36.7U pg/L
PCB-56 11.5 pg/L 11.5U pg/L
PCB-60 5.52 pg/L 5.52U pg/L
PCB-61+70+74+76 53.0 pg/lL 53.0U pg/L
PCB-64 10.3 pg/L 10.3U pg/L
PCB-66 19.7 pg/L 19.7U pg/L
L56620-5 PCB-11 50.0 pg/L 50.0U pg/l
PCB-16 12.8 pg/l 12.8U pg/L
PCB-18 + 30 28.5 pg/L 28.5U pg/L
PCB-20 + 28 23.2 pg/L 23.2U pg/L
PCB-21 + 33 15.6 pg/l. 15.6U pg/L
PCB-22 11.2 pg/l. 11.2U pg/L
PCB-31 20.4 pg/L 20.4U pg/L
PCB-37 5.75 pg/L 5.75U pg/L
PCB-52 21.9 pg/L 21.9U pg/L
PCB-56 4.98 pg/L 4.98U pg/L
PCB-60 3.10 pg/L 3.10U pg/L
PCB-61+70+74 +76 25.1 pg/L 25.1U pg/L
PCB-64 6.97 pg/L 6.97U pg/L
PCB-66 11.4 pg/L 11.4U pg/L
PCB-147 + 149 23.1 pg/L 23.1U pg/L

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

5
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VI. Matrix Spike/Matrix Spike Duplicates

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

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

VII. Ongoing Precision & Recovery Samples (OPR)

Ongoing precision and recovery (OPR) 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 (%R) were within QC limits.
X. Target Compound Identifications

Raw data were not reviewed for this SDG.

Xl. Compound Quantitation

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

Sample Compound Flag AorP

All samples in SDG DPWG42207 All TCL compounds flagged "K" by the laboratory U A
as estimated maximum possible concentration.

Raw data were not reviewed for this SDG.
XIl. System Performance

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

No field blanks were identified in this SDG.
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Lower Duwamish Waterway
Polychlorinated Biphenyls as Congeners - Data Qualification Summary - SDG
DPWG42207

SDG

Sample

Compound

Flag

AorP

Reason

DPWG42207

L56171-5
L56171-9
L56171-13
L56171-17
1562921
L56292-5
L56292-9
L.56292-15
L.56292-19
L56386-1
L56386-5
L56386-9
1.56620-1
L56620-5

All TCL compounds flagged "K"
by the laboratory as estimated
maximum possible concentration.

A Compound quantitation

(EMPC)

Lower Duwamish Waterway
Polychlorinated Biphenyls as Congeners - Laboratory Blank Data Qualification
Summary - SDG DPWG42207

Modified Final
SDG Sample Compound Concentration AorP
DPWG42207 L56620-1 PCB-11 84.9U pg/L A
PCB-18 + 30 34.8U pg/L
PCB-20 + 28 39.5U pg/L
PCB-21+33 24.3U pg/L
PCB-22 16.4U pg/L
PCB-31 33.4U pg/L
PCB-37 10.4U pg/L
PCB-52 36.7U pg/L
PCB-56 11.5U pg/L
PCB-60 5.52U pg/L
PCB-61+70+74+76 53.0U pg/L
PCB-64 10.3U pglL
PCB-66 19.7U pg/L
DPWG42207 L56620-5 PCB-11 50.0U pg/L A
PCB-16 12.8U pg/L
PCB-18 + 30 28.5U pg/L
PCB-20 + 28 23.2U pg/L
PCB-21+33 15.6U pg/L
PCB-22 11.2U pg/L
PCB-31 20.4U pgiL
PCB-37 5.75U pg/L
PCB-52 21.9U pg/L
PCB-56 4.98U pg/L
PCB-60 3.10U pg/L
PCB-61+70+74+76 25.1U pg/L
PCB-64 6.97U pg/l
PCB-66 11.4U pg/L
PCB-147 + 149 23.1U pg/L
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LDC #:.__29144B31

SDG #__DPWG42207

Laboratory: AnatyticatPerspeetives-
Ax
METHOD: H‘QGC/HRMS

S Ana 4|-|‘ r-.q,/(

VALIDATION COMPLETENESS WORKSHEET

Level Il

Serien W

olychlorinated Biphenyl Congeners (EPA Method 1668A)

Date:

Page:
Reviewer:

2nd Reviewer:

5/)>

_‘LO

e

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

g —%
/MQLU( l-bvw\‘l 5-! gﬁ —F \O/\(/
Validation Area Comments
I. | Technical holding times L\ |sampling dates: % ]I(a - 10'7, '-\\ \
il GC/MS Instrument performance check A ! l ‘
| Initial calibration JAN % B0 20
IV. | Routine calibration#€y" A ced = 3o / g
V. | Blanks S
VI. | Matrix spike/Matrix spike duplicates / DW(7 % o\/if V\A‘ wpe e a'
VII. | Laboratory control samples A O 7R
VIll. | Regional quality assurance and quality control N
IX. | Internal standards A
X. | Target compound identifications N
Xl. | Compound quantitationRL/LOQ/LODs E,\yl}
Xll. | System performance N
Xill. | Overall assessment of data A
XIV. | Field duplicates N
XV. | Field blanks [\)
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 Sample‘s. y(
1 |156171-5. 11 |L56386-5 21 | wgdiqil 31
2 L56171-9 . 12 |L56386-9 22 32
3 L56171-13 13 |L56620-1 23 33
4 L56171-17. 14 [L56620-5 24 34
5 L56292-1 15 |L56620-5DUP 25 35
6 L56292-5 16 26 36
7 1.56292-9 . 17 27 37
8 L56292-15 18 28 38
9 L56292-19 19 29 39
10 | L56386-1 20 30 40
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LDC #: 2@4‘/‘/5 ?’/ VALIDATION FINDINGS WORKSHEET
Blanks

METHOD: HRGC/HRMS PCBV Congeners (EPA Method 1668A)
se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
L 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?
Y/N _N/A Was the method blank contaminated?

Conc. units:__ pa/lL

ank extraction date:_ 11/13/12 Blank analysis date:__11/20/12 Associated samples:

Page: _{ of 4

Reviewer:

2nd Reviewer: g ——

ALL

Compound || Blank ID Sample Identification
‘ ‘ WG41911-MB 5X 13 14

PCB-11 29.6 148 84.9U 50.0U
PCB-16 3.63 18.15 12.8U
PCB-18 + 30 8.32 41.6 34.8U 28.5U
PCB-20 + 28 13.0 65 39.5U 23.2U
PCB-21 + 33 8.08 40.4 24.3U 15.6U
PCB-22 5.27 26.35 16.4U 11.2U
PCB-31 10.5 52.5 33.4U 20.4U
PCB-37 3.60 18 10.4U 5.75U
PCB-44 + 47 + 65 10.3 51.5

PCB-45 + 51 2.61 13.05

PCB-52 9.51 47.55 36.7U 21.9U
PCB-56 2.82 14.1 11.5U 4.98U
PCB-60 1.80 9 5.52U 3.10U
PCB-61+ 70+ 74 + 76 13.1 65.5 53.0U 25.1U
PCB-64 2.86 14.3 10.3U 6.97U
PCB-66 5.67 28.35 19.7U 11.4U
PCB-86 + 87 + 97 + 108 + 119 + 125 7.00 35

PCB-147 + 149 7.58 37.9 23.1U
PCB -180 + 193 3.03 15.15
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Lbc#_29 /YYR3 / VALIDATION FINDINGS WORKSHEET

Page: ( of /
Compound Quantitation and RLs Reviewer: =

2nd Reviewer; __ t~_

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668A)

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

Y N NA Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound?

Y N N/A Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).

# Date Sample ID Finding Associated Samples Qualifications
All TCL compounds flagged "K" by the laboratory A \\ A / A

/

as estimated maximum possible concentration

Comments: _See sample calculation verification worksheet for recalculations
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LDC Report# 29144C21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway
Collection Date: August 16 through October 24, 2012
LDC Report Date: February 11, 2013

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: EPA Level Ill

Laboratory: AXYS Analytical Services Ltd.

Sample Delivery Group (SDG): DPWG42280
Sample Identification

L56171-1
L56171-5
L56171-9
L56171-13
L56171-17
L56292-1
L56292-5
L.56292-9
L56292-15
L56292-19
L.56386-1
L56386-5
L56386-9
L56620-1
L56620-5
L56620-5DUP
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Introduction

This data review covers 16 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 1613B for Polychlorinated
Dioxins/Dibenzofurans.

This review follows the Lower Duwamish Waterway Bulk Atmospheric Deposition Study
Sampling and Analysis Plan in King County Combined Sewer System Sampling and
Analysis Plan (Final August 2011) and EPA Region 10 SOP for the Validation of
Polychlorinated Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran (PCDF) Data
(Revision 2.0, January 31, 1996).

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

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

u

NJ

uJ

None

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

Indicates an estimated value.

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

J2 Calibration Range exceeded: Indicates possible low bias.

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

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

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

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

Quality control indicates the data is not usable.

Presumptive evidence of presence of the compound at an estimated quantity.

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

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

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

VAALOGINAKING COUNTYNDUWAMISH\29144C21_KC3.DOC



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

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for all samples were reported at 5.2°C to 7.2°C upon receipt by the
laboratory.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 13C-2,3,7,8-TCDD and 13C—1,2,3,4—TCDD was less than or equal to
25%.

lll. Initial Calibration

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

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

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
IV. Routine Calibration (Continuing)
Routine calibration was performed at the required frequencies.

All of the routine calibration results were within the QC limits for unlabeled compounds and
labeled compounds.

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

V. Blanks

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

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

VI. Matrix Spike/Matrix Spike Duplicates
The laboratory has indicated that there were no matrix spike (MS) and matrix spike

duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike
and matrix spike duplicate analyses were not performed for this SDG.
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Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIL. Ongoing Precision & Recovery Samples (OPR)

Ongoing precision and recovery (OPR) 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.
X. Target Compound Identifications

Raw data were not reviewed for this SDG.

Xl. Compound Quantitation

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

Sample Compound Flag AorP

All samples in SDG DPWG42280 All TCL compounds flagged "K" by the laboratory U A
as estimated maximum possible concentration.

Raw data were not reviewed for this SDG.

XIl. System Performance

Raw data were not reviewed for this SDG.

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:
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Sample Compound Flag AorP

L56171-1 2,3,7,8-TCDF (from DB-5) R A
L56171-5
L56171-9
15617113
L56292-1
L56292-5
L56292-9
L56292-15
1.56386-1
L.56386-5
L56386-9

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

No field duplicates were identified in this SDG.

XV. Field Blanks

No field blanks were identified in this SDG.
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Lower Duwamish Waterway
Dioxins/Dibenzofurans - Data Qualification Summary - SDG DPWG42280

SDG Sample Compound Flag AorP Reason

DPWG42280 | L56171-1 All TCL compounds flagged "K" U A Compound quantitation
L56171-5 by the laboratory as estimated (EMPC)

L56171-9 maximum possible concentration.
L56171-13
1.56171-17
L56292-1
L56292-5
1.56292-9
L56292-15
L56292-19
1.56386-1
L56386-5
L56386-9
L56620-1
L56620-5

DPWG42280 | L56171-1 2,3,7,8-TCDF (from DB-5) R A Overall assessment of
L56171-5 data

L56171-9
L56171-13
L56292-1
L56292-5
L56292-9
L56292-15
L56386-1
L56386-5
L56386-9

Lower Duwamish Waterway
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
DPWG42280

No Sample Data Qualified in this SDG
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LDC #:__29144C21 VALIDATION COMPLETENESS WORKSHEET Date: 7-/9 /3
SDG #____DPWG42280 Level lll Page._'of /
Laboratory: AXYS Analytical Services Ltd. 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.

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

~

(,@O\M ‘-Lw 3.\0C. —7 w. S ¢

Validation Area Comments
I.__| Technical holding times A Sampling dates: % ,(a - 10)24 , \
1. HRGC/HRMS Instrument performance check A ,
.| Initial calibration A °/ L = 20 / LY
IV. | Routine calibration/I€%~ A &C  limy \"IS
V. | Blanks Sw Tempe” w
V1. | Matrix spike/Matrix spike duplicates / pw’ % [ \\N tw’\" Se ce \,\4‘ "—d‘
VIi. | Laboratory control samples A of R ‘ ’
VIIl. | Regional quality assurance and quality control N
IX. { Internal standards A & lim) x‘)
X. Target compound identifications N
Xl. | Compound quantitation/RL/LOQ/LODs N
Xll. | System performance N
XIi. | 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 Samplt\aﬂsﬂi 6/‘/
1 L56171-1 11 |L56386-1 21 | WaH 19\ - mp |31
2 L56171-5 12 [L56386-5 22 32
3 L56171-9 13 [L56386-9 23 33
4 L56171-13 14 |1 56620-1 24 34
5 L56171-17 15 |1.56620-5 25 35
6 1.56292-1 16 |L56620-5DUP 26 36
7 1.56292-5 17 27 37
8 L56292-9 18 28 38
9 L56292-15 19 29 39
10 | L56292-19 20 30 40
Notes:

29144C21W.wpd



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

VALIDATION FINDINGS WORKSHEET

A.23,78-TCDD

F.1.2,3,4,6,7,8-HpCDD

K. 1.2,3,4,7,8-HxCDF

P. 1,2,3,4,7,8,9-HpCDF

U. Total HpCDD

B. 1,2,3,7,8-PeCDD

G. OCDD

L. 1,2,3,6,7,8-HxCDF

Q. OCDF

V. Total TCDF

C.1,2,3,4,7,8-HxCDD

H.2,3,7,8-TCDF

M. 2,3,4,6,7,8-HxCDF

R. Total TCDD

W. Total PeCDF

D. 1,2,3,6,7,8-HxCDD

I.1,2,3,7,8-PeCDF

N. 1,2,3,7,8,9-HxCDF

S. Total PeCDD

X. Total HXxCDF

E. 1,2,3,7,8,9-HxCDD

J. 2,3,4,7,8-PeCDF

0.1,2,3,4,6,7,8-HpCDF

T. Total HxCDD

Y. Total HpCDF

Notes:

COMPNDL




LDC # Z2/YYC 27 VALIDATION FINDINGS WORKSHEET Page: _/of__{
Compound Quantitation and Reported CRQLs Reviewer:_ ~7
2nd Reviewer: L~

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

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

Y N N/A Were the correct internal standard (1S), 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 Sample ID Finding Associated Samples Qualifications
All TCL compounds flagged "K" by the . QY U/A

laboratory as estimated maximum possible

concentration.
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LDC#_ 371y dc 2] VALIDATION FINDINGS WORKSHEET Page: _/ of /

Overall Assessment of Data Reviewer. 25
2nd Reviewer: _~

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
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 M N/A Was the overall quality and usability of the data acceptable?

o \m,fo\
# Date Sampleth Finding Associated Samples Qualifications
N o Resutr  munl  be vy UL —»A %/A

Yg\oof-\:eo& "From 0_527/\’ W= 13

Comments:

VAVALIDATION WORKSHEETS\DIOXIN16\0VR16.DOC



LDC Report# 29144D21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway
Collection Date: May 2, 2012

LDC Report Date: February 11, 2013

Matrix: Water

Parameters: Dioxins/Dibenzofurans
Validation Level: EPA Level lll

Laboratory: AXYS Analytical Services Ltd.

Sample Delivery Group (SDG): DPWG41395
Sample Identification

L55530-7
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Introduction

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

This review follows the Lower Duwamish Waterway Bulk Atmospheric Deposition Study
Sampling and Analysis Plan in King County Combined Sewer System Sampling and
Analysis Plan (Final August 2011) and EPA Region 10 SOP for the Validation of
Polychlorinated Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran (PCDF) Data
(Revision 2.0, January 31, 1996).

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

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

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

J Indicates an estimated value.

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

J2 Calibration Range exceeded: Indicates possible low bias.

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

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

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

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

R Quality control indicates the data is not usable.

NJ Presumptive evidence of presence of the compound at an estimated quantity.

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

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

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

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for all samples were reported at 7.2°C upon receipt by the laboratory.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

lll. Initial Calibration

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

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

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
IV. Routine Calibration (Continuing)
Routine calibration was performed at the required frequencies.

All of the routine calibration results were within the QC limits for unlabeled compounds and
labeled compounds.

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

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

Extraction Associated
Method Blank ID Date Compound Concentration Samples
WG41164-MB 9/12/12 1,2,3,4,6,7,8-HpCDD 0.865 pg/L All samples in SDG
Total HpCDD 0.865 pg/L DPWG41395

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.

4
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Method blank results flagged "K" by the laboratory as estimated maximum possible
concentration (EMPC) were considered not detected.

VI. Matrix Spike/Matrix Spike Duplicates

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

VIl. Ongoing Precision & Recovery Samples (OPR)

Ongoing precision and recovery (OPR) control samples were reviewed for each matrix as
applicable. The percent recoveries (%R) were within the QC limits.

VIII. Regional Quality Assurance and Quality Control
Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.
X. Target Compound Ildentifications

Raw data were not reviewed for this SDG.

Xl. Compound Quantitation

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

Sample Compound Flag AorP

All samples in SDG DPWG41395 All TCL compounds flagged "K" by the laboratory U A
as estimated maximum possible concentration.

Raw data were not reviewed for this SDG.

XIl. System Performance

Raw data were not reviewed for this SDG.

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:
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Sample

Compound

Flag

AorP

All samples in SDG DPWG41395

2,3,7,8-TCDF (from DB-5)

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

XV. Field Blanks

No field blanks were identified in this SDG.
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Lower Duwamish Waterway
Dioxins/Dibenzofurans - Data Qualification Summary - SDG DPWG41395

SDG Sample Compound Flag AorP Reason

DPWG41395 | L55530-7 All TCL compounds flagged "K" U A
by the laboratory as estimated
maximum possible concentration.

Compound quantitation
(EMPC)

DPWG41395 | L55530-7 2,3,7,8-TCDF (from DB-5) R A Overall assessment of

data

Lower Duwamish Waterway

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
DPWGA41395

No Sample Data Qualified in this SDG

V:\LOGINAKING COUNTY\DUWAMISH\29144D21_KC3.DOC



LDC #:__29144D21 VALIDATION COMPLETENESS WORKSHEET Date:_ 2] gH >

SDG #___ DPWG41395 Level llI Page:_[of /
Laboratory: AXYS Analytical Services Ltd. Reviewer: é 7
2nd Reviewer:

L
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1618’8)

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

co oA lg‘w = 1.2 ‘c
Validation Area Comments
I. | Technical holding times A Sampling dates: 5 ’ 2 , 1
1. HRGC/HRMS Instrument performance check A I
.| Initial calibration A °L #0 =-20/23
IV. | Routine calibration/l€x" A &¢ Lmi >
V. |Blanks SW
VI. | Matrix spike/Matrix spike duplicates N C “C P\k %p&d ,L \ 6—01
VII. | Laboratory control samples A OPR & U
VIII._| Regional quality assurance and quality control N
IX. | Internal standards AN &C L s
X. | Target compound identifications N
XI. | Compound quantitation/RL/LOQ/LODs N
XIl. | System performance N
XlI. | Overall assessment of data A_
XIV. | Field duplicates N
XV._| Field blanks I\/
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: .~
wo A
1 | L58530-7 N (W NeH- M |2t 31
2 12 22 32
3 13 23 33
4 14 24 34
5 16 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:
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METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)

VALIDATION FINDINGS WORKSHEET

A.2,3,7,8-TCDD F.1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P.1,2,3,4,7,8,9-HpCDF U. Total HpCDD
B. 1,2,3,7,8-PeCDD G. OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF
C.1,2,3,4,7,8-HxCDD H.2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF

D. 1,2,3,6,7,8-HxCDD

[.1,2,3,7,8-PeCDF

N. 1,2,3,7,8,9-HxCDF

S. Total PeCDD

X. Total HXCDF

E. 1.2,3,7,8,9-HxCDD

J.2,3,4,7,8-PeCDF

0.1,2,3,4,6,7,8-HpCDF

T. Total HxCDD

Y. Total HpCDF

Notes:

COMPNDL




LDC #__24 4402 | VALIDATION FINDINGS WORKSHEET

Page:__/of L
Blanks Reviewer___ /2
2nd Reviewer: L~
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Were all samples associated with a method blank?
Y [N _N/A Was a method blank performed for each matrix and whenever a sample extraction was performed?
N_N/A Was the method blank contaminated? _
nk extraction date: "lhll 1 Blank analysis date: ‘ilw l |2 Associated samples: A 75X
Conc. units:
Compound " Blank ID Sample Identification
Wadlby-H4B
F 0. 865
Y 0.8bg
Blank extraction date: Blank analysis date:
Conc. units:

Associated Samples:

Sample Identification

Compound || Blank ID

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".
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LDC#_2F/44P 2 ) VALIDATION FINDINGS WORKSHEET Page: ' of _/
Compound Quantitation and Reported CRQLs Reviewer: /7
2nd Reviewer____ ™~

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

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

Y N N/A Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound?
Y N N/ Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).
# Date Sample ID Finding Associated Samples Qualifications

All TCL compounds flagged "K" by the U/A

WG UL M

laboratory as estimated maximum possible

concentration.
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LDC #: :zﬂ(LHDL}

VALIDATION FINDINGS WORKSHEET
Overall Assessment of Data

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

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

Page: _/of_/

Reviewer. 7
2nd Reviewer: Ins

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?
Lo P 0‘
# Date Samptetb— Finding Associated Samples Qualifications
w Trom DRS er. sl W\u-&\’ be AN '\‘l/ AN
ceporved  trom DB22¢
N Y
Comments:

OVR.T9



LDC Report# 29144E21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway
Collection Date: March 15 through July 19, 2012
LDC Report Date: February 11, 2013

Matrix: Water

Parameters: Dioxins/Dibenzofurans
Validation Level: EPA Level llI

Laboratory: AXYS Analytical Services Ltd.

Sample Delivery Group (SDG): DPWG41240
Sample Identification

L55316-1
L55316-8
L55530-1
L55530-5
L55530-6
L55793-13
L55963-11
L55963-17
L55963-21
L56076-1
L56076-5
L56076-9
L56076-13
L56076-17
L56076-13DUP
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Introduction

This data review covers 15 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 1613B for Polychlorinated
Dioxins/Dibenzofurans.

This review follows the Lower Duwamish Waterway Bulk Atmospheric Deposition Study
Sampling and Analysis Plan in King County Combined Sewer System Sampling and
Analysis Plan (Final August 2011) and EPA Region 10 SOP for the Validation of
Polychlorinated Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran (PCDF) Data
(Revision 2.0, January 31, 1996).

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

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

U

NJ

uJ

None

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

Indicates an estimated value.

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

J2 Calibration Range exceeded: Indicates possible low bias.

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

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

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

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

Quality control indicates the data is not usable.

Presumptive evidence of presence of the compound at an estimated quantity.

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

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

Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.
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I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for all samples were reported at 5.2°C to 7.2°C upon receipt by the
laboratory.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 13C-2,3,7,8-TCDD and 13C—1,2,3,4-TCDD was less than or equal to
25%.

lll. Initial Calibration

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

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

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
IV. Routine Calibration (Continuing)
Routine calibration was performed at the required frequencies.

All of the routine calibration results were within the QC limits for unlabeled compounds and
labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within method criteria.
V. Blanks
Method blanks were reviewed for each matrix as applicable. No polychiorinated

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

Extraction Associated
Method Blank ID Date Compound Concentration Samples
WG40924-MB 8/15/12 OoCDD 2.80 pg/L All samples in SDG
DPWG41240
4
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Sample concentrations were compared to concentrations detected in the method blanks.
The sample concentrations were either not detected or were significantly greater (>5X
blank contaminants) than the concentrations found in the associated method blanks.

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

VI. Matrix Spike/Matrix Spike Duplicates
The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike

and matrix spike duplicate analyses were not performed for this SDG.

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

VIl. Ongoing Precision & Recovery Samples (OPR)

Ongoing precision and recovery (OPR) 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.

X. Target Compound Identifications

Raw data were not reviewed for this SDG.

XI. Compound Quantitation

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

Sample Compound Flag AorP

All samples in SDG DPWG41240 All TCL compounds flagged "K" by the laboratory U A
as estimated maximum possible concentration.

Raw data were not reviewed for this SDG.
XIl. System Performance

Raw data were not reviewed for this SDG.
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Xlll. Overall Assessment of Data

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

Sample Compound Flag AorP
L55316-8 2,3,7,8-TCDF (from DB-5) R A
L55530-6
L55963-11
1.56076-5

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

No field duplicates were identified in this SDG.

XV. Field Blanks

No field blanks were identified in this SDG.
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Lower Duwamish Waterway
Dioxins/Dibenzofurans - Data Qualification Summary - SDG DPWG41240

SDG Sample Compound Flag AorP Reason

DPWG41240 | L55316-1 All TCL compounds flagged "K" ] A Compound quantitation
1.55316-8 by the laboratory as estimated (EMPC)

L55530-1 maximum possible concentration.
1.55530-5
1.55530-6
L55793-13
L55963-11
L55963-17
L55963-21
L56076-1
L56076-5
L56076-9
L56076-13
L56076-17

DPWG41240 | L55316-8 2,3,7,8-TCDF (from DB-5) - R A Overall assessment of
L55530-6 data

L55963-11
L56076-5

Lower Duwamish Waterway
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
DPWG41240

No Sample Data Qualified in this SDG
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LDC #:__29144E21 VALIDATION COMPLETENESS WORKSHEET Date: oz//5///3‘

SDG #___DPWG41240 Level llI - Page:_/of /.
Laboratory: AXYS Analytical Services Ltd. Reviewer:
2nd Reviewer:

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

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

cooud lenp  g§a°¢ — 9a'c
Validation Area Comments
I.__| Technical holding times I\ |sampling dates: 3./lY ! 12 — 7 / 121 ![‘h
1. HRGC/HRMS Instrument performance check A,
lll.__ ] Initial calibration A DA AP £ 20 /’) 5
IV. | Routine calibrationAC\M. A scC \i \(vf\—\i
V. | Blanks S .
V1. | Matrix spike/Matrix spike duplicates / Pwyp N A ' c “!‘(_ V\:\‘ S\ "‘A«f‘j
VI1. | Laboratory control samples A AN ‘
VIIl. | Regional quality assurance and quality control N
iX. | Internal standards /,\ AcC himi "\"
X. | Target compound identifications N
Xl. | Compound quantitation/RL/LOQ/LODs N
Xli. | System performance N
Xl | Overall assessment of data A
XIV. | Field duplicates ]\}
XV. | Field blanks I\j
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 Samp/les:
wiods
1 | L55316-1 11 |L56076-5 21 | WEHoopd-pm (31
2 L55316-8 12 |L56076-9 22 32
3 L55530-1 13 |L56076-13 23 33
4 L55530-5 14 |L56076-17 24 34
5 L565530-6 15 |L56076-13DUP 25 35
6 L55793-13 16 26 36
7 L55963-11 17 27 37
8 L55963-17 18 28 38
9 L55963-21 19 29 39
10 | L56076-1 20 30 40
Notes:

29144E21W.wpd



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

VALIDATION FINDINGS WORKSHEET

A.2,3,7,8-TCDD F.1,23,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P.1,2,3,4,7,8,9-HpCDF U. Total HpCDD
B. 1,2,3,7,8-PeCDD G. OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF
C.1,2,3,4,7,8-HxCDD H.2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF

D. 1,2,3,6,7,8-HxCDD

1.1,2,3,7,8-PeCDF

N. 1,2,3,7,8,9-HxCDF

S. Total PeCDD

X. Total HxCDF

E. 1,2,3,7,8,9-HxCDD

J. 2,3,4,7,8-PeCDF

0.1,2,3,4,6,7,8-HpCDF

T. Total HXCDD

Y. Total HpCDF

Notes:

COMPNDL




LDC#__ 27 [4{E> / VALIDATION FINDINGS WORKSHEET Page:_/of__/

Blanks Reviewer___ /7
2nd Reviewer: L
ETHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)

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

N N/A Were all samples associated with a method blank?
Y N N/A Was a method blank performed for each matrix and whenever a sample extraction was performed?
LY/ N N/A Was the method blank contaminated?
Blank extraction date: |1 [\7/ Blank analysis date:_ ¥ ‘?>‘ l Vo Associated samples:__ All 7 sX
Conc. units:
l Compound Blank ID Sample ldentification

WG 4oqHd - M D
2.90

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

V:\Validation Worksheets\Dioxin16\BLANKS16.wpd



LDC#_ o9 /W/EU/ VALIDATION FINDINGS WORKSHEET Page: / of /
Compound Quantitation and Reported CRQLs Reviewer:

2nd Reviewer:_ea_é

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

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

Y N N/A Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound?
Y N IN/A Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).
# Date Sample ID Finding Associated Samples Qualifications

All TCL compounds flagged "K" by the At U/A

laboratory as estimated maximum possible

concentration.

V:WALIDATION WORKSHEETS\DIOXIN16\COMQUA16.D0C



Loc#_27/47¢2/ VALIDATION FINDINGS WORKSHEET page: of _/

Overall Assessment of Data Reviewer. ____ £7
2nd Reviewer: ———

METHOD: HRGC/HRMS Dioxins/Dibenzofurans(EPA Method 1613B)
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 AN N/A Was the overall quality and usability of the data acceptable?

# Date Sampleib- Finding Associated Samples Qualifications
B grom DBD ceguM  prom Dp22 < 2 s ) B/

st be  epoiled
4

Comments:

OVR.T9
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Laboratory Data Consultants, Inc.

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009

IR RIS RIS )

DC Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439
King County Environmental Laboratory March 14, 2013
322 W. Ewing Street
Seattle WA 98119

ATTN: Mr. Fritz Grothkopp

SUBJECT: Lower Duwamish Waterway, Bulk Atmosphere Deposition Study, Data
Validation

Dear Mr. Grothkopp,

Enclosed is the final validation report for the fraction listed below. This SDG was received
on February 26, 2013. Attachment 1 is a summary of the samples that were reviewed for
each analysis.

LDC Project # 29290:
SDG # Fraction
DPWG42610 Polychlorinated Biphenyls as Congeners

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

° Lower Duwamish Waterway Bulk Atmospheric Deposition Study Sampling
and Analysis Plan, August 2011

° EPA Region 10 SOP for the Validation of Polychlorinated Dibenzodioxin
(PCDD) and Polychlorinated Dibenzofuran (PCDF) Data, Revision 2.0,
January 31,1996
Please feel free to contact us if you have any questions.
Sincerely,
Stella S. Cuenco
Operations Manager/Senior Chemist

L:\King County\Duwamish\29290COV.wpd



RTC CD Attachment 1

{3) PCB

DATE | DATE Cong

DC SDG# REC'D DUE |[(1668A)
S|IWI|S|W|S|w]|]S]|w]S|Ww|[S|w][S]wW]|S |W WJ|lSsS |w

A DPWG42610 02/26/13]03/19/13 | 1 0
[Fotal A/SC 1{0]J]o0jo}jojJojojojojlojojojojojojio]o 0j0]O
Shaded cells indicate Level IV validation (all other cells are Level Il validation). These sample counts do not include MS/MSD, and DUPs 29290ST.wpd




LDC Report# 29290A31

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lower Duwamish Waterway, Bulk Atmospheric Study
Collection Date: August 16, 2012

LDC Report Date: March 12, 2013

Matrix: Water

Parameters: Polychlorinated Biphenyls as Congeners

Validation Level: EPA Level lli

Laboratory: AXYS Analytical Services, Ltd.

Sample Delivery Group (SDG): DPWG42610
Sample Identification

L56171-1

1
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 1668A for Polychlorinated
Biphenyls as Congeners.

This review follows the Lower Duwamish Waterway Bulk Atmospheric Deposition Study
Sampling and Analysis Plan (Final August 2011) and EPA Region 10 SOP for the
Validation of Polychlorinated Dibenzodioxin (PCDD) and Polychlorinated Dibenzofuran
(PCDF) Data (Revision 2.0, January 31, 1996).

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

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

2
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The following are definitions of the data qualifiers:

u

NJ

uJ

None

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

Indicates an estimated value.

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

J2 Calibration Range exceeded: Indicates possible low bias.

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

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

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

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

Quality control indicates the data is not usable.

Presumptive evidence of presence of the compound at an estimated quantity.

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

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

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

3
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I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for all samples were reported at 8.4°C upon receipt by the laboratory.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all congeners. The chromatographic
resolution between the congeners PCB-23 and PCB-34 and congeners PCB-182 and PCB-
187 was resolved with a valley of less than or equal to 40%.

lil. Initial Calibration

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

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

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

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 method criteria.

V. Blanks

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

4
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Extraction
Method Blank ID Date Compound Concentration Associated Samples
WG42168-101 12/13/12 PCB-1 3.51 pg/L All samples in SDG
PCB-2 2.91 pg/L DPWG42610
PCB-18+30 1.10 pg/L
PCB-20+28 2.26 pg/L
PCB-22 0.694 pg/L
PCB-26+29 0.405 pg/L
PCB-31 1.45 pg/L
PCB-37 0.681 pg/L
PCB-44+47+65 2.52 pg/L
PCB-49+69 0.829 pg/L
PCB-52 2.09 pg/L
PCB-56 1.05 pg/L
PCB-86+87+97+108+119+125 2.63 pg/l
PCB-105 1.24 pg/lL
PCB-110+115 3.58 pg/L
PCB-129+138+160+163 3.13 pg/L
PCB-135+151+154 1.21 pg/L
PCB-153+168 2.47 pg/L
Total Monochlorobiphenyls 6.42 pg/L
Total Trichlorobiphenyls 6.59 pa/L
Total Tetrachlorobiphenyls 6.49 pg/L
Total Pentachlorobiphenyls 7.45 pg/L
Total Hexachlorobiphenyl 6.81 pg/L

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

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

VI. Matrix Spike/Matrix Spike Duplicates
The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike

and matrix spike duplicate analyses were not performed for this SDG.

VII. Ongoing Precision & Recovery Samples (OPR)

Ongoing precision and recovery (OPR) 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 (%R) were within QC limits.

5
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X. Target Compound Identifications
Raw data were not reviewed for this SDG.
Xl. Compound Quantitation

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

Sample Compound Flag AorP

All samples in SDG DPWG42610 All TCL compounds flagged "K" by the laboratory ] A
as estimated maximum possible concentration.

Raw data were not reviewed for this SDG.

XIl. System Performance

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.
XIV. Field Duplicates

No field duplicates were identified in this SDG.

XV. Field Blanks

No field blanks were identified in this SDG.

6
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Lower Duwamish Waterway, Bulk Atmospheric Study
Polychlorinated Biphenyls as Congeners - Data Qualification Summary - SDG
DPWG42610

SDG Sample Compound Flag AorP Reason
DPWG42610 L56171-1 All TCL compounds flagged "K" U A Compound
by the laboratory as estimated quantitation and
maximum possible RLs (EMPC)
concentration.

Lower Duwamish Waterway, Bulk Atmospheric Study
Polychlorinated Biphenyls as Congeners - Laboratory Blank Data Qualification
Summary - SDG DPWG42610

No Sample Data Qualified in this SDG

7
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LDC #:_ 29290A31 VALIDATION COMPLETENESS WORKSHEET Dateza’(/‘/B
SDG #__DPWG42610 Level Il Page: éof A

Laboratory: AXYS Analytical Services Ltd. Reviewer:

2nd Reviewer: h

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.

Validation Area Comments
Sampling dates: % /’bh?/

I.___| Technical holding times

II. GC/MS Instrument performance check

£ 20
30/50%

1. Initial calibration

IV. | Routine calibrationd&e

V. Blanks

Client
0P

VI. | Matrix spike/Matrix spike duplicates

VII. | Laboratory control samples

VIII. | Regional quality assurance and quality control

IX. | Internal standards

X. | Target compound identifications

XI. | Compound quantitationRL/RE&-GBe-

XIl. | System performance

Xlil. | Overall assessment of data

XIV. | Field duplicates

XV. | Field blanks

N e 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: \IJQW
.
1 L56171-1 11 21 31
2 WS4RHEE-10— 12 22 32
3 13 23 33
4 14 24 34
5 [WGHDWR-)O) |15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

29290A31W.wpd



.oc#24290 3) VALIDATION FINDINGS WORKSHEET page:_/of |

Technical Holding Times Reviewer: \/~—
2nd Reviewer:__ 1__
All gircled dates have exceeded the technical holding times.
Y /A Were all cooler temperatures within validation criteria?

METHOD : HRGC/HRMS PCB Congeners (EPA Method 1668)

Sample ID Matrix Preserved Sampling Date Bxtraction-date—. Analysis date ofDeys~— | Qualifier

W, NAE [ Shuliz | eACoed mp-ﬁ/li%u‘&- A)vﬁua

TECHNICAL HOLDING TIME CRITERIA

EXTRACTABLES ‘
Water: Extracted within 1 year (pH 2-3), analyzed within 40 days.
Soil: Extracted within 1 year (if stored at < -10 °C), analyzed within 40 days.

HT1668.wpd



LDC #: 29290A31 VALIDATION FINDINGS WORKSHEET Page: 1 of _

Blanks Reviewer:__TM
2nd Reviewer:__d
METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668)A
Blank extraction date: 12/13/12 Blank analysis date:_12/20/12
Conc. units:_pg/L Associated samples: ALL U
| Compound || Blank ID Sample Identification
WG42168-101 5x 1

PCB-1 3.51 17.55

PCB-2 2.91 14.55

PCB-18+30 1.10 5.5

PCB-20+28 2.26 11.3

PCB-22 0.694 3.47

PCB-26+29 0.405 2.025

PCB-31 1.45 7.25

PCB-37 0.681 3.405

PCB-44+47+65 2.52 12.6

PCB-49+69 0.829 4.145

PCB-52 2.09 10.45

PCB-56 1.056 5.25

PCB-86+87+97+108+119+125 2.63 13.15

PCB-105 1.24 6.2

PCB-110+115 3.58 17.9

PCB-129+138+160+163 3.13 15.65

PCB-135+151+154 1.21 6.05

PCB-153+168 2.47 12.35

Total Monochlorobiphenyls 6.42 321

Total Trichlorobiphenyls 6.59 32.95

Total Tetrachlorobiphenyls 6.49 32.45

Total Pentachlorobiphenyls 7.45 37.25

yl B 81 3405

EMPC results qualify U

V:\Validation Worksheets\1668129290A31_MB.wpd



LDC #: 29290A31

VALIDATION FINDINGS WORKSHEET

Page: _1 of1
Compound Quantitation and Reported CRQLs Reviewer:  TM

2nd Reviewer: n

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C)

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

Y N NA Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound?
Y N _N/A Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).
# Date Sample ID Finding Associated Samples Qualifications
Results flagged ‘K" as EMPC

All U

Comments: See sample calculation verification worksheet for recalculations

V:\Validation Worksheets\1668\COMQUA_1668_EMPC.wpd
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