PrPPEPREE

lll

7750 E! Camino Real, Suite 2L Carisbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439
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“ m l LABORATORY DATA CONSULTANTS, INC.
D

Tetra Tech EC, Inc. September 30, 2008
19803 North Creek Parkway

Bothell, WA 98011

ATTN: Ms. Mary Diesel

SUBJECT: Lockheed West Seattle Superfund Site, Data Validation
Dear Ms. Diesel,

Enclosed are the final validation reports for the fractions listed below. These
SDGs were received on September 12, 2008. Attachment 1 is a summary of the
samples that were reviewed for each analysis.

LDC Project # 19462:
SDG # Fraction

K0803139 Polynuclear Aromatic Hydrocarbons, Chlorinated Pesticides,
Polychlorinated Biphenyls, Metals, Butyltins,
Dioxins/Dibenzofurans

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

o USEPA, Contract Laboratory Program National Functional Guidelines
for Organic Data Review, October 1999

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

° USEPA, Contract Laboratory Program National Functional Guidelines
for Polychlorinated Dioxins/Diobenzofurans Data Review, September
2005

° EPA SW 846, Third Edition, Test Methods for Evaluating Solid
Waste, update 1, July 1992; update lIA, August 1993; update II,
September 1994; update |IB, January 1995; update lll, December
1996; update llIA, April 1998

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

gjp@ﬁ

Erlinda T. Rauto
Operations Manager/Senior Chemist

VALOGIN\TTEMI-EC\L.ockheed\19462COV.wpd
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Lockheed West Seattle Superfund Site
Data Validation Reports
LDC# 19462

Polynuclear Aromatic Hydrocarbons



LDC Report# 19462A2b

Laboratory Data Consultants, Inc.
Data Validation Report

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

Laboratory:

Lockheed West Seattle Superfund Site
April 8, 2008

September 25, 2008

Sediment/Tissue

Polynuclear Aromatic Hydrocarbons
EPA Level |

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0803139

Sample Identification

A1-IT Sed

A1-IT Tissue
A1-IT SedMS
A1-IT SedMSD
A1-IT TissueMS
A1-IT TissueMSD

VALOGIN\TTEMI-EC\LOCKHEED\19462A2B.TE3



Introduction

This data review covers 3 sediment samples and 3 tissue samples listed on the cover
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW
846 Method 8270C using Selected lon Monitoring (SIM) for Polynuclear Aromatic
Hydrocarbons.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

VALOGIN\TTEMI-EC\LOCKHEED\19462A2B.TE3 2



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

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

II. GC/MS Instrument Performance Check

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

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

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

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

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

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

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

All of the continuing calibration RRF values were within validation criteria.
V. Blanks
Method blanks were reviewed for each matrix as applicable. No polynuclear aromatic

hydrocarbon contaminants were found in the method blanks with the following
exceptions:

Extraction Compound
Method Blank ID Date TIC (RT in minutes) Concentration Associated Samples
KWG0803638-5 4/21/08 Naphthalene 0.83 ug/Kg A1-IT Sed

VALOGIN\TTEMI-EC\LOCKHEED\19462A2B.TE3 3



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

No field blanks were identified in this SDG.

VI. Surrogate Spikes

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

Vil. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VIil. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control
Not applicable.

X. Internal Standards

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

Raw data were not reviewed for this SDG.

Xll. Compound Quantitation and CRQLs

Raw data were not reviewed for this SDG.

Xlil. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

VALOGIN\TTEMI-EC\LOCKHEED\19462A2B.TE3 4



XV. Overall Assessment

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

No field duplicates were identified in this SDG.

VALOGIN\TTEMI-EC\LOCKHEED\19462A2B.TE3 5




Lockheed West Seattle Superfund Site
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG K0803139

No Sample Data Qualified in this SDG
Lockheed West Seattle Superfund Site

Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification Summary
- SDG K0803139

No Sample Data Qualified in this SDG
Lockheed West Seattle Superfund Site
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary - SDG

K0803139

No Sample Data Qualified in this SDG

VALOGIN\TTEMI-EC\LOCKHEED\19462A2B.TE3 6



LDC #:
SDG #:

19462A2b

VALIDATION COMPLETENESS WORKSHEET

K0803139

Level 1l

Laboratory:_Columbia Analytical Services

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

;7&3/0?

Page _Lof

Reviewer: 7
2nd Reviewer: po

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: 7(/ ] / 0 Y
Il. | GC/MS Instrument performance check A r
1. | Initial calibration A
V. | Continuing calibration/ICV A jeV %
V. | Blanks sw
VI. | Surrogate spikes A
Vil. | Matrix spike/Matrix spike duplicates A
VIii. | Laboratory control samples A Les / ”
IX. | Regional Quality Assurance and Quality Control N
X. Internal standards A-
XI. | Target compound identification N
Xli. | Compound guantitation/CRQLs N
Xill. | Tentatively identified compounds (TICs) N
XIV, | System performance N
XV. ] Overall assessment of data A
xVI. | Field duplicates M
XVii. | Field blanks ,\/
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank

Validated Samples:

SW = See worksheet

FB = Field blank

~

EB = Equipment blank

e re®X 4 Tigoet
1 | A14T Sed 1 | KW Go Yo3e 35 b 31
2 | AT Tissue 12 ‘kWGﬂ?S/O 735345 32
3 | A14T Sedms 13 23 33
4 | A14T SedmsD 14 24 34
5 | A1-IT TissueMS 15 25 35
6 | AT TissueMSD 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

BNA-SIM.wpd
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Lockheed West Seattle Superfund Site
Data Validation Reports
LDC# 19462

Chlorinated Pesticides



LDC Report# 19462A3a

Laboratory Data Consultants, Inc.
Data Validation Report

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

Laboratory:

Lockheed West Seattle Superfund Site
April 8, 2008

September 23, 2008

Sediment/Tissue

Chlorinated Pesticides

EPA Level il

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0803139

Sample Identification

A1-IT Sed

A1-IT Tissue
A1-IT TissueMS
A1-IT TissueMSD

VALOGIN\TTEMI-EC\LOCKHEED\19462A3A.TE3



Introduction
This data review covers one sediment sample and 3 tissue samples listed on the
cover sheet including dilutions and reanalysis as applicable. The analyses were per
EPA SW 846 Method 8081A for Chlorinated Pesticides.
This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.
A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.
Blank results are summarized in Section V.
Field duplicates are summarized in Section XIV.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

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

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

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

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

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

VALOGIN\TTEMI-EC\LOCKHEED\19462A3A.TE3 2



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

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

Il. GC/ECD Instrument Performance Check

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

I1l. Initial Calibration

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

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

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

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

Date Standard Column Compound %D Associated Samples Flag AorP
4/29/08 | 0428F020/24 | DB-35MS | Toxaphene 18 A1-T Sed J (all detects) A
KWG0803699-9 UJ (all non-detects)
8/8/08 | 0808F004/08 | DB-XLB Endosulfan sulfate 16 A1-IT Tissue J (all detects) A
cis-Nonachlor 16 A1-IT TissueMS UJ (all non-detects)
Mirex 15.2 | AT TissueMSD
KWG08073184

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

The individual 4,4-DDT and Endrin breakdowns (%BD) were less than or equal to 15.0%.
V. Blanks

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

VALOGIN\TTEMI-EC\LOCKHEED\19462A3A. TE3 3



No field blanks were identified in this SDG.
VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VIIl. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

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

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

Raw data were not reviewed for this SDG.

Xil. Compound Quantitation and Reported CRQLs

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

Sample Compound RPD Flag AorP

A1-IT Tissue 4,4’-DDD 63.2 J (all detects) A

Raw data were not reviewed for this SDG.

VALOGINATTEMI-EC\LOCKHEED\19462A3A.TE3 4



Xlll. Overall Assessment of Data

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

X1V. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\TTEMI-EC\LOCKHEED\19462A3A.TE3 5



Lockheed West Seattle Superfund Site
Chlorinated Pesticides - Data Qualification Summary - SDG K0803139

SDG Sample Compound Flag AorP Reason
K0803139 | A1-IT Sed Toxaphene J (all detects) A Continuing calibration
UJ (all non-detects) (%D)

K0803139 | A1-IT Tissue Endosulfan sulfate J (all detects) A Continuing calibration
cis-Nonachlor UJ (all non-detects) (%D)
Mirex

K0803139 | A1-IT Tissue 4,4'-DDD J (all detects) A Compound quantitation

and CRQLs (RPD)

Lockheed West Seattle Superfund Site
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG
K0803139

No Sample Data Qualified in this SDG

Lockheed West Seattle Superfund Site

Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG K0803139

No Sample Data Qualified in this SDG

VALOGIN\TTEMI-EC\LOCKHEED\19462A3A.TE3




LDC #.__19462A3a VALIDATION COMPLETENESS WORKSHEET Date: 7/2‘3/ oy

SDG #.__K0803139 Level llI Page:_/of _1
Laboratory:_Columbia Analytical Services Reviewer.___77

2nd Reviewer:
METHOD: GC Chlorinated Pesticides (EPA SW 846 Method 8081A)

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

Validation Area Comments
I.__| Technical holding times A Sampling dates: ‘/ / £ ; [ 5/
Il. GC/ECD Instrument Performance Check A r
.| Initial calibration A
V.| Continuing calibration/ICV S AN
V. | Blanks A
V1. | Surrogate spikes A
Vil. | Matrix spike/Matrix spike duplicates A
VIII. | Laboratory control samples A Les / 0
IX. I Regional quality assurance and quality control N
Xa. | Florisil cartridge check N
Xb. | GPC Calibration N
Xi. | Target compound identification N e
Xll. | Compound quantitation and reported CRQLs S\N/
Xli. | Overall assessment of data 4-
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: g‘ ﬂ N T
1 | A1-IT Sed 1 |[KWGOXO369T - 1 31
2 | A1IT Tissue 12 !<W610207?> /8- 1] 22 32
3 A1-IT TissueMS 13 23 33
4 A1-IT TissueMSD 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

19462A3aW.wpd
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Lockheed West Seattle Superfund Site
Data Validation Reports
LDC# 19462

Polychlorinated Biphenyls



LDC Report# 19462A3b

Laboratory Data Consultants, Inc.
Data Validation Report

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

Laboratory:

Lockheed West Seattle Superfund Site
April 8, 2008

September 23, 2008

Sediment/Tissue

Polychlorinated Biphenyls

EPA Level lll

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0803139

Sample Identification

A1-IT Sed

A1-IT Tissue
A1-IT TissueMS
A1-IT TissueMSD
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Introduction
This data review covers one sediment sample and 3 tissue samples listed on the
cover sheet including dilutions and reanalysis as applicable. The analyses were per
EPA SW 846 Method 8082 for Polychlorinated Biphenyls.
This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.
A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.
Blank results are summarized in Section V.
Field duplicates are summarized in Section XIV.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

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

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

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

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

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

VALOGIN\TTEMI-EC\LOCKHEED\19462A3B.TE3 2




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

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

[I. GC/ECD Instrument Performance Check

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

l11. Initial Calibration

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

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

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

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

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

V. Blanks

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

No field blanks were identified in this SDG.
VI. Surrogate Spikes

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

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

matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.
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VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

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

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

Raw data were not reviewed for this SDG.

Xll. Compound Quantitation and Reported CRQLs

Raw data were not reviewed for this SDG.

Xlll. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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Lockheed West Seattle Superfund Site
Polychlorinated Biphenyls - Data Qualification Summary - SDG K0803139

No Sample Data Qualified in this SDG
Lockheed West Seattle Superfund Site
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
K0803139
No Sample Data Qualified in this SDG
Lockheed West Seattle Superfund Site

Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG
K0803139

No Sample Data Qualified in this SDG
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LDC #:___19462A3b VALIDATION COMPLETENESS WORKSHEET Date: 7/2‘3/0 ¥

SDG #:___K0803139 Level llI Page:_/of/_
Laboratory:_Columbia Analytical Services Reviewer: Z
2nd Reviewer:

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

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

Validation Area Comments
. Technical holding times A Sampling dates: ‘// / gp; o 5
Ii. | GC/ECD Instrument Performance Check A
ill. | Initial calibration A
IV. | Continuing calibration/ICV A lev = <
V. _|Blanks A
V1. | Surrogate spikes -A
Vil. | Matrix spike/Matrix spike duplicates A
Viii. { Laboratory control samples A Las / p
IX. | Regional quality assurance and guality control N
Xa. | Florisil cartridge check N
Xb. | GPC Calibration N
XI. | Target compound identification N
Xii. | Compound quantitation and reported CRQLs N
Xlll. | Overall assessment of data A-
xiv. | Field duplicates N
XV. | Field blanks ’\/
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: w M . 7— " agen?
1 | A14T sed 11 /( WGOK 03700 421> 31
2 | A1aT Tissue 12 | AWGOEOT2/7~ 225/ 32
3 A1-IT TissueMS 13 23 33
4 A1-IT TissueMSD 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

19462A3bW.wpd
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LDC Report# 19462A4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lockheed West Seattle Superfund Site
Collection Date: April 8, 2008

LDC Report Date: September 22, 2008

Matrix: Sediment/Tissue

Parameters: Metals

Validation Level: EPA Level llI

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0803139

Sample ldentification

A1-IT Sed

A1-IT Tissue
A1-IT SedMS
A1-IT SedDUP
A1-IT TissueMS
A1-IT TissueDUP
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Introduction

This data review covers 3 sediment samples and 3 tissue samples listed on the cover
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW
846 Methods 6020, 6010B, and 7000 for Metals. The metals analyzed were Antimony,
Arsenic, Cadmium, Chromium, Cobalt, Copper, Lead, Mercury, Molybdenum, Nickel,
Selenium, Silver, Thallium, Vanadium, and Zinc.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the methods stated above.

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

Blanks are summarized in Section lIl.

Field duplicates are summarized in Section XiIil.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

VALOGIN\TTEMI-EC\LOCKHEED\19462A4.TE3 2



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

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

Il. Calibration
An initial calibration was performed.

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

I1l. Blanks

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

Maximum
Method Blank ID Analyte Concentration Assoclated Samples
PB (prep blank) Chromium 0.15 mg/Kg A1T Sed
Cobalt 0.004 mg/Kg
Copper 0.03 mg/Kg
Lead 0.07 mg/Kg
Molybdenum 0.09 mg/Kg
ICB/CCB Cobalt 0.011 ug/L A1-IT Sed
Copper 0.04 ug/L
Molybdenum 0.04 ug/L
Silver 0.022 ug/L
PB (prep blank) Arsenic 0.09 mg/Kg A1-IT Tissue
Molybdenum 0.013 mg/Kg
Zinc 0.05 mg/Kg
ICB/CCB Arsenic 0.23 ug/L A1-IT Tissue
Silver 0.019 ug/L

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was
based on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis
of each analyte. The sample concentrations were either not detected or were significantly
greater (>5X blank contaminants) than the concentrations found in the associated
method blanks.

No field blanks were identified in this SDG.

VALOGIN\TTEMI-EC\LOCKHEED\19462A4.TE3 3



IV. ICP Interference Check Sample (ICS) Analysis
The frequency of analysis was met.
The criteria for analysis were met.

V. Matrix Spike Analysis

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits with the following exceptions:

Spike ID
(Associated

Samples) Analyte %R (Limits) Flag AorP
A1-IT SedMS Copper 170.5 (70-116) J (all detects) A
(A1-IT Sed)
A1-IT TissueMS Antimony 55.6 (70-130) J (all detects) A
(A14IT Tissue) Mercury 53.8 (60-130) UJ (all non-detects)

Silver 53.3 (70-130)

VI. Duplicate Sample Analysis

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

DUP ID
(Associated
Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP
A1-IT SedDUP Lead 57.8 (<20) - J (all detects) A
(A1-IT Sed) UJ (all non-detects)

Zinc 46.4 (<20) - J (all detects)
Ud (all non-detects)

VIl. Laboratory Control Samples (LCS)

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

VIII. Internal Standards

Raw data were not reviewed for this SDG.

VALOGIN\TTEMI-EC\LOCKHEED\19462A4.TE3 4



IX. Furnace Atomic Absorption QC

All reported MSAs were reviewed and found acceptable.
Raw data were not reviewed for this SDG.

X. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were
met.

Xl. Sample Result Verification

Raw data were not reviewed for this SDG.

Xll. Overall Assessment of Data

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

No field duplicates were identified in this SDG.

VALOGIN\TTEMI-EC\LOCKHEED\18462A4.TES 5



Lockheed West Seattle Superfund Site
Metals - Data Qualification Summary - SDG K0803139

SDG Sample Analyte Flag AorP Reason
K0803139 A1-IT Sed Copper J (all detects) A Matrix spike analysis
(%R)
K0803139 A1-IT Tissue Antimony J (all detects) A Matrix spike analysis
Mercury UJ (all non-detects) (%R)
Silver
K0803139 A1-IT Sed Lead J (all detects) A Duplicate analysis (RPD)
UJ (all non-detects)
Zinc J (all detects)
UJ (all non-detects)

Lockheed West Seattle Superfund Site
Metals - Laboratory Blank Data Qualification Summary - SDG K0803139

No Sample Data Qualified in this SDG

Lockheed West Seattle Superfund Site
Metals - Field Blank Data Qualification Summary - SDG K0803139

No Sample Data Qualified in this SDG

VALOGIN\TTEMI-EC\LOCKHEED\19462A4.TE3 6



LDC #
SDG #:

19462A4
K0803139

Laboratory:_Columbia Analytical Services

METHOD: Metals (EPA SW 846 Method 6010B/7000), 60290

VALIDATION COMPLETENESS WORKSHEET

Levei lll

HA

Date: 9- 15-98

Page:_{ of |
Reviewer;__
2nd Reviewer.___\~

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

Validation Area _Comments
1. Technical holding times 1‘\ Sampling dates: Y - 8-08%
I1._| calibration A
i, | Blanks Sw
IV. | ICP interference Check Sample (ICS) Analysis A
V. | Matrix Spike Analysis Sw M S
V!. | Duplicate Sample Analysis %Yé\ 5"‘1% PUP
Vii. | Laboratory Control Samples (LCS) A L¢cS
vill. | Intemal Standard (ICP-MS) N No+ reviewed
IX. | Fumace Atomic Absorption QC A (S e Hydride )
X. | IcP Serial Dilution A
X!. | Sample Result Verification 3'( M F/
Xli. | Overall Assessment of Data A
Xill. | Field Duplicates N
XiV. | Field Blanks I\l
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 | | A14T sed 11 21 31
2 A1-IT Tissue 12 22 32
3 | A1-4T SedMs 13 23 33
4 | AT SedbUP 14 24 34
5 | A1-IT TissueMs 15 25 35
6 | A1-IT TissueDUP 16 26 36
7 (| PBS 17 27 37
82| PBT 18 28 38
9 19 29 39
10 20 30 40
Notes:

19462A4W .wpd



LpC #: 1946 2AY VALIDATION FINDINGS WORKSHEET Page:_| of |
' &
_ \~

SDG #:_Ko893139 Sample Specific Element Reference ' - Reviewer:
S : 2nd reviewer:

All circled elements are applicable to each sample.

Sample ID| Matrix .- Target Analyta List (TAL).

[, 2 SQ/?}.;SS, A, Gb, As)Ba, Be, € CaCr, Co, Cu) Fe(FB) Mg, Mn, g‘,'Ni',_K,Na.@' 'V, Zn, MQ)B, SL,ON, _____

i
©c3a6 | | [lmE5 A Be BeCd)Ca Er Co cy) FeED)Mg, Mn, @z, NDK € AgNa, (V. 0. M B, SLON,

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

AL Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl V, Zn, Mo, B, Si, ON', ___

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

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

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Sé, Ag, Na, T}, 4V. Zn, Mo, B, Si,CN, ___ ___

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

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

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

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

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 1, V, Zn, Mo, B, Si,CN, _____

Al 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Ag, Na, Ti, V, Zn, Mo, B, Si,CN, ___ _

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

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

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

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

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

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

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

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

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

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V.2Zn, Mo, B, Si,CN", __ ___

Analysis Method

lice Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni. K, Se, Ag, Na, TI, V. 2n, Mo, B, SLON' ____
lice Trace | +issve [l AL b, As, Ba, Be, Cd. ca{Cy) co.€u)Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl GMo, B, SI,ON, _____

licpms | 52445 | ALGE, AS) B, BeGa)c. €, Co. Co)Fe, Eo)Mg, Mn, Hg @K Ge, AgNa @, V. 2n. MoJB, Si,ON. __

laraa 41 ssvel| Al sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K.‘Ag, Na, Tl V, Zn, Mo, B, Si, CN,

Comments:_( Mercury by CVAA if gerfor@
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LDC Report# 19462A19

Laboratory Data Consultants, Inc.
Data Validation Report

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

Laboratory:

Lockheed West Seattle Superfund Site
April 8, 2008

September 25, 2008

Sediment/Tissue

Butyltins

EPA Level lii

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0803139

Sample Identification

A1-IT Sed
A1-IT Tissue
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Introduction
This data review covers one sediment sample and one tissue sample listed on the
cover sheet including dilutions and reanalysis as applicable. The analyses were per
the Krone Method for Butyltins.
This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.
A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.
Blank results are summarized in Section Ill.
Field duplicates are summarized in Section IX.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

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

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

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

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

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

VALOGIN\TTEMI-EC\LOCKHEED\19462A19.TE3 2



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

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

Il. Calibration
a. Initial Calibration
Initial calibration of compounds was performed as required by the method.

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

b. Calibration Verification
Calibration verification was performed at the required frequencies.

The percent differences (%D) of continuing standard mixtures were within the 25.0% QC
limits.

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

lll. Blanks

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

No field blanks were identified in this SDG.
IV. Accuracy and Precision Data
a. Surrogate Recovery

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

b. 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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c. Laboratory Control Samples

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

V. Target Compound ldentification

Raw data were not reviewed for this SDG.

VI. Compound Quantitation and CRQLs

Raw data were not reviewed for this SDG.

VII. System Performance

Raw data were not reviewed for this SDG.

VIil. Overall Assessment of Data

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

No field duplicates were identified in this SDG.

VALOGIN\TTEMI-EC\LOCKHEED\19462A19.TE3 4



Lockheed West Seattle Superfund Site
Butyltins - Data Qualification Summary - SDG K0803139

No Sample Data Qualified in this SDG

Lockheed West Seattle Superfund Site
Butyltins - Laboratory Blank Data Qualification Summary - SDG K0803139

No Sample Data Qualified in this SDG

Lockheed West Seattle Superfund Site
Butyltins - Field Blank Data Qualification Summary - SDG K0803139

No Sample Data Qualified in this SDG
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LDC #:__19462A19 VALIDATION COMPLETENESS WORKSHEET Date: 7/’" 3/ o8
SDG #:__K0803139 Level Il , Page:_?of -/
Laboratory:_Columbia Analytical Services Reviewer: ﬁ

2nd Reviewer:
METHOD: GC Butyltins (Krone Method)

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

Validation Area Comments
I.__| Technical holding times A Sampling dates: 4 , L \‘\9 ©
a. | Initial calibration A |]e8D <20
flb. | Calibration verification/ICV A eV / cev £ T
Ill. | Blanks A l
IVa. | Surrogate recovery A«
IVb. | Matrix spike/Matrix spike duplicates N C \A‘M A 53 V;\/ﬂ
IVc. | Laboratory control samples A LLS J U
V. | Target compound identification N
VI. | Compound Quantitation and CRQLs N
Vil. | System Performance N
VIIl. | Overall assessment of data A
IX. | Field duplicates N
X. Field blanks ")
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment biank
Validated Samples: g’d\ ek R ,ﬂ soue
1 V| A14T Sed 11} kwaoBo23381-421 31
2 2| A1IT Tissue 12 KWGabp01275-4 [ 2 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:

19462A19W.wpd
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LDC Report# 19462A21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Laboratory:

Lockheed West Seattle Superfund Site
April 8, 2008

September 24, 2008

Sediment/Tissue
Dioxins/Dibenzofurans

EPA Level il

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0803139

Sample Identification

A1-IT Sed

A1-IT Tissue
A1-IT TissueMS
A1-IT TissueMSD
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Introduction
This data review covers one sediment samples and 3 tissue samples listed on the
cover sheet including dilutions and reanalysis as applicable. The analyses were per
EPA SW 846 Method 8290 for Polychlorinated Dioxins/Dibenzofurans.
This review follows USEPA Contract Laboratory Program National Functional
Guidelines for Polychlorinated Dioxins/Dibenzofurans Data Review (September 2005)
as there are no current guidelines for the method stated above.
A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.
Blank results are summarized in Section V.
Field duplicates are summarized in Section XIV.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

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

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

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

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

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

VALOGIN\TTEMI-EC\LOCKHEED\19462A21.TT3 2



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

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

Il. 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 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer 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 30.0% 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 percent differences (%D) between the initial calibration RRF
and the routine calibration RRF were less than or equal to 20.0% for unlabeled

compounds and less than or equal to 30.0% for labeled compounds with the following
exceptions:

Affected
Date Compound %D Associated Samples Compound Flag AorP
8/12/08 ®C-0CDD 35.92 A1-IT Tissue ocDD J (all detects) A
A1-IT TissueMS UJ (all non-detects)
A1-IT TissueMSD OCDF J (all detects)
EQ0800331-01 UJ (all non-detects)

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

VALOGIN\TTEMI-EC\LOCKHEED\19462A21.TT3 3




Extraction
Method Blank ID Date Compound Concentration Associated Samples
EQO0800166-01 4/18/08 1,2,3,4,6,7,8-HpCDD 0.269 ng/Kg A1-T Sed
ocDD 1.33 ng/Kg
Total HpCDD 0.533 ng/Kg
EQ0800331-01 8/1/08 1,2,3,4,6,7,8-HpCDD 4.70 ng/Kg A1-IT Tissue
OCDD 51.3 ng/Kg
2,3,7,8-TCDF 0.137 ng/Kg
1,2,3,4,6,7,8-HpCDF 0.479 ng/Kg
OCDF 5.85 ng/Kg
Total HpCDD 7.44 ng/Kg
Total TCDF 0.137 ng/Kg
Total PeCDF 0.679 ng/Kg
Total HpCDF 1.93 ng/Kg

Sample concentrations were compared to concentrations detected in the method blanks.
The sample concentrations were either not detected or were significantly greater ( >5X
blank contaminants) than the concentrations found in the associated method blanks with

the following exceptions:

Reported Modified Final
Sample Compound Concentration Concentration
A1-IT Tissue 1,2,3,4,6,7,8-HpCDD 4.67 ng/Kg 4.67U ng/Kg
OoCcDD 38.4 ng/Kg 38.4U ng/Kg
1,2,3,4,6,7,8-HpCDF 0.823 ng/Kg 3.13U ng/Kg
OCDF 4.23 ng/Kg 6.26U ng/Kg
Total HoCDD 12.1 ng/Kg 12.1U ng/Kg
Total PeCDF 0.169 ng/Kg 3.13U ng/Kg
Total HpCDF 3.73 ng/Kg 3.73U ng/Kg

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were

within the QC limits with the following exceptions:

Spike ID
(Associated MS (%R) MSD (%R) RPD
Samples) Compound (Limits) (Limits) (Limits) Flag AorP
A1-IT TissueMS/MSD |2,3,7,8-TCDD - 136 (87-135) - J (all detects) A
(A1-IT Tissue)
VALOGIN\TTEMI-EC\LOCKHEED\19462A21.TT3 4




VIl. Laboratory Control Samples (LCS)

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

(A1-IT Tissue
EQ0800331-01)

LCS ID
(Associated LCS LCSD RPD
Samples) Compound %R (Limits) %R (Limits) (Limits) Flag AorP
EQ0800331-02 2,3,7,8-TCDD 140 (87-135) J (all detects) P

Vill. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound [dentifications

Raw data were not reviewed for this SDG.
Xl. Compound Quantitation and CRQLs

Raw data were not reviewed for this SDG.

Xll. System Performance

Raw data were not reviewed for this SDG.

XIll. Overall Assessment of Data

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

XIV. Field Dup

licates

No field duplicates were identified in this SDG.

VALOGIN\TTEMI-EC\LOCKHEED\19462A21.TT3




Lockheed West Seattle Superfund Site
Dioxins/Dibenzofurans - Data Qualification Summary - SDG K0803139

SDG Sample Compound Flag AorP Reason
K0803139 A1-IT Tissue OoCcDD J (all detects) A Routine calibration (%D)
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

K0803139 A1T Tissue 2,3,7,8-TCDD J (all detects) A Matrix spike/Matrix spike
duplicates (%R)

K080313¢9 A1-IT Tissue 2,3,7,8-TCDD J (all detects) P Laboratory control
samples (%R)

Lockheed West Seattle Superfund Site
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
K0803139

Modified Final
SDG Sample Compound Concentration AorP
K0803139 A1-IT Tissue 1,2,3,4,6,7,8-HpCDD 4.67U ng/Kg A
ocDD 38.4U ng/Kg
1,2,3,4,6,7,8-HpCDF 3.13U ng/Kg
OCDF 6.26U ng/Kg
Total HpCDD 12.1U ng/Kg
Total PeCDF 3.13U ng/Kg
Total HoCDF 3.73U ng/Kg

Lockheed West Seattle Superfund Site
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG K0803139

No Sample Data Qualified in this SDG

VALOGIN\TTEMI-ECA\LOCKHEED\19462A21.TT3 6



9/23/0
LDC #__19462A21 VALIDATION COMPLETENESS WORKSHEET Date: 7/? /oy

SDG #.___K0803139 Level Il Page:__ lof

Laboratory:_Columbia Analytical Services Reviewer: 72
2nd Reviewer:

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 7‘

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

Validation Area
l. Technical holding times /\ Sampling dates: '7’/ Q’/ (% 6
Il. HRGC/HRMS Instrument performance check A- r
.| initial calibration N
IV. | Routine calibrationA€V_ S wJ
V. | Blanks ‘sV\J
VI. | Matrix spike/Matrix spike duplicates \5 wJ
VIi. | Laboratory control samples 5W Lea / D
Vill. | Regional quality assurance and quality control N
iX. | Internal standards k
X. | Target compound identifications N
XI. | Compound guantitation and CRQLs N
Xii. | System performance N
XIii. | Overall assessment of data A
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: ) ~ A - ,7. ~
1} | A14T Sed nl| EQo¥eog-o/|2 31
2 Y A1-IT Tissue 12 % E&OS’OOV)/"O/ 22 32
3 %] A1-IT TissueMS 13 23 33
4 V| AT TissueMSD 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:

DIOXINS0.wpd



TANdINOD

:SSION

4Q0dH [ejoL A

QAaOxH [EloL "L

400dH-8'2'9'¥'€'2'L 0

daoed-8'L'v'ee T

aaoxH-6'8'2'e'C'L '3

40OXH [ejol X

aaoed el ’'s

4a0xH-6'8'L'€C'L 'N

4a09d-8'2'€Z'L I

daoxH-8'2'9'c'Z'L ‘A

4002d [ejol "M

aaodlielol o

4AQOXH-8'L'9'¥'ET I

4a0L-8'2'€'C 'H

aaoxH-8°L'¥'e'e'L 'O

4001 B0l "A

40050 ©

4AOxH-8°2L9'€'2'L 1

aaso o

aqaoad-g'L'ee’L g

aaodH feyoL "N

4a0dH-6'8°L'¥'€'C'L 'd

4a0xH-8'L'v'e'e L M

aaodH-g'2'9'v'e'e't 4

aaol-g'L'€Cz v

L1IIHSHMUOM SONIANId NOLLVAITVA

(0628 POUIBIN 978 MS Vd3) sueinjozuaqig/suixold SINYH/O9OYH ‘:QOHLIN




12°06TVONOD0BUIXOIQ\SISSYSHION UCHEDIBAVA

20'1-9L°0 y+N/Z+HN -BJ00 Z0'1-9.0 y+IN/C+HIN -e120
0Z'1-88'0 PHAZHIN -ejday 0Z'1-88°0 rHN/ZHN -eydoH
1G°0-LE0 Z+HN/N Ajuo (S1) JADAH-O,-eldeH 1§°0-4€°0 Z+HN/W Ao (g1) 440dH-O,,-BIdeH
65°0-€¥ 0 ZHN/W Ao (S1) 4A0XH-D,-exaH 65°0-€¥°0 Z+HIN/N Ao (S1) 4GOXH-0¢,-eXaH
£ 1-60') pHN/Z+HN -exaH £F'1-G0'1 v+HN/ZHIN -exaH
8L1-2€'L PHIN/ZHN -ejuad 8.7 1-2¢’L F+N/Z+HIN -ejuad
68'0-69°0 Z+N/N -ens L 68°0-69°0 ZHN/N EXET
oney asuepunqy uo| (z/w) suo! payoejes s4a0d oney aduepungy uoj (zjwi) suoi payoajag saqand
| | R I I | R

/ Jo)
o+~ b h4—7T X (72 uipr3) o
1vro N/ rufr Yo-lecong083 (SsE>/ 2b'se ddoo -p</ /ojoovd %Q\m\\m
suoljesyiiend) sajdweg pajerdossy oljey dduepunqy (%,0°0¢> :3wi) punodwo) al piepues ajeq
uoj Buipuly a% Buipurd
JEBLIBJLI0 Ojey @ouepundy UO| U} 199w SpJepue)s uoijelqied auinol jje pig 7]

> _.JoMaInay pug
|%r_ IOMBINSY

M.|v6\.llnmmmn_

LPojaqe| 10} %0E > pue spunodwod pajade|un 1o} %0z > SJMY 40 (Q%) Seouaiaylp Jusdlad e s1ap
ipouad unoy z| yoes Jo pus pue BuluuiBaq ay) je pawiopad Sem UOIRIGIED BUlNO. B SBAA
. V/N., SE paynuepi aie suoisanb ajgeoidde JoN "N, PaJamsue suonsanb ||e o} mojaq suoneayijenb ass es
(0628 POUISIN 9%8 MS Vd3) sueinjozuaqid/suixold SNHH/OOYH :AOHLIN

A rop ﬂ #9ds
/T AL #0a

UoReIqiey sunnoy
133HSHHOM SONIANI4 NOILYAITVA

V/N

VIN N



L2 06SHNYTE\06UIXOI(\SISBYSHION UCHEPIIBAVA

“.N. ‘POIOSIAP JOU SB paiijenb 219Mm UOHEIUSOUOD UEIY POYIOW Sy} SAWIY SAI UIUIM SIUBUILIBIIOD ||y
JINTFWNILYLS ONIMOTIOL FHL A9 AIIANYNO FHAM A3TOHID LON SLINS3Y TV "a3i41MIvN0 LON 3H3M S1T1NS3H d310dID

«:es0 n

e</

Lor o

[O0-9Y oaxo 3

uonesyiuap| sjdwes airjuelg __ punodwon
N

XS L

> .lemeiney pug
T L7 Jemainey
|\Foﬁlummmn_

L @ :sjiun ‘'auo)

:sajdwes pajeroossy aa/ <t Nw :a)ep sishAjeue yue|g \Ao\\i% :9jep uoljoesxa yue
VIN NfA
VIN

¢ PBIBUILUBIUOD YUB|] POYISW 8y} SEA

Jpdwiiouad sem uonoexa s|dwes B JaASUSUM pUe XUJew Yoes Joj pawlopad yueiq poyjaw B Sepn
MUBe|q poylawl B yim pajerdosse sajdwes |je alapn V/N

" V/N.. SE paunuspl aie suoisanb sjqeoidde JoN ",N. P2Jamsue suoisanb |{e 1o} mMojaq suoljesljljenb sas ase

(0628 POUIBIN 9%8 MS Yd3) sueinjozuaqiq/suixold SWHH/ODYH :AOHL3INW

syueig Sfrrop 777 #90S

133HSMAOM SONIANId NOILVAITVA /(T4 ) #9001




L2 06SHNVY1G\06UX0IA\SIOBUSHION UOHEDHBAVA

‘N 'PaI0IEP JOU SE paljijenb a1om LOHEUSIUO Juelq POYIBLU S} SBLLI} SAY UILIM SJUBUILIBIUOD ||y
JINJWILYLS ONIMOTIOL FHL AG GAIAITYND IH3M aF10HID LON SL1NS3AY TIV "a3I41NvND LON JH3M SL1INS3Y a3NoHID

VS L7 y

ne/ls/ b e L0 ™

= [€10 A

n/ /el hhL h

m b7 €t h 35S 9
nelle] <R o L0 9
- L%/ 0 2
UK < /s 5
WLk oL £4

z /o ~[€cporo b3

uonesynuap| ojdwes

:sojdwes pajeloossy XG/=7/5 -owep sishjeuejuelg
IH... ¢ PBJBUILLEIUOD HUelq POoUISl 8y} SEAA

Jpauiiopad sem uonorIIXe 9|dWES B JOASUSUM PUB XLJBW YOes 10} patuiopad jue|q poyjaul B sep
iMUB|q poulew B Ujm pajeioosse sojdwes jje 319 Y/N

- /N, SE payusp! aie suoisanb sjqeoidde JON °,N. PaJjoamsue suoisanb ||e 10} mojaq suoljediijenb a9s 8s

(0628 POUISINl 978 MS Vd ) sueinjozuaqig/suixoid SNHH/OOYH *AQOHL3N

T JaMBIARY pug
H;m\sm_?wm syuelg AT 7 #90S
Y :afed 1I3IFHSHUOM SONIANI4 NOILVAITVA /T Yeaps/ #9201




L2'06ASW

( )
( )
( )
( )

( ) ( )
( ) ( )
( ) ( )
, ( ) ( )
PV - A ) (Yel2) He) [ ) y fFre

suonesyilend sa|dweg pajeroossy (shwiT) ady (sHwi) ¥% (shwi) W% punodwod ai asin/s ajeg #
asw S

SSHWI OO dY1 UM (Ady) SeousIayp Jusoied BAje|al au) PUe (%) S8lI9A003) jusosed ASW/SIN Sl 818 Y X
FXiujew yoea Jo sejdues 0z Kians pazAjeue SIN/SIA & SBM VIN N

‘J9lep / 110S "ASIN/SIN
PaJEIO0SSE UR SABL JOU SS0P XHJew Ydlym 81ediput ‘ou | ¢Ods siul Ul Xujew yoes 1oy pazAleue (QSIN) 8iedlidnp oy1ds Xujew pue (SiA) Sids X1jew e a1ap VIN

- \//N. SE payuapl ale suonsenb sjqedijdde JON "N, paJamsue suonsenb ||e 1o} mojaq suoleollenb sas as

(0628 POUIS 9¥8 MS Yd3) sueinjozusgia/suixolq SWHH/OOYH ‘AOHLIN

lluklum\swgmm pug
(7 Jomainay sayeddng 9yidS XIIeN/aIdS XLIjEeN At D ﬁ #90s
.l\N,oHI”mmmn_ 1I3IHSHHOM SONIANI4 NOILLVAITVA /[t C 24 & / #0a1




1Z'06S D T\OBUMOIC\SISRYSHIOM UOHEPIBAVA

—l ]~ ~1 ~] -
—
~

~—

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

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

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

77" IaMeINey pug

T2/ Jemeney
I‘N_owl..mmmn_

‘N
/ 2z
Pt/ [ No-leeo0X0d3 ) T/LR) bl | ¥ Zple€ 0080 93
suoiedyi|end sajdwes pejerdsossy (spwi) ady {shw) ¥% (spwr) ¥% punodwo) ERIEYETEN T[T ajeq #
ason $01
SSIWI DO 8y} Ulylim (ady) @ousiaplp Jus21ad OAB|a] PUB (H%) SOLIBA0D3) jua2Jad SO U} IO 7] A
;pawopad sem uojoeixe a|dwes e JoASUSYM JO XLjew Loes io} se|dwes 0z fane pazAjeue SO B SBM 7]

Jpalinbal SO € SeM VIN
/N, SE pauiuep! ase suojsenb a|qedlidde JON "N, PSSmSUuE suopsanb |je 10} Mojaq suoijedlijenb ses ases)

(0628 POUISN 9V8 MS Yd3) sueinjozusqiq/suixoiq SIWYH/O9DYH ‘QOHLIN

§D1) Se[dWES [o3u0) Alojeloqer] \.\u..\ruvwﬂuﬂr# 9as
133HSHYOM SONIANIZ NOLLYAITVA /e 244 ) #9001




PrrEPEFSF

dl

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

Tetra Tech EC, Inc. October 22, 2008
19803 North Creek Parkway

Bothell, WA 98011

ATTN: Ms. Mary Diesel

SUBJECT: Lockheed West Seattle Superfund Site, Data Validation

Dear Ms. Diesel,

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

SDG# LDC# Fraction
K0804288 19481A4 Metals
K0804288 19481A21 Dioxins/Dibenzofurans

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

Sincerely,

Bt

Erlinda T. Rauto
Operations Manager/Senior Chemist

VALOGIN\TTEMI-EC\Lockheed\1948 1REV.wpd
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‘ Ll l lh l LABORATORY DATA CONSULTANTS, INC.
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Tetra Tech EC, Inc. - October 2, 2008
19803 North Creek Parkway

Bothell, WA 98011

ATTN: Ms. Mary Diesel

SUBJECT: Lockheed West Seattle Superfund Site, Data Validation
Dear Ms. Diesel,

Enclosed are the final validation reports for the fractions listed below. This SDG
was received on September 17, 2008. Attachment 1 is a summary of the samples
that were reviewed for each analysis.

LDC Project # 19481:
SDG # Fraction

K0804288 Semivolatiles, Polynuclear Aromatic Hydrocarbons, Chlorinated
Pesticides, Polychlorinated Biphenyls, Metals, Butyltins,
Dioxins/Dibenzofurans

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

o USEPA, Contract Laboratory Program National Functional Guidelines
for Organic Data Review, October 1999

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

° USEPA, Contract Laboratory Program National Functional Guidelines
for Polychlorinated Dioxins/Diobenzofurans Data Review, September
2005

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

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

ot

Erlinda T. Rauto
Operations Manager/Senior Chemist

VALOGIN\TTEMI-EC\Lockheed\19481COV.wpd
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Lockheed West Seattle Superfund Site
Data Validation Reports
LDC# 19481

Semivolatiles



LDC Report# 19481A2a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lockheed West Seattle Superfund Site
Collection Date: May 13 through May 14, 2008

LDC Report Date: September 25, 2008

Matrix: Sediment/Water

Parameters: Semivolatiles

Validation Level: EPA Level Il

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0804288

Sample Identification

5A-S
4B-S
3A-S
3D-S
RB-S

VALOGIN\TTEMI-EC\19481A2A.TE3 1



Introduction
This data review covers 4 sediment samples and one water sample listed on the
cover sheet including dilutions and reanalysis as applicable. The analyses were per
EPA SW 846 Method 8270C for Semivolatiles.
This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.
A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.
Blank results are summarized in Section V.
Field duplicates are summarized in Section XVI.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

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

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

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

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

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

VALOGIN\TTEMI-EC\19481A2A. TES 2




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

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

Il. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

IlI. Initial Calibration

Initial calibration was performed using required standard concentrations.

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

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

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

were within the validation criteria.

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

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

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

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

were within the validation criteria.

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

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

VALOGIN\TTEMI-EC\19481A2A.TES 3



V. Blanks

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

Sample RB-S was identified as a rinsate blank. No semivolatile contaminants were found
in this blank.

V1. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

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

VIil. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control
Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.
Xl. Target Compound Identifications

Raw data were not reviewed for this SDG.

Xil. Compound Quantitation and CRQLs

Raw data were not reviewed for this SDG.

Xill. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

VALOGIN\TTEMI-EC\LOCKHEED\19481A2A. TE3 4



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

Samples 3A-S and 3D-S were identified as field duplicates. No semivolatiles were
detected in any of the samples with the following exceptions:

Concentration (ug/Kg)

Compound 3A-8 3D-S RPD
Naphthalene 55 57 4
2-Methylnaphthalene 34 37 8
Acenaphthylene 100 110 10
Acenaphthene 140 160 13
Dibenzofuran 76 79 4
Fluorene 160 170 6
Phenanthrene 1200 1200 0
Anthracene 320 380 17
Fluoranthene 2000 2000 o]
Pyrene 2100 2000 5
Benzo(a)anthracene 930 970 4
Chrysene 1500 1500 0
Benzo(b)fluoranthene 1700 1700 0
Benzo(k)fluoranthene 610 560 <]
Benzo(a)pyrene 1200 1200 0
indeno(1,2,3-cd)pyrene 760 780 3

VALOGIN\TTEMI-EC\19481A2A.TE3 5



Concentration (ug/Kg)

Compound 3A-S 3D-S RPD
Dibenz(a,h)anthracene 190 200 5
Benzo(g,h.iperylene 660 680 3

VALOGINATTEMI-EC\19481A2A.TE3




Lockheed West Seattle Superfund Site
Semivolatiles - Data Qualification Summary - SDG K0804288

No Sample Data Qualified in this SDG

Lockheed West Seattle Superfund Site
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG K0804288

No Sample Data Qualified in this SDG

Lockheed West Seattle Superfund Site
Semivolatiles - Field Blank Data Qualification Summary - SDG K0804288

No Sample Data Qualified in this SDG

VALOGIN\TTEMI-EC\19481A2A. TES 7



LDC #.__19481A2a VALIDATION COMPLETENESS WORKSHEET Date:_7/2%2 oy’

SDG #:___K0804288 Level Il Page:_/ of /__
Laboratory:_Columbia Analytical Services Reviewer.__ /7

Se mv ol adlbeer 2nd Reviewer.___{) .
METHOD: GC/Mg Polynuclear Aromatic Hydrocarbons\(EPA SW 846 Method 8270C)

+ Vbento V’Mm
The samples listed below wére feviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I.__| Technical holding times A Sampling dates: SI \ 2~ 5 lH ‘o &
. GC/MS Instrument performance check A l ’ \
.| Initial calibration A % =D " ze.qa0 RRE wo SPCL
{V. | Continuing calibration/ICV A % -é— :).5/ R
V. | Blanks A
VI. | Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates N ¢\ “yiie -: MJ
VIII. | Laboratory control samples A Le > / 1% \
IX. | Regional Quality Assurance and Quality Control N
X. | Internal standards A
XI. | Target compound identification N
Xll. ] Compound quantitation/CRQLs N
XNi. | Tentatively identified compounds (TiCs) N
XIV. | System performance N
XV. | Overall assessment of data -A
XVI. | Field duplicates S| D o= 24 U
XVII. | Field blanks NP Rp =6
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: R‘ ‘) . 4 4 o .:;0.»«/
1 |sas <. 11 K WG 0K0 L0 R 31
2 |aB-s 12 KW Go¥bq1sD ~ | 32
3 3A-S 13 23 33
4 3D-S v 14 24 34
5 RB-S \'V4 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

19481A2aW.wpd



LDC#: 19481A2a VALIDATION FINDINGS WORKSHEET Page: __L of /
SDG#: K0804288 Field Duplicates Reviewer:

2nd Reviewer:
THOD: GC/MS BNA (EPA SW 846 Method 8270) 5

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

Concentration (ug/Kg)

Compound 3 4 RPD
Naphthalene 55 57 4
2-Methylnaphthalene 34 37 8
Acenaphthylene 100 110 10
Acenaphthene 140 160 13
Dibenzofuran 76 79 4
Fluorene 160 170 6
Phenanthrene 1200 1200 ¢]
Anthracene 320 380 17
Fluoranthene 2000 2000 0
Pyrene 2100 2000 5
Benzo(a)anthracene 930 970 4
Chrysene 1500 1500 0
Benzo(b)fluoranthene 1700 1700 0
Benzo(k)fluoranthene 610 560 9
Benzo(a)pyrene 1200 1200 0
Indeno(1,2,3-cd)pyrene 760 780 3
Dibenz(a,h)anthracene 190 200 5
Benzo(g,h,i)peryiene 660 680 3

V:\FIELD DUPLICATES\11025_PAHs\19481A2a.wpd



Lockheed West Seattle Superfund Site
Data Validation Reports
LDC# 19481

Polynuclear Aromatic Hydrocarbons



LDC Report# 19481A2b

Laboratory Data Consultants, Inc.
Data Validation Report

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

Laboratory:

Lockheed West Seattle Superfund Site
May 13, 2008

September 25, 2008

Tissue

Polynuclear Aromatic Hydrocarbons
EPA Level Il

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0804288

Sample ldentification

5A-C
4B-C

VALOGINATTEMI-EC\LOCKHEED\19481A2B.TES



Introduction
This data review covers 2 tissue samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8270C
using Selected lon Monitoring (SIM) for Polynuclear Aromatic Hydrocarbons.
This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.
A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.
Blank results are summarized in Section V.
Field duplicates are summarized in Section XVI.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

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

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

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

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

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

VALOGIN\TTEMI-EC\LOCKHEED\19481A2B.TE3 2



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

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

Il. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

l1. Initial Calibration

Initial calibration was performed using required standard concentrations.

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

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

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

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

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

All of the continuing calibration RRF values were within validation criteria.
V. Blanks

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

No field blanks were identified in this SDG.
VI. Surrogate Spikes

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

VALOGIN\TTEMI-EC\LOCKHEED\19481A2B.TE3 3



VII. Matrix Spike/Matrix Spike Duplicates

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

VIIl. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

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

Raw data were not reviewed for this SDG.

Xll. Compound Quantitation and CRQLs

Raw data were not reviewed for this SDG.

XIIl. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

No field duplicates were identified in this SDG.

VALOGIN\TTEMI-EC\LOCKHEED\19481A2B.TE3 4



Lockheed West Seattle Superfund Site
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG K0804288

No Sample Data Qualified in this SDG
Lockheed West Seattle Superfund Site
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification Summary
- SDG K0804288

No Sample Data Qualified in this SDG
Lockheed West Seattle Superfund Site
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary - SDG
K0804288

No Sample Data Qualified in this SDG

VALOGIN\TTEMI-EC\LOCKHEED\19481A2B.TE3 5



LDC #:__19481A2b VALIDATION COMPLETENESS WORKSHEET Date:__/, ﬁ\a/ég

SDG #___K0804288 Level I Page:_/of /.
Laboratory:_Columbia Analytical Services Reviewer:
2nd Reviewer:

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

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

Validation Area Comments
I.__| Technical holding times A Sampling dates: 5,— / / 3‘/ & /
1I. | GC/MS Instrument performance check A
I | Initial calibration A
Iv. | Continuing calibration/ICV A eV = 25
V. | Blanks A
VI. | Surrogate spikes A . _
VII. | Matrix spike/Matrix spike duplicates N M /11'—9-—'0\-‘ ,L'-""’p
VIIl. | Laboratory control samples A Les / p ©’ /
IX. | Regional Quality Assurance and Quality Control N
X. Internal standards A
Xl. | Target compound identification N
Xli. | Compound quantitation/CRQLs N
Xll. | Tentatively identified compounds (TICs) N
XIV. | System performance N
XV. | Overall assessment of data A
XVI. | Field duplicates N
XVII. | Field blanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate T8 = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: N
T gl
1_|sac 1 | KW&GOZO0T35 3 125 31
2 4B-C 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

19481A2bW.wpd
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Chlorinated Pesticides



LDC Report# 19481A3a

Laboratory Data Consultants, Inc.
Data Validation Report

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

Laboratory:

Lockheed West Seattle Superfund Site
May 13 through May 14, 2008
September 25, 2008
Sediment/Tissue/Water

Chlorinated Pesticides

EPA Level lll

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0804288

Sample Identification

5A-S
5A-C
4B-S
4B-C
3A-S
3D-S
RB-S
5A-SMS
5A-SMSD
4B-SMS
4B-SMSD
3A-SMS
3A-SMSD
3D-SMS
3D-SMSD
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Introduction
This data review covers 12 sediment samples, 2 tissue samples, and one water
sample listed on the cover sheet including dilutions and reanalysis as applicable. The
analyses were per EPA SW 846 Method 8081A for Chlorinated Pesticides.
This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.
A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.
Blank results are summarized in Section V.
Field duplicates are summarized in Section XIV.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

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

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

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

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

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

VALOGIN\TTEMI-EC\LOCKHEED\19481ASA.TE3 2



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

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

Il. GC/ECD Instrument Performance Check

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

I1. Initial Calibration

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

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

A curve fit, based on the initial calibration, was established for quantitation for selected
compounds. The coefficient of determination (r*) was greater than or equal to 0.990 .

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

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

Date Standard Column Compound %D . Associated Samples Flag AorP
8/8/08 0808F004/08 | DB-XLB Endosulfan sulfate 16 5A-C J (all detects) A
cis-Nonachlor 16 4B-C UJ (all non-detects)
Mirex 15.2 | KWG0807318-4
5/29/08 | 0828F023/27 | DB-XLB | 2,4'-DDE 17 RB-S J (all detects) A
KWG0804653-9 UJ (all non-detects)

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

Date Standard Column Compound %D Associated Samples Flag AorP
5/28/08 | CAL73914CV | DB-XLB | 4,4'-DDE 30 RB-S J (all detects) A
KWG0804653-9 UJ (all non-detects)

VALOGIN\TTEMI-EC\LOCKHEED\19481A3A. TE3 3



Date Standard Column Compound %D Associated Samples Flag AorP

5/28/08 | CAL7391-ICV | DB-35M | 4,4'-DDD 39 RB-S J (all detects) A
KWG0804653-9 UJ (all non-detects)

The individual 4,4’-DDT and Endrin breakdowns (%BD) were less than or equal to 15.0%.
V. Blanks

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

Sample RB-S was identified as a rinsate blank. No chlorinated pesticide contaminants
were found in this blank with the following exceptions:

Sampling
Rinsate Blank 1D Date Compound Concentration Associated Samples
RB-S 5/14/08 gamma-BHC 1.2 ng/l- All sediment samples in SDG K0804288

Sample concentrations were compared to concentrations detected in the field blanks.
The sample concentrations were either not detected or were significantly greater ( >5X
blank contaminants) than the concentrations found in the associated field blanks.

V. Surrogate Spikes

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

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

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

Spike ID
(Associated MS (%R) MSD (%R) RPD
Samples) Compound (Limits) (Limits) (Limits) Flag AorP
BA-SMS/MSD Heptachlor - - 48 (<40) J (all detects) A
(5A-8) Endrin aldehyde - - 41 (<40) | UJ (all non-detects)
Methoxychlor - - 63 (<40)

VALOGIN\TTEMI-EC\LOCKHEED\19481A3A.TE3 4



Vill. Laboratory Control Samples (LCS)

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

LCS ID
(Associated LCS LCSD RPD
Samples) Compound %R (Limits) %R (Limits) (Limits) Flag AorP
KWG0804653- Aldrin 23 (50-150) 22 (50-150) - J (all detects) P
LCS/D UJ (all non-detects)
(RB-S Toxaphene - - 37 (<30) J (all detects)
KWG0804653-9) UJ (all non-detects)

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

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

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

Raw data were not reviewed for this SDG.

Xll. Compound Quantitation and Reported CRQLs

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

Sample Compound RPD Flag AorP
BA-S alpha-Chlordane 74.5 J (all detects) A
4,4'-DDE 87.3 J (all detects)
4B-S Endrin 43.8 J (all detects) A
3A-S gamma-Chlordane 62.5 J (all detects) A

VALOGIN\TTEMI-EC\LOCKHEED\19481A3A.TE3 5



Sample Compound RPD Flag AorP
3D-8 delta-BHC 50.0 J (all detects) A
Endrin 43.9 J (all detects)
8A-C gamma-Chlordane 80.0 J (all detects) A
4,4’-DDE 46.2 J (all detects)
4,4'-DDD 46.9 J (all detects)
4B-C gamma-Chiordane 54.5 J (all detects) A

Raw data were not reviewed for this SDG.

Xlll. Overall Assessment of Data

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

Samples 3A-S and 3D-S were identified as field duplicates. No chlorinated pesticides
were detected in any of the samples with the following exceptions:

Concentration (ug/Kg)

Compound 3A-S 3D-S RPD
gamma-Chlordane 11 11U 200
alpha-Chlordane 0.48 0.68 34
Endrin 1.0 1.0 0
4,4'-DDD 3.4 4.2 ) 21
2,4’-DDT 19 19 0
delta-BHC 1.8U 1.8 200
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Lockheed West Seattle Superfund Site
Chlorinated Pesticides - Data Qualification Summary - SDG K0804288

SDG Sample Compound Flag AorP Reason
K0804288 | BA-C Endosulfan sulfate J (all detects) A Continuing calibration
4B-C cis-Nonachlor UJ (all non-detects) (%D)
Mirex
K0804288 | RB-S 2,4'-DDE J (all detects) A Continuing calibration
UJ (all non-detects) (%D)
K0804288 | RB-S 4,4'-DDE J (all detects) A Continuing calibration
UJ (all non-detects) (ICV %D)
4,4'-DDD J (all detects)
UJ (all non-detects)
K0804288 | 5A-S Heptachlor J (all detects) A Matrix spike/Matrix spike
Endrin aldehyde UJ (all non-detects) duplicates (RPD)
Methoxychlor
K0804288 | RB-S Aldrin J (all detects) P Laboratory control
UJ (all non-detects) samples (%R)
K0804288 | RB-S Toxaphene J (all detects) P Laboratory control
UJ (all non-detects) samples (RPD)
K0804288 | BA-S alpha-Chlordane J (all detects) A Compound quantitation
4,4'-DDE J (all detects) and CRQLs (RPD)
K0804288 | 4B-S Endrin J (all detects) A Compound quantitation
and CRQLs (RPD)
K0804288 | 3A-S gamma-Chlordane J (all detects) A Compound quantitation
4B-C and CRQLs (RPD)
Kog04288 | 3D-S delta-BHC J (all detects) A Compound quantitation
Endrin J (all detects) and CRQLs (RPD)
K0804288 | 5A-C gamma-Chlordane J (all detects) A Compound quantitation
4,4'-DDE J (all detects) and CRQLs (RPD)
4,4'-DDD J (all detects)

Lockheed West Seattle Superfund Site
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG
K0804288

No Sample Data Qualified in this SDG
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Lockheed West Seattle Superfund Site
Chiorinated Pesticides - Field Blank Data Qualification Summary - SDG K0804288

No Sample Data Qualified in this SDG
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LDC #:__19481A3a VALIDATION COMPLETENESS WORKSHEET Date: 7 / '13/0 4

SDG #__K0804288 Level Il Page._/of /
Laboratory:_Columbia Analytical Services Reviewer:
2nd Reviewer: i

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

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

Validation Area Comments

1. Technical holding times A Sampling dates: '5, \2 — S ! \ 4
li. | GC/ECD Instrument Performance Check A R ‘

. | Initial calibration A ./ 2> D/ [’ Zo. 1 0

Iv. | Continuing calibration/iCV S XA-AY

V. | Blanks A‘

V1. | Surrogate spikes [A)

VIi. | Matrix spike/Matrix spike duplicates SW Al- 12T Toss Mms D
VIill. ] Laboratory control samples jN Les / P

IX. | Regional quality assurance and quality control

Xa. | Florisil cartridge check

Xb. | GPC Calibration

XI. | Target compound identification

N
N
N
N
XIl. | Compound quantitation and reported CRQLs 5\N/

XIil. | Overall assessment of data A
XIvV. | Field duplicates 5W P- 54+ L
xV. | Field blanks Sw Ry = 7
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samp%x ) T ) o W%
1 flsas . sedimesk [11 |4B-smsD Swf 21 )| Kw GOROLIa Yy *3124;/
2 ¥|sacC Tasi~ |12 [3AsMS 27| KWGOX©73 D3 Y
3 lags . Sed 13 |3a-smsD 23| AWGOY0HLS3- 337
4 Hasc Tweert |14 |3D-SMS 24 34
5 / 3AS wd 15 |3D-SMSD wl/ 25 35
6 / s , S 16 26 36
7 | RB-S W el 17 27 37
8 |[5A-5MS 3@4* 18 28 38
9 [5A-SMSD i 19 29 39
10 | 4B-SMS A 20 30 40

19481A3aW.wpd
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Lockheed West Seattle Superfund Site
Data Validation Reports
LDC# 19481

Polychlorinated Biphenyls



LDC Report# 19481A3b

Laboratory Data Consultants, Inc.
Data Validation Report

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

Laboratory:

Lockheed West Seattle Superfund Site
May 13 through May 14, 2008
September 25, 2008
Sediment/Tissue/Water
Polychlorinated Biphenyls

EPA Level lll

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0804288

Sample Identification

5A-S
5A-C
4B-S
4B-C
3A-S
3A-C
3D-S
RB-S
5A-SMS
5A-SMSD
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Introduction
This data review covers 6 sediment samples, 3 tissue samples, and one water sample
listed on the cover sheet including dilutions and reanalysis as applicable. The
analyses were per EPA SW 846 Method 8082 for Polychlorinated Biphenyls.
This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.
A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.
Blank results are summarized in Section V.
Field duplicates are summarized in Section XIV.
Raw data were not reviewed for this SDG. ‘The review was based on QC data.

The following are definitions of the data qualifiers:

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

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

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

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

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

VALOGIN\TTEMI-EC\LOCKHEED\19481A3B.TE3 2



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

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

If. GC/ECD Instrument Performance Check

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

Ifl. Initial Calibration

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

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

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

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

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

Associated Affected
Date Standard Column | Compound %D Samples Compound Flag AorP
6/6/08 | CAL7420-ICV | DB-XLB [ Aroclor-1260 16 | RB-S Aroclor-1242 J (all detects) A
KWG0804652-4 Aroclor-1248 UJ (all non-detects)
Aroclor-1254
Aroclor-1260

V. Blanks

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

Sample RB-S was identified as a rinsate blank. No polychlorinated biphenyl contaminants
were found in this blank.

VALOGIN\TTEMI-EC\LOCKHEED\19481A3B.TE3 3



VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

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

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

Raw data were not reviewed for this SDG.

Xil. Compound Quantitation and Reported CRQLs

Raw data were not reviewed for this SDG.

Xlll. Overall Assessment of Data

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

Samples 3A-S and 3D-S were identified as field duplicates. No polychlorinated biphenyls
were detected in any of the samples with the following exceptions;

VALOGIN\TTEMI-EC\LOCKHEED\19481A3B.TE3 4



Concentration (ug/Kg)

Compound 3A-S 3D-S RPD
Aroclor-1248 130 140 7
Aroclor-1254 360 330 9

120 110 9

Aroclor-1260

VALOGIN\TTEMI-EC\LOCKHEED\19481A3B.TE3




Lockheed West Seattle Superfund Site
Polychiorinated Biphenyls - Data Qualification Summary - SDG K0804288

SDG Sample Compound Flag AorP Reason
K0804288 RB-S Aroclor-1242 J (all detects) A Continuing calibration
Aroclor-1248 UJ (all non-detects) (ICV %D)
Aroclor-1254
Aroclor-1260

Lockheed West Seattle Superfund Site
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
K0804288

No Sample Data Qualified in this SDG

Lockheed West Seattle Superfund Site
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG
K0804288

No Sample Data Qualified in this SDG

VALOGIN\TTEMI-ECALOCKHEED\19481A3B.TE3 6



LDC #____19481A3b

SDG #:___K0804288
Laboratory: Columbia Analytical Services

VALIDATION COMPLETENESS WORKSHEET

Level lli

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

Date: 7 ,L_}/DY

Page:__/of /_
Reviewer:
2nd Reviewer:

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

Validation Area Comments
. Technical holding times A Sampling dates: 5//.3 - ~5’ /y/g A/
Il. | GC/ECD Instrument Performance Check NA
Wl | initial calibration AS
IV. | Continuing calibration/lCV W JCU £ |5
V. Blanks A
V1. | Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates A
VI, | Laboratory control samples A La s
IX. | Regional quality assurance and quality control N
Xa. | Florisil cartridge check N
Xb. | GPC Calibration N
XI. | Target compound identification N
Xll. | Compound quantitation and reported CRQLs N
XIIE. | Overall assessment of data A
XIV. | Field duplicates SO = 5 S
XV. | Field blanks MO RB = ¥
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; TissAs-
Sedine Tt k-l voa o
1 |sas S 11| kWGOZ 073/~ (2| 21 31
2 |sac Tesst | 121 KWWeOKOT3]7-Y 2 32
3 |4B-S 5 133 Kw @050‘/ bsa -"/ 23 33
4 4B-C 7""":’" 14 24 34
5 |3AS <L |45 25 35
6 |3AC Twems |16 26 36
7_|3ps St 17 27 37
8 _|RBsS w 18 28 38
9 |sasms g |19 29 39
10 | 5A-SMSD S“lﬁ 20 30 40

19481A3bW.wpd
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Revision 1

LDC Report# 19481A4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lockheed West Seattle Superfund Site
Collection Date: May 13 through May 14, 2008

LDC Report Date: October 22, 2008

Matrix: Sediment/Water/Tissue

Parameters: Metals

Validation Level: EPA Level llI

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0804288

Sample ldentification

5A-S
5A-C
4B-S
4B-C
3A-S
3A-C
3D-S
RB-S
4B-SMS
4B-SDUP
3A-SMS
3A-SDUP
RB-SMS
RB-SDUP

An asterisk (*) will be placed in the margin
to the left of any revised section in the text. 1 VALOGIN\TTEMI-EC\LOCKHEED\19481A4.RV1



Revision 1

Introduction

This data review covers 8 sediment samples, 3 water samples, and 3 tissue samples
listed on the cover sheet including dilutions and reanalysis as applicable. The
analyses were per EPA SW 846 Methods 6010B and 7000 for Metals. The metals
analyzed were Antimony, Arsenic, Cadmium, Chromium, Cobalt, Copper, Lead,
Mercury, Molybdenum, Nickel, Selenium, Silver, Thallium, Vanadium, and Zinc.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the methods stated above.

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

Blanks are summarized in Section lIl.

Field duplicates are summarized in Section XIII.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

*Indicates change as the result of report review.
SDG K0s04288 2 VALOGIN\TTEMI-EC\LOCKHEED\19481A4.RV1



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

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

Il. Calibration
An initial calibration was performed.

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

Ill. Blanks
Method blanks were reviewed for each matrix as applicable. No contaminant

concentrations were found in the initial, continuing and preparation blanks with the
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples
PB (prep blank) Cobait 0.005 mg/Kg All sediment samples in SDG
Molybdenum 0.06 mg/Kg K0804288
Nickel 0.08 mg/Kg
ICB/CCB Chromium 2.1 ug/L All sediment samples in SDG
K0804288
PB (prep blank) Arsenic 0.09 mg/Kg All tissue samples in SDG
Molybdenum 0.013 mg/Kg K0804288
Zinc 0.05 mg/Kg
ICB/CCB Arsenic 0.23 ug/L All tissue samples in SDG
Nickel 0.11 ug/L K0804288
Silver 0.019 ug/L
PB (prep blank) Chromium 0.06 ug/L All water samples in SDG
Lead 0.004 ug/L. Ko804288
Thallium 0.003 ug/L
Zinc 0.21 ug/L
ICB/CCB Cadmium 0.017 ug/L All water samples in SDG
Arsenic 0.015 ug/L K0804288

*Indicates change as the result of report review.
SDG K0804288
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Revision 1

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was
based on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis
of each analyte. The sample concentrations were either not detected or were significantly
greater (>5X blank contaminants) than the concentrations found in the associated
method blanks with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration
RB-S Cadmium 0.012 ug/L 0.012U ug/L
Chromium 0.11 ug/L 0.11U ug/L
Lead 0.010 ug/L 0.010U ug/L
Zinc 0.59 ug/L 0.59U ug/L

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

blank with the following exceptions:

Sampling

Rinsate Blank ID Date Analyte Concentration Associated Samples
RB-s 5/14/08 Cadmium 0.012 ug/L 3A-S

Chromium 0.11 ug/L 3D-8

Copper 0.02 ug/L

Lead 0.010 ug/L

Vanadium 0.06 ug/L

Zinc 0.59 ug/L

Sample concentrations were compared to concentrations detected in the field blanks.
The sample concentrations were either not detected or were significantly greater ( >5X

blank contaminants) than the concentrations found in the associated field blanks.

IV. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

V. Matrix Spike Analysis

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent

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

Spike 1D
(Associated
Samples) Analyte %R (Limits) Flag AorP
A1-IT TissueMS Antimony 55.6 (70-130) J (all detects) A
(All tissue samples | Mercury 53.8 (60-130) UJ (all non-detects)
in SDG K0804288) | Silver 53.3 (70-130)

*Indicates change as the result of report review.

SDG K0804288
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Revision 1

VI. Duplicate Sample Analysis

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

DUP ID
(Associated
Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP
4B-SDUP Antimony 22 (=20) - J (all detects) A
(All sediment samples | Lead 47 (<20) - UdJ (all non-detects)
in SDG K0804288) Nickel 28 (<20)

VIl. Laboratory Control Samples (LCS)

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

VIII. Internal Standards

Raw data were not reviewed for this SDG.

IX. Furnace Atomic Absorption QC

All reported MSAs were reviewed and found acceptable.
Raw data were not reviewed for this SDG.

X. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag AorP
4B-SL Antimony 17 (<10) All sediment samples in J (all detects) A
Cobalt 20 (<10) SDG K0804288 J (all detects)
Nickel 24 (<10) J (all detects)

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

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

*Indicates change as the result of report review.
SDG K0804288 5 VALOGIN\TTEMI-EC\LOCKHEED\19481A4.RV1



Revision 1
*XIIl. Field Duplicates

Samples 3A-S and 3D-S were identified as field duplicates. No metals were detected in
any of the samples with the following exceptions:

Concentration (mg/Kq)
Analyte 3A-S 3D-S RPD
Antimony 5.350 6.140 14
Arsenic 30.6 29.5 4
Cadmium 0.526 0.519 1
Chromium 63.0 55.8 12
Cobalt 9.280 8.590 8
Copper 252 278 10
Lead 133 115 15
Mercury 0.873 0.688 24
Molybdenum 3.77 3.67 3
Nickel 20.1 19.0 [
Selenium 1.0 1.1 10
Silver 0.397 0.380 4
Thallium 0.159 0.151 5
Vanadium 65 64 2
Zinc 259 258 0

Added above Field duplicates (RPD) findings.

*Indicates change as the result of report review.
SDG K0804288 6 VALOGIN\TTEMI-EC\LOCKHEED\19481A4.RV1
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Lockheed West Seattle Superfund Site
Metals - Data Qualification Summary - SDG K0804288

SDG Sample Analyte Flag AorP Reason

K0804288 5A-C Antimony J (all detects) A Matrix spike analysis
4B-C Mercury UJ (all non-detects) (%R)
3A-C Silver

K0804288 BA-S Antimony J (all detects) A Duplicate analysis (RPD)
4B-S Lead UJ (all non-detects)
3A-S Nickel
3D-8

K0804288 BA-S Antimony J (all detects) A ICP serial dilution (%D)
4B-s Cobait J (all detects)
3A-S Nickel J (all detects)
3D-s

Lockheed West Seattle Superfund Site
Metals - Laboratory Blank Data Qualification Summary - SDG K0804288

Modified Final
SDG Sample Analyte Concentration AorP
K0804288 RB-8 Cadmium 0.012U ug/L A
Chromium 0.11U ug/L
Lead 0.010U ug/L
Zinc 0.59U ug/L

Lockheed West Seattle Superfund Site
Metals - Field Blank Data Qualification Summary - SDG K0804288

No Sample Data Qualified in this SDG

*Indicates change as the result of report review.
SDG K0804288 7 VALOGIN\TTEMI-EC\LOCKHEED\19481A4.RV1



LDC #:
SDG #:
Laboratory:__Columbia Analytical Services

19481A4 VALIDATION COMPLETENESS WORKSHEET

K0804288

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

Level Il

Date: 3-14-9%

Page:._1 of |
Reviewer._ M &
2nd Reviewer:

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

Validation Area Comments
I. | Technical holding times A Sampling dates: 5-13-08 theovah 3-14-08
il Calibration A Y
1. | Blanks Sw
V. | ICP Interference Check Sample (ICS) Analysis A
V. | Matrix Spike Analysis Sw MS ( SDG: Kog03139 )
VI._| Duplicate Sample Analysis Sw pup_ ( ¥ )
Vil | Laboratory Control Samples (LCS) A LCS
Vill._| Intemal Standard (ICP-MS) N Not veviewed
1X. | Furnace Atomic Absorption QC A ( Se Hydwi de )
X. | ICP Serial Dilution Sw
Xl. | Sample Result Verification N
XIl. | Overall Assessment of Data A
Xii._| Field Duplicates SWN D=6+7
XIV. | Field Blanks Sw/ Re- 8
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate T8 = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
1_|sas sed |11 |3asms Sed | 21 31
2 |sac tis |12 [saspup ) |2 32
3 |4Bs sed |13 |RB-SMS w |23 33
4 laBc tis |14 |RB-SDUP v |2 34
57 |aas sed |15 25 35
6 3A-C 435 |16 26 36
7 4 3D-S sed |17 27 37
8 RB-S w |18 28 38
9 |4BsSms sed | 19 29 39
10 |} 4B-SDUP ‘L 20 30 40
Notes:

19481A4W.wpd



toc #:; 114 €1AY VALIDATION FINDINGS WORKSHEET Page:_L of |
SDG #:_K 0894298 Sample Specific Element Reference - Reviewer:

2nd reviewer:

All circled elements are applicable to each sample.

Sample ID

Matrix

__Target Analyta List (TAL). *

18

.

AL Gb. AS)Ba, Be,Ca)Ce, &, Co, cu) Fe BB Mg, Mn[ig, NDK.Ee. AD) Na. GV, 0, M9 B, &I, dr, _—

Q¢ 9,10,
L3 Y

Sed/,,

AL, &b, A Ba, Be, €3)Ca, &, Co. Oyl Fe.ED)Mg, Mn, Ho. (DK Ea: AgiNa @V, zn M B sioN,

1,12

Sed

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn@ Ni; K, Se, Ag, Na, TV, Zn, Mo, B, SLCN, __ ___

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

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

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

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

Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, TI, V, Zn, Mo, B, SI, CN, ___

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

Al, Sh, As, Ba, Bs, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K; Se, Ag, Na. I, V, Zn, Mo, B, SLCN', ______

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

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

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

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

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, iNI. K, Se, Ag,Na, TI, V, Zn, Mo, B, S, CN, ___

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

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

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

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

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

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

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si,CN-, ___ ___ 1|l

A, Sb. As, Ba, Be, Cd, Cs, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S, CN, ___

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

Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si,CN", ___

Analysls Method

B e

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

"ICP Trace

sed/rid

Al, Sb, As, Ba, Be, Cd, Ca,(Cr)Co{Cu)Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, (U, ZD Mo, B, Sl,CN,

licr-ws

Ised/ tis
W

AL(Eb, AS) Ba, Be,€3) Ca, €. Co, Cu) Fe, b) Mg, Mn, Ha,(B) K,

"GFAA

xis

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

Comments:

Mercury by CVAA if performed )

ELEMENTS.4
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Locg: T4 8lAaY VALIDATION FINDINGS WORKSHEET Page:_| of | _

SDG#: K980Y 388 Field Duplicates Reviewer: MG
2nd Reviewer:

METHOD: Metals (EPA Method 6010B/7000)

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

Concentration (mg/kg)
RPD
Compound 5 7
Antimony 5.350 6.140 14
Arsenic 30.6 20.5 4
Cadmium 0.526 0.519 1
Chromium 63.0 55.8 12
Cobalt 9.280 8.590 8
Copper 252 278 10
Lead 133 115 15
Mercury 0.873 0.688 24
Molybdenum 3.77 3.67 3
Nickel 20.1 19.0 6
Selenium 1.0 1.1 10
Silver 0.397 0.380 4
Thallium 0.159 0.151 5
Vanadium 65 64 2
Zinc 258 258 0

V:AFIELD DUPLICATES\FD_inorganic\19481A4.WPD
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LDC Report# 19481A19

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Lockheed West Seattle Superfund Sife
| Collection Date: May 13 through May 14, 2008

LDC Report Date: September 25, 2008

Matrix: Sedimént/T issue/Water

Parameters: Butyltins

Validation Level: EPA Level Il

Laboratory: ' Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0804288

Sample ldentification

5A-S
5A-C
4B-S
4B-C
3A-S
3D-S
RB-S
3D-SMS
3D-SMSD
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Introduction
This data review covers 6 sediment sample, 2 tissue samples, and one water sample
listed on the cover sheet including dilutions and reanalysis as applicable. The
analyses were per the Krone Method for Butyltins.
This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.
A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.
Blank results are summarized in Section Ill.
Field duplicates are summarized in Section IX.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

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

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

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

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

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

VALOGIN\TTEMI-EC\LOCKHEED\19481A19.TE3 2



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

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

Il. Calibration
a. Initial Calibration
Initial calibration of compounds was performed as required by the method.

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

b. Calibration Verification
Calibration verification was performed at the required frequencies.

The percent differences (%D) of continuing standard mixtures were within the 25.0% QC
limits.

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

Associated
Date Column Compound %D Samples Flag AorP

5/9/08 RTX-35 n-Butyltin 27 5A-S J (all detects) A
4B-S UJ (all non-detects)
3A-S

3D-8

RB-S

3D-SMS
3D-SMSD
KWG0807057-4
KWG0804723-3

I1l. Blanks

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

Sample RB-S was identified as a rinsate blank. No butyltin contaminants were found in
this blank.

VALOGIN\TTEMI-EC\LOCKHEED\19481A19.TE3 3



IV. Accuracy and Precision Data
a. Surrogate Recovery

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

b. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) were not within QC limits. Since the sample
concentration was greater than the spiked concentration, no data were qualified.

c. Laboratory Control Samples

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

V. Target Compound Identification
Raw data were not reviewed for this SDG.
VI. Compound Quantitation and CRQLs

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

Sample Compound RPD Flag AorP

4B-S Tetra-n-butyltin 58.8 J (all detects) A

Raw data were not reviewed for this SDG.

VIl. System Performance

Raw data were not reviewed for this SDG.

VIll. Overall Assessment of Data

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

Samples 3A-S and 3D-S were identified as field duplicates. No butyltins were detected
in any of the samples with the following exceptions:

VALOGIN\TTEMI-EC\LOCKHEED\19481A19.TE3 4



Concentration (ug/Kg)

Compound 3A-S 3D-S RPD
Tetra-n-butyltin 23 29 23
Tri-n-butyltin 1800 2000 11
Di-n-butyltin 630 600 5
n-Butyltin 110 140 24

V:\LOGIN\TTEMI‘EC\LOCKHEED\1 9481A19.TE3




Lockheed West Seattle Superfund Site

Butyltins - Data Qualification Summary - SDG K0804288

SDG Sample Compound Flag AorP Reason
K0804288 | 5A-S n-Butyltin J (all detects) A Continuing calibration
4B-S UJ (all non-detects) (%D)
3A-S
3D-s
RB-S
K0804288 | 4B-S Tetra-n-butyltin J (all detects) A Compound quantitation
and CRQLs (RPD)

Lockheed West Seattle Superfund Site

Butyltins - Laboratory Blank Data Qualification Summary - SDG K0804288

Lockheed West Seattle Superfund Site

No Sample Data Qualified in this SDG

Butyltins - Field Blank Data Qualification Summary - SDG K0804288

VALOGIN\TTEMI-EC\LOCKHEED\19481A19.TE3

No Sample Data Qualified in this SDG




LDC #_19481A19 VALIDATION COMPLETENESS WORKSHEET Date: /. éz 3/ o8

SDG #:__K0804288 Level 11l Page: [ of/ _
Laboratory:_Columbia Analytical Services Reviewer:

2nd Reviewer: ﬂ
METHOD: GC Butyltins (Krone Method)

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

Validation Area Comments
I.__| Technical holding times A Sampling dates: 5, > — S \ N: !O 2]
lla. | Initial calibration A }
llb. | Calibration verification/ICV \_5"‘-) {cV / ey = }4/
Ifl._ ] Blanks !
IVa. | Surrogate recovery A‘
IVb. | Matrix spike/Matrix spike duplicates ..SU‘)
V. | Laboratory control samples A Les / %
V. | Target compound identification N
VI. | Compound Quantitation and CRQLs .S\M
VII. | System Performance N
VIil. | Overall assessment of data -A
IX. | Field duplicates S| D =5~
X. | Field blanks N kB -7
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: & . A\: T | W ‘ vd/- ,
1 1| sas d. |1l kweaogo7057-4 31
2 H5AC Tuer 123 KWG0207275 - {5 32
3 s %y |19 KwGo §64723- 4 33
45/ 4B-C Toarrt |14 24 34
5 [ 3A-S w 15 25 35
6 / 3D-S 30\9 16 26 36
7 3|RrBS Wali~ |17 27 37
8 3D-SMS 18 28 38
9 3D-SMSD 19 29 39
10 20 ' 30 40
Notes:

19481A19W.wpd
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Revision 1

LDC Report# 19481A21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Laboratory:

Lockheed West Seattle Superfund Site
May 13 through May 14, 2008
October 22, 2008
Sediment/Tissue/Water
Dioxins/Dibenzofurans

EPA Level I

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0804288

Sample Identification

5A-S
5A-C
4B-S
4B-C
3A-S
3D-S
RB-S

An asterisk (*) will be placed in the margin
to the left of any revised section in the text.
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Revision 1

Introduction

This data review covers 4 sediment samples, 2 tissue samples, and one water sample
listed on the cover sheet including dilutions and reanalysis as applicable. The
analyses were per EPA SW 846 Method 8290 for Polychlorinated
Dioxins/Dibenzofurans.

This review follows USEPA Contract Laboratory Program National Functional
Guidelines for Polychlorinated Dioxins/Dibenzofurans Data Review (September 2005)
as there are no current guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

*Indicates change as the result of report review.
SDG K0804288 2 VALOGIN\TTEMI-EC\LOCKHEED\19481A21.RV1



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

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

Il. 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 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer was less than or equal to 25%.

HI. 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 30.0% 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 percent differences (%D) between the initial calibration RRF
and the routine calibration RRF were less than or equal to 20.0% for unlabeled

compounds and less than or equal to 35.0% for labeled compounds with the following
exceptions:

Affected

Date Compound %D Associated Samples Compound Flag AorP
8/12/08 *c-0CcDD 35.92 | 5A-C ocDD J (all detects) A
4B-C UJ (all non-detects)
EQ0800331-01 OCDF J (all detects)

UJ (all non-detects)

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

*Indicates change as the result of report review.
SDG K0804288 3 VALOGIN\TTEMI-EC\LOCKHEED\19481A21.RV1



Revision 1
V. Blanks

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

Extraction
Method Blank ID Date Compound Concentration Associated Samples
EQ0800348-01 8/20/08 1,2,3,6,7,8-HxCDD 0.159 ng/Kg All sediment samples in SDG K0804288
1,2,3,4,6,7,8-HpCDD 0.872 ng/Kg
OCDD 2.44 ng/Kg
2,3,4,7,8-PeCDF 0.132 ng/Kg
1,2,3,4,7,8-HxCDF 0.440 ng/Kg
1,2,3,4,6,7,8-HpCDF 0.698 ng/Kg
OCDF 0.563 ng/Kg
Total PeCDD 0.287 ng/Kg
Total HXCDD 1.16 ng/Kg
Total HpCDD 0.872 ng/Kg
Total PeCDF 0.444 ng/Kg
Total HXCDF 0.903 ng/Kg
Total HpCDF 0.698 ng/Kg
EQ0800277-01 6/26/08 OoCDD 24.5 pg/L All water samples in SDG K0804288
Total HpCDD 61.7 pg/L
Total PeCDF 4.64 pg/L
Total HxCDF 15.0 pg/L
Total HpCDF 41.4 pg/L
EQ0800331-01 8/1/08 1,2,3,4,6,7,8-HpCDD 4.70 ng/Kg All tissue samples in SDG K0804288
OCDD 51.3 ng/Kg
2,3,7,8-TCDF 0.137 ng/Kg
1,2,3,4,6,7,8-HpCDF 0.479 ng/Kg
OCDF 5.85 ng/Kg
Total HpCDD 7.44 ng/Kg
Total TCDF 0.137 ng/Kg
Total PeCDF 0.679 ng/Kg
Total HpCDF 1.93 ng/Kg

Sample concentrations were compared to concentrations detected in the method blanks.
The sample concentrations were either not detected or were significantly greater ( >5X
blank contaminants) than the concentrations found in the associated method blanks with
the following exceptions:

Reported Modified Final

Sample Compound Concentration Concentration
5A-S 2,3,4,7,8-PeCDF 0.293 ng/Kg 1.13U ng/Kg
1,2,3,4,7,8-HxCDF 1.08 ng/Kg 1.13U ng/Kg
Total PeCDD 1.17 ng/Kg 1.17U ng/Kg
3A-S 2,3,4,7,8-PeCDF 0.215 ng/Kg 1.54U ng/Kg
1,2,3,4,7,8-HxCDF 1.18 ng/Kg 1.54U ng/Kg

*Indicates change as the result of report review.

SDG K0804288
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Revision 1

Reported Modified Final
Sample Compound Concentration Concentration
RB-S ocDbD 5.38 pg/L 104U pg/L
5A-C 1,2,3,4,6,7,8-HpCDD 8.26 ng/Kg 8.26U ng/Kg
OocDD 68.4 ng/Kg 68.4U ng/Kg
1,2,3,4,6,7,8-HpCDF 1.21 ng/Kg 2.79U ng/Kg
Total HoCDD 36.3 ng/Kg 36.3U ng/Kg
Total PeCDF 0.312 ng/Kg 2.79U ng/Kg
Total HpCDF 4.40 ng/Kg 4.40U ng/Kg
4B-C 1,2,3,4,6,7,8-HpCDD 7.83 ng/Kg 7.83U ng/Kg
OoCDD 58.2 ng/Kg 58.2U ng/Kg
1,2,3,4,6,7,8-HpCDF 0.946 ng/Kg 4.47U ng/Kg
OCDF 3.45 ng/Kg 8.94U ng/Kg
Total HoCDD 34.6 ng/Kg 34.6U ng/Kg
Total PeCDF 0.654 ng/Kg 4.47U ng/Kg
Total HpCDF 3.88 ng/Kg 4.47U ng/Kg

Sample RB-S was identified as a rinsate blank. No polychlorinated dioxin/dibenzofuran
contaminants were found in this blank with the following exceptions:

Sampling
Rinsate Blank ID Date Compound Concentration Associated Samples
RB-S 5/14/08 OCDD 5.38 pg/L All sediment samples in SDG K0804288

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

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. Laboratory Control Samples (LCS)

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

*Indicates change as the result of report review.
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Revision 1

LCSID
(Associated LCsS LCSD RPD
Samples) Compound %R (Limits) %R (Limits) (Limits) Flag AorP
EQ0800331-02 2,3,7,8-TCDD 140 (87-135) - - J (all detects) P
(5A-C
4B-C

EQO0800331-01)

EQ0800348-02 1,2,3,6,7,8-HxCDD . 137 (82-136) - J (all detects) P
(5A-S 1,2,3,4,6,7,8-HpCDF . 132 (91-131) - J (all detects)
4B-8
3A-S
3D-s
EQ0800348-01)

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.

Xl. Compound Quantitation and CRQLs

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

Sample Compound Finding Criteria Flag AorP
5A-S OCDD Sample result exceeded Reported result should be |J (all detects) P
3A-S calibration range. within calibration range.
4B-8 1,2,3,4,6,7,8-HpCDD Sample result exceeded Reported result should be |J (all detects) P
3D-8 OCDD calibration range. within calibration range. J (all detects)

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

Raw data were not reviewed for this SDG.

*Indicates change as the result of report review.
SDG K0804288 6 VALOGIN\TTEMI-EC\LOCKHEED\19481A21.RV1



Revision 1
Xlll. Overall Assessment of Data
Data flags are summarized at the end of this report if data has been qualified.

*XIV. Field Duplicates

Samples 3A-S and 3D-S were identified as field duplicates. No polychlorinated
dioxins/dibenzofurans were detected in any of the samples with the following exceptions:

Concentration (ng/Kg)
Compound 3A-S 3D-S RPD
2,3,7,8-TCDD 0.0742* 0.150* 68
1,2,3,7,8-PeCDD 0.297 0.692 80
1,2,3,4,7,8-HxCDD 0.416 1.20 97
1,2,3,6,7,8-HxCDD 4.29 125 98
1,2,3,7,8,9-HxCDD 1.19 3.36 95
1,2,3,4,6,7,8-HpCDD 231 655 96
ocDD 1960 6300 105
2,3,7,8-TCDF 0.623 1.75 95
1,2,3,7,8-PeCDF 0.225 0.683 101
*2,3,4,7,8-PeCDF 0.215 0.968 127
1,2,3,4,7,8-HxCDF 1.18 3.4 97
1,2,3,6,7,8-HxCDF 0.371* 1.10 99
2,3,4,6,7,8-HxCDF 1.54U 0.891 200
1,2,3,4,6,7,8-HpCDF 20.0 55.9 95
1,2,3,4,7,8,9-HpCDF 1.84 6.04 107
OCDF 94.1 337 113

*Indicates change as the result of report review.
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Concentration (ng/Kg)

*Indicates change as the resuit of report review.

SDG K0804288

Compound 3A-S 3D-S RPD
Total TCDD 0.821 212 88
Total PeCDD 1.80 8.66 131
Total HXCDD 50.8 138 92
Total HpCDD 697 1810 89
Total TCDF 3.55 10.2 97
Total PeCDF 4.65 15.1 106
Total HXCDF 22,9 69.2 101
Total HpCDF 103 293 96
Corrected Concentration and values for 2,3,4,7,8-PeCDF in above table.

Concentration (ng/Kg)

Compound 3A-S 3D-S RPD

2,3,7,8-TCDF 0.616U 0.645* 5
*=EMPC
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Lockheed West Seattle Superfund Site
Dioxins/Dibenzofurans - Data Qualification Summary - SDG K0804288

SDG Sample Compound Flag AorP Reason
K0804288 5A-C OCDD J (all detects) A Routine calibration (%D)
4B-C UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

K0804288 5A-C 2,3,7,8-TCDD J (all detects) P Laboratory control
4B-C samples (%R)

K0804288 B5A-S 1,2,3,6,7,8-HxCDD J (all detects) P Laboratory control
4B-8 1,2,3,4,6,7,8-HpCDF J (all detects) samples (%R)
3A-S
3D-8

K0804288 5A-S OoCcDD J (all detects) P Compound quantitation
3A-S and CRQLs

K0804288 4B-S 1,2,3,4,6,7,8-HpCDD J (all detects) P Compound quantitation
3D-8 OoCDD J (all detects) and CRQLs

Lockheed West Seattle Superfund Site
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
K0804288

Modified Final
SDG Sample Compound Concentration AorP
K0804288 5A-S 2,3,4,7,8-PeCDF 1.13U ng/Kg A
1,2,3,4,7,8-HxCDF 1.13U ng/Kg
Total PeCDD 1.17U ng/Kg
K0804288 3A-S 2,3,4,7,8-PeCDF 1.54U ng/Kg A
1,2,3,4,7,8-HxCDF 1.54U ng/Kg
K0804288 RB-8 ocDD 104U pg/lL. A
K0804288 B5A-C 1,2,3,4,6,7,8-HpCDD 8.26U ng/Kg A
OCDD 68.4U ng/Kg
1,2,3,4,6,7,8-HpCDF 2.79U ng/Kg
Total HoCDD 36.3U ng/Kg
Total PeCDF 2.79U ng/Kg
Total HpCDF 4.40U ng/Kg

*Indicates change as the result of report review.
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Modified Final
SDG Sample Compound Concentration AorP
K0804288 4B-C 1,2,3,4,6,7,8-HpCDD 7.83U ng/Kg A
ocDD 58.2U ng/Kg
1,2,3,4,6,7,8-HpCDF 4.47U ng/Kg
OCDF 8.94U ng/Kg
Total HoCDD 34.6U ng/Kg
Total PeCDF 4.47U ng/Kg
Total HpCDF 4.47U ng/Kg

Lockheed West Seattle Superfund Site
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG K0804288

No Sample Data Qualified in this SDG

*Indicates change as the result of report review.
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LDC #__19481A21 VALIDATION COMPLETENESS WORKSHEET Date: 7/ 2 "//a Y

SDG #___K0804288 Level 1l Page:__/of_~

Laboratory:_Columbia Analytical Services Reviewer____ /72
2nd Reviewer:

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 5

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

Validation Area Comments
1. | Technical holding times A Sampling dates: 5:// H - 5‘/ /“// o
i. | HRGC/HRMS Instrument performance check A
Ill.__| Initial calibration A
IV. | Routine calibration/TEx swW
V. | Blanks \5\/\/ <
Vi, | Matrix spike/Matrix spike duplicates /‘/ M > s ‘-\' {A/"J
VI, | Laboratory control samples 6\“) 12N ) 0 J l/
Viil. | Regional quality assurance and quality control N
IX. | Internal standards A
X. Targét compound identifications N
XI. | Compound gquantitation and CRQLs W
Xll. | System performance N
XIN. | Overail assessment of data A
XiV. | Field duplicates AW I D= ga 7
XV. | Field blanks Su AB= %
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
/ H .
Validated Samples: w T{QM & w @
1 |sas d |1 /| eqo¢bo217-07 {21 | . 31
M2 Usac Twiw [ 1224 EQ 030033\ ~0) |22 32
3 lags Sed  [13%] £ O¥00 B4¢-0) |23 ] 33
e Mavc  « tw |14 24 34
5 lsaas / 4,«9~ 15 25 35
6 I 16 26 36
7 3D-S S"‘R 17 27 37
s 18 f RB-S / wdw/‘ 18 28 38
9 19 28 39
10 20 30 40
Notes:
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LDC#:

ETHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Methos 8290)

19481A2a
SDG#._K0804288

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page: __/_ of _+

Reviewer.__ #~>

2nd Reviewer: g

Y N_NA Were field duplicate pairs identified in this SDG?
YN NA Were farget analytes detected in the field duplicate pairs?
Confirmation from DB-225
Concentration (ng/Kg)

Compound 5 7 RPD
A 0.0742* 0.150 * 68
B 0.297 0.692 80
c 0.416 1.20 87
D 4,29 12,5 08
E 1.19 3.36 95
F 231 655 9
G 1960 6300 105
H 0.623 1.75 95
! 0.225 - 0.683 101

©. 2/ N

J 215 Qo3 0.968 - |2f]
K 1.18 3.41 97
L 0.371* 1.10 99
M 1.54u 0.891 200
o} 20.0 55.9 85
P 1.84 6.04 107
Q 94.1 337 113
R 0.821 212 88
] 1.80 8.66 131
T 50.8 138 92
U 697 1810 89
\ 3.55 10.2 97
w 4.65 16.1 106
X 22.9 69.2 101
Y 103 293 96
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THOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Methos 8290)
NA Were field duplicate pairs identified in this SDG?
NA Were target analytes detected in the field duplicate pairs?

Confirmation from DB-225

Page._*of %

Reviewer:

2nd Reviewer: I L

Concentration (ng/Kg)

Compound 5 7

RPD

H 0.616U 0.645*
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