PORT GAMBLE BAY WIDE REMEDIAL INVESTIGATION
TABLE OF CONTENTS

1.0 INTRODUCTION
1.1 Remedial Investigation Approach
2.0 SITE SETTING AND HISTORY

2.1 Historical Summary
2.2 Previous Dredging Activities
2.3 Extent of Wood Waste

3.0 SEDIMENT AND BIOTA SAMPLING

3.1 Deviations from the 2008 SAP

3.2 Sample Location Control

3.3 SPI/Plan View Images

3.4 Sediment Core Sampling

3.5 Surface Sediment Grab Sampling

3.6 Sieve Samples to Evaluate Presence of Wood Material
3.7 Biota Sampling

4.0 SEDIMENT AND BIOTA TESTING AND ANALYSIS

4.1 Sediment Chemical Analysis
4.2 Radiometric Dating

4.3 Biota Tissue Testing

4.4 Bioassay Toxicity Testing

5.0 SEDIMENT PHYSICAL CHARACTERISTICS AND OBSERVATIONS

5.1 Grain Size

5.2 Apparent Redox Potential Discontinuity

5.3 Radiometric Dating Results

5.4 Distribution and Estimated Percentage of Wood Waste
5.5 Distribution of Benthic Organisms

6.0 SEDIMENT CHEMICAL ANALYSIS RESULTS

6.1 Data Quality Review Summary
6.2 Conventional Parameters

6.3 Fatty and Resin Acids

6.4 Total Metals

Page

I

[ £®]

S W 0 oMU

—_

11

11
12

13
13

14
15
16
17
18

Harl Crowser
17330-14 February 11, 2011

Page i



CONTENTS (Continued)

6.5 Semivolatile Organic Compounds
6.6 Polychlorinated Biphenyls
6.7 Dioxins/Furans

7.0 SEDIMENT TOXICITY TESTING RESULTS

7.1 Amphipod Test Results

7.2 Juvenile Polychaete Test Results

7.3 Larval Test Results

7.4 Microtox Test Results

7.5 SMS Interpretation

7.6 Evaluation of Factors Contributing to SMS Failures

8.0 TISSUE TESTING RESULTS

8.1 Geoducks

8.2 Dungeness Crabs
8.3 Oysters

8.4 Clams

9.0 SUMMARY AND CONCLUSIONS OF REMEDIAL INVESTIGATION

9.1 Wood Waste Occurrence and Distribution
9.2 Conventional Chemical Testing Conclusions
9.3 Organic and Metals Testing Conclusions

9.4 Biological Testing Conclusions

9.5 Biological Tissue Sampling

9.6 Conclusions

10.0 REFERENCES

11.0 LIMITATIONS

a1
32
34
34

35

36
36
37
37
37
37

38

41

TABLES

1 Sediment Sample Collection Data

2 Sediment Sample Testing Summary

k) Presence and Estimated Percentage of Wood Material in Sediment Samples

4 Analytical Results for Resin Acids and Conventional Parameters in Sediment Samples

5 Analytical Results for Sediment Samples Compared to AET Dry-Weight Sediment Quality

Values

Page ii

Hart Crowser

17330-14 February 11, 2011



CONTENTS (Continued)

TABLES (Continued)

6 Analytical Results for Sediment Samples Compared to SMS Sediment Quality Criteria
7 Analytical Results and TCDD TEQs for Sediment Samples
8 Analytical Results for Carr Inlet Reference Samples
9 Apparent Grain Size for Sediment and Carr Inlet Reference Samples
10 Toxicity Testing Summary Results
11 Analytical Results for Biota Samples
12 Analytical Results and TCDD TEQs for Tissue Samples
13 Conventional Sediment Parameter Concentrations Compared to Mytilus and Neanthes Test
Results
FIGURES
1 Vicinity Map
2 Site Plan
3 Sample Location Plan
4 Bay-Wide Grain Size Distribution
5 Year versus Depth From Lead-210 Radioisotope Dating of Sediment Cores
6 Distribution of Visual, Near-Surface Wood Waste Based on SP] and
Plan View Image Analysis
7 Distribution of Observed Near-Surface and Subsurface Wood Waste
8 Sulfide Concentration Compared to TVS/TOC Ratios
9 Distribution of TVS/TOC
10 Distribution of Sulfide
11 Distribution of Ammonia
12 Distribution of Oleic and Linolenic Fatty Acids
13 Distribution of Total Resin Acids
14 Distribution of Phenol
15 Distribution of Dioxin TEQs
16 Dioxin Congener Relative Ratios
17 Toxicity Testing Summary Results
18 Sulfide and Mytilus Bioassay Results Compared to TVS/TOC Ratio
19 Ammonia and Mytilus Bioassay Results Compared to TVS/TOC Ratio
20 Principal Components Analysis Factor Loadings
21 Principal Components Analysis Factor Scores
Hart Crowser Page iii

17330-14 February 11, 2011



CONTENTS (Continued)

APPENDIX A
FIELD DOCUMENTATION
VIBRACORE LOGS

TABLES

A1 Sample Location Coordinates
A-2 Surface Sediment Grab Sample Descriptions

FIGURES

A-1 Key to Exploration Logs
A-2 through A-39  Vibracore Log Station-4 through Station-82

APPENDIX B-1
CHEMICAL DATA QUALITY REVIEW AND
CERTIFICATES OF ANALYSIS

Chemical Data Quality Review for Sediment Samples

APPENDIX B-2
CHEMICAL DATA QUALITY REVIEW AND
CERTIFICATES OF ANALYSIS

Chemical Data Quality Review for Reference Samples

APPENDIX B-3
CHEMICAL DATA QUALITY REVIEW AND
CERTIFICATES OF ANALYSIS

Chemical Data Quality Review for Biota

CERTIFICATES OF ANALYSIS
ANALYTICAL RESOURCES, INC.
SGS ENVIRONMENTAL

B-1-1

B-1-1

B-3-1

B-3-1

Page iv

Hart Crowser
17330-14 February 11, 2011



CONTENTS (Continued)

APPENDIX C

SEDIMENT TOXICITY TESTING DATA QUALITY REVIEW
AND LABORATORY BIOASSAY REPORTS
NORTHWESTERN AQUATIC SCIENCES

NAUTILUS ENVIRONMENTAL

Amphipod (Eohaustorius estuarius) 10-Day Toxicity Test

Juvenile Polychaete (Neanthes arenaceodentata) 20-Day Toxicity Test
Larval (Mytilus galloprovincialis) 10-Day Toxicity Test

Microtox Tests

APPENDIX D |
SEDIMENT PROFILE IMAGE (SPl) REPORT
SCIENCE APPLICATIONS INTERNATIONAL CORPORATION (SAIC)

APPENDIX E
RADIOMETRIC DATING REPORT
BATTELLE MARINE SCIENCES LABORATORY

APPENDIX F
FIELD INVESTIGATION PHOTOGRAPHS
PORT GAMBLE, WASHINGTON

APPENDIX G
HUMAN HEALTH FOCUSED RISK EVALUATION

TABLES

Page

C-1

C1
C-2

-3

C-4

G-1 Summary of Port Gamble S’Klallam Tribe Validated Shellfish Sampling Results - April 2010

Sampling
G-2  Chronic Daily Intake From Seafood Ingestion

G-3  Noncarcinogenic Sediment Screening Levels with Incidental Ingestion and Dermal Exposure

G-4  Carcinogenic Sediment Screening Levels for Incidental Ingestion and Dermal Exposure

G-5  Estimated Risks for the Tribal Shellfish Ingestion Scenario

Hart Crowser
17330-14 February 11, 2011

Page v



CONTENTS (Continued) Page

TABLES (Continued)

G6  Comparison of Port Gamble Bay and Puget Sound Background Metal Concentrations

G-7  Comparison of Port Gamble Bay and Puget Sound Background Sediment Dioxin
Concentrations

G-8  Comparison of Port Gamble Bay and Puget Sound Background Sediment PCB Aroclor
Concentrations

G99 Sediment cPAHs TEQ Statistics Summary

G-10  Background Dungeness Crab Muscle Tissue Dioxin TEQs

G-11 Background Dungeness Crab Hepatopancreas Tissue Dioxin TEQs

G-12  Background Data for Arsenic in Clams

G-13  Background Data for Arsenic Crabs

G-14  Comparison of Port Gamble Bay and Reference Dioxin TEQ Concentrations in Crabs

G-15  Comparison of Port Gamble Bay and Reference Arsenic Concentrations in Clams

G-16  Comparison of Port Gamble Bay and Reference Arsenic Concentrations in Crabs

G-17  Preliminary Sediment Cleanup Screening Concentrations

FIGURES

G-1 Human Health Risk Evaluation Process
G-2  Shellfish Sample Locations

Page vi Hart Crowser
17330-14 February 11, 2011



Remedial Investigation
Port Gamble Bay
Port Gamble, Washington

Prepared for
Washington State
Department of Ecology

February 11, 2011
17330-14




[ 7 |
HARTCROWSER

Remedial Investigation
Port Gamble Bay
Port Gamble, Washington

Prepared for
Washington State
Department of Ecology

February 11, 2011
17330-14

Prepared by
Hart Crowser, Inc.

T

Colleen Rust
Senior Staff
Hydrogeologist

Anne Conrad
Senior Staff
Geochemist

1700 Westlake Avenue North, Suite 200
Seattle, Washington 98109-6212

Fax 206.328.5581

Tel 206.324.9530

ooy Pt
Roger McGinnis, PhD

Senior Associate
Environmental Chemist



CONTENTS Page
1.0 INTRODUCTION 1
1.1 Remedial Investigation Approach 2
2.0 SITE SETTING AND HISTORY 2
2.1 Historical Summary 3
2.2 Previous Dredging Activities 4
2.3 Extent of Wood Waste 4
3.0 SEDIMENT AND BIOTA SAMPLING 4
3.1 Deviations from the 2008 SAP 5
3.2 Sample Location Control 7
3.3 SPI/Plan View Images 7
3.4 Sediment Core Sampling 8
3.5 Surface Sediment Grab Sampling 9
3.6 Sieve Samples to Evaluate Presence of Wood Material 10
3.7 Biota Sampling 10
4.0 SEDIMENT AND BIOTA TESTING AND ANALYSIS 11
4.1 Sediment Chemical Analysis 11
4.2 Radiometric Dating 12
4.3 Biota Tissue Testing 13
4.4 Bioassay Toxicity Testing 13
5.0 SEDIMENT PHYSICAL CHARACTERISTICS AND OBSERVATIONS 14
5.1 Grain Size 14
5.2 Apparent Redox Potential Discontinuity 15
5.3 Radiometric Dating Results 16
5.4 Distribution and Estimated Percentage of Wood Waste 17
5.5 Distribution of Benthic Organisms 18
6.0 SEDIMENT CHEMICAL ANALYSIS RESULTS 21
6.1 Data Quality Review Summary 21
6.2 Conventional Parameters 21
6.3 Fatty and Resin Acids 23
6.4 Total Metals 24
Hart Crowser Page i

17330-14 February 11, 2011



CONTENTS (Continued)

6.5 Semivolatile Organic Compounds
6.6 Polychlorinated Biphenyls
6.7 Dioxins/Furans

7.0 SEDIMENT TOXICITY TESTING RESULTS

7.1 Amphipod Test Results

7.2 Juvenile Polychaete Test Results

7.3 Larval Test Results

7.4 Microtox Test Results

7.5 SMS Interpretation

7.6 Evaluation of Factors Contributing to SMS Failures

8.0 TISSUE TESTING RESULTS

8.1 Geoducks

8.2 Dungeness Crabs
8.3 Oysters

8.4 Clams

9.0 SUMMARY AND CONCLUSIONS OF REMEDIAL INVESTIGATION

9.1 Wood Waste Occurrence and Distribution
9.2 Conventional Chemical Testing Conclusions
9.3 Organic and Metals Testing Conclusions

9.4 Biological Testing Conclusions

9.5 Biological Tissue Sampling

9.6 Conclusions

10.0 REFERENCES

11.0 LIMITATIONS

TABLES

Sediment Sample Collection Data
Sediment Sample Testing Summary

UG N W N =

Values

Presence and Estimated Percentage of Wood Material in Sediment Samples
Analytical Results for Resin Acids and Conventional Parameters in Sediment Samples
Analytical Results for Sediment Samples Compared to AET Dry-Weight Sediment Quality

Page

24
25
25

26

27
27
28
29
29
29

31

31
32
34
34

35

36
36
37
37
37
37

38

41

Page ii

Hart Crowser

17330-14 February 11, 2011



CONTENTS (Continued) Page

TABLES (Continued)

6 Analytical Results for Sediment Samples Compared to SMS Sediment Quality Criteria
7 Analytical Results and TCDD TEQs for Sediment Samples
8 Analytical Results for Carr Inlet Reference Samples

9 Apparent Grain Size for Sediment and Carr Inlet Reference Samples

10 Toxicity Testing Summary Results

11 Analytical Results for Biota Samples

12 Analytical Results and TCDD TEQs for Tissue Samples

13 Conventional Sediment Parameter Concentrations Compared to Mytilus and Neanthes Test
Results

FIGURES

1 Vicinity Map

2 Site Plan

3 Sample Location Plan

4 Bay-Wide Grain Size Distribution

5 Year versus Depth From Lead-210 Radioisotope Dating of Sediment Cores

6 Distribution of Visual, Near-Surface Wood Waste Based on SPI and
Plan View Image Analysis

7 Distribution of Observed Near-Surface and Subsurface Wood Waste

8 Sulfide Concentration Compared to TVS/TOC Ratios

9 Distribution of TVS/TOC

10 Distribution of Sulfide

11 Distribution of Ammonia

12 Distribution of Oleic and Linolenic Fatty Acids

13 Distribution of Total Resin Acids

14 Distribution of Phenol

15 Distribution of Dioxin TEQs

16 Dioxin Congener Relative Ratios

17 Toxicity Testing Summary Results

18 Sulfide and Mytilus Bioassay Results Compared to TVS/TOC Ratio
19 Ammonia and Mytilus Bioassay Results Compared to TVS/TOC Ratio

20 Principal Components Analysis Factor Loadings
21 Principal Components Analysis Factor Scores
Hart Crowser Page iii

17330-14 February 11, 2011



CONTENTS (Continued)

APPENDIX A
FIELD DOCUMENTATION
VIBRACORE LOGS

TABLES

A-1 Sample Location Coordinates
A-2 Surface Sediment Grab Sample Descriptions

FIGURES

A-1 Key to Exploration Logs
A-2 through A-39  Vibracore Log Station-4 through Station-82

APPENDIX B-1
CHEMICAL DATA QUALITY REVIEW AND
CERTIFICATES OF ANALYSIS

Chemical Data Quality Review for Sediment Samples

APPENDIX B-2
CHEMICAL DATA QUALITY REVIEW AND
CERTIFICATES OF ANALYSIS

Chemical Data Quality Review for Reference Samples

APPENDIX B-3
CHEMICAL DATA QUALITY REVIEW AND
CERTIFICATES OF ANALYSIS

Chemical Data Quality Review for Biota

CERTIFICATES OF ANALYSIS
ANALYTICAL RESOURCES, INC.
SGS ENVIRONMENTAL

Page

B-1-1

B-1-1

B-2-1

B-2-1

B-3-1

B-3-1

Page iv

Hart Crowser
17330-14 February 11, 2011



CONTENTS (Continued)

APPENDIX C

SEDIMENT TOXICITY TESTING DATA QUALITY REVIEW
AND LABORATORY BIOASSAY REPORTS
NORTHWESTERN AQUATIC SCIENCES

NAUTILUS ENVIRONMENTAL

Amphipod (Eohaustorius estuarius) 10-Day Toxicity Test

Juvenile Polychaete (Neanthes arenaceodentata) 20-Day Toxicity Test
Larval (Mytilus galloprovincialis) 10-Day Toxicity Test

Microtox Tests

APPENDIX D
SEDIMENT PROFILE IMAGE (SPI) REPORT
SCIENCE APPLICATIONS INTERNATIONAL CORPORATION (SAIC)

APPENDIX E
RADIOMETRIC DATING REPORT
BATTELLE MARINE SCIENCES LABORATORY

APPENDIX F
FIELD INVESTIGATION PHOTOGRAPHS
PORT GAMBLE, WASHINGTON

APPENDIX G
HUMAN HEALTH FOCUSED RISK EVALUATION

TABLES

Page

C-1

C-1
C-2
C3
C-4

G-1 Summary of Port Gamble S’Klallam Tribe Validated Shellfish Sampling Results - April 2010

Sampling
G-2  Chronic Daily Intake From Seafood Ingestion

G-3 Noncarcinogenic Sediment Screening Levels with Incidental Ingestion and Dermal Exposure

G-4  Carcinogenic Sediment Screening Levels for Incidental Ingestion and Dermal Exposure

G-5 Estimated Risks for the Tribal Shellfish Ingestion Scenario

Hart Crowser
17330-14 February 11, 2011

Page v



CONTENTS (Continued) Page

TABLES (Continued)

G-6  Comparison of Port Gamble Bay and Puget Sound Background Metal Concentrations

G-7  Comparison of Port Gamble Bay and Puget Sound Background Sediment Dioxin
Concentrations

G-8  Comparison of Port Gamble Bay and Puget Sound Background Sediment PCB Aroclor
Concentrations

G-9 Sediment cPAHs TEQ Statistics Summary

G-10  Background Dungeness Crab Muscle Tissue Dioxin TEQs

G-11  Background Dungeness Crab Hepatopancreas Tissue Dioxin TEQs

G-12  Background Data for Arsenic in Clams

G-13  Background Data for Arsenic Crabs

G-14  Comparison of Port Gamble Bay and Reference Dioxin TEQ Concentrations in Crabs

G-15 Comparison of Port Gamble Bay and Reference Arsenic Concentrations in Clams

G-16  Comparison of Port Gamble Bay and Reference Arsenic Concentrations in Crabs

G-17  Preliminary Sediment Cleanup Screening Concentrations

FIGURES

G-1 Human Health Risk Evaluation Process
G-2  Shellfish Sample Locations

Page vi Hart Crowser
17330-14 February 11, 2011



REMEDIAL INVESTIGATION
PORT GAMBLE BAY
PORT GAMBLE, WASHINGTON

1.0 INTRODUCTION

This report presents the results of the sediment remedial investigation (RI)
performed for the Washington State Department of Ecology (Ecology) at Port
Gamble Bay in Port Gamble, Washington (Figure 1). Under the Ecology Toxics
Cleanup Program’s Puget Sound Initiative, Port Gamble Bay is among seven
original sites identified for focused sediment investigation to inform cleanup and
restoration decisions, identify potential areas of sediment contamination, and
confirm the priority areas for cleanup. The Rl was conducted to evaluate
potential sediment impacts from wood waste associated with historical log
rafting, transfer, and milling operations. The investigation initially focused on the
former log transfer facility (FLTF) and the former DNR lease area (FLA) located
along the west side of the bay south of the former mill. Based on historical
photographs documenting the widespread extent of operations and evidence of
more widely distributed wood waste, the investigation was expanded to a bay-
wide study. Results presented are based on field and laboratory work
completed for Ecology by Hart Crowser between November 2008 and April
2009. Additional characterization and monitoring of the former mill area is
being performed as a joint, cooperative effort with Ecology, the Washington
State Department of Natural Resources (DNR), and Pope Resources with
additional actions being addressed separately and, therefore, not completed as
part of the current RI.

Specific tasks included:

m  Collecting information to support Rl efforts for the Former Lease Area (FLA)
and Former Log Transfer Facility (FLTF);

m Evaluating potential environmental impacts and cleanup responses on a bay-
wide scale;

m  Evaluating potential environmental impacts and support cleanup responses
on a bay-wide scale;

m  Collecting data to characterize sediment quality at the FLA and FLTF areas,
and on a bay-wide scale;

m  Determining extent of wood waste in the FLA and FLTF areas and on a bay-
wide scale;

Hart Crowser
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m  Performing sediment chemical and bioassay testing to determine possible
adverse affects to sediment and biota due to the presence of wood waste
and other contaminants; and

m  Analyzing tissue samples collected by the Port Gamble S’Klallam Tribe as
part of the current project.

1.1 Remedial Investigation Approach

Sediment investigation tasks for this Rl included a variety of exploration and
testing methods appropriate for the conditions and setting of Port Gamble Bay.
As a general mapping tool, a Sediment Profile Image (SPI) and plan view
photography survey of the entire bay were initially completed to identify the
general distribution of wood waste in surface and near-surface (0 to 8 inches)
sediments. Using information from this survey, sediment cores were collected
and visually examined at selected FLA, FLTF, and bay-wide locations for physical
characterization purposes, and to determine the general extent and depth of
visible wood waste and benthos. Surface sediment grab samples were collected
at selected locations for chemical and biological testing. In addition, biota were
collected with support from the Port Gamble S’Klallam Tribe for chemical
analysis of tissues to determine the presence and concentrations of
bioaccummulative chemicals. Two sediment cores were submitted for
radiometric dating to determine the rate of sediment deposition within the bay.
Laboratory analytical data from sediment sample testing provide key information
for evaluating sediment chemical properties, physical properties, and presence
of wood waste. Sampling and testing protocols are discussed further in the
October 2008 Sampling and Analysis Plan (SAP) for the project (Hart Crowser
2008a), as approved by Ecology.

2.0 SITE SETTING AND HISTORY

The following section highlights site setting and history elements, as adapted
from discussion in the 2008 project SAP. The SAP should be consulted for
additional details regarding the various environmental assessments and wood
waste surveys completed, and associated data gaps to be addressed as part of
the current investigation.

Port Gamble Bay is located in Kitsap County and encompasses more than 2
square miles of subtidal and shallow intertidal habitat just south of the Strait of
Juan de Fuca (Figure 1). The FLA, leased from DNR by Pope & Talbot and used
for in-water log storage, and the FLTF, where logs were transferred into the bay,
are also shown on Figure 1. The bay and surrounding area support diverse
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aquatic and upland habitats, as well as resources for fishing, shellfish harvesting,
and many other aquatic uses. The area surrounding the bay remains rural in
nature although the northwestern corner of the bay was the site of the former
Pope & Talbot sawmill. The Port Gamble S’Klallam Tribal Reservation is located
east of the bay, with extensive use of the bay by the Tribe for shellfish harvesting,
fishing, and other resources.

2.1 Historical Summary

Pope & Talbot operated the sawmill at the northwest shore of the bay from
1853 to 1995, with log transfer and rafting activities occurring at various
locations on the bay. Based on historical photographs, it has been reported that
a hog fuel burner was located on the upland area. Pope & Talbot reportedly
leased the 72-acre portion of the FLA (Figure 2) from 1970 to 2001 for
temporary log storage and transfer purposes (Parametrix 2002). Log rafting
ceased in 1995 when the sawmill closed, and Pope & Talbot removed pilings
from the lease area in 1996. Log rafting and sawmill activities were not
conducted at the FLTF and FLA after Pope & Talbot removed the pilings in 1996.
The FLTF log sort yard and ramp reportedly operated from 1970 to 1995 and
consisted of dock, pilings, and an access road (Parametrix 2003).

Log rafting operations resulted in accumulations of wood waste on the bed of
Port Gamble Bay near the sawmill. In addition, wood accumulations were
suspected at both the FLTF and FLA based on the historical use of these areas
(Figure 2). Temporary log storage and transfer within the 72-acre portion of the
FLA and FLTF lease area were reported from 1970 to 2001 (Parametrix 2002);
however, historical log rafting activities also occurred much earlier in this area
based on review of aerial photographs.

As a consultant to Pope & Talbot, Parametrix conducted a series of
investigations in Port Gamble Bay from 1999 to 2004 to identify chemical and
wood waste impacts from sawmill operations (Parametrix 2003). In 2006,
Anchor Environmental prepared a report compiling existing data for sediment in
the vicinity of the former mill site and proposed a supplemental sediment
investigation (Anchor 2006a). While much of this supplemental investigation
has been performed, results have not yet been published. A Biological
Evaluation (BE) was also prepared (Anchor 2006b) as part of a cooperative
interim sediment cleanup action involving approximately 16,500 cubic yards of
subtidal sediment, as discussed further below.

Hart Crowser
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2.2 Previous Dredging Activities

Historical dredging likely occurred episodically near the mill area to maintain
navigational depth and access. More recently, Pope and Talbot dredged
approximately 13,500 cubic yards of sediment with abundant wood waste from
nearshore areas adjacent to the former sawmill in 2003. The 2003 dredging
occurred over an elevation range of about -12 to -15 feet mean lower low
water (MLLW) and was conducted to remove accumulated wood waste that
reduced navigation access near shore.

An additional Interim Remedial Action dredging was performed in 2007 in the
area to the east of the 2003 dredging area. Approximately 16,500 cubic yards
of sediment with abundant wood waste were removed from nearshore areas
adjacent to the former sawmill. The 2007 dredging occurred over an elevation
range of about -10 to -28 feet MLLW and was completed as a cooperative
effort under MTCA by Ecology, DNR, Pope & Talbot, and Pope Resources (Hart
Crowser 2008b).

2.3 Extent of Wood Waste

Much of the previous site investigation work was concentrated in the aquatic
areas near the sawmill, with only limited delineation of wood waste elsewhere in
other locations such as the FLTF and FLA. Prior to the current investigation, the
areal and vertical extent of wood waste were not well defined for the purposes
of evaluating impacts and potential remediation measures. In addition to the
location, thickness, extent, and percentage by volume of wood waste, chemical
and biological quality were only sparsely characterized beyond the aquatic areas
near the mill. Thus, the relative lack of information on the extent of wood waste
in the FLA and FLTF and on a bay-wide scale represented a primary data gap to
be addressed during the current project.

3.0 SEDIMENT AND BIOTA SAMPLING

Sediment sampling, collection, handling, and analysis were performed in general
accordance with the 2008 project SAP. Sampling and testing activities were
conducted in general accordance with the protocols established in Ecology’s
Sediment Management Standards (SMS; Chapter 173-204 WAC), and Puget
Sound Estuary Program (PSEP 1997a, 1997b, and 1997¢), as referenced in
Ecology’s Sediment Sampling and Analysis Plan Appendix (SAPA; Ecology 2008).
The samples collected were acceptable for chemical, physical, and bioassay
analysis.
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The number and type of samples collected are summarized in Table 1. A
summary of sediment samples and associated analyses are presented in Table 2.
The sampling grid used for the Port Gamble Bay investigation is shown on Figure
2. The locations and type of samples collected from each area are presented on
Figure 3.

3.1 Deviations from the 2008 SAP

Minor deviations from the SAP were made to adjust and optimize the number
and type of samples collected to obtain the most usable results for the
investigation. SAP modifications were also made, as necessary, based on
adaptations to the field conditions encountered, and to deal with minor
equipment malfunctions. Modifications to the tissue sampling program were
also made following discussions between Ecology and Tribal representatives.

Deviations from the Ecology-approved SAP for the Port Gamble investigation are
summarized below and are discussed in more detail in the applicable report
sections.

m Based on field observations and consultation with the Ecology Project
Manager, 17 additional SPI/plan view locations were added to the proposed
grid transects to fill in nearshore data gaps. The additional SPI locations 00A,
14A, 21A, 21B, 29A, 38A, 46A, 47A, 55A, 55B, 62A, 62B, 69A, 69B, 77A,
83A, and 101 are shown on Figures 2 and 3.

m  During the SPI/plan view investigation, 26 locations at the north area of the
site and outside the mouth of the bay were not photographed by the plan
view camera due to a camera malfunction that was not detected until after
the film was developed. At three locations, the images were obscured due
to sediment suspension.

m Based on field observations and consultation with Ecology, three additional
vibracore sampling locations were added to fill in nearshore and bayward
data gaps. The additional vibracore sample locations 14A, 38A, and 62B are
shown on Figure 3.

m Based on field observations and consultation with Ecology, 10 additional
surface sediment sample locations were added to fill in nearshore and
bayward data gaps. The additional surface sediment sample locations 14A,
21A, 21B, 29A, 38A, 47A, 62A, 62B, 77A, and Geo 3 are shown on Figure 3.

m Based on consultation with Ecology, only 38 vibracore samples (rather than
the 50 proposed in the SAP) were collected. Ten locations were cored in
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the FLA, rather than the 15 proposed. Cores were collected for visual
examination to determine the presence, depth, and thickness of wood
waste. In addition to visual examination, one core (42) was submitted for
conventional parameter analysis and two cores (22B and 51B) were
submitted for radiometric age dating.

Vibracore recoveries for locations 14A, 29, 38A, 55, 71, 75, 77, and 82 were
below the SAP criterion of 75 percent due to difficult coring conditions and
crimping of the lexan core tubes. Cores from these locations were still used
to evaluate the presence of wood waste.

Vibracore sample location 4 was shifted 108 meters to the east of the
proposed location due to heavy winds and rough water conditions, which
prevented sampling at the originally proposed location.

Vibracore sample locations 77 and 82 were shifted 30 to 50 meters bayward
due to shallow water adjacent to the shoreline, which prevented sampling at
the originally proposed locations.

A Young grab was used for surface sediment collection rather than a Van
Veen sampler. Due to soft sediment in the southern half of the bay, 83
percent of the surface sediment grab samples overpenetrated even after
removing all the weights from the sampler. Two additional (52 rather than
the 50 proposed in the SAP) surface sediment samples were collected.

Based on conversations with Tribal representatives, Ecology suggested
collecting littleneck clams, rather than cockles, in an e-mail dated December
5, 2008.

Each biota sample was to be collected in triplicate and processed with one
of the triplicate samples being analyzed and the other two archived for
potential additional analysis. However, due to the smaller number of
organisms collected by the Tribe from fewer locations than originally
planned, geoducks were the only organisms collected in sufficient numbers
to allow archiving of two replicate samples. The following changes were
made:

e Oysters were collected from only two locations rather than the three
locations planned; therefore, only two oyster samples were analyzed.
There was only sufficient sample volume to archive one replicate of each
sample.
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e Littleneck clams were collected from two locations rather than the one
location planned and both samples were analyzed. There was
insufficient sample volume to archive replicate samples.

e There were insufficient Dungeness crabs collected to archive replicate
samples.

m The Ecology onboard representative and Hart Crowser field staff performed
wet sieving of 6 vibracore and 57 surface sediment samples using 0.5 mm
and/or 1.0 mm sieves of the top foot of sediment. Wet sieving was done to
determine whether wood waste that was too small to be observed in the
bulk sample sediment, was present in the surface sediment.

3.2 Sample Location Control

A differential global positioning system (DGPS) was used aboard the sampling
vessel for location positioning for SPI, vibracore, and surface sediment grab
sampling. The DGPS receiver was placed on the sampling device deployment
boom to accurately record the sampling location position. Once the SPI unit or
sampler was deployed, the actual position was recorded when the sampler was
on the bottom and the deployment cable was in a vertical position. State Plane
(Northing and Easting) coordinates for the proposed and actual photographic
and sampling locations are presented in Table A-1 in Appendix A. The

R/V Kittiwake operated by Bio-Marine Enterprises under subcontract to Hart
Crowser, was the sampling vessel for the SPI/plan view, vibracore, and surface
sediment grab sample activities.

3.3 SPI/Plan View Images

Sediment profile images (SPI) were collected from 120 subtidal locations in Port
Gamble Bay and outside the mouth of the bay (Figure 3) by Science
Applications International Corporation (SAIC) of Bothell, Washington, under
subcontract to Hart Crowser. Plan view (surface) photographs were collected at
the majority of the locations. Samples were collected along multiple transects.
Several locations were added to the original proposed locations along the shore
of the bay to better delineate transitional areas and boundaries of potentially
impacted sediments.

Three SPl images up to 20 cm (~8 inches) depth were collected at each location.
Plan view images of the surface (20 by 30 cm area) were attempted at each
location. Both SPI and plan view images were evaluated for the presence of
wood waste and benthic organisms.
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Thirty-five locations were in the FLA and FLTF (29 percent). The SPI report and
SPI data are provided in Appendix D.

3.4 Sediment Core Sampling

Thirty-eight sediment cores were collected from subtidal locations within Port
Gamble Bay (Figure 3). Twenty core locations were selected based on SPI
image interpretation (six within the FLA/FLTF). Eighteen additional core
locations were selected during the sampling event (four within the FLA/FLTF). A
total of ten cores were collected in the FLA and FLTF since, based on historical
log rafting practices, that was the area of primary concern.

Sediment core samples were collected using a vibracore sampling device. The
vibracore device uses a vibration source to drive a core tube or sample barrel
into unconsolidated water-saturated sediments. The core tube was constructed
of rigid, clear; 4-inch-diameter Lexan (polycarbonate) in which the sediment
sample is recovered. A Lexan core catcher attached to the end of the barrel was
used to hold the undisturbed sediment inside the barrel when withdrawn from
the seafloor sediments.

During sampling, a core tube was driven below the sediment surface with the
vibracore device until the desired penetration was achieved. Sediment cores
were collected to a depth of up to 8 feet below the sediment-water interface.
Upon retrieval of the core, the acceptability was assessed relative to the criteria
established in the SAP.

After sample collection, the outer core tube was cleaned and visually examined.
Sediments from the cores were extruded on the vessel. Each core was visually
examined in general accordance with ASTM D 2488, Standard Practice for the
Classification of Soils (Visual-Manual Procedure). Each core was photographed
and visual observations and soil descriptions were documented on core logs
presented in Appendix A. Selected, representative photographs are presented in
Appendix F.

Two sediment core samples, 22B and 51B, were selected for radiometric dating.
Radiometric dating sediment core samples were sectioned into two 4-foot sub-
sections, capped and placed on ice for transport. The cores were submitted for
analysis to Battelle Marine Sciences Laboratory (Battelle), of Sequim,
Washington.

One sediment core (42) was selected for chemical analysis. Four sub-samples (0
to 0.5 foot, 1.5 to 2 foot, 3.5 to 4 foot, and 6.5 to 7 foot) were individually
homogenized, placed in designated containers, and submitted to Analytical
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Resources, Inc. (ARI) of Tukwila, Washington, for analysis of grain size and
conventional parameters.

3.5 Surface Sediment Grab Sampling

Fifty surface sediment grab samples were collected from subtidal locations
within Port Gamble Bay and two sediment grab samples were collected outside
Port Gamble Bay (Figure 3). Thirty-three sediment grab locations were
collocated with core locations (nine within the FLA/FLTF). Three sediment grab
samples (locations 73, 80, and GEO3) were collected at the same location as
organisms collected for tissue analysis. Two sediment grab samples (22B and
51B) were collocated with the radiometric dating cores. Eighteen of the
sediment grab sample locations were in the FLA and FLTF.

Surface sediment grab samples were collected using a 0.7 square meters (m?)
Young grab sampler. Samples from each surface grab location were collected
from the O- to 10-cm-depth interval and homogenized and submitted for
chemical and bioassay laboratory testing. If necessary, multiple grabs were
collected to provide sufficient sediment volume for chemistry and bioassays.
Descriptions for surface sediment grab samples are presented in Table A-2 in
Appendix A. The Young grab sampler was decontaminated between sampling
locations following the procedure in the SAP.

Upon retrieval of the surface sediment grab samples, the acceptability of each
grab was assessed relative to the criteria established in the SAP. At the first
location (PGSS-8), the initial grab overpenetrated and was rejected. After
removing the weights from the Young grab sampler, a second grab was
attempted, which overpenetrated and was rejected. A third grab attempt was
made, which also overpenetrated, due to the soft substrate. As no more weights
could be removed from the sampler, and the other sampler available was
heavier, the on-board Ecology representative decided to accept the grab sample.
Most grab samples collected during the bay-wide sampling event overpenetrated
(83 percent) due to the soft sediment substrate in the southern half of the bay.

Wet sieving was performed in the field for surface sediment grab samples using
a 63-micron (No. 230) sieve and a graduated cylinder to estimate the fine and
coarse fraction of the sediments following PSEP protocols. Wet sieving was
completed to obtain similar grain size distribution between Port Gamble Bay
sediment samples and Carr Inlet reference sediment samples for bioassay
testing.

Three Carr Inlet reference samples were collected by Bio-Marine Enterprises
using a 0.1m? double Van Veen grab sampler after Port Gamble Bay sediment
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sampling was completed. Carr Inlet reference sample coordinates and
descriptions are presented in Table A-2, in Appendix A.

Sediment from the fifty-two surface sediment grab samples and three reference
surface sediment grab samples were submitted to ARI for chemical analysis.
Sediment from thirty-two surface sediment grab samples and three reference
sediment grab samples were submitted to Northwest Aquatic Sciences, Inc., in
Newport, Oregon, for bioassay toxicity testing.

3.6 Sieve Samples to Evaluate Presence of Wood Material

The Ecology field representative and Hart Crowser field staff performed sieving
on sub-samples from 6 cores and 51 surface sediment samples (Table 2) using
0.5 mm and/or 1.0 mm sieves to determine whether wood waste, which was
too small to be otherwise observed in bulk sediment, was present.

Eight- to 16-ounce jars of homogenized sediment were washed through 0.5-mm
or T-mm sieves and the amount of fine wood was visually estimated.
Macrofauna and large polychaete tubes were removed from the sieve samples
to facilitate more accurate estimate of wood waste volumes. The sieved samples
were stored in ziplock bags and transported to ARI for archiving. The sieved
samples were subsequently weighed, transferred to glass jars, and preserved
with isopropyl alcohol. The preserved samples were then shipped to Ecology for
additional microscopic examination.

3.7 Biota Sampling

Biota sample locations were selected based on known areas where the Port
Gamble S’Klallam Tribe collects shellfish for consumption and sale (Figure 3).
Biota samples were collected by the Port Gamble S’Klallam Tribe Natural
Resources Department using divers, traps, and hand collection. Proposed
sample coordinates were provided to the Tribe, and actual sample collection
coordinates are listed in Table A-1 in Appendix A. The following organisms were
collected:

B Geoducks (35 total) were collected at three subtidal sample locations near
locations 73 and 80 (Geoduck 1 and 2, respectively), and location Geoduck
3.

m A crab trap was placed overnight to collect Dungeness crabs (8 collected)
near location 80.
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m  Oysters (45 total) and Littleneck Clams (60 total) were hand collected from
intertidal sample locations near locations 76 and 87.

No biota tissue samples were collected within the FLA/FLTF. After collection by
the Tribe, biota samples were transferred to Hart Crowser and transported live
to ARI for tissue processing following chain of custody protocols detailed in the
SAP.

4.0 SEDIMENT AND BIOTA TESTING AND ANALYSIS

4.1 Sediment Chemical Analysis

Sediment samples and associated analyses are summarized in Table 2. Samples
for chemical analysis were selected in consultation with the Ecology project
manager based upon evaluation of the SPI and core samples and locations
relative to the FLA and FLTF. Samples were submitted to ARI for analysis of
conventional parameters and SMS chemicals. Analysis for conventional
chemicals and resin acids were conducted on 52 sediment samples. Chemical
analysis of semivolatile organic compounds (SVOCs), polychlorinated biphenyls
(PCBs), and SMS metals were conducted on 40 samples. Grain size analysis
were performed on 32 sediment samples. Analysis for conventional chemicals
and grain size were performed on three reference sediment samples. No field
duplicates or equipment rinse blanks were collected for analysis.

Selected samples were analyzed for one or more of the following:

B SMS metals (arsenic, cadmium, chromium, copper, lead, silver, and zinc) by
EPA Method 6010B, and mercury by EPA Method 7471A;

m  SVOCs including retene and guaiacol by EPA Method 8270D;
B Resin acids and fatty acids associated with wood by EPA Method 8270D;
m  PCBs by EPA Method 8082.
m  Conventional parameters including:
e Grain size;
e Total organic carbon (TOC) following Plumb, 1981;

e Ammonia by EPA Method 350.1 modified;
e Sulfide by EPA method 376.2;
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e Total volatile solids (TVS) by EPA Method 160.4; and
e Total solids and total preserved solids by EPA Method 160.3 modified.

m Dioxin/furan analysis was subcontracted to SGS Environmental Services, Inc.
(SGS), in Wilmington, North Carolina, for analysis by EPA Method 1613.

Analytical results are discussed in Section 6. Sample analyses are summarized in
Tables 3 through 8 for both organic carbon-normalized and dry weight results.
Organic carbon-normalized results for non-ionizable SVOCs and PCBs were
compared to SMS criteria as an overall evaluation of sediment quality at each of
the selected sampling locations. The dry-weight normalized results were also
compared to the dry weight equivalents of the SMS, sediment quality standard
(SQS), and cleanup screening level (CSL) (i.e., Lowest Apparent Effects Threshold
(LAET) and Second Lowest Apparent Effects Threshold (2LAET), respectively).

4.2 Radiometric Dating

Radiometric dating was performed to determine sedimentation rates within the
bay. Sedimentation rates were used to estimate the amount of deposition since
mill operations began and to evaluate whether natural recovery is a viable
restoration alternative. Analysis was performed by Battelle Marine Sciences
Laboratory of Sequim, Washington. Cores were sub-sectioned into 80 2-cm-
thick sections and selected samples were analyzed for Lead-210 and
Cesium-137.

4.2.1 Lead-210 Dating

Lead-210, produced by radioactive decay of radon, falls to earth with dust and
rain and adsorbs to sediment particles. The half-life for lead-210 is 22.3 years,
allowing dating of approximately the last 100 to 150 years. When applying the
lead-210 technique, it is assumed that sediments are receiving a constant input
of lead-210 from the atmosphere. Based on its half-life, lead-210 that was
incorporated into the sediments 22.3 years ago will be only one half as
radioactive as when initially deposited. This logic can be extended to calculate
the age of sediments at other depths in the sediment column and/or the rate of
sediment accumulation.

If the logarithm of excess polonium-210 activity above background is plotted as
a function of accumulated dry weight of sediment, the line through the data

should be a straight line with:

slope = - (lead-210 decay constant)/(dry mass sediment accumulation rate)
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where the mass sediment accumulation rate is in units of grams/cm?*year.

The sedimentation rate for any given depth interval is calculated by dividing the
mass accumulation rate by the sediment dry density. In general, the calculated
apparent sedimentation rate decreases with depth because the deeper,
consolidated sediments have higher density than surface sediment.

4.2.2 Cesium-137 Dating

The Cesiums-137 data are generally interpreted on the basis of the 1959 and
1963 major input peaks of the isotope due to the start and maximum of
atmospheric thermonuclear testing. Cesium results give a “point-in-time” date
and are used to corroborate the lead-210 results, i.e., the sediment depth interval
exhibiting Cesium-137 activity should correspond to a lead-210 derived date
between approximately 1952 and 1965.

4.3 Biota Tissue Testing

Three geoduck samples, two oyster samples, two clam samples, and one crab
sample (muscle tissue and hepatopancreas analyzed separately) were analyzed
for percent lipids, metals, PCBs, and dioxins/furans to determine chemical
concentrations in shellfish harvested for Tribal consumption and commercial
sale.

Tissue processing for biota samples was performed at ARI. Two clam samples of
30 clams apiece were shucked and homogenized. The eight crabs were shelled,
and the meat and hepatopancreas were separately homogenized for chemical
analysis. Two oyster samples and two replicates (archive samples) of fifteen
oysters each were shucked and homogenized.

Three geoduck samples and two replicates of each sample (three geoducks
each) were shelled and homogenized. The skins on the necks of the geoducks
were removed and archived. The gut ball was included in the meat composite.

Following discussions with Ecology with input from the Port Gamble S’Klallam
Tribe, the preparation and homogenization steps described above were
intended to provide the most representative tissue for testing purposes.

4.4 Bioassay Toxicity Testing
Ecology has not proposed specific numerical criteria for wood or wood indicator

surrogates (such as TOC or TVS) above which cleanup would be required.
Rather, sediment impacts due to wood waste and wood degradation products
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are assessed through biological testing procedures listed in the SMS. Therefore,
sediment toxicity testing was an important component of the Rl to characterize
the extent of wood waste impacts.

Microtox 100 percent pore water testing was initially performed on a wider
distribution of 52 stations and three reference stations in order to assess its utility
as a screening tool for wood waste sites. A full suite of bioassay toxicity testing
was performed on 32 surface sediment samples and three reference samples.
Both chronic and acute bioassay tests were performed as described in the SAP.
The acute tests conducted included the 10-day amphipod survival test using
Fohaustorius estuarius and the larval development test using Mytilus
galloprovincialis. The chronic tests included the 20-day polychaete survival and
growth test using Neanthes arenaceodentata and the Microtox 100 percent
pore water luminescence test using Vibrio fisheri. The bioassay samples were
submitted to Northwestern Aquatic Sciences of Newport, Oregon, for analysis,
except for Microtox testing which was conducted by Nautilus Environmental of
Tacoma, Washington.

Reference samples were collected from Carr Inlet for statistical comparison of
test results. Biological endpoint data for each test were compared against those
in the reference and control sediment. Data interpretation was conducted
based on guidelines in Ecology’s SAPA (Ecology 2008). These criteria are based
on both statistical significance (a statistical comparison) and the degree of
biological response (a numerical comparison). The SMS criteria are derived from
Chapter 173-204 WAC and the Ecology SAPA. Two numerical comparisons are
made under SMS based on the sediment quality standard (SQS) and the cleanup
screening level (CSL) criteria.

5.0 SEDIMENT PHYSICAL CHARACTERISTICS AND OBSERVATIONS

Surface sediment samples and sediment cores were photographed and visual
observations and soil descriptions were documented on core logs presented in
Appendix A. The reference sample description was determined from the
bioassay containers received prior to submittal to the testing laboratory. Visual
sample descriptions of surface sediment grabs are presented in Table A-2 in
Appendix A.

5.1 Grain Size
The bay-wide distribution of sediment grain size ranged from very soft, clayey
Silt in low energy areas to very dense, coarse Sand in high energy areas of the
bay near the Port Gamble Bay entrance. Bay-wide distribution of sediment grain
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size was based on all available data including SPI images, surface sediment grab
samples, and vibracores. Bay-wide grain size distribution is presented on Figure
4. The grain size distribution reported in Table 9 is subsequently reported as an
apparent grain size. Laboratory certificates of analysis are presented in
Appendix B.

In the southern and central portion of the bay, sediments generally consisted of
very soft, clayey Silt (85 to 95 percent fines), indicating a low energy
depositional environment. Sediments near the shoreline along the edges of the
bay consisted of silty Sand to sandy Silt in the shallow subtidal zones and
transitioned to slightly silty Sand to fine Sand in the intertidal zones, indicating
higher energy due to current and wave activity. Sediments near and within the
northern bay entrance contained a higher proportion of coarse Sand or Gravel,
reflecting the presence of strong tidal currents.

This grain size distribution may explain why the preferred geoduck habitat lies in
the northern portion of the bay. Geoducks are typically associated with habitat
types characterized by fine Sand to silty, fine Sand sediments (Dethier 2006; U.S.
Fish and Wildlife 1989). Hart Crowser surveys from other marine projects have
shown that organism densities tend to decrease rapidly as sediment trends
toward clay and silt. Tidal flushing may also be a contributing factor, but general
experience is that geoduck occurrence is most commonly correlated with
substrate type.

The laboratory also noted that 13 samples contained shells or shell hash, and/or
organic matter or wood waste (PGSS-16, PGSS-21B, PGSS-29A, PGSS-38A,
PGSS-39, PGSS-47, PGSS-51, PGSS-53, PGSS-56, PGSS-62, PGSS-73, PGSS-75,
and PGSS-92). The shells or shell hash and/or organic material or wood waste
were not removed prior to the grain size analysis.

5.2 Apparent Redox Potential Discontinuity

The apparent redox potential discontinuity (RPD) depth estimates the depth of
oxygenation in the upper sediment column and generally reflects the degree of
biogenic sediment mixing. As interpreted by SPI images, the distribution of
mean apparent RPD depths in Port Gamble Bay ranged from 0.0 cm at station
PG88, near the former mill site, to a high of 5.53 cm at station PG19, in the fine-
grained southern portion of the bay (Figure 16). The mean apparent RPD depth
for Port Gamble Bay was 2.77 cm. Relatively shallow apparent RPD depths (less
than 2.0 cm) were generally measured in areas close to shore. At station 88
near the former mill site, SPI images show the accumulation of wood chips on
the sediment surface (see Appendix D, Figure 10). The deepest RPD depths
(about 3 to 5 cm) were measured in fine-grained sediments present in the
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southern portion of the bay (see Appendix D). At nine locations in the southern
bay, the apparent RPD depth could not be measured due to overpenetration by
the camera prism. However, apparent RPD depths at these locations are likely
similar to surrounding RPD measurements.

5.3 Radiometric Dating Results

Dating sediment cores makes use of radioisotopes lead-210 and Cesium-137.
Lead-210 is formed by the decay of gaseous radon-222 and has a half-life of 22.3
years. Binding strongly to sediment, sedimentation dates are determined by the
decrease in lead-210 activity. Cesium-137 owes its presences in the atmosphere
to anthropogenic thermonuclear activities. Cesium-137 deposition began
around 1952 and peaked around 1963-1964. The sediment depth interval
exhibiting cesium-137 activity should correspond to a lead-210 derived date
between approximately 1952 and 1965.

Two sediment cores (locations 22 and 51) were submitted to Battelle for
radiometric dating. Figure 5 presents calculated year versus depth of sediment.
Based on Lead-210 dating results at both core locations 22 and 51, a sediment
depth of approximately 50 to 55 cm (1.6 to 1.8 feet) would correspond to the
year 1853, when sawmill operations started. Wood waste identified shallower
than this depth, therefore, may be associated with historical mill operations and
log rafting activities.

Lead-210 dating at location 22, toward the shore in the FLA, indicates an overall
sediment accumulation rate of 0.21g/cm?year calculated. Sediment
accumulation rates cannot be calculated for shallower, more recent sediment
due to surface mixing or from deeper, older sediment due to constant
radioactivity levels from migration of radon from the earth. This accumulation
rate corresponds to a sedimentation rate of 0.22 to 0.26 cm/year in sediment
deeper than 60 cm and 0.43 to 0.48 cm/year in shallow (0 to 10 cm) sediment.
This decrease in apparent sedimentation with depth is due to consolidation and
increased density of deeper sediments. The mixed layer at core location 22, as
deduced from the Lead-210 data, appears to be from 0 to 14 cm depth. Lead-
210 derived dates corresponding to the Cesium-137 maximum peak ranged
from 1947 to 1960. Assuming that sediment mixing or diffusion of cesium
occurred, the dates estimated from cesium analysis demonstrate reasonable
agreement with the Lead-210 results.

For location 51, located in the center of Port Gamble Bay, the results of Lead-
210 dating indicate a sedimentation rate of 0.28g/cm?year. This accumulation
rate corresponds to a sedimentation rate of 0.31 to 0.33 cm/year in sediment
deeper than 30 cm and 0.40 to 0.44 cm/year in shallow (0 to 10 cm) sediment.
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5.4 Distribution

There was no apparent mixed layer in this core. Lead-210 derived dates
corresponding to the Cesium-137 maximum peak ranged from 1955 to the
present.

The radiometric dating report and supporting data are presented in Appendix E.
and Estimated Percentage of Wood Waste

SPI images, surface sediment grab samples, sediment core samples, and Ecology
wet sieve samples from each location within the Port Gamble grid were
observed for the presence of wood waste. Identification of wood waste was
based on visual interpretation of SPI photographs and field interpretations and is
subjective. For purposes of this report, wood waste included bark, wood chips,
wood particles, as well as terrestrial wood debris (i.e., twigs and pine cones).
The bay-wide distribution of wood waste is presented on Figures 6 and 7 and
the estimated percentage of wood waste for sediment samples are summarized
in Table 3. Figure 6 presents near-surface wood waste distribution based on SPI
and plan view image analysis, and Figure 7 presents combined near-surface and
subsurface distribution based on SPI, plan view analysis, vibracores, and surface
sediment samples.

Surface sediment grab samples and sediment core samples were evaluated in
the field for the presence of wood waste. A summary of the surface sediment
grab samples are provided in Table A-2, and sediment core sample bore logs are
presented in Appendix A. While wood waste was widely distributed, less than 5
percent by volume was estimated at most locations (Table 3). Greater amounts
of bark material (visual estimates of up to about 50 percent) were generally
observed at the base of the slope around the FLTF and FLA areas where
historical log rafting and transfer occurred.

Ecology and Hart Crowser field representatives also performed wet sieving on
samples from the upper 10 cm of sediment from 51 surface sediment samples
and 6 sediment core samples using 0.5 mm and/or 1.0 mm sieves to determine
whether wood waste that was too small to be observed in bulk sediment, was
present. Sub-samples from the upper 10 cm of sediment contained
approximately 5 percent by volume fine wood and wood fragments that were
not otherwise visually obvious in the bulk sediment.

Wood waste was identified in:

m  Either the plan view or SPl images in 28 of the 120 subtidal locations
(approximately 23 percent);
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5.5 Distribution

m  FEight of the 52 subtidal surface sediment sample locations (approximately 15
percent);

m  Thirty of the 38 subtidal sediment core samples (approximately 79 percent);
and

m All of the (51 of 51) wet sieve surface sediment samples and six of the six
wet sieve sediment core samples (100 percent of samples contained fine
wood material).

Wood waste was observed with the highest accumulations (15 to 50 percent
cover) near the former sawmill operations at the mouth of the bay and near the
shore within the FLA/FLTF. In many cases, these relatively high accumulations
consisted of a single piece of wood. In contrast, wood waste was observed with
trace accumulations (1 to 7 percent) in the northern and central portions of the
bay.

A summary of the SPI observations and interpretation relative to the presence of
near-surface wood waste is presented in SAIC’s SPI Survey Report in Appendix
D and on Figure 6. Identification of sawdust and wood chips in SPI images was
based on visual interpretation of photographs and is subjective. Wood waste
was identified in either the plan view or SPI images in 28 of the 120 subtidal
locations (approximately 23 percent). SPI observations and interpretation of the
presence of wood waste were further used to collocate surface sediment grab
and sediment core sample locations.

of Benthic Organisms

Marine biological organisms, including macroalgae and invertebrates, were
identified at most of the locations. Marine animals, macroalgae, or burrows
were identified at 89 percent of the locations, based on reviews of the SPI and
plan view images, and sediment core and grab sample observations.

Marine Organisms

The majority of organisms were observed and identified in the sediment surface
grab samples. Small fish were present in four grab samples. Sipunculids (peanut
worms) were present at the bottom of three grab samples at approximately 1
foot below mudline. Other worms, including polychaetes, nemerteans, and
worm tubes were identified in 37 grab samples. Cnidarians, including sea whips,
sea pens, and a sea anemone, were identified in four grab samples. Arthropods,
including shrimp, crabs, and barnacles were identified in twelve grab samples.
Mollusks, including clams, a nudibranch, a limpet, and a piece of geoduck
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siphon, were present in eight grab samples. Shells, shell fragments, and shell
hash were described in 32 grab samples. Echinoderms, including a sea
cucumber and brittle stars, were observed in two grab samples, while sand
dollars were identified in photographic images. Additionally, a tunicate (sea
squirt) was caught on the Young grab sampler frame (Table A-2).

The distribution of benthic organisms generally followed the bottom substrate
types and grain size distribution in Port Gamble Bay. Geoducks and other
organisms favoring sandy bottom conditions were generally present in shoreline
areas and the northern half of the bay. Infaunal deposit-feeding organisms
associated with fine-grained, unconsolidated soft bottom classifications were
generally observed in the southern end of the bay.

Infaunal transitional organisms, including shallow-dwelling bivalves or tube-
dwelling amphipods, were also observed in the middle portion of the bay, where
transition from fine-grain unconsolidated sediments to more consolidated sandy
sediment occurs. Infaunal high energy organisms, including tubicolous and
surface-dwelling polychaetes, were observed in the northern portion of the bay,
where hard sandy consolidated sediment with higher bottom current energy are
present. Intact eelgrass beds were observed in locations north of the bay
entrance and just south of the entrance along the eastern shore. Additionally,
sea pens and sea whips were observed in the northern reaches of Port Gamble
Bay, where higher bottom currents are present.

Benthic Habitat Type

The benthic habitat classifications in Port Gamble Bay generally followed the
grain size major mode distribution measured from SPI images (Appendix D).
The highest number of locations consisted of a hard, fine sandy bottom.
Medium sandy hard bottom and medium sandy hard bottom with gravel were
observed at four percent and two percent of the locations, respectively. The
two stations with sandy hard bottom and gravel were located within the
entrance channel to Port Gamble Bay. Hard sandy bottom classifications were
generally found in shoreline areas and the northern half of Port Gamble Bay.
One location within the entrance channel to the bay (location 89) consists of a
hard rock or gravel bottom. Location 88, near the former mill site, did not have
a benthic habitat classification due to the high accumulations of wood debris on
the sediment surface.

The second most predominant habitat classification (33 percent of locations)
was an unconsolidated soft bottom with very soft silts/clays. Silty

unconsolidated soft bottom and sandy/silty unconsolidated soft bottom were
also observed at 11 percent and 7 percent of the locations, respectively. The
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unconsolidated soft bottom classification was predominant in the southern
reaches of Port Gamble Bay (see Appendix D).

Several locations in Port Gamble Bay also exhibited the presence of eelgrass
(Zostera sp.) and other macrofauna such as sea pens (Ptilosarcus gurneyi) and
sea whips (order Pennatulacea). Intact eelgrass beds were observed in locations
north of the bay entrance (94, 97, 98, and 100), and just south of the entrance
along the eastern shore (locations 82, 86, and 87), as noted in Appendix D,
Figure 20. Eelgrass detritus (i.e., decomposing eelgrass blades, loose strands)
was observed at locations 54 and 88. Sea pens and sea whips were observed at
several locations in the northern portions of Port Gamble Bay. These organisms
are known to position themselves in the path of currents, in order to ensure a
steady supply of food (e.g., plankton).

Infaunal Successional Stage

The majority of infaunal successional stages observed in SPI images collected in
Port Gamble Bay were Stage | (65 percent). Stage | infauna are typically the first
organisms to colonize the sediment surface. These opportunistic organisms may
include small, tubicolous, surface-dwelling polychaetes.

Stage Il or Stage | on lll comprised 31 percent) of SPI locations mainly
associated with the more sandy substrate in the northern half of the bay
(Appendix D). Stage lll is a high-order successional stage consisting of long-
lived, infaunal deposit-feeding organisms. Stage Il invertebrates may feed at
depth in a head-down orientation and create distinctive feeding voids visible in
SPl images. Stage | taxa can persist in these areas, as they are opportunistic
feeders, and are commonly associated with a Stage Ill community (Rhoads and
Germano 1986).

Infaunal successional stage was indeterminate at five locations (4 percent) due
to camera prism overpenetration or the presence of abundant wood debris.

In sandy substrates, such as the areas along the shoreline and the northern
portion of Port Gamble Bay, the climax communities consisted primarily of
surface dwellers (e.g., amphipods) that reside in the upper 1 cm of the sediment,
as well as filter feeders including clams and geoducks not observed in the SPI
images. These community types are classified as Stage | communities and are
reflective of an area influenced by physical factors and the presence of a sandy
substrate.

A higher order successional stage would typically be assigned to a climax
community in a depositional environment consisting of a silt/clay substrate, such
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as areas in southern Port Gamble Bay. Localized feeding of large, deep-
burrowing infauna (Stage Il taxa) in these depositional environments result in
distinctive excavations called feeding voids. Location 18 provides a
representative example of feeding voids visible in southern Port Gamble Bay
(Appendix D).

6.0 SEDIMENT CHEMICAL ANALYSIS RESULTS

This section presents analytical results for sediment samples collected as part of
the RI. Results of the sediment chemical analysis of organic carbon-normalized
data were compared to applicable SMS marine criteria, including SQS and CSL
thresholds, as described in WAC 173-204-320 and WAC 173-204-520.

The marine SQS and LAET numerical chemical concentration criteria define the
degree of sediment quality that is expected to cause no adverse effects to
biological resources in marine sediments. At concentrations at or below the CSL
or 2LAET, effects to biota are expected to be minor. CSL and 2LAET represent
the upper bound of the minor adverse effects and above these concentrations,
effects are anticipated to be significant.

6.1 Data Quality Review Summary

Overall, the data quality objectives (DQQOs), as set forth in the SAP, were
achieved, and the data for this project are acceptable for use, as qualified.
However, neoabietic acid non-detected results for 22 samples were rejected as a
result of the QA/QC review. Results for other chemicals associated with wood
waste were acceptable so there is no significant impact to the data. Results for
several analytes were qualified as estimated concentrations based on minor
exceedances of quality control criteria. A detailed chemical data quality review
and chemical laboratory certificates of analysis are presented in Appendix B.

In some samples, reporting limits for chlorinated benzenes, hexachlorobutadiene
butylbenzylphthalate, phenol and 2,4-dimethylphenol were above SQS and/or
dry weight equivalent criteria. When analytes were present, the laboratory
reported estimated results to the method detection limit, which was below SQS
and dry weight criteria for all analytes.

6.2 Conventional Parameters

Analytical results for sediment conventional parameters are presented in Tables
4 and 8, and summarized below.
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TOC

Total organic carbon concentrations in surface sediment samples ranged from
0.285 to 4.73 percent. TOC values in the vibracore sample ranged from 2.81
percent for the 0- to 0.5-foot-depth interval to 1.46 percent for the 6.5- to 7-foot-
depth interval. The maximum TOC concentration (4.73 percent) was reported
in surface sediment sample PGSS-29A, located in the northwest corner of the
FLA.

TVS

Total volatile solids concentrations ranged from 0.78 to 12.68 percent in the
samples. As for TOC, the maximum TVS concentration was also reported in
surface sediment sample PGSS-29A, located in the northwest corner of the FLA.

Specific numerical criteria are not established for wood or wood indicator
surrogates (such as TOC or TVS) above which cleanup would be required.
Rather, wood waste and wood degradation products are commonly assessed
through biological testing procedures listed in the SMS (see Section 7).

Another indicator of the presence of organic loading such as wood waste and
the overall “availability” of organic matter contained in sediment is the TVS/TOC
ratio. Typical, unimpacted marine sediment has a TVS/TOC ratio less than about
2 based on discussion with Jack Word of NewFields Northwest (personal
communication). Conversely, ratios greater than 2 are often indicative of labile
organic matter such as wood waste that is available for chemical or microbial
breakdown. This often results in anaerobic conditions and elevated
concentrations of sulfides (Figure 8). TVS/TOC ratios for Port Gamble Bay
sediment samples are presented on Figure 9. Samples containing the highest
TVS/TOC ratio are located toward the middle of the bay adjacent to the FLTF
and FLA.

Sulfide

Total sulfide concentrations in the sediment surface samples ranged from 1.19 to
1,120 mg/kg with the highest concentration detected in surface sediment
sample PGSS-40, located near the FLTF and FLA (Figure 10). In core sample
PGSC-42 near the center of the bay, total sulfide was highest in the 0- to 0.5-
foot-depth interval (82.9 mg/kg). Elevated sulfide concentrations are indicative
of organic-rich, anaerobic sediment and may be associated with low oxygen due
to degradation of wood waste. Samples containing the highest sulfide
concentrations are located toward the central portion of the bay and within the
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FLTF and FLA (Figure 10). Sulfide is generally collocated with visual wood waste
presence and locations with higher TVS/TOC ratios.

Ammonia

Ammonia concentrations in the sediment surface samples ranged from 2.35 to
53.6 mg/kg with the highest concentration detected in surface sediment sample
PGSS-16 near the eastern boundary of the FLA. In the core samples, ammonia
was highest in the 6.5- to 7-foot-depth interval (164 mg/kg). Elevated ammonia
concentrations are also indicative of organic-rich, anaerobic sediment and may
be associated with low oxygen due to degradation of wood waste, even though
wood itself contains very little nitrogen.

Samples containing the highest ammonia concentrations are generally correlated
with sulfide and collocated with visual wood waste presence and higher
TVS/TOC (Figure 11).

6.3 Fatty and Resin Acids

Both fatty acids (oleic and linolenic) and resin acids (abietic acids, pimaric acids,
and palustric acid) associated with wood waste were analyzed. The distributions
of total fatty and resin acids in sediment samples are shown on Figures 12 and
13, respectively.

Oleic acid was detected in every sample at concentrations ranging from 370 to
8,400 ug/kg. Linolenic acid was detected in 30 of 52 samples analyzed at
concentrations ranging from 100 to 1,500 ug/kg. Resin acids were detected in
20 of 52 samples analyzed. Total detected resin acid concentrations ranged
from 110 to 4,880 ug/kg. Higher concentrations of fatty acids and resin acids
appeared to be somewhat correlated though fatty acids were more widely
distributed throughout the bay. Highest concentrations of oleic and linolenic
acid were found in samples collected from the FLTF, immediately north of the
FTLF, and east of the FTLF throughout the width of the bay to the opposite
shore. Highest concentrations of resin acids were found in the same locations.

Oleic and linolenic acids also naturally occur in blue-green algae (lkawa 2004)
though typical concentrations ranges were not reported. Douglas Fir also
contains oleic and linolenic acid (Foster et al., 1980). Reported fatty acid
concentrations in Douglas Fir are approximately 100 mg/kg based on the
analysis of the ether extractable fraction of wood with oleic acid comprising 20
to 30 percent of the total and linolenic acid comprising 6 to 10 percent of the
total fatty acids.
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6.4 Total Metals

Resin acid concentrations in Douglas Fir are approximately 2,000 to 2,700
mg/kg based on the analysis of the ether extractable fraction of wood with
concentrations decreasing in the following order:

isopimaric > palustric > abietic > neoabietic > dehydroabietic

Palustic acid and isopimaric acid each constitute about 20 to 30 percent of the
total resin acids in Douglas Fir.

Based on the distribution of fatty and resin acids combined with SPI images and
visual observations of sediment samples, resin acids appear to be a good
indication of wood waste. Fatty acids may reflect the presence of both wood
waste and naturally occurring algae.

All metal concentrations were below applicable SQS screening criteria. Samples
with the highest metal concentrations were generally from the southern half of
the bay and the higher metals concentrations may be associated with the fine-
grained silt and clay or ephemeral stream inputs present in this area.

6.5 Semivolatile Organic Compounds

Non-Polar Semivolatile Organic Compounds

Except for five locations (PGSS-8, PGSS-29A, PGSS-30, PGSS-75, and PGSS-80),
sample TOC concentrations were within the 0.5 to 3.5 percent range for organic
carbon normalization of non-polar organics. Sediment dry-weight analyte
concentrations compared to AET values are presented in Table 5. Sediment
organic carbon normalized results compared to SMS criteria are presented in
Table 6.

None of the samples analyzed exceeded SMS organic carbon normalized
criteria or AET dry-weight screening values for non-polar organic compounds.
No phthalates or chlorinated benzenes were detected in any of the samples.

Low concentrations of PAHs were detected in all but six samples analyzed. In
general, samples with highest concentrations of PAHs were along the western
part of the bay. PAHSs are often associated with creosote, coal tar, petroleum,
road runoff, and incomplete combustion of organic matter. PAHs may be
associated with treated pilings and structures along the shoreline or runoff from
the highway along the western part of the bay.
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lonizable Semivolatile Organic Compounds

Phenol was the most commonly detected ionizable SVOC found in 17 of 40
samples analyzed (Figure 14). Two samples within the FLA, PGSS-8 AND PGSS-
22, exceeded the SQS screening level of 420 mg/kg and one sample collected
just east of the FLTF, PGSS-58, also exceeded the SQS criterion. Most other
phenol detections were in samples collected from the western edge of the bay
between the FLTF and the former mill. Distribution of phenol concentrations is
presented on Figure 14. Phenol is generally correlated with the presence of
wood, high TVS/TOC ratio, sulfide, and ammonia. Phenol is a product of wood
degradation and is also a component of creosote and coal tar.

In addition to phenol, 4-methylphenol was detected in three samples (PGSS-8,
PGSS-51, PGSS-62A) at concentrations below SQS. This compound is also often
associated with wood waste as well as creosote and coal tar.

6.6 Polychlorinated Biphenyls

PCBs were detected in only two surface sediment samples at concentrations
below the SQS screening criteria of 12 mg/kg OC. Aroclor 1254 was found in
sample PGSS-38A, located at the south end of the FLTF, at a relatively low
concentration of 16 ug/kg (0.47 mg/kg OC). Aroclor 1254 was also present in
sample PGSS-44, located approximately 1,500 feet from the east shore along the
same transect as PGSS-38A, at a low concentration of 4.3 ug/kg (0.16 mg/kg
OC).

6.7 Dioxins/Furans

Analytical results for dioxins/furans expressed as 2,3,7,8-TCDD toxic equivalents
(TEQs) are presented in Table 7 and on Figure 15. TEQs were calculated using
the World Health Organization (WHQO) 2005 toxic equivalency factors (TEF) for
mammals. Total dioxin TEQs are reported using two conventions: adding only
detected congeners, and using 1/2 the detection limit for non-detected
congeners. The latter made a significant difference in reported totals since
concentrations for many congeners were below detection limits (Table 7). For
the presentation of data on Figure 15, the values were calculated using 1/2 the
detection limit for non-detected results.

Dioxin/furan congeners were detected in all samples. The total TEQ
concentrations ranged from 0.344 to 2.48 ng/kg (parts per trillion), with a mean
concentration of 1.06 ng/kg. The highest concentration was in sample PGSS-92,
located outside the mouth of the bay, within a vessel docking area (Figure 15).
If the samples located outside the bay proper are excluded (PGSS-92 and PGSS-
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GEO-3), the total TEQ ranges from 0.344 to 1.812 ng/kg, with a mean
concentration of 0.945 ng/kg. The highest concentration within the bay, 1.812
ng/kg, was in sample PGSS-8, located in the FLA. Analytical results for
dioxins/furans are presented in Table 7.

Dioxin/furan concentrations do not have numerical criteria under SMS for
marine sediments. However, for comparative purposes, the detected TEQ
concentrations are similar to Puget Sound background concentrations, as
reported in EPA’s 2008 Puget Sound Background Study (EPA 2008b). TEQ
concentrations in the Puget Sound study ranged from 0.24 to 11.63 ng/kg with a
lognormal mean of 1.35 and a median of 1.0 ng/kg. The detected
concentrations from Port Gamble Bay sediments are well within this background
range.

In addition, with the exception of locations PGSS-75 and PGSS-80 that had fewer
dioxins detected, the relative congener ratios in sediment samples collected
from Port Gamble Bay were similar to Puget Sound background concentrations
in the DMMP study (Figure 16). The Port Gamble Bay congener ratios are more
variable than Puget Sound background due to the larger number of non-
detected results in Port Gamble Bay samples. The octachlorodibenzodioxin
(OCDD) relative ratio is excluded from Figure 16 because the OCDD congener
is typically present at much higher concentrations than other congeners,
regardless of dioxin source, and dominates the relative fraction.

7.0 SEDIMENT TOXICITY TESTING RESULTS

Sediment quality was evaluated based on biological criteria as established in the
SMS, which serve to confirm the designation of sediment quality. These criteria
are based on both statistical significance (a statistical comparison) and the
degree of biological response (a numerical comparison). As for chemical
parameters, the SMS establishes SQS (concentration at or below which no
adverse effects are expected) and CSL (concentration at or below which no
significant adverse effects are expected) criteria for evaluating sediment quality.
The SQS is more stringent than the CSL and allows for less biological response in
the test treatments.

Bioassay pass/fail test results relative to SQS and CSL criteria are based on a
comparison of responses observed in the test sediment compared to those in
the reference sediment. Reference and test sediment are matched based on
sediment grain size with the difference between reference and test sediment
percent fines being less than or equal to 20 percent. Based on similarity in grain
size, the following reference and test sediment comparisons were performed:
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m  Carr Inlet reference sediment CR20W (79.7 percent fines): test sediment
locations 8, 15, 16, 18, 20, 22, 30, 31, 33, 35, 39, 40, 42, 44, 45, 51, 53, 54,
and 58.

m  Carr Inlet reference sediment MSMP43 (6.4 percent fines): test sediment
locations 47, 56, 62, 67, 73, 75, 77A, and 92.

m  Carr Inlet reference sediment CR23Mod (51.6 percent fines): test sediment
locations 21B, 29A, 38A, 63, and 64.

The acute tests conducted included the 10-day amphipod survival test using
Fohaustorius estuarius, the larval development test using Mytilus
galloprovincialis, and the Microtox 100 percent porewater luminescence test
using Vibrio fisheri. The chronic 20-day polychaete survival and growth test was
conducted using Neanthes arenaceodentata. The bioassay samples were
submitted to Northwestern Aquatic Sciences of Newport, Oregon, for analysis,
except for Microtox testing which was conducted by Nautilus Environmental of
Tacoma, Washington. Laboratory results and sediment bioassay summary are
provided in Appendix C.

7.1 Amphipod Test Results

Under the SMS program, a test treatment fails SQS if the mean mortality is
statistically significantly higher than that of the reference sediment, and the mean
mortality in the test sediment is greater than 25 percent. Tests fail the CSL if the
test treatment mortality is both statistically significantly higher and 30 percent
greater than the reference sediment.

All 32 amphipod test results passed SQS criteria. While 17 of the test samples
had mortality significantly higher than the associated reference sediment
samples, the percent difference between test and reference survival was less
than the 25 percent threshold that would result in SQS failures. Amphipod test
results for each location are shown on Figure 17.

7.2 Juvenile Polychaete Test Results

The juvenile polychaete test is based on mean individual growth (MIG) rates. A
test fails SQS if the MIG is statistically different in the test sediment as compared
to the reference, and the MIG in the test sediment is less than 70 percent of the
reference. The treatments fail CSL if MIG is statistically different from the
reference sediment and is less than 50 percent of the reference.
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All 32 polychaete test results passed SQS criteria when compared to reference
sediment results. While seven of the test samples had growth rates significantly
lower than the associated reference sediment samples, the percent difference
between test and reference growth did not exceed SQS criteria.

The growth rate for reference sample CR 20W for laboratory test batch 780-2
was only 71.2 percent of the control, less than the 80 percent performance
criterion. While SMS does not provide explicit guidance when reference
samples fail performance criteria, associated samples were compared to control
results, and 14 of the test samples had growth rates statistically lower than
reference (or control) MIG rates. Five of these samples (PGSS-18, PGSS-29A,
PGSS-33, PGSS-39, and PGSS-40) had MIG rates less than 70 percent of control
rate and, therefore, test results are considered SQS failures. Polychaete test
results based on this interpretation are shown on Figure 17. If results are
compared to reference sample CR23MOD (51.6 percent fines) rather than
CR20W (79.7 percent fines), only sample PGSS-30 would fail the SQS criterion.

7.3 Larval Test Results

For the larval test, sediment fails SQS if the combined mortality and abnormality
(CMA) of larvae in the test treatment is significantly different than that of the
reference, and is less than 85 percent of the reference sediment. Tests fail CSL if
the CMA is significantly different than the reference sediment, and is less than 70
percent of the reference sediment.

When compared to reference sediment results, 22 samples had CMA
significantly different than their associate reference samples and 16 of these
samples failed the SQS criterion. In addition, seven of these samples also failed
the CSL criterion.

The CMA for reference sample CR23MOD was 47.8 percent in laboratory batch
780-3, greater than the Ecology QA/QC guidance of 35 percent. Three test
samples (PGSS-21B, PGSS-29A, and PGSS-38A) were associated with reference
CR23MOD. While SMS does not provide explicit guidance when reference
samples fail performance criteria, results for these three test samples were
compared to seawater controls and all three failed the CSL criterion. Larval test
results based on this interpretation are shown on Figure 17. If test results are
compared to CR20W (79.7 percent fines) rather than CR23MOD (51.6 percent
fines), samples PGSS-21B and PGSS-38A still fail the CSL criterion while sample
PGSS-29A only fails the SQS criterion.

As presented on Figure 18, Mytilus failures are somewhat correlated with sulfide
and the TVS/TOC ratio. At TVS/TOC ratios greater than approximately 2.5 both
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sulfide concentrations and mytilus failure rate increases. A similar relationship is
observed with ammonia concentration, TVS/TOC ratio and mytilus failure
(Figure 19).

7.4 Microtox Test Results

Fifty-two sediment surface samples and three reference samples were submitted
to Nautilus Environmental for Microtox analyses. Six samples: PGSS-16, PGSS-
62B, PGSS-51, PGSS-58, PGSS-63, and PGSS-69 exceeded the SQS criteria of
mean test sediment light output less than 80 percent of the reference and
statistically different. Microtox test results for each location are shown on Figure
17.

The laboratory noted that sample PGSS-16 had low salinity (9 parts per
thousand) and turbidity greater than 100 NTU. Due to the high turbidity, the
transmission of light from the bacteria may have been inhibited, and the result
may be an artifact of the testing, not an indication of toxicity. This interpretation
is supported by the observation that sample PGSS-16 passed the other bioassay
tests.

Reference sample CR23MOD did not meet the acceptability criteria relative to
the control sample in Test Batches 10 and 11 and associated samples were
subsequently compared to the control. Only one sample, PGSS-63, failed the
comparison to the control, so was designated an SQS level hit. However,
sample PGSS-63 passed the other bioassay tests.

7.5 SMS Interpretation

The SQS are exceeded if one of the sediment biological tests fail the specified
criteria. The CSL is exceeded if one test fails its CSL criteria or if two tests fail
their SQS criteria. Ten locations exceeded SQS criteria and 14 additional
locations exceeded CSL criteria. Toxicity test results are summarized in Table 10
with interpretation related to SQS and CSL failures. Overall test results are
presented graphically on Figure 17.

7.6 Evaluation of Factors Contributing to SMS Failures

As discussed previously, the presence of wood waste can impact sediment
quality by releasing toxic wood-associated chemicals not typically tested for as
part of the SMS suite of analytes and by creating anaerobic conditions that can
adversely affect benthic organisms. In addition, the presence of wood waste can
create a sediment substrate not conducive to colonization by a diverse array of
benthic organisms.
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Table 13 summarizes analytical results for conventional sediment parameters as
well as neanthes and mytilus test results. There appears to be a fairly strong
general correlation between the TVS/TOC ratio and the larval and polychaete
bioassay failures. TVS/TOC ratios greater than approximately 2.4 have elevated
concentrations of sulfide and ammonia compared to sediment with a TVS/TOC
ratio of less than 2.4.

Neanthes and/or mytilus bioassay failures were found in 13 of the 20 samples
tested (65 percent) that had a TVS/TOC ratio greater than 2.4. For the 11
samples with a TVS/TOC ratio greater than 3.0 submitted for bioassay testing,
Neanthes and/or mytilus bioassay failures were found in 9 samples (82 percent).
In contrast, neanthes and/or mytilus tests failed in only 3 of 12 sediment samples
tested that had a TVS/TOC ratio less than 2.4.

A multivariate statistical method, principal components analysis (PCA), was
performed to further evaluate factors that may contribute to sediment toxicity.
PCA is a technique to combine variables in a dataset and create a new, reduced
set of variables (factors) that are linear combinations of the original variables.
PCA factor loading plots are used to evaluate correlations among variables and
PCA factor score plots are used to evaluate similarities and differences among
samples.

The factor loading plot for Port Gamble data is shown on Figure 20. Based on
their proximity in space, neanthes and mytilus test failures appear to be
correlated with the sediment TVS/TOC ratio, sulfide, ammonia, total resin acids,
and percent fines. There appears to be little or no correlation with percent
solids.

The PCA factor scores plot, coded to show toxicity test results, is presented on
Figure 21. Samples that plot closely to one another in the 3-dimensional plot
have similar chemical and physical characteristics while samples that plot further
apart have less similar characteristics. Most of the samples that failed one or
more of the bioassay tests are clustered together with “Factor 1” values greater
than 0.5. As shown on Figure 20, Factor 1 is influenced primarily by TVS/TOC
ratio, sulfide, ammonia, and percent fines. Associated sediment samples that
tended to fail bioassay tests had the following similarities:

m  Higher TVS/TOC ratios;
m  Higher sulfide and ammonia concentrations; and
m Higher percentage of fine grained material.
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These factors are likely interrelated. Wood waste would contribute to higher
TVS while degradation of wood would create anaerobic conditions leading to
formation of sulfide and ammonia in the sediment.

Samples that generally passed toxicity tests tend to cluster in the area with
Factor 1 scores less than 0.0 and have lower TVS/TOC ratios, lower
concentrations of sulfide, ammonia, and resin acids, and contain more coarse
grained material.

8.0 TISSUE TESTING RESULTS

8.1 Geoducks

The tissue samples collected by Port Gamble S’Klallam Tribal representatives
were analyzed for percent lipids, total metals, dioxins/furans, and PCBs.
Analytical results for chemistry in the biota samples are presented in Table 11.
Analytical results for dioxins/furans in the biota samples are presented in Table
12. The sample locations listed below for tissue testing results are identified on
Figure 2. Analytical results for dioxins/furans expressed as 2,3,7,8-TCDD TEQs
and were calculated using the WHO 2005 TEFs for mammals. Non-detected
results were assigned a concentration of both zero and one-half the laboratory
reporting limit and TEQs are calculated using both conventions.

Nine geoducks were collected from each of three locations (Geoduck 1, 2, and
3). Geoducks were shucked and the neck skin was removed. Three geoducks
from each location were homogenized (including the gut ball) and submitted for
analysis. Remaining geoducks were homogenized and frozen, in the event that
additional analysis was required.

Lipids in the three geoduck samples ranged from 0.426 to 0.823 percent on a
wet weight basis with an average of 0.577 percent. For comparison, Sample
Geoduck 3 collected from outside of Port Gamble Bay had both higher percent
lipids and metals compared to the geoducks collected within the bay. The lipid
concentration in sample Geoduck 3 was approximately twice as high as those in
samples Geoduck 1 and Geoduck 2. Chromium, copper, mercury, and zinc
concentrations in sample Geoduck 3, while still relatively low, were
approximately twice as high as in geoducks collected from within the bay.

Calculated tissue dioxin TEQ concentrations ranged from 0.00032 to 0.00077
ng/kg when zero was substituted for non-detected compounds. When one-half
the quantification limit was substituted for non-detects, calculated TEQ
concentrations ranged from 0.337 to 0.349 ng/kg.
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For comparison, average and maximum dioxin TEQs in geoducks collected from
Lower Elwha Klallam fishing grounds near Port Angeles were 0.027 and 0.034
ng/kg respectively (1/2 DL substituted for non-detects) and, substituting O for
non-detects, 0.019 and 0.023 ng/kg (ATSDR 2005). Reference geoduck samples
collected from Dungeness Bay and Freshwater Bay had dioxin TEQ
concentrations of 0.071 and 0.041 ng/kg, respectively so when 1/2 DL was
substituted for non-detects. Results are not directly comparable because the
gutball was not included in the Port Angeles samples but was homogenized as
part of the Port Gamble geoduck samples. In addition, detection limits may
have been higher for Port Gamble samples resulting in higher TEQs when 1/2
DL was substituted for non-detected analytes.

PCB Aroclors were not detected in any of the geoduck tissue samples.

8.2 Dungeness Crabs

Eight adult male Dungeness crabs were collected to obtain sample Crab 1. The
muscle tissue and hepatopancreas were separated during tissue preparation.
Muscle and hepatopancreas were homogenized and a composite of each was
analyzed separately. Unused tissue was frozen in the event that additional
analysis was required.

The lipid concentration was 0.208 percent in the muscle and 3.01 percent in the
hepatopancreas.

Metals

Arsenic and zinc concentrations were higher in muscle tissue while copper and
cadmium concentrations were higher in the hepatopancreas. No lead was
detected in either sample. Other metal concentrations were comparable.

PCBs

No PCB Aroclors were detected in the muscle tissue. Aroclor 1260 was
reported in the hepatopancreas at an estimated concentration of 15 ug/kg.

Muscle tissue results are comparable to those in samples collected from Fidalgo
Bay (SAIC 2008a) where PCBs were also not detected in crab muscle tissue.
Hepatopancreas PCB concentrations were higher in Fidalgo Bay samples.
Aroclor 1260 was detected at 110 ug/kg in one crab hepatopancreas sample,
and was not detected in five other hepatopancreas samples from Fidalgo Bay.
However, laboratory detection limits were elevated compared to detection limits
for Port Gamble samples.

Page 32

Hart Crowser
17330-14 February 11, 2011



PCBs were not detected in muscle tissue of crabs collected from Port Gardner
(SAIC 2009). Hepatopancreas concentrations in crabs collected from Port
Gardner were higher than found in Port Gamble with concentrations ranging
from 93 to 260 ug/kg of Aroclor 1254 and 1260.

Dioxins

The muscle dioxin TEQ concentration was 0.022 ng/kg when zero was
substituted for non-detected compounds and 0.370 ng/kg when one-half the
detection limit was used for non-detects.

As expected, due to the higher lipid content, higher dioxin concentrations were
detected in the hepatopancreas sample. The TEQ concentration was 0.791
ng/kg when zero was substituted for non-detected compounds and 0.940 ng/kg
when one-half the detection limit was used for non-detects. Crab
hepatopancreas tissue has higher relative ratios of less chlorinated dioxins and
furans (i.e., tetra- and hexachlorodibenzodioxins and tetra-, penta-, and
hexachlorodibenzofurans than those in sediment samples (Figure 16).

In comparison to other sites in Puget Sound, the muscle tissue dioxin TEQ is
higher than reported for Fidalgo Bay (0.0366 to 0.18 ng/kg) (SAIC 2008a).
However, this may be an artifact of substituting one-half the laboratory detection
limits for non-detected compounds. The hepatopancreas TEQ is at the low
range of concentrations found in samples from Fidalgo Bay (0.611 to 10.5

ng/kg).

The Port Gamble muscle tissue dioxin TEQ is also higher than reported for Port
Gardner (0.0886 to 0.155 ng/kg) (SAIC 2009) though this may be an artifact of
substituting one-half the laboratory detection limits for non-detected
compounds. Hepatopancreas TEQs in the Port Gamble crab sample are lower
than concentrations found in samples from Port Gardner (3.48 to 4.38 ng/kg).

Port Gamble crab tissue dioxin TEQs are comparable to those reported from
reference areas in the Strait of Juan de Fuca. Dungeness crabs collected from
Dungeness Bay (PTI 1991) had a muscle tissue TEQ of 0.3 ng/kg while the
hepatopancreas had a TEQ of 1.6 ng/kg). Crab tissue dioxin TEQs are also
comparable to two Dungeness crab samples collected from reference areas in
Dungeness Bay and Freshwater Bay, which had dioxin TEQ concentrations of
0.043 and 0.033 ng/kg in muscle tissue and 0.50 and 0.74 ng/kg in the
hepatopancreas (1/2 DL for non-detects). Substituting O for non-detects,
Dungeness Bay and Freshwater Bay muscle tissue TEQs were 0.016 and 0.005
ng/kg while hepatopancreas TEQs were 0.47 and 0.72 ng/kg (ATSDR 2005).
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8.3 Oysters

8.4 Clams

Whole-body dioxin TEQ concentrations in Dungeness crabs collected from
Lower Elwha Tribe fishing grounds near Port Angeles averaged 0.18 ng/kg with a
maximum of 0.32 ng/kg (ATSDR 2005).

Thirty oysters were hand collected from each of two intertidal locations to obtain
samples Oyster 1 and Oyster 2. Fifteen of the oysters from each location were
shucked, homogenized and submitted for analysis while the remaining oysters
were shucked, homogenized, and frozen in the event that additional analysis
was required.

The lipid concentration was 1.97 percent in both samples.
Metals

While zinc concentrations (101 and 124 mg/kg) were higher than those in other
biota samples, concentrations were in the range reported for oysters from an
early 20" century document (Hiltner 1919). Other metal concentrations were
low or non-detected.

PCBs
PCB Aroclors were not detected in either sample.
Dioxins

All dioxins detected in oyster tissue samples were below the practical
quantitation limit. Tissue dioxin TEQ concentrations were 0.000 and 0.038
ng/kg when zero was substituted for non-detected compounds. When one-half
the detection limit was used for non-detects, TEQ concentrations were 0.367
and 0.373 ng/kg. No dioxin background or reference concentration data for
comparison were found for oysters.

Thirty littleneck clams were hand collected from each of two intertidal locations
to obtain Samples Clam 1 and Clam 2. Clams were shucked, homogenized and
submitted for analysis.

The lipid concentrations were 0.232 and 0.487 percent.
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Metals

Lead and mercury were non-detected in both samples. Concentrations of other
metals were low and were comparable in the two samples.

PCBs
No PCB Aroclors were detected in the samples.
Dioxins

There were no detections for dioxins in the clam samples. Dioxin TEQ
concentrations using one-half the detection limit for non-detects, were 0.350 and
0.368 ng/kg. Dioxin TEQ concentrations are lower than found in littleneck
clams collected from Budd Inlet where concentrations ranged from 0.20 to 1.58
ng/kg with an average of 0.488 ng/kg (SAIC 2008b). Port Gamble clam dioxin
concentrations are comparable to those for littleneck clams collected from a
background location in Padilla Bay where dioxins were not detected in any of
the tissue samples (DMMP 2009).

9.0 SUMMARY AND CONCLUSIONS OF REMEDIAL INVESTIGATION

Sediment quality and biota tissue sampling and testing data presented in this Rl
report provide a substantial baseline for characterizing environmental conditions
in Port Gamble Bay. This investigation included a bay-wide assessment of wood
waste impacts from historical log handling and milling operations. Assessment
work also focused on specific locations of interest associated with the FLTF and
FLA.

RI investigation methods included a wide array of assessment and testing
techniques to determine the extent of wood waste impacts associated with the
historical activities. Initial SPI and plan view photography proved quite useful for
selecting subsequent surface sediment sampling and coring locations. In turn,
the sediment samples were evaluated for a general suite of conventional
parameters to guide further chemical analysis testing including SMS constituents,
dioxins, and fatty and resin acids associated with woody material. The RI data
set also included results from biological testing, radiometric dating of selected
sediment cores, and chemical testing of tissues samples from geoducks, crabs,
clams, and oysters collected from Port Gamble Bay by the Port Gamble
S’Klallam Tribe.
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A number of key conclusions are summarized below based on the sampling and
testing results presented in this RI.

9.1 Wood Waste Occurrence and Distribution

Wood waste was observed in 44 percent of the combined SPI and plan view
images, and sediment samples obtained (Figure 7). Although widely distributed
throughout the bay, the highest accumulations of wood waste were along the
west side of the bay from south of the former mill through the FLTF and the FLA.
In addition, wood waste was found along the shore on the east side of the bay,
near a former rail line along Little Boston Road that continued to a log dump
area at the edge of the bay.

Wood waste was observed in a wide range of sizes, but most commonly
occurred as finely divided particles of millimeter size and smaller. Wet sieving
on surface sediment samples was useful for identifying finely divided wood
waste that was otherwise difficult to see. Where wet sieving was performed,
visually estimated wood waste typically amounted approximately 5 to 10
percent of the sample volume. Coarser chip-like chunks of wood waste were
prevalent near the mill, as expected. Scattered small twigs and branches were
observed in samples throughout the bay, but in relatively low quantities in
comparison to the finely divided particles. In most of the bay little bark material
was noted that could be conclusively identified. Greater amounts of bark
material (up to 50 percent visual coverage) were generally observed at the base
of the slope around the FLTF and FLA areas were historical log rafting and
transfer occurred.

Radiometric dating of sediment core material from locations 22 and 51 indicates
a sediment accumulation depth of approximately 50 to 55 cm (1.6 to 1.8 feet)
since about 1853, the year sawmill operations started. Wood waste identified
within this depth range, therefore, may be associated with historical mill
operations and log rafting activities. The observed wood distribution and
prevalence generally decreased below this depth.

9.2 Conventional Chemical Testing Conclusions

There appears to be a general spatial correlation between the presence of visual
wood (Figure 7), the TVS/TOC ratio (Figure 9), sulfide concentration (Figure 10),
ammonia concentration (Figure 11), phenol concentration (Figure 14). Bioassay
testing results also appear to spatially correlate with these other parameters
(Figures 20 and 21), as discussed below. Based on the general collocated nature
of these parameters the weight of evidence indicates that sediment toxicity
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impacts are likely due to wood waste or anaerobic conditions resulting from
decomposition of wood waste.

9.3 Organic and Metals Testing Conclusions

Analytical testing results indicate that Port Gamble Bay sediments have not been
significantly impacted by chemical constituents with SMS criteria. Phenol was
the only chemical that exceeded SQS criteria in two samples collected from the
FLA and in one sample collected east of the FLTA. No sediment samples
exceeded CSL chemical criteria. Dioxin TEQ sediment concentrations and
congener patterns were within the range found for Puget Sound non-urban
background sediment samples. Higher concentrations of fatty acids tended to
generally be associated with elevated concentrations of resin acids, conventional
constituents, and bioassay failures.

9.4 Biological Testing Conclusions

Bioassay testing shows apparent impacts to surface sediment quality at locations
near the FLA, FLTF, and central portion of the bay to the east (Figure 17). Ten
surface sediment samples exceeded SQS criteria, and 14 additional locations
exceeded CSL criteria (including 2-hit SQS failures). The spatial pattern of CSL
and SQS failures is generally consistent with observed wood, TVS/TOC ratios
greater than about 2, and elevated sulfide, ammonia, and phenol concentrations.

9.5 Biological Tissue Sampling

Biological tissue samples from geoducks, crabs, clams, and oysters were
analyzed for percent lipids, total metals, dioxins/furans, and PCBs. Metals
concentrations were either non-detect or very low. Dioxins were detected at
very low estimated concentrations below the laboratory practical quantitation
limits. For the crab tissue samples, dioxin TEQ concentrations calculated using
one-half detection limit values or 0 for non-detections were comparable to
concentrations from Dungeness crabs collected from Dungeness Bay (PTI 1991).
No PCBs were only detected in the crab tissue sample at a relatively low
concentration of 15 ug/kg.

9.6 Conclusions

Weight of evidence conclusions indicate that impacts to Port Gamble Bay
sediments are attributable to wood waste or wood waste decomposition. As
illustrated on site figures, sediment impacts are most prevalent at locations
associated with the FLA and FLTF, locations near the central portion of the bay,
and some locations toward the eastern shoreline of the bay. Impacts appear to
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be most prominently associated with the uppermost 50 to 55 cm (1.6 to 1.8
feet) sediment depth interval at these locations, corresponding to the
operational period of the mill and related log handling and rafting operations
since 1853. The sediment characterization data and related conclusions from
this RI provide key information to inform cleanup and restoration decisions to be
evaluated as part of a follow-on Feasibility Study for Port Gamble Bay and focus
areas. The FS will confirm the priority areas and evaluate appropriate
alternatives for cleanup and restoration.
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Table 1 - Sediment Sample Collection Data

Vibracore | Radiometric Surface Surface
Vibracore Sediment Dating Sediment Sediment Biota Biota
Site Locations Samples Samples Locations Samples Locations Samples SPI
Port Gamble Bay 38 (a) 1 (b) 2 52 52 8 8 120
Carr Inlet Reference 0 0 0 3 3 0 0 0
Proposed SAP Samples 50 -- -- 50 50 9 9 120

(a) Two vibracore samples were collected for radiometric dating at Stations 21B and 51B.
(b) Samples were collected and analyzed from Station 42 at depths of 0 to 0.5, 1.5 to0 2.0, 3.5t0 4.0, and 6.5 to 7.0 feet.

(c) Deviations from the Ecology-approved SAP for the Port Gamble investigation are discussed in Section 3.
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Table 2 - Sediment Sample Testing Summary

Sheet 1 of 2
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Port Gamble Bay
Surface Sediment Samples
PGSS- 8 0OD15, OH13 G1040-3 X X X X X X X X X X X X X X
PGSS-14A 0oD15 X X X X X X X X X X X
PGSS-15 0OD15, OH13 X X X X X X X X X X X X X
PGSS-16 0OD15, OH13 X X X X X X X X X X X X X
PGSS-18 0OD15, OH13 X X X X X X X X X X X X X
PGSS-20 0OD15, OH13 X X X X X X X X X X
PGSS-21A 0oD15 X X X X X X X X X X
PGSS-21B 0OD15, OH13 X X X X X X X X X X X X X
PGSS-22 0OD15, OH13 G1040-3 X X X X X X X X X X X X X X
PGSS-29 0oD15 X X X X X X X X X X X
PGSS-29A 0OD15, OH13 X X X X X X X X X X X X X
PGSS-30 0OD15, OH13 X X X X X X X X X X X X X
PGSS-31 0OD15, OH13 X X X X X X X X X X X X X
PGSS-33 0OD15, OH13 X X X X X X X X X X
PGSS-35 0OD15, OH13 X X X X X X X X X X
PGSS-38 0oD15 X X X X X X X X X X X
PGSS-38A 0OD15, OH13 X X X X X X X X X X X X X
PGSS-39 0OD15, OH13 X X X X X X X X X X X X X
PGSS-40 0OD15, OH13 X X X X X X X X X X X X X
PGSS-42 0OD15, OH13 X X X X X X X X X X X X X
PGSS-44 0OD15, OH13 X X X X X X X X X X X X X
PGSS-45 0D92, OH02, OHO08 X X X X X X X X X X
PGSS-46 0D92 X X X X X X X X
PGSS-47 0D92, OH02, OHO08 X X X X X X X X X X X X X
PGSS-47A 0D92 X X X X X X X X X X X
PGSS-51 0D92, OH02, OH08 |G1040-2 X X X X X X X X X X X X X X
PGSS-53 0D92, OH02, OHO08 X X X X X X X X X X X X X
PGSS-54 0D92, OH02, OHO08 X X X X X X X X X X X X X
PGSS-55 0D92 X X X X X X X X X X X
PGSS-56 0D92, OH02, OHO08 X X X X X X X X X X X X X
PGSS-58 0D92, OH02, OHO08 X X X X X X X X X X X X X
PGSS-61 0D92, OH02 X X X X X X X X
PGSS-62 0D92, OHO08 X X X X X X X X X X
PGSS-62A 0D92 X X X X X X X X X X X
PGSS-62B 0D92 X X X X X X X X X X X
PGSS-63 0D92, OH02, OHO08 X X X X X X X X X X X X X
PGSS-64 0D92, OH02, OH08 |G1040-2 X X X X X X X X X X X X X X
PGSS-67 0D92, OH02, OHO08 X X X X X X X X X X
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Table 2 - Sediment Sample Testing Summary

Sheet 2 of 2
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PGSS-68 0D92 X X X X X X X X
PGSS-69 0D92 X X X X X X X X X X X
PGSS-70 0D92 X X X X X X X X X X X
PGSS-71 0D93 X X X X X X X X
PGSS-73 0D93, OH02, OH08 [G1040-2 X X X X X X X X X X X X X X
PGSS-75 0D93, OH02, OH08 |G1040-2 X X X X X X X X X X X X X X
PGSS-77 0D93 X X X X X X X X X X X
PGSS-77A 0D93, OHO1 G1040-1 X X X X X X X X X X X X X X
PGSS-78 0D93 X X X X X X X X
PGSS-80 0D93, OHO1 G1040-1 X X X X X X X X X X X X
PGSS-82 0D93 X X X X X X X X
PGSS-83 0D93 X X X X X X X X X X X
PGSS-92 0D93, OHO1 G1040-1 X X X X X X X X X X X X X X
PGSS-GEO-3 0D93, OHO1 G1040-1 X X X X X X X X X X X X
Sediment Core Samples
Station-42 S-1 oc77 X X X X X X X
Station-42 S-2 ocC77 X X X X X X X
Station-42 S-3 ocC77 X X X X X X X
Station-42 S-4 ocC77 X X X X X X X
Radiometric Dating Samples
Station-22B S-1 X
Station-51B S-1 X
Biota Samples
Oyster #1A 0G44 G1040-4 X X X X
Oyster #2A 0G44 G1040-4 X X X X
Clam #1A 0G45 G1040-5 X X X X
Clam 2A 0G45 G1040-5 X X X X
GD Station #1A (PGSS-73) 0G88 G1040-7 X X X X
GD Station #2A (PGSS-80) 0G88 G1040-7 X X X X
GD Station #3A (PGSS-GEO-3) 0G88 G1040-7 X X X X
Crab 1-A Muscle Tissue 0G53 G1040-6 X X X X
Crab 1-A Pan2 (Hepatopancreas) |OG53 G1040-6 X X X X
Carr Inlet Reference
MSMP 43 OH45, 0367 X X X X X X X X
CR-20W OH45, 0367 X X X X X X X X
CR-23Mod OH45, 0J67 X X X X X X X X

a Metals analysis include the SMS Metals: arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc.

b SVOCs include SMS SVOCs, guaicol, and retene.
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Table 3 - Presence and Estimated Percentage of Wood Material in Sediment Samples

Depth Beneath

Estimated Sediment Surface

Station Percentage in Feet Notes
SPI Plan View
Station - 47 1% 0 Leaf litter, stick upper right
SPI Image
Station - 14A 2% 0.66 Wood waste (particles)
Station - 20 1% 0.66 Wood waste (particles)
Station - 21B 5% 0.66 Wood waste (particles)
Station - 24 2% 0.66 Wood waste (particles)
Station - 27 1% 0.66 Wood waste (particles)
Station - 28 7% 0.66 Wood waste (particles)
Station - 29A 50% 0.66 Large piece of wood waste on surface
Station - 30 3% 0.66 Wood waste (particles)
Station - 38 1% 0.66 Wood waste (particles)
Station - 46A 25% 0.66 Wood waste on surface
Station - 52 1% 0.66 Wood waste (particles)
Station - 55 1% 0.66 Wood waste (particles)
Station - 55C 2% 0.66 Wood waste (particles)
Station - 62 5% 0.66 Wood waste (particles), twig
Station - 62A 2% 0.66 Wood waste (particles)
Station - 62B 30% 0.66 Large piece of wood waste on surface
Station - 67 1% 0.66 Wood waste (particles)
Station - 71 2% 0.66 Wood waste (particles)
Station - 72 2% 0.66 Wood waste (particles)
Station - 73 15% 0.66 Large piece of wood waste on surface
Station - 81 3% 0.66 Wood waste (particles)
Station - 83A 20% 0.66 Large piece of wood waste on surface
Station - 88 30% 0.66 Large piece of wood waste on surface, leaves
Station - 90 5% 0.66 Wood Chips 1 cm
Station - 92 15% 0.66 Wood waste (particles)
Station - 95 5% 0.66 Wood waste (particles)
Station - 97 2% 0.66 Wood waste (particles)
Sediment Core Samples
Station - 8 5% 0-0.5 0.5t0 2.0 Wood waste (bark, wood chips)
Station - 16 1% 1 4.5 Bark piece, twig
Station - 22 5% Oto1l Wood waste (bark)
Station - 29 20% 0.5t01.6 Wood waste (bark, wood chips)
Station - 31 1% 3 Bark piece
Station - 33 1% 3.5 Twig
Station - 38A 20% 0to 2.2 Wood waste (bark, wood chips)
Station - 40 5% 0to0 0.5 10to 1.5 Wood waste (wood chips)
Station - 42 5% 0to 0.5 15t02.0 6.5t0 7 Wood waste (bark, wood chips), twig and pine cone
Station - 44 1% 0t0 0.5 Wood waste (bark, wood chips), twigs
Station - 46 2% 0to 0.5 2 Wood waste (bark, wood chips)
Station - 47 20% Oto1l Wood waste (bark)
Station - 49 1% 23t0 25 7 Wood waste (bark)
Station - 51 1% 3.7 5.5 6.5 Wood waste (bark)
Station - 53 1% 15t02 Wood waste (wood chips)
Station - 55 20% 1.2t02.0 2.2 Wood waste (bark, wood chips)
Station - 61 5% Oto 1.1 2.6 Wood waste (wood chips), twig
Station - 62 1% 0t0 0.3 Wood waste
Station - 62B 5% 0.5 1 Wood waste (bark, wood chips)
Station - 64 1% 15 2.2 Wood waste
Station - 65 1% 15t02 Wood waste (wood chips)
Station - 67 5% 0.30 1.3t02.1 3.7to06.4 Wood waste (bark, wood chips), twigs
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Table 3 - Presence and Estimated Percentage of Wood Material in Sediment Samples Sheet 2 of 2

Depth Beneath
Estimated Sediment Surface
Station Percentage in Feet Notes
Station - 69 5% 1.3t01.8 Wood waste (bark, wood chips), twigs
Station - 71 5% 0t0 0.5 05to1 Wood waste (bark, wood chips)
Station - 73 20% 0t0 0.5 1 2 Wood waste (bark, wood chips)
Station - 75 20% 0.4 15 Wood waste (bark, wood chips)
Station - 77 15% 0t0 0.5 05to1 Wood waste (bark, wood chips)
Station - 78 1% 0 Wood waste (bark, wood chips)
Station - 80 1% 0 0to 0.5 Wood waste (bark)
Station - 82 2% 010 0.5 1.3t01.6 Wood waste (bark, wood chips)
Surface Sediment Samples
Station - 21A 1% 0.66 Twig
Station - 21B 25-50% 0.66 Wood waste (bark)
Station - 29A 5% 0.66 Wood waste (bark, wood chips), twig
Station - 38A 5% 0.66 Wood waste (bark)
Station - 61 1% 0.66 Twig
Station - 73 5% 0.66 Wood waste (bark, wood chips)
Station - 83 5% 0.66 Wood waste (bark)
Station - 92 5% 0.66 Wood waste (bark, wood chips)
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Table 4 - Analytical Results for Resin Acids and Conventional Parameters in Sediment Samples Sheet 1 of 8

Sample ID PGSS-8 PGSS-14A PGSS-15 PGSS-16 PGSS-18 PGSS-20 PGSS-21A
Sampling Date 12/4/2008 12/4/2008 12/4/2008 12/4/2008 12/4/2008 12/4/2008 12/4/2008
Conventionals in mg/kg
Sulfide 485 J 125 243 1060 113 158 71.6
N-Ammonia 24.3 3.52 22.5 53.6 3.05 7.66 3.26
Conventionals in %
Preserved Total Solids 31.9 73.1 78.2 27.4 34.1 40.7 77.7
Total Organic Carbon 3.93 1.46 3.46 2.6 2.49 3.65 1.33
Total Solids 33.9 72.7 32.2 27.2 35.8 43.1 81.8
Total Volatile Solids 10.43 2 10.24 9.19 8.78 6.67 2.36
Resin Acids in ug/kg
9,10-Dichlorostearic Acid 98 U 98 U 98 U 98 U 99U 99U 97 U
Abietic Acid 98 U 98 U 98 U 98 U 99U 99U 97 U
Dehydroabietic Acid 98 U 98 U 98 U 98 U 99U 9 U 97 U
Isopimaric Acid 98 U 98 U 98 U 98 U 99U QU 97 U
Linolenic Acid 110 130 98 U 98 U 29U 29U 110
Neoabietic Acid 98 UJ 98 UJ 98 UJ 98 UJ 99 UJ 99 UJ 97 UJ
Oleic Acid 1300 1700 780 430 620 650 1300
Palustric Acid 98 U 98 U 98 U 98 U 99U 99U 97 UJ
Pimaric Acid 98 U 98 U 98 U 98 U 9 U 99U 97 U
Sandaracopimaric Acid 98 U 98 U 98 U 98 U 99 U 99 U 97 U
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Table 4 - Analytical Results for Resin Acids and Conventional Parameters in Sediment Samples

Sample ID
Sampling Date

Conventionals in mg/kg
Sulfide
N-Ammonia
Conventionals in %
Preserved Total Solids
Total Organic Carbon
Total Solids
Total Volatile Solids
Resin Acids in ug/kg
9,10-Dichlorostearic Acid
Abietic Acid
Dehydroabietic Acid
Isopimaric Acid
Linolenic Acid
Neoabietic Acid
Oleic Acid
Palustric Acid
Pimaric Acid
Sandaracopimaric Acid

PGSS-21B
12/4/2008

468
7.75

37.5
3.02
45.4
11.22

98 U
1100
950
160
98 U
98 UJ
1200
98 U
98 U
98 U

PGSS-22
12/4/2008

640
34.9

30.7
3.21
315
9.29

100 U
100 U
100 U
100 U
100 U
100 UJ
710

100 U
100 U
100 U

PGSS-29
12/4/2008

167
2.75

70.2
1.83
70.6
3.11

97 U
160
200

97 U
110

97 UJ

1400

97 U

97 U

97 U

PGSS-29A
12/4/2008

419
16.3

36.4
4.73
37.9
12.68

9 U
440
340

9 U
110

99 UJ
950

9 U

99 U

9 U

PGSS-30 PGSS-31
12/5/2008 12/5/2008
697 608
12.3 5.37
32.6 36.8
3.65 2.23
35.4 38.8
8.89 8.96
100 U 98 U
100 U 98 U
100 U 98 U
100 U 98 U
100 U 98 U
100 UJ 98 UJ

660 670

100 U 98 U
100 U 98 U
100 U 98 U

Sheet 2 of 8

PGSS-33
12/5/2008

372
121

38.7
241
39.9
8.41

98 U
98 U
98 U
98 U
98 U
98 UJ
640
98 U
98 U
98 U
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Table 4 - Analytical Results for Resin Acids and Conventional Parameters in Sediment Samples

Sample ID
Sampling Date

Conventionals in mg/kg
Sulfide
N-Ammonia
Conventionals in %
Preserved Total Solids
Total Organic Carbon
Total Solids
Total Volatile Solids
Resin Acids in ug/kg
9,10-Dichlorostearic Acid
Abietic Acid
Dehydroabietic Acid
Isopimaric Acid
Linolenic Acid
Neoabietic Acid
Oleic Acid
Palustric Acid
Pimaric Acid
Sandaracopimaric Acid

PGSS-35
12/5/2008

459
26.4

315
2.52
34.2
8.62

9 U
99U
9 U
QU
9 U
99 UJ
370
QU
9 U
99U

PGSS-38
12/5/2008

142
3.85

71.2

59.6
2.38

97 U
97 U
97 U
97 U
97 U
97 UJ
1200
97 U
97 U
97 U

PGSS-38A
12/5/2008

382
411

52
3.4
42.7
5.7

98 U
98 U
98 U
98 U
98 U
98 UJ
790
98 U
98 U
98 U

PGSS-39
12/5/2008

693
14.6

33.3
2.98
35.6
8.81

9 U
QU
120
9 U
9 U
99 UJ
530
99U
9 U
9 U

PGSS-40
12/5/2008

1120
6.81

36
2.99
39.2
9.09

100 U
100 U
100 U
100 U
100 U
100 UJ
1100
100 U
100 U
100 U

PGSS-42
12/5/2008

1060
5.7

37.6
211
40.5
8.12

98 U
98 U
98 U
98 U
98 U
98 UJ
1500
98 U
98 U
98 U

Sheet 3 of 8

PGSS-44
12/5/2008

691
9.37

32.3
2.67
36.4
8.14

9 U
330
100

9 U
140

99 UJ

1400

9 U

9 U

9 U
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Table 4 - Analytical Results for Resin Acids and Conventional Parameters in Sediment Samples Sheet 4 of 8

Sample ID PGSS-45 PGSS-46 PGSS-47 PGSS-47A PGSS-51 PGSS-53 PGSS-54
Sampling Date 12/8/2008 12/8/2008 12/8/2008 12/8/2008 12/8/2008 12/8/2008 12/8/2008
Conventionals in mg/kg
Sulfide 685 J 228 281 462 775 709 667
N-Ammonia 39.9 2.83 6.05 4.84 8.43 4.81 9.26
Conventionals in %
Preserved Total Solids 36.4 71.3 65.5 54.6 42 46.3 48.8
Total Organic Carbon 2.85 1.27 2.39 1.84 2.24 2.5 1.78
Total Solids 35.4 72.2 64.5 57.9 41.7 46 49.5
Total Volatile Solids 7.6 1.88 3.8 3.84 7.49 6.34 5.6
Resin Acids in ug/kg
9,10-Dichlorostearic Acid 98 U 98 U 98 U 98 U 98 U 99U 98 U
Abietic Acid 98 U 98 U 440 1600 4400 890 620
Dehydroabietic Acid 140 98 U 250 690 480 300 240
Isopimaric Acid 98 U 98 U 98 U 98 U 98 U 99U 98 U
Linolenic Acid 830 430 510 540 490 370 400
Neoabietic Acid 98 R 98 R 98 R 98 R 98 R 99 R 98 R
Oleic Acid 7500 3500 3600 5100 8400 6100 7000
Palustric Acid 98 U 98 U 98 U 98 U 98 U 99U 98 U
Pimaric Acid 98 U 98 U 98 U 98 U 98 U 99U 98 U
Sandaracopimaric Acid 98 U 98 U 98 U 98 U 98 U 9 U 98 U
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Table 4 - Analytical Results for Resin Acids and Conventional Parameters in Sediment Samples Sheet 5 of 8

Sample ID PGSS-55 PGSS-56 PGSS-58 PGSS-61 PGSS-62 PGSS-62A PGSS-62B
Sampling Date 12/8/2008 12/8/2008 12/9/2008 12/9/2008 12/9/2008 12/9/2008 12/9/2008
Conventionals in mg/kg
Sulfide 176 212 524 245 79.4 176 155
N-Ammonia 4.39 4.04 22.7 3.59 7.08 8.86 6.24
Conventionals in %
Preserved Total Solids 72.1 68.1 36.7 65.1 75.2 76 63.8
Total Organic Carbon 0.878 1.64 3.14 1.82 0.699 1.07 1.31
Total Solids 72.4 70.5 32.8 67.9 78.8 75 67.8
Total Volatile Solids 1.97 1.76 8.75 2.55 1.06 1.94 2.56
Resin Acids in ug/kg
9,10-Dichlorostearic Acid 96 U 97 U 99U 97 U 98 U 96 U 95 U
Abietic Acid 9% U 160 740 97 U 98 U 9% U 95 U
Dehydroabietic Acid 96 U 97 U 310 97 U 98 U 120 95 U
Isopimaric Acid 96 U 97 U 9 U 97 U 98 U 9% U 95 U
Linolenic Acid 170 200 580 230 110 270 420
Neoabietic Acid 96 R 97 R 99 R 97 R 98 R 96 R 95 R
Oleic Acid 1900 2300 5700 2900 1500 3700 3600
Palustric Acid 96 U 97 U QU 97 U 98 U 9% U 95 U
Pimaric Acid 96 U 97 U 99U 97 U 98 U 96 U 95 U
Sandaracopimaric Acid 96 U 97 U 99 U 97 U 98 U 96 U 95 U
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Table 4 - Analytical Results for Resin Acids and Conventional Parameters in Sediment Samples Sheet 6 of 8

Sample ID PGSS-63 PGSS-64 PGSS-67 PGSS-68 PGSS-69 PGSS-70 PGSS-71
Sampling Date 12/9/2008 12/9/2008 12/9/2008 12/9/2008 12/9/2008 12/9/2008 12/9/2008
Conventionals in mg/kg
Sulfide 235 278 21.4 16.1 24.4 24.7 67.5J
N-Ammonia 3.95 5.02 4.54 3.27 3.71 4.01 3.46
Conventionals in %
Preserved Total Solids 68.1 66 68.8 75.6 68.4 72.3 76
Total Organic Carbon 1.99 2.36 1.75 1.3 0.955 1.54 1.57
Total Solids 67.9 64.3 68.5 74.2 84.2 71.6 74.7
Total Volatile Solids 2.87 2.95 2.32 1.45 1.95 2.15 1.53
Resin Acids in ug/kg
9,10-Dichlorostearic Acid 98 U 96 U 98 U 96 U 97 U 97 U 98 U
Abietic Acid 98 U 96 U 98 U 96 U 97 U 97 U 98 U
Dehydroabietic Acid 110 96 U 110 96 U 97 U 97 U 98 U
Isopimaric Acid 98 U 96 U 98 U 96 U 97 U 97 U 98 U
Linolenic Acid 210 180 290 140 310 150 98 U
Neoabietic Acid 98 R 96 R 98 R 96 R 97 R 97 R 98 UJ
Oleic Acid 3000 3000 2200 1700 2800 2000 960
Palustric Acid 98 U 96 U 98 U 96 U 97 U 97 UJ 98 U
Pimaric Acid 98 U 96 U 98 U 96 U 97 U 97 U 98 U
Sandaracopimaric Acid 98 U 96 U 98 U 96 U 97 U 97 U 98 U
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Table 4 - Analytical Results for Resin Acids and Conventional Parameters in Sediment Samples

Sample ID
Sampling Date

Conventionals in mg/kg
Sulfide
N-Ammonia
Conventionals in %
Preserved Total Solids
Total Organic Carbon
Total Solids
Total Volatile Solids
Resin Acids in ug/kg
9,10-Dichlorostearic Acid
Abietic Acid
Dehydroabietic Acid
Isopimaric Acid
Linolenic Acid
Neoabietic Acid
Oleic Acid
Palustric Acid
Pimaric Acid
Sandaracopimaric Acid

PGSS-73
12/9/2008

43.4
2.72

73.5
0.998
75.3
1.28

97 U
97 U
97 U
97 U
97 U
97 UJ
920
97 U
97 U
97 U

PGSS-75
12/9/2008

19.6
3.49

80.3
0.475
79.1
0.84

96 U
96 U
96 U
96 U
96 U
96 UJ
550
96 U
96 U
96 U

PGSS-77
12/9/2008

171
5.65

67.7
1.88
66
3.1

98 U
98 U
98 U
98 U
120
98 UJ
1700
98 U
98 U
98 U

PGSS-77A
12/9/2008

210
3.65

64.3
2.38
68.2
3.16

98 U
410
130

98 U

98 U

98 UJ

1100

98 U

98 U

98 U

PGSS-78
12/10/2008

10.6
8.26

77.6
1.53
78.9
1.46

98 U
98 U
98 U
98 U
98 U
98 UJ
770
98 U
98 U
98 U

PGSS-80
12/10/2008

1.19 U
2.35

79.5
0.285
82.1
0.78

98 U
98 U
98 U
98 U
98 U
98 UJ
620
98 UJ
98 U
98 U

PGSS-82
12/10/2008

40.4
3.2

79.1
0.879
75.6

97 U
97 U
97 U
97 U
100
97 UJ
1300
97 U
97 U
97 U

Sheet 7 of 8

PGSS-83
12/10/2008

136
6.11

71.1
1.87
71.1
2.34

97 U
110 J
97 U
97 U
110
97 UJ
1600
97 U
97 U
97 U
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Table 4 - Analytical Results for Resin Acids and Conventional Parameters in Sediment Samples

Sample ID
Sampling Date

Conventionals in mg/kg
Sulfide
N-Ammonia
Conventionals in %
Preserved Total Solids
Total Organic Carbon
Total Solids
Total Volatile Solids
Resin Acids in ug/kg
9,10-Dichlorostearic Acid
Abietic Acid
Dehydroabietic Acid
Isopimaric Acid
Linolenic Acid
Neoabietic Acid
Oleic Acid
Palustric Acid
Pimaric Acid
Sandaracopimaric Acid

PGSS-92
12/10/2008

547
7.07

56
3.01
66.7
4.22

9 U
9 U
210
9 U
170
99 UJ
4600
9 U
9 U
9 U

U = Not detected at reporting limit indicated.

PGSS-GEO-3 STATION 42 S-1 STATION 42 S-2 STATION 42 S-3 STATION 42 S-4

12/10/2008

114 J
1047

71.9
1.78
70.9
1.74

97 U
97 U
97 U
97 U
97 U
97 R
900
97 R
97 U
97 U

J = Estimated value.

R = Rejected.

12/3/2008

82.9
2.48

53.3
2811
50

6.78

12/3/2008

35.4
19.2

45.7
1.74
45.8
5.37

Blank indicates sample not analyzed for specific analyte.

12/3/2008

74.7
73.9

46.8
1.87
46.1
5.39

12/3/2008

192 U
154

51.4
1.46
53.2
5.13
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Sheet 1 of 22
Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment
Quality Criteria '

Sample ID AETs PGSS-8 PGSS-14A PGSS-15 PGSS-16
Sampling Date LAET 2LAET 12/4/2008 12/4/2008 12/4/2008 12/4/2008
Metals in mg/kg
Arsenic 57 93 10U 7 U 10 U 20U
Cadmium 5.1 67 22 0.4 21 2.1
Chromium 260 270 42 15.7 48 52
Copper 390 390 322 8 38.56 40.2
Lead 450 530 10 3U 15 15
Silver 6.1 6.1 o8 u 04U 08U 1U
Zinc 410 960 78 25 89 90
Mercury 041 059 0.1 UJ 0.05 UJ 01J 01J
PCBs in ug/kg
Aroclor 1016 4U 39U 56U 6U
Aroclor 1221 4 U 39U 56U 6 U
Aroclor 1232 8uU 39U 56 U 6U
Aroclor 1242 4 U 39U 56 U 6 U
Aroclor 1248 4 U 39U 56 U 6 U
Aroclor 1254 4 U 39U - 56U 6U
Aroclor 1260 4U 39U 56U 6 U
Aroclor 1262 44 39U 56 U 6U
Aroclor 1268 4 U 39U 56 U 6U
Total PCBs 130 1000 8u 39U 56 U 6 U
PAHs in ug/kg
Naphthalene 2100 2400 15T 19U 20U 20U
Acenaphthylene 1300 1300 20U 19U 20 U 20U
Acenaphthene 500 730 20U 19 U 20U 20U
Fluorene 540 1000 20U 19 U 20U 20U
Phenanthrene 1500 5400 23 19U M"MT 12T
Anthracene 960 4400 12T 19U 20U 20 U
2-Methylnaphthalene 670 1400 20U 19U 20U 20U
1-Methylnaphthalene 20U 19U 20U 20 U
Total LPAHs 5200 13000 50 J 19U 1J 12 J
Fiuoranthene 1700 2500 45 1MT 31 31
Pyrene 2600 3300 40 12T 30 34
Benzo(a)anthracene 1300 1600 23 19U 17T 18T
Chrysene 1400 2800 41 : 19U 26 26
Benzo(b)fluoranthene 32 19U .27 28
Benzo(k)fluoranthene 177 19U 18T 16T
Total Benzofluoranthenes 3200 3600 49 J 19U 45 J 44 J
Benzo(a)pyrene 1600 3000 20 19 U 19T 177
Indeno(1,2,3-cd)pyrene 600 690 MT 19U M"MT 11T
Dibenz(a,h)anthracene 230 540 20U 19U 20U 20U
Benzo(g,h,i)perytene 670 720 14T 19U 137 15T
Total HPAHs 12000 17000 243 J 23 J 192 J 196 J
Chlorinated Benzenes in ug/kg
1,2-Dichlorobenzene 35 50 20 U 19U 20U 20U
1,3-Dichlorobenzene 170 170 20U 19U 20U 20U
1,4-Dichlorobenzene 110 120 20U 19U 20U 20U
1,2,4-Trichlorobenzene 31 51 20U 19U 20U 20 U

Hart Crowser
1733014\ChemRsilts.xIs-PGSS-AET



Sheet 2 of 22
Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment
Quality Criteria

Sample ID AETs PGSS-8 PGSS-14A PGSS-15 PGSS-16
Sampling Date LAET 2LAET 12/4/2008 12/4/2008 12/4/2008 12/4/2008
Hexachlorobenzene 22 70 20U 19U 20U 20U
Phthalate Esters in ug/kg .
Dimethylphthalate 71 160 20U 19U 20U 20U
Diethylphthalate 200 200 20U 19U 20U 20U
Di-n-Butylphthalate 1400 1400 20U 19U 20U 20U
Butylbenzylphthalate 63 900 20U 19U 20U 20U
bis(2-Ethylhexyi)phthalate 1300 1900 20U 19U 50 20U
Di-n-Octyl phthalate 6200 6200 20U 19U . 20U 20U
Miscellaneous Compounds in ug/kg .
Dibenzofuran 540 700 20U 19U 20U 20U
Hexachlorobutadiene 11 120 20 U 19 U 20 U 20 U
N-Nitrosodiphenylamine 28 40 20U 19U 20U 20U
Guaiacol 20U 19U 20U 20U
Retene 20U 19 U 20U 10
lonizable Organic Compounds in ug/kg
Phenol 420 1200 19 UJ 20 UJ 20 UJ
2-Methylphenol 63 63 20U 19U 20U 20U
4-Methylphenol 670 670 47 19U 20U 20U
2,4-Dimethylphenol 29 29 20U 19U 20U 20U
Pentachlorophenol 360 690 100 U 95 U 99 U 99 U
Benzyl Aicohol ' 57 73 20U : 19U 20U 20U

Benzoic Acid 650 650 200 U 190 U 200 U 200 U
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. Sheet 3 of 22
Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment
Quality Criteria

Sample ID AETs PGSS-18 PGSS-21A PGSS-21B PGSS-22
Sampling Date LAET 2LAET 12/4/2008 12/4/2008 12/4/2008 12/4/2008
Metals in mg/kg
Arsenic 57 93 10U 6U 10 U 10U
Cadmium 5.1 6.7 2.3 0.4 1.3 1.9
Chromium 260 270 49 15.1 25 42
Copper 390 390 378 L 79 18.9 31.9
Lead 450 530 14 2U 8 9
Silver 6.1 6.1 0.8U 04U 06U o8u
Zinc 410 960 83 33 59 72
Mercury 041 059 013J 0.05 UJ 0.09 J 0.1 UJ
PCBs in ug/kg
Aroclor 1016 4 U 39U 4 U 39U
Aroclor 1221 4U 39U 4 U 39U
Aroclor 1232 44 39U 4 U 39U
Aroclor 1242 4 U 39U 4 U 39U
_ Aroclor 1248 4 U 39U 4 U 38 u
Aroclor 1254 4U 39U 4 U 39U
Aroclor 1260 4 U 39U 4U 39U
Aroclor 1262 4 U 39U 4U 39U
Aroclor 1268 4 U 39U 4 U 39U
Total PCBs 130 1000 4 U 39U 4U 39U
PAHs in ug/kg
Naphthalene 2100 2400 20U 20U 20U 20U
Acenaphthylene 1300 1300 20U 20U 20U 20U
Acenaphthene 500 730 20U 20U 20U 20U
Fiuorene 540 1000 20U 20U 20U 20U
Phenanthrene 1500 5400 20U 20U 127 20 U
Anthracene 960 4400 20U 20U M"MT 20U
2-Methylnaphthaiene 670 1400 20U 20U 20U 20U
1-Methylnaphthalene 20U 20U 20U 20U
Total LPAHs 5200 13000 20U 20U 23J 20U
Fluoranthene 1700 2500 21 20U 26 16T
Pyrene 2600 3300 21 20U 30 18T
Benzo(a)anthracene 1300 1600 10T 20U 23 10T
Chrysene 1400 2800 13T 20U 60 16T
Benzo(b)fluoranthene 14T 20U 27 13T
Benzo(k)fluoranthene 127 20U 28 13T
Total Benzofluoranthenes 3200 3600 26 J 20U 55 26 J
Benzo(a)pyrene 1600 3000 99T 20U 19T 10T
Indeno(1,2,3-cd)pyrene 600 690 20U 20U 20U 20U
Dibenz(a,h)anthracene 230 540 20U 20U 20U 20U
Benzo(g,h,i)perylene 670 720 20U 20U M"MT 20U
Total HPAHs 12000 17000 100.9 J 20U 224 J 96 J
Chlorinated Benzenes in ug/kg
1,2-Dichlorobenzene 35 50 20U 20U 20U 20U
1,3-Dichlorobenzene 170 170 20U 20U 20U 20U
1,4-Dichiorobenzene 110 120 20U 20U 20U 20U
1,2,4-Trichlorobenzene 31 51 20 U 20 U 20U 20U
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Sheet 4 of 22

Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment

Quality Criteria

Sample ID AETs PGSS-18
Sampling Date LAET 2LAET 12/4/2008
Hexachlorobenzene 22 70 20 U
Phthalate Esters in ug/kg
Dimethylphthalate 71 160 20U
Diethylphthalate ' 200 200 20U
Di-n-Butylphthalate 1400 1400 20U
Butylbenzylphthalate 63 900 20U
bis(2-Ethylhexyl)phthalate 1300 1900 20U
Di-n-Octyl phthalate 6200 6200 20 U
Miscellaneous Compounds in ug/kg
Dibenzofuran 540 700 20U
Hexachlorobutadiene 11 120 20 U
N-Nitrosodiphenylamine 28 40 20U
Guaiacol 20U
Retene 20U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 20 UJ
2-Methylphenol 63 63 20U
4-Methylphenol 670 670 20U
2,4-Dimethylphenol 29 29 20U
Pentachlorophenol 360 690 99 U
Benzyl Alcohol 57 .73 20U
Benzoic Acid 650 650 200 U

PGSS-21A
12/4/2008

20U

20U
20U
20U
20U
20U
20U

20U
20U
20U
20U
20U

20 UJ
20U
20U
20U
98 U
20U
200 U

PGSS-21B

12/4/2008

20 UJ

20U
20U
20U
9 u
20U
200 U

PGSS-22
12/4/2008

20U

20U
20U
20U
20U
20U
20U

20 U
20 U
20U
20U
20U

20U

20U
20U
o8 U
20U
200 U
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Sheet 5 of 22
Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment
Quality Criteria

Sample ID : AETs PGSS-29 PGSS-29A PGSS-30 PGSS-31
Sampling Date LAET 2LAET 12/4/2008 12/4/2008 12/4/2008 12/5/2008
Metals in mg/kg ‘
Arsenic 57 93 7U 10U 10U 10U
Cadmium 5.1 6.7 06 1.8 1.7 - 1.5
Chromium 260 270 17.5 41 - 48 49
Copper 390 390 9.2 32 - -36.9 37.3
Lead 450 530 3 13 13 14
Silver 6.1 6.1 04U 08Uy 08U 0.7 U
Zinc 410 960 39 94 93 91
Mercury 0.41 0.59 0.06 UJ 01J 0.14J 012 J
PCBs in ug/kg
Aroclor 1016 39U 4 U 4 U 39U
Aroclor 1221 39U 4 U 4 U 39U
Aroclor 1232 39U 4 U 4 U 39U
Aroclor 1242 39U 4 U 4 U 39U
Aroclor 1248 39U 4 U 4V 39U
Aroclor 1254 39U 4 U 4 U 39U
Aroclor 1260 39U 4 U 4 U 39U
Aroclor 1262 39U 4 U 4 U 39U
Aroclor 1268 39U 4 U 4 U 39U
Total PCBs 130 1000 39U 4 U 4 U 39U
PAHs in ug/kg
Naphthalene 2100 2400 19U 20 U 20U 20U
Acenaphthylene 1300 1300 19U 20U 20 U 20U
Acenaphthene 500 730 19U 20U 20U 20U
Fluorene 540 1000 19U 20U 20U 20U
Phenanthrene 1500 5400 19U 177 27 13T
Anthracene 960 4400 19U 20 U 10T 20U
2-Methylnaphthalene 670 1400 19U 20U 20U v 20U
1-Methylnaphthalene 19U 20U 20U 20U
Total LPAHs 5200 13000 19 U 17 J 37 J 13 J
Fluoranthene 1700 2500 13T 26 40 24
Pyrene 2600 3300 137 26 37 23
Benzo(a)anthracene 1300 1600 19U 17T 21 14T
Chrysene 1400 2800 177 30 33 22
Benzo(b)fluoranthene 19U 24 25 17T
Benzo(k)fluoranthene . 19 U 20T 22 15T
Total Benzofluoranthenes 3200 3800 19U 44 J 47 32J
Benzo(a)pyrene 1600 3000 19U 18T 21 14T
Indeno(1,2,3-cd)pyrene 600 690 19U 20U 127 20U
Dibenz(a,h)anthracene 230 540 19U 20U 20U 20U
Benzo(g,h,i)perylene 670 720 9 U 127 13T 20 U
Total HPAHs 12000 17000 43 J 173 J 224.J 129 J
Chlorinated Benzenes in ug/kg
1,2-Dichlorobenzene 35 50 19U 20U 20U 20U
1,3-Dichlorobenzene 170 170 19U 20U 20U 20 U
1,4-Dichlorobenzene 110 120 19U 20U 20U 20 U
1,2,4-Trichlorobenzene 31 51 19U 20U 20U 20U
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment

Quality Criteria

Sample ID AETs PGSS-29
Sampling Date LAET 2LAET 12/4/2008
Hexachlorobenzene 22 70 19U
Phthalate Esters in ug/kg 4
Dimethyiphthalate 71 160 19U
Diethylphthalate 200 200 19U
Di-n-Butylphthalate 1400 1400 19U
Butylbenzylphthalate 63 900 19U
bis(2-Ethythexyl)phthalate 1300 1900 19U
Di-n-Octyl phthalate 6200 6200 19U
Miscellaneous Compounds in ug/kg
Dibenzofuran 540 700 19U
Hexachiorobutadiene 11 120 19 U
N-Nitrosodiphenylamine 28 40 19U
Guaiacol 19U
Retene 19 U
lonizable Organic Compounds in ug/kg
Phenol : ' 420 1200 19 UJ
2-Methylphenol 63 63 19 U
4-Methylphenol 670 670 19U
2,4-Dimethylphenol 29 29 19 U
Pentachlorophenol 360 690 97 U
Benzyl Alcohol 57 73 19U
Benzoic Acid 650 650 190U

PGSS-29A
12/4/2008

20U

20U
20U
20U
20U
20U
20U

20U
2 U
20 U
20U
20U

20 UJ
20U
20U
20U
99 v
20U
200 U

PGSS-30
12/4/2008

20U

20U
20U
20U
20U
20U
20U

20U
20 U
20U
20U
20U

20 UJ
20U
20U
20U
99 u
20U
200 U

PGSS-31
12/5/2008

20U

20U
20U
20U
20U
20U
20U

20U
20U
20U
20U
20U

20 UJ
20U
20U
20U
98 U
20U
200 U
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment
Quality Criteria

Sample ID AETs PGSS-33 PGSS-35 PGSS-38 PGSS-38A
Sampling Date LAET 2LAET 12/5/2008 12/5/2008 12/5/2008 12/5/2008
Metals in mg/kg
Arsenic 57 93 10U 10U 6U 9U
Cadmium 5.1 6.7 1.5 - 2.3 0.5 1
Chromium 260 270 49 45 - 16.5 32.7
Copper 390 390 382 36 8.8 21.7
Lead 450 530 12 11 3 8
Silver 6.1 6.1 07U 08U 04U 05U
Zinc 410 960 83 77 35 . 56
Mercury 041 059 012 0.1J 0.05 UJ 0.08 J
PCBs in ug/kg
Aroclor 1016 4U 4 U 39U 39U
Aroclor 1221 4 U 4 U 39U 39U
Aroclor 1232 4 U 4 U 39U 39U
Aroclor 1242 4 U 4 U 39U 39U
Aroclor 1248 ’ 4 U 4U 39U 38U
Aroclor 1254 4U 4 U 39U 16
Aroclor 1260 4 U 4 U 39U 39U
Aroclor 1262 4 U 4 U 39U 39U
Aroclor 1268 4 U 4U 39U 39U
Total PCBs 130 1000 4U 4U 39U 16
PAHs in ug/kg
Naphthalene 2100 2400 20U 20U 1T 20U
Acenaphthylene 1300 1300 20U 20U 20U 20U
Acenaphthene 500 730 20U 20U 20U 20U
Fluorene 540 1000 20U 20U 20U 20U
Phenanthrene 1500 5400 33 20U 20U 20U
Anthracene 960 4400 29 20U 20U 20U
2-Methylnaphthalene 670 1400 20U 20U 20U 20U
1-Methylnaphthalene 20 U 20U 20U 20U
Total LPAHs 5200 13000 62 20U 11J 20U
Fiuoranthene 1700 2500 32 29 16T 13T
Pyrene 2600 3300 26 23 16T 127
Benzo({a)anthracene 1300 1600 21 14T 20U 20U
Chrysene 1400 2800 38 2T 20U 14T
Benzo(b)fluoranthene 26 18T 20U 20U
Benzo(k)fluoranthene 23 16 T 20U 20U
Total Benzofluoranthenes 3200 3600 49 34 J 20U 20U
Benzo(a)pyrene 1600 3000 21 15T 20U 20U
Indeno(1,2,3-cd)pyrene 600 690 10T 20U 20U 20U
Dibenz(a,h)anthracene 230 540 20U 20U 20U 20U
Benzo(g,h,i)perylene 670 720 12T 20 U 20U 20 U
Total HPAHs 12000 17000 209 J 135 J 324 394
Chlorinated Benzenes in ug/kg :
1,2-Dichlorobenzene 35 50 20U 20U 20U 20U
1,3-Dichlorobenzene 170 170 20U 20U 20U 20U
1,4-Dichlorobenzene 110 120 20U 20U 20U 20U
1,2,4-Trichlorobenzene 31 51 20U 20 U 20U 20U
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment
Quality Criteria ‘

Sample ID AETs PGSS-33 PGSS-35 PGSS-38 PGSS-38A
Sampling Date LAET 2LAET 12/5/2008 12/5/2008 12/5/2008 12/5/2008
Hexachlorobenzene 22 70 20U 20U 20U 20U
Phthalate Esters in ug/kg
Dimethylphthalate 71 160 20U 20 U 20U 20U
Diethylphthalate 200 200 200 20U 20U , 20U
Di-n-Butylphthalate 1400 1400 20U 20U 20U 20U
Butylbenzylphthalate 63 900 20U 20U 20U 20U
bis(2-Ethylhexyl)phthalate 1300 1900 18 J 20U 20U 20U
Di-n-Octyl phthalate 6200 6200 20U 20U 20U 20U
Miscellaneous Compounds in ug/kg
Dibenzofuran 540 700 20U 20U 20U 20U
Hexachlorobutadiene 11 120 20 U 20 U 20 U 20 U
N-Nitrosodiphenylamine 28 40 20U 20U 20U 20U
Guaiacol ' 20U 20U 20 U 20U
Retene 20U 20U 20U 20U
lonizable Organic Compounds in ug/kg '
Phenol 420 1200 20 UJ 20 UJ 20 UJ 20 UJ
2-Methylphenol 63 63 20U 20 U 20U 20U
4-Methylphenol © 670 670 20U 20U 20U 20U
2,4-Dimethylphenol 29 29 20U 20 U 20U 20U
Pentachlorophenol 360 690 9 U QU 98 U 98 U
Benzy! Alcohol 57 73 20 UJ 20 UJ 20U 20U
Benzoic Acid 650 650 180T 200 U 200 U 200 U
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment
Quality Criteria

Sample ID AETs PGSS-39 PGSS-40 PGSS-42 PGSS-44
Sampling Date LAET 2LAET 12/5/2008 12/5/2008 12/5/2008 12/5/2008
Metals in mg/kg
Arsenic 57 93 10U 10U 10U 10U
Cadmium 5.1 6.7 1.5 1.4 1.4 2
Chromium 260 270 48 45 46 48
Copper 390 390 354 34.4 34.6 34.8
Lead 450 530 13 13 13 13
Silver 6.1 6.1 08U 07U 07U 07U
Zinc 410 960 90 84 83 94
Mercury 041 059 014 0.11J 0.11J 0.11J
 PCBs in ug/kg
Aroclor 1016 4 U 4 U 39U 6.1 U
Aroclor 1221 4 U 4 U 39U 6.1 U
Aroclor 1232 4 U 4U 39U 6.1U
Aroclor 1242 4 U 4 U 39U 6.1U
Aroclor 1248 4 U 4 U 39U 6.1 U
Aroclor 1254 4 U 4 U 39U 43T
Aroclor 1260 4 U 4 U 39U 6.1U
Aroclor 1262 4U 4 U 39U 6.1U
Aroclor 1268 4'U 4 U 39U 6.1U
Total PCBs 130 1000 4 U 4 U 39U 43J
PAHs in ug/kg
Naphthalene 2100 2400 20U 20U 20 U 20U
Acenaphthylene 1300 1300 20U 20U 20U 20U
Acenaphthene 500 730 20U 20 U 20 U 20U
Fluorene 540 1000 20 U 20U 20 U 20 U
Phenanthrene 1500 5400 14T 20U 20 U 20U
Anthracene 960 4400 91 20 U 20U 20U
2-Methylnaphthalene 670 1400 20U 20U 20U 20U
1-Methylnaphthalene 20U 20U 20U 20U
Total LPAHs -~ 5200 13000 105 J 20U 20U 20U
Fluoranthene - 1700 2500 23 13T 16T 13T
Pyrene 2600 3300 20T 11T 137 127
Benzo(a)anthracene 1300 1600 17T 13T 20U 20 U
Chrysene 1400 2800 140 19T 10T 20U
Benzo(b)fluoranthene 20 13T 20U 20 U
Benzo(k)fluoranthene 14T 12T 20U 20U
Total Benzofluoranthenes 3200 3600 34 J 25 J 20U 20U
Benzo(a)pyrene 1600 3000 137 20U 20U 20 U
Indeno(1,2,3-cd)pyrene . 600 690 20U 20U 20U 20U
Dibenz(a,h)anthracene 230 540 20U 20U 20U 20U
Benzo(g,h,i)perylene 670 720 20U 20U 20U 20U
Total HPAHs 12000 17000 247 J 81J 39J 25J
Chlorinated Benzenes in ug/kg
1,2-Dichlorobenzene 35 50 20 U 20 U 20U 20U
1,3-Dichlorobenzene 170 170 20 U 20 U 20U 20U
1,4-Dichlorobenzene 110 120 20U 20U 20U 20U
1,2,4-Trichlorobenzene 31 51 20U 20 U 20U 20U
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment

Quality Criteria

Sample ID AETs PGSS-39
Sampling Date LAET 2LAET 12/5/2008
Hexachlorobenzene 22 70 20 U
Phthalate Esters in ug/kg
Dimethylphthalate 71 160 20U
Diethyiphthalate 200 200 20U
Di-n-Butylphthalate 1400 1400 20U
Butylbenzylphthalate 63 900 20U
bis(2-Ethylthexyl)phthalate 1300 1900 20U
Di-n-Octy! phthalate 6200 6200 20U
Miscellaneous Compounds in ug/kg
Dibenzofuran 540 700 20U
Hexachlorobutadiene 11 120 20 U
N-Nitrosodiphenylamine 28 40 20U
Guaiacol 20U
Retene 20 U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 20 UJ
2-Methylphenol 63 63 20U
4-Methylphenol 670 670 20 U
2,4-Dimethylphenol 29 29 20U
Pentachlorophenol 360 690 99 U
Benzyl Alcohol 57 73 20U
Benzoic Acid 650 650 200U

PGSS-40
12/5/2008

20U

PGSS-42
12/5/2008

20U

20U
20U
20U
20U
M"MT
20U

20U
20U
20U
20U
20U

20 UJ
20U
20U
20U
98 U
20U
200U

PGSS-44
12/5/2008

20U

20U
20U
20U
20U
20U
20U

20U
20 U
20U
20U
20U

20U
20U
20U
20U
Q9 u
20 UJ
200 UJ
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment
Quality Criteria

Sample ID AETs PGSS-47 PGSS-47A PGSS-51 PGSS-53
Sampling Date LAET 2LAET 12/8/2008 12/8/2008 12/8/2008 12/8/2008
Metals in mg/kg
Arsenic 57 93 7U 8u 10U 10U
Cadmium . 5.1 6.7 0.8 03U 1.2 1.5
Chromium 260 270 196 7.3 34 40
Copper 390 390 115 5 255 291
Lead 450 530 5 3U 8 , 10
Silver 6.1 6.1 04U 05U 06U - 06U
Zinc 410 960 39 16 61 79
Mercury 041 059 0.06 UJ 0.06 J 0.1 UJ 0.09J
PCBs in ug/kg ‘
Aroclor 1016 39U 39U 4U 39U
Aroclor 1221 39U 39U 4U 39U
Aroclor 1232 39U 39U 4V 39U
Aroclor 1242 39U 39U 4U 39U
Aroclor 1248 39U 39U 4 U 39U
Aroclor 1254 39U 39U 4 U 39U
Aroclor 1260 39U 39U 4U 39U
Aroclor 1262 39U 39U 4U 39U
Aroclor 1268 39U 39U 4 U 39U
Total PCBs 130 1000 39U 39U 4 U 39U
PAHSs in ug/kg
Naphthalene 2100 2400 20U 20U 14T 20 U
Acenaphthylene 1300 1300 20U 20U 20U 20U
Acenaphthene 500 730 20U 20U 20U 20U
Fluorene 540 1000 20U 20U 20U 20U
Phenanthrene 1500 5400 20U "MT 32 14T
Anthracene 960 4400 20U 20U 12T 20U
2-Methylnaphthalene 670 1400 20U 20 U 20U 20U
1-Methylnaphthalene 20U 20U 20U 20U
Total LPAHs 5200 13000 20 U 14 58 J 14 J
Fiuoranthene 1700 2500 127 18T 47 21
Pyrene 2600 3300 M7 15T 48 18T
Benzo(a)anthracene 1300 1600 20 U 20U 25 14T
Chrysene 1400 2800 12T 18T 40 21
Benzo(b)fluoranthene 20U 20U 26 14T
Benzo(k)fluoranthene 20U 10T 24 16T
Total Benzofluoranthenes 3200 3600 20U 10 J 50 30J
Benzo(a)pyrene 1600 3000 20U 20U 17T 127
Indeno(1,2,3-cd)pyrene 600 690 20U 20U 99T 20U
Dibenz(a,h)anthracene 230 540 20U 20 U 20U 20U
Benzo(g,h,i)perylene 670 720 20U 20U 127 20 U
Total HPAHs 12000 17000 354 714 248.9 J 116 J
Chlorinated Benzenes in ug/kg
1,2-Dichlorobenzene 35 50 20U 20U 20U 20U
1,3-Dichlorobenzene 170 170 20U 20U 20U 20U
1,4-Dichiorobenzene 110 120 20U 20U 20U 20U
1,2,4-Trichlorobenzene 31 51 20U - 20U 20U 20U
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Table 5 - Analytical Results for Sediment Samples - Cdmpared to AET Dry-Weight Sediment

Quality Criteria

Sample ID
Sampling Date

Hexachlorobenzene
Phthalate Esters in ug/kg
Dimethylphthalate
Diethylphthalate
Di-n-Butylphthalate
Butylbenzylphthalate
bis(2-Ethylhexyl)phthalate
Di-n-Octyi phthalate

AETs
LAET 2LAET 12/8/2008

22

71
200
1400
63
1300
6200

Miscellaneous Compounds in ug/kg

Dibenzofuran
Hexachlorobutadiene
N-Nitrosodiphenylamine
Guaiacol

Retene

lonizable Organic Compounds in ug/kg

Phenol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Pentachlorophenol
Benzyl Alcohol
Benzoic Acid

540
11
28

420
63
670
29
360
57
650

70

160
200
1400

900
1900
6200

700
120
40

- 1200

63
670
29
690
73
650

PGSS-47

20U

20U
20U
20U
20U
20U
20U

20U
20 U
20U
20U
20U

20U
20U
20U
20U
Q9 u

20 UJ
200 UJ

PGSS-47A

12/8/2008

20U

20U
20U
20U
20U
20U
20U

20U
20U
20U
20U
20U

20U
20U
20U
20U
100U

20 UJ
200 UJ

PGSS-51
12/8/2008

20U

20U
20U
20U
20U
20U
20U

20U
20 U
20U
20U
20U

280
20U
18T
20U
99 u
20U

200 U

PGSS-53
12/8/2008

20U

20U
20U
20U
20U
20U
20U

20U
20 U
20U
20U
20U

20U
20U
20U
20U
98 U
20 UWJ
200 UJ
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment
Quality Criteria

Sample ID AETs PGSS-54 PGSS-55 PGSS-56 PGSS-58
Sampling Date LAET 2LAET 12/8/2008 12/8/2008 12/8/2008 12/9/2008
Metals in mg/kg
Arsenic 57 93 9U 7U 7U 10U
Cadmium 5.1 6.7 1.3 0.5 0.4 1.4
Chromium 260 270 347 20.2 16.6 41
Copper 390 390 256 10.4 9.4 32.9
Lead 450 530 9 3 3 12
Silver 6.1 6.1 06U 04U 04U 08Uy
Zinc 410 960 68 31 39 91
Mercury ’ 041 059 0.09J 0.05 UJ 0.05 UJ 0.1J
PCBs in ug/kg
Aroclor 1016 39U 39U 39U 44
Aroclor 1221 39U 39U 39U 12U
Aroclor 1232 39U 39U 39U 8 u
Aroclor 1242 39U 39U 39U 4 U
Aroclor 1248 39U 39U 39U 4U
Aroclor 1254 . , 39U 39U 39U 4 U
Aroclor 1260 39U 39U 39U 4 U
Aroclor 1262 39U 39U 39U 4 U
Aroclor 1268 39U 39U 39U 4 U
Total PCBs 130 1000 39U 39U 39U 12U
PAHs in ug/kg
Naphthaiene 2100 2400 20U 19U 20U 40U
Acenaphthylene 1300 1300 20U 19U 20U 40 U
Acenaphthene 500 730 20U 19U 20U 40U
Fluorene 540 1000 20 U 19U 20U 40U
Phenanthrene 1500 5400 MT 19U 20U - 40U
Anthracene 960 4400 20U 19U 20U 40 U
2-Methylnaphthalene 670 1400 20 U 19U 20U . 40U
1-Methyinaphthalene 20U 19U 20U 40 U
Total LPAHs 5200 13000 11J 19U 20U 40U
Fluoranthene 1700 2500 18T 97T 19T 25T
Pyrene 2600 3300 15T 19U 13T 40U
Benzo(a)anthracene 1300 1600 20 U 19U 20U 40 U
Chrysene 1400 2800 15T 19U 13T 27T
Benzo(b)fiuoranthene 10T 19U 10T 40 U
Benzo(k)fluoranthene 10T 19U 12T 40 U
Total Benzofluoranthenes 3200 3600 20J 19U 22 J 40 U
Benzo(a)pyrene 1600 3000 20U 19U 20U 40 U
Indeno(1,2,3-cd)pyrene 600 690 20U 19U 20U 40 U
Dibenz(a,h)anthracene 230 540 = 20U 19U 20U 40 U
Benzo(g,h,i)perylene 670 720 20U 19U 20U 40 U
Total HPAHs 12000 17000 68J - 9.7 J 67 J 52 J
Chlorinated Benzenes in ug/kg
1,2-Dichlorobenzene 35 50 20U 19 U 20U 40 U
1,3-Dichlorobenzene 170 170 20U 19U 20U 40 U
1,4-Dichlorobenzene 110 120 20U 19U 20 U 40 U
1,2,4-Trichlorobenzene 31 51 20U 19U 20U 40 U
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment

Quality Criteria

Sample ID AETs PGSS-54 PGSS-55
Sampling Date LAET 2LAET 12/8/2008 12/8/2008
Hexachlorobenzene 22 70 20U 19U
Phthalate Esters in ug/kg _
Dimethylphthalate 71 160 20U 19U
Diethylphthalate 200 200 20U 19U
Di-n-Butylphthalate 1400 1400 20U 19 U
Butyibenzylphthalate 63 900 20U 19U
bis(2-Ethylhexyl)phthalate 1300 1900 20 U 19U
~ Di-n-Octyl phthalate 6200 6200 20 U 19U
Miscellaneous Compounds in ug/kg
Dibenzofuran 540 700 20U 19 U
Hexachlorobutadiene 1 120 20 U 19 U
N-Nitrosodiphenylamine 28 40 20U 19U
Guaiacol 20U 19U
Retene 20U 19U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 "20 U 88 J
2-Methylphenol 63 63 20 U 19 U
4-Methylphenol 670 670 20U 19 U
2,4-Dimethylphenol 29 29 20U 19 U
Pentachlorophenol 360 690 98 U 95 U
Benzyl Alcohol 57 73 20 UJ 19U
650 200 UJ 190 U

Benzoic Acid 650

PGSS-56
12/8/2008

20U

20U
20U
20U
20U
12T
20U

20 U
20 U
20 U
20U
20U

140 J
20U
20U
20U
98 U
20U

200 U

PGSS-58
12/8/2008

40 U

40U
40U
40U
40 U
40U
40U
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment
Quality Criteria

Sample ID AETs PGSS-62A PGSS-62B PGSS-63 PGSS-64
Sampling Date LAET 2LAET 12/9/2008 12/9/2008 12/9/2008 12/9/2008
Metals in mg/kg
Arsenic 57 93 6U 7U 7U 7U
Cadmium 5.1 6.7 03U 0.7 .04 06
Chromium 260 270 221 19.9 27.2 22,5
Copper 390 390 133 11.7 14.6 126
Lead 450 530 3 4 5 4
Silver 6.1 6.1 04U 04U 04U 04U
Zinc 410 960 49 45 50 : 37
Mercury 041 059 0.05UJ 0.05J 0.06 UJ 0.05 UJ
PCBs in ug/kg
Aroclor 1016 39U 39U 39U 39u
Aroclor 1221 39U 39U 39U 39U
Aroclor 1232 39U 39U 39U 39U
Aroclor 1242 39U 39U 39U 39U
Aroclor 1248 39U 39U 38U 39U
Aroclor 1254 39U 39U 39U 39U
Aroclor 1260 39U 39U 39U 39U
Aroclor 1262 39U 39U 39U 39U
Aroclor 1268 39U 39U 39U 39U
Total PCBs 130 1000 39U 39U 39U 39U
PAHSs in ug/kg
Naphthaiene 2100 2400 39U 20U 20U 18T
Acenaphthylene 1300 1300 39U 20U 20U 20U
Acenaphthene 500 730 38U 20U 20U 20 U
Fluorene © 540 1000 39U 20U 20U 20U
Phenanthrene 1500 5400 39U 20U 15T 13T
Anthracene 960 4400 39U 20U 20U 20U
2-Methylnaphthalene 670 1400 39U 20U 20U 20U
1-Methylnaphthalene 39U 20U 20U 20U
Total LPAHs 5200 13000 38U 20 U 154 314
Fluoranthene 1700 2500 3B U 23 36 19T
Pyrene 2600 3300 39U 13T 22 18T
Benzo(a)anthracene 1300 1600 39U 20U 18T 99T
Chrysene 1400 2800 39U "mT 33 16T
Benzo(b)fluoranthene 39U M"MT 21 12T
Benzo(k)fluoranthene 39U 20U 177 11T
Total Benzofluoranthenes 3200 3600 39U 11 J 38J 23 J
Benzo(a)pyrene 1600 3000 39U 20U 15T 10T
Indeno(1,2,3-cd)pyrene 600 690 39U 20U 20U 20U
Dibenz(a,h)anthracene 230 540 39U 20U 20U 20U
Benzo(g,h,i)perylene 670 720 39U 20U 20U 20U
Total HPAHs 12000 17000 39U 58 J 162 J 959 J
Chlorinated Benzenes in ug/kg '
1,2-Dichlorobenzene 35 50 39 U 20U 20U 20U
1,3-Dichlorobenzene 170 170 39U 20U 20U 20U
1,4-Dichlorobenzene 110 120 39U 20U 20U 20U
1,2,4-Trichlorobenzene 31 51 39 U 20U 20U 20U
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment

Quality Criteria

Sample ID AETs PGSS-62A
Sampling Date LAET 2LAET 12/9/2008
Hexachlorobenzene 22 70 39 U
Phthalate Esters in ug/kg
Dimethylphthalate 71 160 39U
Diethylphthalate 200 200 39U
Di-n-Butylphthalate 1400 1400 39U
Butylbenzylphthalate 63 900 39U
bis(2-Ethylhexyl)phthalate 1300 1900 39U
Di-n-Octyl phthalate 6200 6200 39U
Miscellaneous Compounds in ug/kg
Dibenzofuran 540 700 39U
Hexachlorobutadiene 11 120 39 U
N-Nitrosodiphenylamine 28 40 39 U
Guaiacol 39U
Retene 53
lonizable Organic Compounds in ug/kg
Phenol 420 1200 240 J
2-Methylphenol 63 63 32U
4-Methylphenol © 870 670 66
2,4-Dimethylphenol 29 29 39 U
Pentachlorophenol 360 690 200 U
Benzyl Alcohol 57 73 39 UJ
Benzoic Acid 650 650 390 U

PGSS-62B
12/9/2008

20U

20U
20U
20U
20U
20U
20U

20U
20 U
20U
20U
20U

82 J
20U
20U
20U
98 U
20U
200 U

PGSS-63 PGSS-64
12/9/2008 12/9/2008
20U 20U
20U 20U
20U 20U
20U 200
20U 20U
20U 20U
20U 20U
20U 20U
20 U 20 U
20U 20U
20U 20U
20U 20U
170 J 42
20U 20U
20U 20U
20U 20U
98 U 97 U
20U 20U
200 U 200 U
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment
Quality Criteria

Sample ID AETs PGSS-69 PGSS-70 PGSS-73 PGSS-75

Sampling Date LAET 2LAET 12/9/2008 12/9/2008 12/9/2008 12/9/2008
Metals in mg/kg
Arsenic 57 93 6U 7U 6 U 6U
Cadmium 5.1 6.7 0.6 0.4 0.3 02U
Chromium 260 270 162 20.3 16.2 11.2
Copper 390 390 8.3 11 6.8 34
Lead 450 530 3U 6 2U 2U
Silver 6.1 6.1 04U 04U 04U 04U
Zinc 410 960 38 47 28 17
Mercury 0.41 0.59 0.05UJ 0.06 UJ 0.05 UWJ 0.05 UJ
PCBs in ug/kg
Aroclor 1016 38U 39U 39U 39U
Aroclor 1221 3.8U 39U 39U 39U
Aroclor 1232 3.8U 39U 39U 39U
Aroclor 1242 38U 39U 39U 39U
Aroclor 1248 3.8U 39U 39U 39U
Aroclor 1254 38U 39U 39U 39U
Aroclor 1260 38U 39U 39U 39U
Aroclor 1262 38U 39U 39U 39U
Aroclor 1268 38U 39U - 39U 39U
Total PCBs 130 1000 3.8U 39U 39U 39U
PAHSs in ug/kg
Naphthalene 2100 2400 19 U 20U 20U 20U
Acenaphthylene 1300 1300 19U 20U 20U 20U
Acenaphthene 500 730 19U 20U 20 U 20U
Fluorene 540 1000 19U 20U 20U 20U
Phenanthrene 1500 5400 19U 54 20U 20U
Anthracene 960 4400 19U 21 20 U 20 U
2-Methylnaphthalene 670 1400 19U 20U 20U 20U
1-Methylnaphthalene 19U 20U 20U 20U
Total LPAHs 5200 13000 19 U 75 20U 20U
Fluoranthene 1700 2500 19U 130 20U 20U
Pyrene 2600 3300 19 U 74 20U 20U
Benzo(a)anthracene 1300 1600 19U 52 20U 20U
Chrysene 1400 2800 19U 64 20U 20U
Benzo(b)fluoranthene 19U 48 20 U 20U
Benzo(k)fluoranthene i9u - 57 20 U 20U
Total Benzofluoranthenes 3200 3600 19U 105 20 U 20 U
Benzo(a)pyrene 1600 3000 19U 42 20 U 20U
Indeno(1,2,3-cd)pyrene 600 690 19U 1MT 20 U 20U
Dibenz(a,h)anthracene 230 540 19U 20U 20 U 20 U
Benzo(g,h,i)perylene 670 720 19U 10T 20U 20U
Total HPAHs 12000 17000 19U 488 J 20U 20U
Chlorinated Benzenes in ug/kg
1,2-Dichlorobenzene 35 50 19U 20 U 20U . 20U
1,3-Dichlorobenzene 170 170 19U 20U 20U 20U
1,4-Dichlorobenzene 110 120 19U 20 U 20U 20U
1,2,4-Trichlorobenzene 31 51 19 U 20 U 20U 20U
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment

Quality Criteria

Sample ID AETs PGSS-69
Sampling Date LAET 2LAET 12/9/2008
Hexachlorobenzene 22 70 19U

Phthalate Esters in ug/kg

- Dimethylphthalate 71 160 19U

Diethylphthalate 200 200 19U
Di-n-Butylphthalate 1400 1400 19U
Butylbenzylphthalate 63 900 19U
bis(2-Ethylhexyl)phthalate 1300 1900 19U
Di-n-Octyl phthalate 6200 6200 19U

Miscellaneous Compounds in ug/kg
Dibenzofuran 540 700 19U
Hexachlorobutadiene 11 120 19 U
N-Nitrosodiphenylamine 28 40 19U
Guaiacol 19U
Retene 19 U

lonizable Organic Compounds in ug/kg
Phenol 420 1200 110 J
2-Methylphenol 63 63 19U
4-Methylphenol 670 670 19U
2,4-Dimethylphenol 29 29 19U
Pentachlorophenol 360 690 97 U
Benzyl Alcohol 57 73 18U
Benzoic Acid 650 650 190 U

PGSS-70
12/9/2008

20U

20U
20U
20U
20U
20U
20U

20U
200U
20U
20U
20U

714
20U
20U
20U
o8 U
20U
200 U

PGSS-73
12/9/2008

20U

20U
20U
20U
20U
20U
20U

20U

20 U
200U
20U

110

20U

20U
20U
20U
99 U
20U

200 U

PGSS-75
12/9/2008

20U

20U
20U
20U
20U
20U
20U
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment
Quality Criteria

Sample ID AETs PGSS-77 PGSS-77A PGSS-80 PGSS-83
Sampling Date LAET 2LAET 12/9/2008 12/9/2008 12/10/2008 12/10/2008
Metals in mg/kg
Arsenic 57 93 7U 86U " BU 6U
Cadmium 5.1 6.7 0.5 05 . 02U 0.3
Chromium 260 270 221 22.7 20.1 214
Copper 390 390 129 12.8 7 11.5
Lead 450 530 5 4 2 U 3
Silver 6.1 6.1 04U 04U 03U 04U
Zinc 410 960 42 39 26 46
Mercury 0.41 059 005J 0.05 UJ 0.06 UJ 0.06 UJ
PCBs in ug/kg
Aroclor 1016 39U 4 U 39U 39U
Aroclor 1221 39U 4 U 39U 39U
Aroclor 1232 39U 4U 39U 39U
Aroclor 1242 39U 4 U 39U 39U
Aroclor 1248 39U 4 U 39U 38U
Aroclor 1254 39U 4 U 39U 39U
Aroclor 1260 . 39U 4 U 39U 39U
Aroclor 1262 39U 4 U 39U 39U
Aroclor 1268 39U 4 U 39U 39U
Total PCBs 130 1000 39U 4 U 39U 39U
PAHSs in ug/kg
Naphthalene 2100 2400 20U 37 20U 19U
Acenaphthylene 1300 1300 20 U 20U 20U 19 U
Acenaphthene 500 730 20U 20U 20U 19 U
Fluorene 540 1000 20U 20U 20U 19 U
Phenanthrene 1500 5400 15T 49 20 U 19
Anthracene 960 4400 20U 18T 20U 19U
2-Methylnaphthalene 670 1400 20U 20U 20U 19U
1-Methylnaphthalene - 20U 20U 20U 19U
Total LPAHs 5200 13000 154 104 J 20U 19
Fluoranthene 1700 2500 40 53 20 U 58
Pyrene 2600 3300 26 54 20U 32
Benzo(a)anthracene 1300 1600 16T 29 20U 177
Chrysene 1400 2800 31 40 20U 42
Benzo(b)fluoranthene 34 38 20U 23
Benzo(k)fluoranthene 26 22 20U 20
Total Benzofluoranthenes 3200 3600 60 60 20U 43
Benzo(a)pyrene 1600 3000 22 22 20U 137
Indeno(1,2,3-cd)pyrene 600 690 20U 13T 20 U 19U
Dibenz(a,h)anthracene 230 540 20U 20U 20U 19U
Benzo(g,h,i)perylene 670 720 20U 18T 20U 19U
Total HPAHs 12000 17000 195 J 289 J 20U 205 J
Chlorinated Benzenes in ug/kg '
1,2-Dichlorobenzene 35 50 20U 20U 20U 19U
1,3-Dichlorobenzene 170 170 20U 20U 20U 19 U
1,4-Dichlorobenzene 110 120 20U 20U 20U 19U
1,2,4-Trichlorobenzene -3 51 20U 20 U 20U ' 19U
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment

Quality Criteria

Sample ID
Sampling Date

Hexachlorobenzene
Phthalate Esters in ug/kg
Dimethylphthalate
Diethylphthalate
Di-n-Butylphthalate
Butylbenzyiphthalate
bis(2-Ethylhexyl)phthalate
Di-n-Octyl phthalate

AETs
LAET 2LAET 12/9/2008

22

71
200
1400
63
1300
6200

Miscellaneous Compounds in ug/kg

Dibenzofuran

Hexachlorobutadiene
N-Nitrosodiphenylamine

Guaiacol
Retene

lonizable Organic Compounds in ug/kg

Phenol
2-Methylphenol
4-Methylphenol

2,4-Dimethylphenol
Pentachlorophenol

Benzyl Aicohol
Benzoic Acid

540
11
28

420
63
670
29
360
57
650

70

160
200
1400

900
1900
6200

700
120
40

1200
63
670
29
690
73
650

PGSS-77

20U

20U
20U
20U
20U
20U
20U

20U
20 U
20U
20U
20U

220 J
20U
70
20U
98 U
20U

200 U

PGSS-77A
12/9/2008

20U

20U
20U
20U
20U
20U
20U

20U
20 U
20U
20U
14

110

20U
20U
20U
9 U
20U
200 U

PGSS-80
12/10/2008

20U

20U
20U
20U
20U
20U
20U

20U
20 U
20U
20U
20U

31
20U
20U
20U
99 U
20U
200 U

PGSS-83
12/10/2008

19U

19U
19U
19U
19U
19U
19U

19U
19 U
19U
19 U
19 U

36 J
19 U
19U
19U
97 U
19U
190 U
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment
Quality Criteria

Sample ID AETs PGSS-92 PGSS-GEO-3
Sampling Date LAET 2LAET 12/10/2008 12/10/2008
Metals in mg/kg :
Arsenic 57 93 8 u 7U
Cadmium 5.1 6.7 0.7 03U
Chromium 260 270 259 16.8
Copper 390 390 221 59
Lead 450 530 6 3U
Silver, 6.1 6.1 05U 04U
Zinc 410 960 49 28 )
Mercury 0.41 059 0.07 UJ 0.06 UJ
PCBs in ug/kg :
Aroclor 1016 39U 4 U
Aroclor 1221 39U 4 U
Aroclor 1232 39U 4 U
Aroclor 1242 39U 4 U
Aroclor 1248 39U 4 U
Aroclor 1254 - 39U 4 U
Aroclor 1260 39U 4 U
Aroclor 1262 39U
Aroclor 1268 39U
Total PCBs 130 1000 39U 4 U
PAHs in ug/kg
Naphthalene 2100 2400 20U 20U
Acenaphthylene : 1300 1300 20U 20U
Acenaphthene 500 730 20U 20U
Fluorene 540 1000 20U 20U
Phenanthrene 1600 5400 30 26
Anthracene 960 4400 20U 20U
2-Methylnaphthalene 670 1400 20U 20U
1-Methylnaphthalene 20 U 20U
Total LPAHs 5200 13000 30 26
Fluoranthene 1700 2500 30 34
Pyrene 2600 3300 35 42
Benzo(a)anthracene 1300 1600 12T 12T
Chrysene 1400 2800 127 15T
Benzo(b)fluoranthene 20 U M"MT
Benzo(k)fluoranthene 20 U 127
Total Benzofluoranthenes 3200 3600 20U 23 J
Benzo(a)pyrene 1600 3000 11T 13T
Indeno(1,2,3-cd)pyrene 600 690 20U 20U
Dibenz(a,h)anthracene 230 540 20 U 20U
Benzo(g,h,i)perylene 670 720 20 U 20U
Total HPAHs 12000 17000 100 J 139 J
Chlorinated Benzenes in ug/kg
1,2-Dichlorobenzene 35 50 20U 20U
1,3-Dichlorobenzene 170 170 20U - 20U
1,4-Dichlorobenzene 110 120 20 U 20U
1,2,4-Trichlorobenzene 31 51 20 U 20U
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Table 5 - Analytical Results for Sediment Samples - Compared to AET Dry-Weight Sediment

Quality Criteria

Sample ID AETs PGSS-92
Sampling Date LAET 2LAET 12/10/2008
Hexachlorobenzene 22 70 20U
Phthalate Esters in ug/kg
Dimethylphthalate 71 160 20U
Diethylphthalate 200 200 20U
Di-n-Butylphthalate 1400 1400 20U
Butylbenzylphthalate 63 900 20U
bis(2-Ethylhexyl)phthalate 1300 1900 20U
Di-n-Octyl phthalate 6200 6200 20U
Miscellaneous Compounds in ug/kg
Dibenzofuran 540 700 20U
Hexachlorobutadiene 11 120 20 .U
N-Nitrosodiphenylamine 28 40 20U
Guaiacol 20U
Retene 20U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 42
2-Methyliphenol 63 63 20U
4-Methylphenol 670 670 20 U
2,4-Dimethylphenol 29 29 20U
Pentachlorophenol 360 690 QU
Benzyl Alcohol 57 73 20U
Benzoic Acid 650 650 200 U

PGSS-GEO-3
12/10/2008

20U

20U
20U
20U
20U
20U
20U

20U
2 U
20U
20U
20U

20U
20U
20U
20U
100 U

200

200 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID SMS PGSS-8 (a) PGSS-14A PGSS-15 PGSS-16
Sampling Date SQS CSL 12/4/2008 12/4/2008 12/4/2008 12/4/2008
Total Organic Carbon in % 3.93 1.46 3.46 26
Metals in mg/kg
Arsenic o 57 93 10 U 7U 10U 20U
Cadmium 5.1 6.7 22 04 2.1 2.1
Chromium 260 270 42 15.7 48 52
Copper 390 390 322 8 38.5 40.2
Lead 450 530 10 3U 15 15
Silver 6.1 6.1 08U 04U 08U 1U
Zinc 410 960 78 25 89 90
Mercury 041 059 0.1 UJ 0.05 UJ 014J 014
PCBs in mg/kg OC '
Aroclor 1016 010U 027 U 0.16 U 023 U
Aroclor 1221 010U 027 U 0.16 U 023U
Aroclor 1232 020U 027U 0.16 U 023 U
Aroclor 1242 010U 027U 016 U 023U
Aroclor 1248 -0.10 U 027U 0.16 U 0.23.U
Araclor 1254 0.10 U 027 U 0.16 U 023 U
Aroclor 1260 0.10 U 027U - 0.16 U 023U
Aroclor 1262 0.10 U 027 U 0.16 U 023U
Aroclor 1268 0.10 U 027 U 0.16 U 023 U
Total PCBs 12 65 020U 027 U - 016 U 023 U
PAHs in mg/kg OC
Naphthalene 99 170 038T 1.30 U 0.58 U 077 U
Acenaphthylene 66 66 051U 130 U 0.58 U 077 U
Acenaphthene 16 57 051U 1.30 U 0.58 U 0.77 U
Fluorene 23 79 051U 130 U 0.58 U 077 U
Phenanthrene 100 480 0.59 130 U 032T 046 T
Anthracene 220 1200 031T 1.30 U 058 U 077 U
2-Methylnaphthalene 38 64 051U 1.30 U 0.58 U 0.77 U
1-Methylnaphthalene 051U 1.30 U 058 U 077 U
Total LPAHs 370 780 1.27 J 1.30 U 032 J 046 J
Fluoranthene 160 1200 1.15 075 T 0.90 1.19
Pyrene _ 1000 1400 1.02 082T 0.87 1.31
Benzo(a)anthracene 110 270 0.59 1.30°U 049 T 069 T
Chrysene 110 460 1.04 1.30 U 0.75 1.00
Benzo(b)fluoranthene 0.81 1.30 U 0.78 1.08
Benzo(k)fluoranthene 043 T 1.30 U 062T 062T
Total Benzofluoranthenes 230 450 1.25 J 130U 1.30J 169 J
Benzo(a)pyrene 99 210 0:51 130 U 055T 065T
Indeno(1,2,3-cd)pyrene 34 88 028T 1.30 U 032T 042T
Dibenz(a,h)anthracene 12 33 051U 1.30 U 0.58 U 0.77 U
Benzo(g,h,i)perylene 31 78 036 T 1.30 U 038T 0568 T
Total HPAHs 960 5300 6.18 J 1.58 J 555 J 754 J
Chlorinated Benzenes in mg/kg OC
1,2-Dichlorobenzene 23 23 051U 130 U 0.58 U 0.77 U
1,3-Dichlorobenzene 051U 1.30 U 0.58 U 0.77 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID SMS PGSS-8 (a) PGSS-14A PGSS-15 PGSS-16
Sampling Date SQS CSL 12/4/2008 12/4/2008 12/4/2008 - 12/4/2008
1,4-Dichlorobenzene 3.1 9 051U 1.30 U 0.58 U 077 U
1,2,4-Trichlorobenzene 0.81 1.8 051U 1.30 U 0.58 U 0.77 U
Hexachlorobenzene 0.38 2.3 051 U 1.30 U 058 U 077 U
Phthalate Esters in mg/kg OC ' -
Dimethyliphthalate 53 53 051U 1.30 U 058U 077 U
Diethylphthalate 61 110 051U 1.30 U 058 U 077 U
Di-n-Butylphthalate 220 1700 051U 1.30 U 0.58 U 0.77 U
Butylbenzylphthalate 4.9 64 051U 1.30 U 0.58 U 0.77 U
bis(2-Ethylhexyl)phthalate 47 78 051U 1.30 U 1.45 077 U
Di-n-Octyl phthalate 58 4500 051U 1.30 U 0.58 U 0.77 U
Miscellaneous Compounds in mg/kg OC
Dibenzofuran 15 58 051U 1.30.U 0.58 U 0.77 U
Hexachlorobutadiene 3.9 6.2 051U 130U 0.58 U 0.77 U
N-Nitrosodiphenylamine 1" 11 051U 130 U 0.58 U 0.77 U
Guaiacol 051U 1.30 U 0.58 U . 077U
Retene 051U 1.30 U 058 U 0.38
lonizable Organic Compounds in ug/kg :
Phenol 420 1200 19 UJ 20 UJ 20 UJ
2-Methylphenol 63 63 20U 19U 20U 20U
4-Methylphenol 670 670 47 19U 20U 20U
2,4-Dimethylphenol 29 29 20U 19 U 20U 20U
Pentachlorophenol 360 690 100 U 95 U 9 U 9 U
Benzyl Alcohol 57 73 20U 19 U 20U 20U
Benzoic Acid 650 650 200 U 190 U 200 U 200 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID ) SMS PGSS-18 PGSS-21A PGSS-21B PGSS-22
Sampling Date SQS CSL 12/4/2008 12/4/2008 12/4/2008 12/4/2008
Total Organic Carbon in % 2.49 1.33 3.02 3.21
Metals in mg/kg ,
Arsenic 57 93 10-U 6U 10U 10U
Cadmium 5.1 6.7 2.3 0.4 1.3 1.9
Chromium 260 270 49 15.1 25 42
Copper 390 390 37.8 7.9 18.9 31.9
Lead 450 530 14 2U 8 9
Silver 6.1 6.1 o8 u 04U 06U 08U
Zinc 410 960 83 33 59 72
Mercury 041 059 0134 0.05 UJ 0.09 J 0.1 UJ
PCBs in mg/kg OC
Aroclor 1016 016 U 0.29 U 013 U 012 U
Aroclor 1221 0.16 U 029 U 013 U 012 U
Aroclor 1232 0.16 U 029 U 013 U 012 U
Aroclor 1242 0.16 U 0.29 U 013 U 012 U
Aroclor 1248 0.16 U 0.29 U 013 U 012 U
Aroclor 1254 0.16 U 029 U - 013U 012U
Aroclor 1260 0.16 U 029 U 0.13 U 012 U
Aroclor 1262 0.16 U 029 U 013U " 012U
Aroclor 1268 0.16 U 029 U 013 U 012 U
Total PCBs 12 65 0.16 U 029 U 013 U 012U
PAHs in mg/kg OC '
Naphthalene 99 170 0.80 U 1.50 U 0.66 U 062 U
Acenaphthylene 66 66 080 U 1.50 U 0.66 U 0.62 U
Acenaphthene 16 57 0.80 U 1.50 U 0.66 U 062U
Fluorene 23 79 0.80 U 1.50 U 0.66 U 062U
Phenanthrene 100 480 0.80 U 1.50 U 040 T 062 U
Anthracene , 220 1200 0.80 U 1.50 U 036 T 062 U
2-Methylnaphthalene 38 64 0.80 U 1.50 U 0.66 U 062 U
1-Methylnaphthalene 0.80 U 1.50 U 0.66 U 0.62 U
Total LPAHs 370 780 080U 1.50 U 076 J 062 U
Fluoranthene 160 1200 0.84 1.50 U 0.86 050T
Pyrene 1000 1400 0.84 150 U 0.99 056 T
Benzo(a)anthracene 110 270 040 T 150 U 0.76 031 T
Chrysene 110 460 052T 1.50 U 1.99 050T
Benzo(b)fluoranthene 056 T 1.50 U 0.89 040 T
Benzo(k)fluoranthene 048 T 1.50 U 0.93 040 T
Total Benzofluoranthenes 230 450 1.04 J 1.50 U 1.82 0.81J
Benzo(a)pyrene 99 210 040T 150U 063T 031 T
Indeno(1,2,3-cd)pyrene 34 88 080U 150U 0.66 U 062 U
Dibenz(a,h)anthracene 12 33 0.80 U 150 U 0.66 U 062 U
Benzo(g,h,i)perylene 31 78 0.80 U 1.50 U 036 T 062 U
Total HPAHs 960 5300 4.05J 150 U 7.42J 299 J
Chlorinated Benzenes in mg/kg OC
1,2-Dichlorobenzene 2.3 2.3 080U 1.50 U 0.66 U 062 U
1,3-Dichlorobenzene 0.80 U 1.50 U 0.66 U 062 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID
Sampling Date

1,4-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobenzene
Phthalate Esters in mg/kg OC
Dimethylphthalate
Diethylphthalate
Di-n-Butylphthalate
Butylbenzyiphthalate
bis(2-Ethylhexyl)phthalate
Di-n-Octyl phthalate

Miscellaneous Compounds in mg/kg OC

Dibenzofuran
Hexachlorobutadiene
N-Nitrosodiphenylamine
Guaiacol

Retene

lonizable Organic Compounds in ug/kg

Phenol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Pentachlorophenol
Benzyl Alcohol
Benzoic Acid

SMS
SQS CSL
3.1 9
0.81 1.8
038 23
53 53
61 110
220 1700
4.9 64
47 78
58 4500
15 58
3.9 6.2
1" 11
420 1200
63 63
670 670
29 29
360 690
57 73
650 650

PGSS-18
12/4/2008

0.80 U
0.80 U
0.80 U

0.80 U
0.80 U
0.80 U
0.80 U
0.80 U
0.80 U

080U
0.80 U
0.80 U
080 U
0.80 U

20 UJ
20U
20U
20U
9 U
20U
200 U

PGSS-21A
- 12/4/2008

1.50 U
1.50 U
1.50 U

PGSS-21B PGSS-22
12/4/2008 12/4/2008
0.66 U 062 U
0.66 U 0.62 U
0.66 U 0.62 U
0.66 U 0.62 U
0.66 U 0.62 U
0.66 U 0.62 U
0.66 U 062U
0.66 U 062U
0.66 U 0.62 U
0.66 U 062 U
0.66 U 062 U
0.66 U 062 U
0.66 U 0.62 U
0.66 U 062 U
20 UJ
20U 20U
20 U 20U
20 U 20U
99 U 98 U
20 U 20U
200 U 200 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID SMS PGSS-29 PGSS-29A (a) PGSS-30(a) PGSS-31
Sampling Date SQS CSL 12/4/2008 12/4/2008 12/4/2008 12/5/2008
Total Organic Carbon in % 1.83 4.73 3.65 2.23
Metals in mg/kg
Arsenic 57 93 7U 10U 10U 10 U
Cadmium 5.1 6.7 0.6 1.8 1.7 1.5
Chromium 260 270 175 . 41 48 49
Copper ‘ 390 390 9.2 32 36.9 37.3
Lead 450 530 3 13 13 14
Silver 6.1 6.1 04U 08U 08U 07U
Zinc 410 960 39 94 93 91
Mercury 041 059 0.06 UJ 0.1 014 012 J
PCBs in mg/kg OC
Aroclor 1016 - 021U 0.08 U 011U 017 U
Aroclor 1221 021U 0.08 U 011U 017 U
Aroclor 1232 021U 0.08 U 011U 017 U
Aroclor 1242 021U 0.08 U 011U 017 U
Aroclor 1248 021U 0.08 U 011U 017 U
Aroclor 1254 021U 0.08 U 011U 017 U
Aroclor 1260 021U 0.08 U 011U 0.17 U
Aroclor 1262 021U 0.08 U 0.1M1u 017 U
Aroclor 1268 021U 0.08 U 011U 017 U
Total PCBs 12 65 021U 0.08 U 011U 017 U
PAHs in mg/kg OC
Naphthalene 99 170 1.04 U 042 U 055 U 0.90 U
Acenaphthylene 66 66 1.04 U 042 U 0.55 U 0.90 U
Acenaphthene 16 57 1.04 U 042 U 0.55 U 090U
Fluorene 23 - 79 1.04 U 042U 0.55 U 090U
Phenanthrene 100 480 1.04 U 036T 0.74 058 T
Anthracene 220 1200 1.04 U 042 U 027 T 090U
2-Methylnaphthalene 38 64 1.04 U 042 U 055 U 0.90 U
1-Methylnaphthalene 1.04 U 042 U 055U 0.90 U
Total LPAHs 370 780 1.04 U 0.36 J 1.01J 0.58 J
Fluoranthene 160 1200 071 T 0.55 1.10 1.08
Pyrene . 1000 1400 071 T 0.55 1.01 1.03
Benzo(a)anthracene 110 270 1.04 U 036 T 0.58 063 T
Chrysene 110 460 093 T 0.63 0.90 0.99
Benzo(b)fluoranthene 1.04U 0.51 0.68 076 T
Benzo(k)fluoranthene 1.04 U 042 T 0.60 067 T
Total Benzofluoranthenes 230 450 1.04 U 0.93J 1.29 1.43 J
Benzo(a)pyrene - 99 210 1.04 U 038T 0.58 " 063T
Indeno(1,2,3-cd)pyrene 34 88 1.04 U 042 U 033T 0.90 U
Dibenz(a,h)anthracene 12 33 1.04 U 0.42 U 055U 090 U
Benzo(g,h,i)perylene 31 78 1.04 U 025 T 036 T 090 U
Total HPAHs 960 5300 2354 366 J 6.14 J 578 J
Chlorinated Benzenes in mg/kg OC
1,2-Dichlorobenzene 23 2.3 1.04 U 042 U 0.55 U 090U
,3-Dichlorobenzene 1.04 U 042 U 055U 090U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID SMS PGSS-29 PGSS-29A (a) PGSS-30(a) PGSS-31
Sampling Date SQS CSL 12/4/2008 12/4/2008 12/4/2008 12/5/2008
1,4-Dichlorobenzene 3.1 9 1.04 U 042 U 0.55 U 0.90 U
1,2,4-Trichlorobenzene 0.81 1.8 1.04 U 042 U 055U 0.90 U
Hexachlorobenzene 0.38 2.3 1.04 U 042 U 055 U 0.90 U
Phthalate Esters in mg/kg OC
Dimethylphthaiate 53 53 1.04 U 042 U 0.55 U 0.90 U
Diethylphthalate 61 110 1.04 U 042 U 0.55 U 0.90 U
Di-n-Butylphthalate 220 1700 1.04 U 042 U 0.55 U 0.90 U
" Butylbenzylphthalate 49 64 1.04 U 042 U 055U 0.90 U
bis(2-Ethylhexyl)phthalate 47 78 1.04 U 042 U 0.55 U 0.90U
Di-n-Octyl phthalate 58 4500 1.04 U 042 U 055U 0.90 U
Miscellaneous Compounds in mg/kg OC
Dibenzofuran 15 58 1.04 U 042U 0.55 U 0.90 U
Hexachlorobutadiene 3.9 6.2 1.04 U 042 U 0.55 U 0.90 U
N-Nitrosodiphenylamine 11 11 1.04 U 042 U 0.55 U 0.90 U
Guaiacol 1.04 U 042 U 055U 0.90 U
Retene 1.04 U 042U 0.55 U 0.90 U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 19 UJ 20 UJ 20 UJ 20 UJ
2-Methylphenol 63 63 19U 20U 20U 20U
4-Methylphenol 670 670 19U 20U 20U 20U
2,4-Dimethylphenol 29 29 19 U 20U 20U 20U
Pentachlorophenol 360 690 97 U 99 U QU 98 U
Benzy! Aicohol 57 73 19U 20U 20U 20U
Benzoic Acid 650 650 190 U 200 U 200 U 200 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID SMS PGSS-33 PGSS-35 PGSS-38 PGSS-38A
Sampling Date SQS CSL 12/5/2008 12/5/2008 12/5/2008 12/5/2008
Total Organic Carbon in % 2.41 2.52 2 34
Metals in mg/kg
Arsenic 57 93 10U 10U 6 U 9u
Cadmium 5.1 6.7 1.5 2.3 0.5 1
Chromium 260 270 49 45 16.5 32.7
Copper 390 390 382 36 8.8 21.7
Lead 450 530 12 11 3 8
Silver 6.1 6.1 07U 08U 04U 05U
Zinc 410 960 83 77 35 56
Mercury 041 059 0124 014J 0.05 UJ 0.08 J
PCBs in mg/kg OC
Aroclor 1016 017 U 0.16 U 0.20 U 011U
Aroclor 1221 017 U 0.16 U 020U 011U
Aroclor 1232 017 U 0.16 U 020 U 011U
Aroclor 1242 017 U 0.16 U 0.20 U. 011U
Aroclor 1248 017 U 016U 020U 011U
Aroclor 1254 0.17 U 0.16 U 020U 0.47
Aroclor 1260 017 U 0.16 U 0.20 U 011U
Aroclor 1262 017 U 0.16 U 0.20 U 011U
Aroclor 1268 017 U 0.16 U 020 U 011U
Total PCBs 12 65 017 U 0.16 U 020U 0.47
PAHSs in mg/kg OC
Naphthalene 99 170 083U 0.79 U 055 T 059 U
Acenaphthylene 66 66 083U 079 U 1.00 U 059 U
Acenaphthene 16 57 083 U 079 U 1.00 U 059 U
Fluorene 23 79 083U 0.79 U 1.00 U 0.59 U
Phenanthrene 100 480 1.37 0.79 U 1.00 U 0.59 U
Anthracene 220 1200 1.20 0.79 U 1.00 U 0.59 U
2-Methylnaphthalene 38 64 0.83 U 0.79 U 1.00 U 0.59 U
1-Methylnaphthalene 0.83 U 0.79 U 1.00 U 0.59 U
Total LPAHs 370 780 2.57 _ 0.79 U 0.55J 059 U
Fluoranthene 160 1200 1.33 1.15 080T 038 T
Pyrene 1000 1400 1.08 0.91 080T 0.35T
Benzo(a)anthracene 110 270 0.87 056 T 1.00 U 0.59 U
Chrysene 110 460 1.58 079 T 1.00 U 041 T
Benzo(b)fluoranthene 1.08 071 T 1.00 U 0.59 U
Benzo(k)fluoranthene 0.95 063 T 1.00 U 059 U
Total Benzofluoranthenes 230 450 2.03 1354 1.00 U 0.59 U
Benzo(a)pyrene 99 210 0.87 060T 1.00 U 059 U
Indeno(1,2,3-cd)pyrene 34 88 041 T 079 U 1.00 U 0.59 U
Dibenz(a,h)anthracene 12 33 0.83 U 0.79 U 1.00 U 0.59 U
Benzo(g,h,i)perylene 31 78 050T 079 U 1.00 U 059 U
Total HPAHs 960 5300 8.67 J 5.36 J 160 J 115 J
Chlorinated Benzenes in mg/kg OC
1,2-Dichlorobenzene 23 2.3 0.83 U 0.79 U 1.00 U 0.59 U
1,3-Dichlorobenzene 0.83 U 0.79 U 1.00 U 0.59 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID ‘ SMS PGSS-33 PGSS-35 PGSS-38 PGSS-38A
Sampling Date SQS CSL 12/5/2008 12/5/2008 12/5/2008 12/5/2008
1,4-Dichiorobenzene 3.1 9 . 083 U 0.79 U 1.00 U 0.59 U
1,2,4-Trichlorobenzene 0.81 1.8 0.83 U 079 U 1.00 U 059 U
Hexachlorobenzene 0.38 2.3 0.83 U 0.79 U 1.00 U 0.59 U
Phthalate Esters in mg/kg OC
Dimethylphthalate 53 53 0.83 U 0.79 U 1.00 U 0.59 U
Diethylphthalate 61 110 0.83 U 0.79 U 1.00 U 0.59 U
Di-n-Butylphthalate 220 1700 0.83 U 0.79 U 1.00 U 0.59 U
Butylbenzylphthalate 4.9 64 0.83 U 079 U 1.00 U 059 U
bis(2-Ethylhexyl)phthalate 47 78 075 J 0.79 U 1.00 U 0.59 U
Di-n-Octyl phthalate 58 4500 0.83 U 0.79 U 1.00U 0.59 U
Miscellaneous Compounds in mg/kg OC
Dibenzofuran 15 58 0.83 U 0.79 U 1.00 U 0.59 U
Hexachlorobutadiene 3.9 6.2 0.83 U 079 U 1.00U 0.59 U
N-Nitrosodiphenylamine 11 11 0.83 U 0.79 U 1.00U 0.59 U
Guaiacol 0.83 U 0.79 U 1.00 U 0.59 U
Retene 0.83 U 0.79 U 1.00 U 0.59 U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 20 UJ 20 UJ 20 W 20 UJ
2-Methylphenol 63 63 20U 20U 20U 20U
4-Methylphenol 670 670 20 U 20U 20 U 20U
2,4-Dimethylphenol 29 29 20 U 20U 20U 20 U
Pentachlorophenol 360 690 99 U 99 U 98 U 98 U
Benzyl Alcohol 57 73 20 UJ 20 UJ 20U 20U
Benzoic Acid 650 650 180 T 200 U 200 U 200 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID SMS PGSS-39 PGSS-40 PGSS-42 PGSS-44
Sampling Date SQS CSL 12/5/2008 12/5/2008 12/5/2008 12/5/2008
Total Organic Carbon in % 2.98 2.99 2.1 2.67
Metals in mg/kg
Arsenic 57 93 10 U 10U 10U 10U -
Cadmium 5.1 6.7 1.5 1.4 1.4 2
Chromium 260 270 46 45 46 46
Copper 390 390 354 344 34.6 34.8
Lead 450 530 13 13 13 13
Silver 6.1 6.1 08U 07U 07U 0.7 U
Zinc 410 960 90 84 83 94
Mercury 041 059 01J 0114 0.11J 011 J
PCBs in mg/kg OC
Aroclor 1016 013 U 013 U 0.18 U 023U
Arocior 1221 0.13 U 013 U 0.18 U 023 U
Aroclor 1232 0.13 U 013 U 018 U 023U
Aroclor 1242 0.13 U 013 U 0.18 U 0.23 U
Aroclor 1248 013 U 0.13 U 0.18 U 023 U
Aroclor 1254 013 U 0.13 U 018 U 016 T
Aroclor 1260 013 U 013 U 0.18 U 023 U
Aroclor 1262 0.13 U 0.13 U 018U 0.23 U
Aroclor 1268 0.13 U 0.13 U 0.18 U 023U
Total PCBs 12 65 013 U 013 U 0.18 U 0.16 J
PAHs in mg/kg OC '
Naphthalene 99 170 067 U 067U 095U 0.75 U
Acenaphthylene 66 66 067 U 067 U 0.95 U 0.75 U
Acenaphthene 16 57 0.67 U . 067 U 0.95 U 0.75 U
Fluorene 23 79 0.67 U 067 U 095U 0.75 U
Phenanthrene 100 480 047 T 0.67 U 0.95 U 0.75 U
Anthracene 220 1200 3.05 0.67 U 0.95 U 0.75 U
2-Methylnaphthalene 38 64 067 U 0.67 U 0.95 U 0.75 U
1-Methylnaphthalene . 067 U 0.67 U 085U 0.75 U
Total LPAHs 370 780 3.562J 067 U 095U 0.75 U
Fluoranthene 160 1200 0.77 043 T 076 T 049 T
Pyrene 1000 1400 067 T 037T 062T 045T
Benzo(a)anthracene 110 270 057T 043 T 0.95 U 0.75 U
Chrysene 110 460 4.70 064T 047 T 0.75 U
Benzo(b)fluoranthene - 067 043 T 0.95 U 0.75 U
Benzo(k)fluoranthene 047 T 040 T 0.95 U 0.75 U
Total Benzofluoranthenes 230 450 1.14 J 0.84 J 095U 0.75 U
Benzo(a)pyrene 99 210 0447 0.67 U 095U 0.75 U
Indeno(1,2,3-cd)pyrene 34 88 067 U 0.67 U 095U 0.75 U
Dibenz(a,h)anthracene 12 33 067 U 067 U 095U 075 U
Benzo(g,h,i)perylene 31 78 0.67 U 0.67 U 095U 075U
Total HPAHs 960 5300 8.29 J 2714 1.85J 0.84 J
Chlorinated Benzenes in mg/kg OC
1,2-Dichlorobenzene 23 23 067 U 0.67 U 0.95 U 0.75 U
1,3-Dichlorobenzene 067 U 0.67 U 0.95 U 0.75 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID
Sampling Date

1,4-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobenzene
Phthaiate Esters in mg/kg OC
Dimethylphthalate
Diethylphthalate
Di-n-Butylphthalate
Butylbenzyiphthalate
bis(2-Ethylhexyl)phthalate
Di-n-Octy! phthalate

~ Miscellaneous Compounds in mg/kg OC

Dibenzofuran

Hexachlorobutadiene
“N-Nitrosodiphenylamine

Guaiacol

Retene

lonizable Organic Compounds in ug/kg

Phenol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Pentachlorophenol
Benzyl Alcohol
Benzoic Acid

SMS PGSS-39
. SQS CSL 12/5/2008
3.1 9 067U
. 0.81 1.8 067 U
0.38 2.3 0.67 U
53 53 067 U
61 110 067 U
220 1700 067 U
49 64 067 U
47 78 067 U
58 4500 067U
15 58 067 U
3.9 6.2 067U
11 11 067U
067U
067 U
420 1200 20 UJ
63 63 20U
670 670 20U
29 29 20U
360 690 99 U
57 73 20U
650 650 200 U

PGSS-40
12/5/2008

067 U
067 U
0.67 U

067 U
067U
067 U
067 U
067U
067 U

067 U
067 U
067 U
067 U
067U

20 UJ
20U
20U
20U
QU
20U
200 U

PGSS-42 PGSS-44
12/5/2008 12/5/2008
095 U 0.75 U
095 U 0.75 U
095 U 075 U
095U 075 U
095U 075 U
0.95 U 075 U
095U 075 U
0562T 075U
095U 0.75 U
0.95 U 0.75 U
095U 0.75 U
095U 075U
095U 075 U
095U 075U
20 UJ 20U
20U | 20U
20U 20U
20U 20U
98 U 99 U
20U 20 UJ
200 U 200 UJ
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID SMS PGSS-47 PGSS-47A PGSS-51 PGSS-53
Sampling Date SQS CSL 12/8/2008 12/8/2008 12/8/2008 12/8/2008
Total Organic Carbon in % 2.39 1.84 2.24 2.5
Metals in mg/kg
Arsenic 57 93 7U 8U 10U 10U
Cadmium : 5.1 6.7 0.8 03U 1.2 1.5
Chromium 260 270 196 7.3 34 40
Copper . 390 390 115 5 255 29.1
Lead 450 530 5 3U 8 10
Silver 6.1 6.1 04U 05U 06U 06U
Zinc 410 960 39 16 61 79
Mercury 041 059 - 0.06 UJ 0.06 J 0.1 UJ 0.09 J
PCBs in mg/kg OC
Aroclor 1016 - 0.16 U 021U 0.18 U 0.16 U
Aroclor 1221 0.16 U 021U 0.18 U 0.16 U
Aroclor 1232 016 U 021U 018 U 0.16 U
Aroclor 1242 0.16 U 021U 0.18 U 016 U
Aroclor 1248 0.16 U 021U 0.18 U 0.16 U
Aroclor 1254 ' 0.16 U 021U 0.18 U 0.16 U
Aroclor 1260 0.16 U 021U 0.18 U 0.16 U
Aroclor 1262 0.16 U 021U 0.18 U 0.16 U
Aroclor 1268 0.16 U 021U 0.18 U 0.16 U
Total PCBs 12 65 0.16 U 021U 018 U 0.16 U
PAHs in mg/kg OC
Naphthalene 99 170 0.84 U 1.09 U 063T 0.80 U
Acenaphthylene 66 66 0.84 U 1.09 U 0.89 U 0.80 U
Acenaphthene 16 57 0.84 U 1.09 U 0.89 U 0.80 U
Fluorene 23 79 084 U 1.09 U 0.89 U 0.80 U
Phenanthrene 100 480 0.84 U 060T 1.43 : 056 T
Anthracene 220 1200 084 U 1.09 U 054 T 0.80 U
2-Methylnaphthalene 38 64 0.84 U 1.09 U 0.89 U 080U
1-Methylnaphthalene 0.84 U 1.09 U 0.89 U 0.80 U
Total LPAHs 370 780 084 U 0.60J 2.59 0.56 J
Fluoranthene 160 1200 050T 098T 2.10 0.84
Pyrene 1000 1400 046 T 082T 2.14 072T
Benzo(a)anthracene 110 270 0.84 U 1.09 U 1.12 056 T
Chrysene 110 460 050T 098 T 1.79 0.84
Benizo(b)fluoranthene 0.84 U 1.09 U 1.16 056 T
Benzo(k)fluoranthene 0.84 U 054 T 1.07 064 T
Total Benzofluoranthenes 230 450 0.84 U 0.54 J 2.23 1.20 J
Benzo(a)pyrene 99 210 084 U 1.09 U 076 T 048 T
Indeno(1,2,3-cd)pyrene 34 88 084 U 100U 044 T 0.80 U
Dibenz(a,h)anthracene 12 33 084U 1.09 U ' 0.89 U 0.80 U
Benzo(g,h,i)perylene 31 78 084 U 1.09 U 054 T 0.80 U
Total HPAHs 960 5300 146 J 3.86 J 111d 464 J
Chlorinated Benzenes in mg/kg OC
1,2-Dichlorobenzene 2.3 2.3 0.84 U 1.09 U 0.89 U 0.80 U
1,3-Dichlorobenzene 0.84 U 1.09 U 0.89 U 0.80 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID SMS PGSS-47 PGSS-47A PGSS-51 PGSS-53
Sampiling Date SQS CSL 12/8/2008 12/8/2008 12/8/2008 12/8/2008
1,4-Dichlorobenzene 3.1 9 084U 1.09 U 0.89 U 0.80 U
1,2,4-Trichlorobenzene 0.81 1.8 0.84 U 1.09 U 0.89 U 0.80 U
Hexachlorobenzene - 0.38 2.3 084 U 1.09 U 089 U 0.80 U
Phthalate Esters in mg/kg OC
Dimethylphthalate 53 53 0.84 U 1.09°U 089 U 080U
Diethylphthalate 61 110 0.84 U 1.09 U 089 U 0.80 U
Di-n-Butylphthalate 220 1700 0.84 U 1.09 U 0.89 U 0.80 U
Butylbenzylphthalate 49 64 0.84 U 1.09 U 089 U 0.80 U
bis(2-Ethylhexyl)phthalate 47 78 084 U 1.09 U 089 U 0.80 U
Di-n-Octyl phthalate 58 4500 084 U 1.09 U 0.89 U 0.80 U
Miscellaneous Compounds in mg/kg OC
Dibenzofuran 15 58 084 U 1.09 U 0.89 U 0.80 U
Hexachlorobutadiene 3.9 6.2 0.84 U 109U 0.8 U 0.80 U
N-Nitrosodiphenylamine 11 11 0.84 U 1.09 U 0.89 U 0.80 U
Guaiacol 0.84 U 1.09U - 0.89 U 0.80 U
Retene 084 U 1.09 U 0.89 U 0.80 U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 20U 20U 280 20U
2-Methylphenol 63 63 20U 20U 20U 20U
4-Methylphenol 670 670 20U 20U 18T 20U
2,4-Dimethylphenol 29 29 20U 20U 20U 20U
Pentachlorophenol 360 690 9 U 100 U 9 U 98 U
Benzyl Aicohol 57 73 20 UJ 20 UJ 20U 20 UJ
Benzoic Acid 650 650 200 UJ 200 UJ 200 U 200 UJ
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID SMS PGSS-54 PGSS-55 PGSS-56 PGSS-58
Sampling Date SQS CSL 12/8/2008 12/8/2008 12/8/2008 12/9/2008
Total Organic Carbon in % 1.78 0.878 1.64 3.14
Metals in mg/kg
Arsenic 57 93 9u 7U 7U i0U
Cadmium 5.1 6.7 1.3 0.5 0.4 14
Chromium 260 270 347 20.2 16.6 41
Copper 390 390 256 10.4 94 329
Lead 450 530 9 3 : 3 12
Silver 6.1 6.1 06U 04U - 04U o8 u
Zinc 410 960 68 31 39 91
Mercury 041 059 0.09J 0.05 UJ 0.05 UJ 01J
PCBs in mg/kg OC . '
Araclor 1016 022U 044 U 024 U 013 U
Aroclor 1221 022U 044 U 024 U 038 U
Aroclor 1232 022U 044 U 024 U - 025U
Aroclor 1242 022U 044 U 024 U 013 U
Aroclor 1248 022U 044 U 024 U 013 U
Aroclor 1254 022 U 044 U 024 U 013 U
Aroclor 1260 022U 044 U 024 U 013 U
Aroclor 1262 022 U 044 U 024 U 013U
Aroclor 1268 022 U 044 U 024 U 013 U
Total PCBs 12 65 022U 044 U 024 U 038 U
PAHs in mg/kg OC ’
Naphthalene 99 170 112U 216 U 122 U 127 U
Acenaphthylene 66 66 112 U 216 U 122 U 127 U
Acenaphthene 16 57 1.12 U 216 U 122 U 127 U
Fluorene 23 79 1.12 U 216 U 122 U 127 U
Phenanthrene 100 480 062T 216 U 122 U 127 U
Anthracene 220 1200 112 U 216 U 122 U 127 U
2-Methylnaphthalene 38 64 112U 216 U 122 U 127 U
1-Methylnaphthalene 1.12 U 216 U 122 U 1.27 U
Total LPAHs 370 780 062 J 216 U 122 U 127 U
Fluoranthene 160 1200 101 T 110 T 116 T 080T
Pyrene 1000 1400 084 T 216 U 079 T 127 U
Benzo(a)anthracene 110 270 112 U 216 U 122 U 127 U
Chrysene 110 460 084T 216 U 079 T 086 T
Benzo(b)fluoranthene 056 T 216 U 061 T 127 U
Benzo(k)fluoranthene 056 T 216 U 073 T 127 U
Total Benzofluoranthenes 230 450 112 J 216 U 134 J 127 U
Benzo(a)pyrene 99 210 112 U 216 U 122 U 1.27 U
Indeno(1,2,3-cd)pyrene 34 88 112 U 216 U 122 U 1.27 U
Dibenz(a,h)anthracene 12 33 112 U 216 U 122 U 1.27 U
Benzo(g,h,i)perylene 31 78 112 U 216 U 122 U 1.27 U
Total HPAHs 960 5300 382J 1.10 J 409 J 1.66 J
Chlorinated Benzenes in mg/kg OC :
1,2-Dichlorobenzene 2.3 2.3 112 U 216 U 122U 1.27 U
1,3-Dichlorobenzene 112 U 216 U 122U 1.27 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID SMS
Sampling Date SQS CSL
1,4-Dichlorobenzene 3.1 9
1,2,4-Trichlorobenzene 0.81 1.8
Hexachiorobenzene 0.38 23
Phthalate Esters in mg/kg OC
Dimethylphthalate 53 53
Diethylphthalate 61 110
Di-n-Butylphthalate 220 1700
Butylbenzylphthalate 4.9 64
bis(2-Ethylhexyl)phthalate 47 78
Di-n-Octyl phthalate 58 4500
Miscellaneous Compounds in mg/kg OC
Dibenzofuran 15 58
Hexachlorobutadiene 3.9 6.2
N-Nitrosodiphenylamine 11 11
Guaiacol
Retene
lonizable Organic Compounds in ug/kg
Phenol 420 1200
2-Methylphenol 63 63
4-Methylphenol 670 670
2,4-Dimethylphenol 29 29
Pentachlorophenol 360 690
* Benzyl Alcohol 57 73
Benzoic Acid 650 650

PGSS-54
12/8/2008

_R
- =
NN
cCc

[ G G Y
NPDPDNNDNDNDND
ccCccccc

R G T G g
NN
ccCcccc

20U
20U
20U
20U
98 U
20 UJ
200 UJ

PGSS-55
12/8/2008

216 U
216 U
216 U

216 U
216 U
216 U
216 U
216 U
216 U

216 U
216 U
216 U
216 U
216 U

88 J
19U
19U
19U
95 U
19U
190 U

PGSS-56 PGSS-58
12/8/2008 12/9/2008
122 U 127 U
1.22 U 1.27 U
1.22 U 1.27 U
122U 127 U
122 U 127 U
122U 127 U
122 U 127 U
073 T 127 U
122 U 127 U
122U 127 U
122 U 127 U
122U 127 U
122 U 127 U
122 U 127 U
140 J [ 5204
20U 40 U
20U 40 U
20 U 40 U
98 U 200 U
20 U 40 U
200 U 400 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID SMS PGSS-62A PGSS-62B PGSS-63 PGSS-64
Sampling Date SQS CSL 12/9/2008 12/9/2008 12/9/2008 12/9/2008
Total Organic Carbon in % 1.07 1.31 1.99 2.36
Metals in mg/kg
Arsenic 57 93 6 U 7U 7U 7U
Cadmium 5.1 6.7 03U 0.7 0.4 06
Chromium 260 270 221 19.9 27.2 225
Copper 390 390 133 11.7 14.6 12.6
Lead 450 530 3 4 5 4
Silver 6.1 6.1 04U 04U 04U 04U
Zinc 410 960 49 45 50 37
Mercury 041 059 0.05UJ 0.05J 0.06 UJ 0.05 UJ
PCBs in mg/kg OC
Aroclor 1016 0.36 U 0.30 U 020U 0.17 U
Aroclor 1221 0.36 U 0.30 U 0.20 U 0.17 U
Aroclor 1232 _ 0.36 U 030U 020 U 017 U
Aroclor 1242 0.36 U 030U 020U 017 U
Aroclor 1248 0.36 U 030U 020U 017 U
Aroclor 1254 036 U . 0.30 U 020U 017 U
Aroclor 1260 036 U 030 U 020U 017 U
Aroclor 1262 036 U 0.30 U 0.20 U 017 U
Aroclor 1268 0.36 U 0.30 U 020U 017 U
Total PCBs 12 65 0.36 U 030 U 020U 0.17 U
PAHSs in mg/kg OC
Naphthalene 99 170 3.64 U 1563 U 1.01 U 076 T
Acenaphthylene 66 66 364 U 1563 U 1.01 U 085U
Acenaphthene 16 57 364 U 1563 U 1.01 U 0.85 U
Fluorene 23 79 364 U 153 U 1.01 U 0.85 U
Phenanthrene 100 480 364 U 1.53 U 075 T 055T
Anthracene 220 1200 364 U 153 U 1.01 U 085U
2-Methylnaphthalene ‘ 38 64 364 U 1563 U -1.01 U 0.85 U
1-Methylnaphthalene 364 U 1.63 U 1.01 U 085U
Total LPAHs 370 780 3.64 U 1563 U 075 J 1.31J
Fluoranthene 160 1200 364 U 1.76 1.81 081 T
Pyrene 1000 1400 364 U 099 T 1.11 076 T
Benzo(a)anthracene 110 270 364 U 1.563 U 090T 042T
Chrysene 110 460 364 U 084T 1.66 068 T
Benzo(b)fluoranthene 364 U 084 T 1.06 051T
Benzo(k)fluoranthene 364 U 153 U 085T 047 T
Total Benzofluoranthenes 230 450 3.64 U 084 J 1.91J 0.97 J
Benzo(a)pyrene 99 210 364 U 1.53 U 075 T 042 T
Indeno(1,2,3-cd)pyrene 34 88 364 U 153 U 1.01 U 085U
Dibenz(a,h)anthracene 12 33 364 U 153 U 1.01 U 0.85 U
Benzo(g,h,i)perylene 31 78 364 U 153 U 1.01 U 085U
Total HPAHs 960 5300 364 U " 443 8.14 J 4.06 J
Chlorinated Benzenes in mg/kg OC
1,2-Dichlorobenzene 2.3 23 364 U 153 U 1.01 U 0.85 U
1,3-Dichiorobenzene 3.64 U 153 U 101U

085U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID
Sampling Date

1,4-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobenzene
Phthalate Esters in mg/kg OC
Dimethylphthalate
Diethylphthalate
Di-n-Butylphthalate
Butylbenzyiphthalate
bis(2-Ethylhexyl)phthalate
Di-n-Octyl phthalate

Miscellaneous Compounds in mg/kg OC

Dibenzofuran
Hexachlorobutadiene
N-Nitrosodiphenylamine
Guaiacol

Retene

lonizable Organic Compounds in ug/kg

Phenol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Pentachlorophenol
Benzyl Aicohol
Benzoic Acid

SMS
SQS CsL
3.1 9
0.81 1.8
0.38 2.3
53 53
61 110
220 1700
4.9 64
47 78
58 4500
15 58
3.9 6.2
11 11
420 1200
63 63
670 670
29 29
360 690
57 73
650 650

PGSS-62A
12/9/2008

3.64 U
3.64 U
3.64 U

364 U
3.64 U
364 U
364 U
364 U
3.64 U

364 U
364 U
364 U
364 U
4.95

240 J
39U
66
39U

200 U
39 UJ

390 U

PGSS-62B

12/9/2008

153 U
1.63 U
1.53 U

1.63 U
153U
153U
153 U
163U
1.53 U

153U
163U
183U
1.63 U
153 U

82 J
20U
20U
20U
98 U
20U
200 U

PGSS-63
12/9/2008

- 1.01
1.01
1.01

cCc

1.01
1.01
1.01
1.01
1.01
1.01

cccccc

1.01
1.01
1.01
1.01
1.01

ccCcccc

170 J
20U
20U
20U
98 U
20U

200 U

PGSS-64
12/9/2008

085U
085 U
085 U

085U
0.85 U
0.85U
085U
085U
085U

085U
085U
0.85U
0.85 U
0.85 U

42
20U
20 U
20U
97 U
20U
200U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID SMS PGSS-69 PGSS-70 PGSS-73 PGSS-75 (a)
Sampling Date SQS CSL 12/9/2008 12/9/2008 12/9/2008 12/9/2008
Total Organic Carbon in % 0.955 1.54 0.998 0.475
Metals in mg/kg
Arsenic 57 93 6 U 7U 6U 6 U
Cadmium 5.1 6.7 06 0.4 0.3 02U
Chromium 260 270 16.2 20.3 16.2 11.2
Copper 390 390 8.3 11 6.8 34
Lead 450 530 3U 6 2U 2U
Silver 61 6.1 04U 04U 04U 04U
Zinc 410 960 38 47 28 17
Mercury 041 059 0.05UJ 0.06 UJ 0.05 UJ 0.05 UJ
PCBs in mg/kg OC
Aroclor 1016 0.40 U 025U 039 U 0.82 U
Aroclor 1221 0.40 U 025U 039 U 082U
Aroclor 1232 040U 025U 039 U 082 U
Aroclor 1242 040U 025U 039 U 0.82 U
Aroclor 1248 : 040U 025U 0.39 U 0.82 U
Aroclor 1254 040U 025U 039 U 082U
Aroclor 1260 040 U 025U 039 U 082U
Aroclor 1262 0.40 U 025U 039 U 082U
Aroclor 1268 ' 0.40 U 025U 039 U 082U
Total PCBs 12 65 040U 025U 039 U 082U
PAHs in mg/kg OC '
Naphthalene 99 170 1.99 U 1.30 U 200U 421 U
Acenaphthylene 66 66 199 U 1.30 U 200U 421U
Acenaphthene 16 57 1.99 U 130 U 200U 421U
Fluorene 23 79 199 U 1.30 U 2.00 U 421U
Phenanthrene 100 480 1.99 U 3.51 200U 421U
Anthracene 220 1200 1.99 U 1.36 200U 421U
2-Methylnaphthalene 38 64 1.99 U 1.30 U 200U 421U
1-Methylnaphthalene 199 U 130U 200U 421U
Total LPAHs 370 780 1.99 U 4.87 200U 421U
Fluoranthene 160 1200 1.99 U 8.44 200U 421U
Pyrene 1000 1400 199 U 4.81 200U 421U
Benzo(a)anthracene 110 270 1.99 U 3.38 200U 421U
Chrysene 110 460 199 U 4.16 200U 421U
Benzo(b)fluoranthene 1.99 U 3.12 .200U 421U
Benzo(k)fluoranthene 1.99 U 3.70 200U 421U
Total Benzofluoranthenes 230 450 1.99 U 6.82 200 U 421U
Benzo(a)pyrene 99 210 199 U 273 200U 421U
indeno(1,2,3-cd)pyrene 34 88 1.99 U 071 T 200U 421U
Dibenz(a,h)anthracene 12 33 1.99 U 1.30 U 200U 421U
Benzo(g,h,i)perylene 31 78 199 U 065T 200U 421U
Total HPAHs 960 5300 199 U 3169 J 200U 421U
Chlorinated Benzenes in mg/kg OC
1,2-Dichlorobenzene 23 2.3 199 U 1.30 U 200U 421 U
1,3-Dichlorobenzene 1.09 U 1.30 U 200U 421 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID
Sampling Date

1,4-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobenzene
Phthalate Esters in mg/kg OC
Dimethylphthalate ’
Diethylphthalate
Di-n-Butylphthalate
Butylbenzylphthalate
bis(2-Ethylhexyl)phthalate
Di-n-Octyl phthalate

" Miscellaneous Compounds in mg/kg OC

Dibenzofuran
Hexachlorobutadiene
N-Nitrosodiphenylamine
Guaiacol

Retene

lonizable Organic Compounds in ug/kg

Phenol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Pentachlorophenol
Benzyi Alcohol
Benzoic Acid

SMS
SQS CsSL
31 9
0.81 1.8
0.38 2.3
53 53
61 110
220 1700
4.9 64
47 78
58 4500
15 58
3.9 6.2
11 11
420 1200
63 63
670 670
29 29
360 690
57 73
650 650

PGSS-69
12/9/2008

mR
© ©
© o 3
cCc

1.99 U
199 U
1.99 U
1.99 U
1.99 U
1.99 U

109 U
1.99 U
1.99 U
199 U
199 U

110 J
18U
19U
19U
97 U
19U
190 U

PGSS-70
12/9/2008

1.30 U
1.30 U
1.30 U

1.30 U
1.30 U
1.30 U
1.30 U
130 U
1.30 U

1.30 U
1.30 U
130 U
130 U
1.30 U

71J
20U
20U
20U
98 U
20U
200 U

PGSS-73
12/9/2008

200U
200 U
200 U

200U
200U
200U
200U
200U
200U

200U
200U
200U
2.00U
11.02

20U
20U
20U
20U
99 U
20U
200 U

PGSS-75 (a)
12/9/2008

4.21
4.21
4.21

cCcC

4.21
4.21
4.21
4.21
4.21
4.21

cccccc

4.21
4.21
4.21
4.21
4.21

cccgc

25
20U
20U
20U
9 u
20U
120 T
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID
Sampling Date

Total Organic Carbon in %

Metals in mg/kg
Arsenic
Cadmium
Chromium
Copper
Lead
Silver
Zinc
Mercury

PCBs in mg/kg OC
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Arocior 1262
Aroclor 1268
Total PCBs

PAHs in mg/kg OC
Naphthalene
Acenaphthyiene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
2-Methylnaphthalene
1-Methylnaphthalene
Total LPAHs
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Total Benzofluoranthenes
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
Total HPAHs

Chlorinated Benzenes in mg/kg OC

1,2-Dichlorobenzene
1,3-Dichlorobenzene

~ SMs
sQs csL
57 93
51 6.7
260 270
390 390
450 530
61 6.1
410 960
041 059
12 65
99 170
66 66
16 57
23 79
100 480
220 1200
38 64
370 780
160 1200
1000 1400
110 270
110 460
230 450
99 210
34 88
12 33
31 78
960 5300
23 23

PGSS-77
12/9/2008

1.88

7 U
0.5
221
12.9
5

04U
42

0.05J

0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

ccCccCccccccc

1.06 U
1.06 U
1.06 U
1.06 U
080T
1.06 U
1.06 U
1.06 U
0.80 J
2.13
1.38
085T
1.65
1.81
1.38
3.19
1.17
1.06 U
1.06 U
1.06 U
10.37 J

PGSS-77A
12/9/2008

2.38

6 U
0.5
22.7
12.8
4

04U
39

0.05 UJ

017 U
0.17 U
017 U
0.17.U
017 U
017 U
0.17 U
017 U
017 U,
017 U

1.55
0.84 U
0.84 U
0.84 U
2.06
076 T
0.84'U
084 U
437 J
2.23
227
1.22
1.68
1.60
0.92
2.52
0.92
065T
0.84 U
076 T
12.14 J

0.84 U
084 U

PGSS-80 (a) PGSS-83
12/10/2008  12/10/2008
0.285 1.87
6U 6U
02U 0.3
20.1 21.4
7 115
2U 3
0.3 U 04 U
26 46
0.06 UJ 0.06 UJ
1.37 U 021U
1.37 U 021 U
1.37 U 021U
1.37 U 021U
137 U 021U
137 U 0.21 U
1.37 U 021U
137 U 0.21 U
1.37 U 0.21 U
1.37 U 021U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02
7.02 U 3.10
7.02 U 1.71
702U  091T
7.02 U 2.25
7.02 U 1.23
7.02 U 1.07
7.02 U 2.30
7.02 U 070 T
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 10.96 J
7.02 U 1.02 U
7.02 U 1.02 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID
Sampling Date

1,4-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobenzene
Phthalate Esters in mg/kg OC
Dimethylphthalate
Diethylphthalate
Di-n-Butylphthalate
Butylbenzylphthalate
bis(2-Ethylhexyl)phthalate
Di-n-Octyl phthalate

Miscellaneous Compounds in mg/kg OC

Dibenzofuran
Hexachlorobutadiene
N-Nitrosodiphenylamine
Guaiacol

Retene

lonizable Organic Compounds in ug/kg

Phenol
2-Methyiphenol
4-Methylphenol
2,4-Dimethylphenol
Pentachlorophenol
Benzyl Alcohol
Benzoic Acid

SMS
SQS CsSL
3.1 9
0.81 1.8
0.38 2.3
53 53
61 110
220 1700
4.9 64
47 78
58 4500
15 58
3.9 6.2
11 11
420 1200
63 63
670 670
29 29
360 690
57 73
650 650

PGSS-77
12/9/2008

1.06 U
1.06 U
1.06 U

PGSS-77A
12/9/2008

0.84 U
084 U
0.84 U

084 U
084 U
084 U
084 U
084 U
084 U

084 U
084 U
0.84 U
084 U
0.59

110

20U
20U
20U
o9 U
20U
200 U

PGSS-80(a) PGSS-83
12/10/2008  12/10/2008
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
7.02 U 1.02 U
31 36 J
20 U 19 U
20 U 19 U
20 U 19 U
99 U 97 U
20 U 19U
200 U 190 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID SMS PGSS-92 PGSS-GEO-3
Sampling Date SQS CSL 12/10/2008 12/10/2008
Total Organic Carbon in % 3.01 1.78
Metals in mg/kg
Arsenic 57 93 8u 7U
Cadmium 5.1 6.7 0.7 03U
Chromium 260 270 259 16.8
Copper 390 390 221 5.9
Lead 450 530 6 3U
Silver 6.1 6.1 05U 04U
Zinc 410 960 49 28
Mercury : 0.41 0.59 0.07 UWJ 0.06 UJ
PCBs in mg/kg OC
Aroclor 1016 013 U 022 U
Aroclor 1221 0.13 U 022 U
Aroclor 1232 013 U 022 U
Aroclor 1242 0.13 U 022 U
Aroclor 1248 013 U 022 U
Aroclor 1254 013 U 022 U
Aroclor 1260 0.13 U 0.22 U
.Aroclor 1262 013 U
Aroclor 1268 0.13 U
Total PCBs 12 65 0.13 U 022 U
PAHs in mg/kg OC
Naphthalene 99 170 066 U 112 U
Acenaphthylene 66 66 066 U 112 U
Acenaphthene 16 57 066 U 112 U
Fluorene 23 79 0.66 U 112 U
Phenanthrene 100 480 1.00 1.46
Anthracene 220 1200 066 U 112 U
2-Methylnaphthalene 38 64 066 U 112 U
1-Methylnaphthalene 0.66 U 112 U
Total LPAHs 370 780 1.00 1.46
Fluoranthene 160 1200 1.00 1.91
Pyrene 1000 1400 1.16 2.36
Benzo(a)anthracene 110 270 040 T 067 T
Chrysene 110 460 040 T 084T
Benzo(b)fluoranthene 0.66 U 062T
Benzo(k)fluoranthene 066 U 067 T
Total Benzofluoranthenes 230 450 0.66 U 129 J
Benzo(a)pyrene 99 210 037 T 073 T
Indeno(1,2,3-cd)pyrene 34 88 0.66 U 112 U
Dibenz(a,h)anthracene 12 33 0.66 U 1.12 U
Benzo(g,h,i)perylene 31 78 0.66 U 1.12 U
Total HPAHs 960 5300 3.32J 7.81J
Chlorinated Benzenes in mg/kg OC
1,2-Dichlorobenzene 2.3 2.3 066 U 112 U
1,3-Dichlorobenzene 0.66 U 112 U
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Table 6 - Analytical Results for Sediment Samples - Compared to SMS Sediment Quality Criteria

Sample ID SMS PGSS-92 PGSS-GEO-3
Sampling Date SQS CSL 12/10/2008 12/10/2008
1,4-Dichiorobenzene 3.1 9 0.66 U 112 U
1,2,4-Trichlorobenzene 0.81 1.8 0.66 U 1.12 U
Hexachlorobenzene 0.38 2.3 0.66 U 1.12 U
Phthalate Esters in mg/kg OC
Dimethylphthalate 53 53 0.66 U 112U
Diethylphthalate 61 110 0.66 U 112 U
Di-n-Butylphthalate 220 1700 0.66 U 112U
Butylbenzylphthalate 4.9 64 0.66 U 112U
bis(2-Ethylhexyl)phthalate 47 78 0.66 U 112 U
Di-n-Octyl phthaiate 58 4500 0.66 U 112U
Miscellaneous Compounds in mg/kg OC
Dibenzofuran 15 58 0.66 U 1.12 U
Hexachlorobutadiene 39 82 0.66 U 112 U
N-Nitrosodiphenylamine 11 11 0.66 U 112 U
Guaiacol 0.66 U 112 U
Retene 0.66 U 112 U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 42 20U
2-Methylphenol 63 63 20U 20U
4-Methylphenol 670 670 20U 20U
2,4-Dimethyliphenol 29 29 20U 20 U
Pentachlorophenol 360 690 99 U 100 U
Benzyl Alcohol Y4 73 20U 20U
Benzoic Acid 650 650 200 U 200 U

(a) TOC concentration outside of range
(0.5 to 3.5%) for OC normalization.
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Table 7 - Analytical Results and TCDD TEQs for Sediment Samples Sheet 1 of 2

Sample ID PGSS-8 PGSS-22 PGSS-51 PGSS-64 PGSS-73 PGSS-75 PGSS-77A
Sampling Date 12/04/2008 12/04/2008 12/08/2008 12/09/2008 12/09/2008 12/09/2008 12/09/2008
SDG G1040-3 G1040-3 G1040-2 G1040-2 G1040-2 G1040-2 G1040-1

Dioxins in ng/kg

2,3,7,8-TCDD 0.144 U 0.155 U 0.115 U 0.108 U 0.104 U 0.104 U 0.108 U
1,2,3,7,8-PeCDD 131 T 0.36 U 0.267 U 0.251 U 0.242 U 0.242 U 0.251 U
1,2,3,4,7,8-HxCDD 0.494 U 0.529 U 0.392 U 0.369 U 0.356 U 0.356 U 0.369 U
1,2,3,6,7,8-HxCDD 109 T 132 T 0413 U 097 T 0.376 U 0.376 U 0837 T
1,2,3,7,8,9-HxCDD 0.286 U 083 T 141 T 0.213 U 0.206 U 0.206 U 0.214 U
1,2,3,4,6,7,8-HpCDD 9.5 23.8 48.3 16.4 5.85 3.03J 20.1
OCDD 70.6 223 449 135 48.5 22.8 199
2,3,7,8-TCDF 0.137 U 116 T 1.86 1.05 0334T 0.099 U 0.862 T
1,2,3,7,8-PeCDF 0.387 U 046 T 0.657 T 0419 T 0.279 U 0.279 U 0294 T
2,3,4,7,8-PeCDF 0.317 U 058 T 0972 T 0.508 T 0.228 U 0.228 U 0.237 U
1,2,3,4,7,8-HXCDF 0.696 U 0.746 U 0582 T 0.52 U 0.502 U 0.502 U 052 U
1,2,3,6,7,8-HXCDF 0.167 U 0.179 U 0.132 U 0.125 U 0.12 U 0.12 U 0.125 U
1,2,3,7,8,9-HXCDF 0.321 U 0.344 U 0.255 U 0.24 U 0.232 U 0.232 U 0.24 U
2,3,4,6,7,8-HXCDF 0.379 U 0.407 U 0612 T 0.283 U 0.274 U 0.274 U 0.284 U
1,2,3,4,6,7,8-HpCDF 222T 3.08T 5.7 244 T 112 T 451 251 T
1,2,3,4,7,8,9-HpCDF 0.72 U 0.771 U 0.571 U 0.538 U 0.519 U 0.519 U 0.538 U
OCDF 535T 695 T 13.8 549 T 238 T 13 68T
Total TCDD 6.51 23.7 24 8.74 4.32 0392 T 23.7
Total PeCDD 1247 15.7 7 15.7 7 6.37 J 3.17 JT 0.332 JT 9.83
Total HXCDD 13.3 24.2 37.4 145 5.35 179 T 16.2
Total HpCDD 34.1 134 286 80 27.2 13 126
Total TCDF 238 136 J 28.8 7 16.7 J 2917 0.099 UJ 127
Total PeCDF 15T 5.79 JT 10.2 7 6.17 J 0465 T 0.228 UJ 4.08 JT
Total HXCDF 239 T 223T 8.59 3.14 T 0.684 T 292 T 277 T
Total HpCDF ST7TT 8.55 16 6.64 275 T 18.8 7.24
TEQ (ND=0) 1.559 0.857 1.437 0.598 0.118 0.086 0.372
TEQ (ND=%2) 1.812 1.228 1.690 0.867 0.436 0.408 0.772
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Table 7 - Analytical Results and TCDD TEQs for Sediment Samples Sheet 2 of 2

Sample ID PGSS-80 PGSS-92 PGSS-GEO-3
Sampling Date 12/10/2008 12/10/2008 12/10/2008
SDG G1040-1 G1040-1 G1040-1

Dioxins in ng/kg

2,3,7,8-TCDD 0.105 U 0.11 U 0.106 U
1,2,3,7,8-PeCDD 0.243 U 0555 T 0.247 U
1,2,3,4,7,8-HxCDD 0.357 U 0.375 U 0.362 U
1,2,3,6,7,8-HxCDD 0.377 U 238 T 0.607 T
1,2,3,7,8,9-HxCDD 0.207 U 117 T 0.21 U
1,2,3,4,6,7,8-HpCDD 1427 89.8 5.9

OCDD 10.5 922 43.6

2,3,7,8-TCDF 0.0995 U 0832 T 0625 T
1,2,3,7,8-PeCDF 0.28 U 0413 T 0.284 U
2,3,4,7,8-PeCDF 0.229 U 0.241 U 0.308 T
1,2,3,4,7,8-HXCDF 0.504 U 0.529 U 0.511 U
1,2,3,6,7,8-HXCDF 0.121 U 0.127 U 0.123 U
1,2,3,7,8,9-HXCDF 0.233 U 0.244 U 0.236 U
2,3,4,6,7,8-HXCDF 0.275 U 0537 T 0.278 U
1,2,3,4,6,7,8-HpCDF 0.504 U 8.08 13T
1,2,3,4,7,8,9-HpCDF 0.521 U 0.547 U 0.528 U
OCDF 0.649 U 26 25T
Total TCDD 0.105 U 11 4.37

Total PeCDD 0.243 U 10.7 J 4.02T
Total HXCDD 0.207 U 51.1 7.17

Total HpCDD 5.91 563 21.3

Total TCDF 0.0995 U 13.3J 7.03J
Total PeCDF 0.229 U 5.22 ] 29271
Total HXCDF 0.121 U 10.7 157 T
Total HpCDF 0.504 U 26 285 T
TEQ (ND=0) 0.017 2.322 0.301

TEQ (ND=%2) 0.344 2.480 0.571

U = Not detected at reporting limit indicated.
J = Estimated value.
T = Value is between the MDL and MRL.
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Table 8- Analytical Results for Carr Inlet Reference Samples

Sample ID CR20W

Sampling Date 1/9/2009
Conventionals in mg/kg

Sulfide 325

N-Ammonia 6.83
Conventionals in %

Preserved Total Solids 65.10

Total Organic Carbon 0.679

Total Solids 63.20

Total Volatile Solids 2.52

U = Not detected at reporting limit indicated.

CR23MOD
1/9/2009

111
4.90

59.00
0.628
66.20

2.12

MSMP43
1/9/2009

135U
3.02

72.90
0.534
74.10

0.92
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Table 9 - Apparent Grain Size for Sediment and Carr Inlet Reference Samples Sheet 1 of 3

Sample ID PGSS-8 PGSS-15 PGSS-16 PGSS-18 PGSS-20 PGSS-21B PGSS-22 PGSS-29A
Sampling Date 12/4/2008 12/4/2008 12/4/2008 12/4/2008 12/4/2008 12/4/2008 12/4/2008 12/4/2008
Grain Size in %

Gravel 0.2 <0.1 <0.1 <0.1 <0.1 1.3 0.1 15
Very Coarse Sand 1.3 0.7 0.6 0.3 0.3 2 0.5 2
Coarse Sand 1.2 0.8 1.1 1.1 0.5 2.8 0.7 25
Medium Sand 1.3 1 0.8 0.9 0.6 8.4 0.8 4.3
Fine Sand 2.9 1.5 0.7 0.7 0.7 19.1 1.3 7.7
Very Fine Sand 5.1 3.3 2.3 2.3 4.3 16.2 4.4 121
Coarse Silt 10.6 9.5 7.6 7.7 154 11.9 10.6 13.7
Medium Silt 20.9 19.5 17 21.1 25.4 9.6 17.4 14
Fine Silt 16.8 17.4 17.9 18.9 18.2 7.5 16.7 11
Very Fine Silt 11.8 12.9 15.8 13.3 11.2 5.7 13.4 8.3
8-9 Phi Clay 7.5 9.2 12.2 9.8 6.5 4.2 104 6.2
9-10 Phi Clay 6.8 8.6 9.2 8.6 55 3.6 7.9 5.2

< 10 Phi Clay 13.5 15.7 14.8 15.5 114 7.9 15.8 11.6
Total Fines 87.9 92.7 94.4 94.8 93.6 50.2 92.2 69.9
Sample ID PGSS-30 PGSS-31 PGSS-33 PGSS-35 PGSS-38A PGSS-39 PGSS-40 PGSS-42
Sampling Date 12/5/2008 12/5/2008 12/5/2008 12/5/2008 12/5/2008 12/5/2008 12/5/2008 12/5/2008

Grain Size in %

Gravel 0.1 0.1 <0.1 <0.1 0.1 0.1 <0.1 <0.1
Very Coarse Sand 11 0.9 0.7 0.3 0.6 0.8 0.9 0.9
Coarse Sand 14 1.1 1.1 1 1.9 1.1 0.9 1.2
Medium Sand 1.5 1.2 1.1 1.1 9.8 1.1 1.2 15
Fine Sand 2.1 1.7 2 1.3 20.2 1.7 3.1 4.7
Very Fine Sand 6.2 6.4 8.1 5.3 15 6.5 9.9 14.2
Coarse Silt 12.2 13.1 14.5 9.7 11 13.2 14.1 16.1
Medium Silt 13.6 14.9 154 14.4 9.9 15 15.1 9.9
Fine Silt 14.8 14.9 15.2 17.4 9 13.7 12.4 11.4
Very Fine Silt 13.3 12.3 11.2 15.9 9.2 13.2 11.6 10.3
8-9 Phi Clay 9.3 9.9 8.5 10.6 4.4 9.8 9.3 8.7
9-10 Phi Clay 8.4 8.2 7.7 7.8 3 8.6 7.2 7.7

< 10 Phi Clay 16 15.3 14.6 15.2 5.8 15.3 14.3 13.3
Total Fines 87.6 88.6 87 91 52.4 88.7 84.1 77.4
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Table 9 - Apparent Grain Size for Sediment and Carr Inlet Reference Samples Sheet 2 of 3

Sample ID PGSS-44 PGSS-45 PGSS-47 PGSS-51 PGSS-53 PGSS-54 PGSS-56 PGSS-58
Sampling Date 12/5/2008 12/8/2008 12/8/2008 12/8/2008 12/8/2008 12/8/2008 12/8/2008 12/9/2008
Grain Size in %
Gravel <0.1 0.4 0.2 0.3 0.2 0.2 <0.1 0.6
Very Coarse Sand 0.7 2.9 1.1 1.3 0.9 0.9 0.1 3.4
Coarse Sand 1.3 2.3 4.6 1.8 1.7 1.1 3.2 3.9
Medium Sand 1.3 15 23.7 3.3 3.4 3.3 26.2 3.1
Fine Sand 2.6 1.7 35.1 9 12.7 12.5 47.2 7.2
Very Fine Sand 8.7 5.4 13.2 18.9 22.1 21.3 10.7 11.4
Coarse Silt 11.4 11.7 5.3 10 10.1 12.5 2.3 9.9
Medium Silt 12.9 21.7 35 8.6 9.2 10.4 1.8 12.8
Fine Silt 14.4 14.8 3 12.4 8.7 8.6 1.4 11
Very Fine Silt 13.5 10.6 1.9 7.8 7 6.2 1.4 8.7
8-9 Phi Clay 9.7 7.2 1.7 7 6.2 6.2 1.2 7.6
9-10 Phi Clay 8.3 6.1 2.1 6.7 55 5.2 15 6.9
< 10 Phi Clay 15.2 13.7 4.5 12.7 12.2 11.7 3.1 13.6
Total Fines 85.4 85.8 22 65.3 58.9 60.8 12.6 70.5
Sample ID PGSS-62 PGSS-63 PGSS-64 PGSS-67 PGSS-73 PGSS-75 PGSS-77A PGSS-92
Sampling Date 12/9/2008 12/9/2008 12/9/2008 12/9/2008 12/9/2008 12/9/2008 12/9/2008 12/10/2008
Grain Size in %

Gravel <0.1 1 <0.1 <0.1 0.2 <0.1 0.1 24.1
Very Coarse Sand 0.2 2.9 0.3 0.1 0.1 0.3 1 7.4
Coarse Sand 4.8 8.5 2 1 4.7 6.1 6.9 7.9
Medium Sand 33.6 25.3 20.6 10.3 49.1 39.2 315 17.8
Fine Sand 45 28.6 47.4 61.3 37.1 44.3 33.6 15.8
Very Fine Sand 9.6 11.8 6.5 11.9 2.6 6.2 8.5 9.1
Coarse Silt 1.8 55 4.2 2.1 0.8 1.3 3.9 4.1
Medium Silt 0.6 2.8 3 15 0.5 0.2 3 3.4
Fine Silt 0.6 25 3.3 2 0.6 0.3 2.2 2.3
Very Fine Silt 0.6 2.1 2.7 2 0.7 0.3 2 2
8-9 Phi Clay 0.7 2 2.1 1.7 0.8 0.3 1.6 1.4
9-10 Phi Clay 0.7 1.9 2.4 2.1 0.9 0.3 2.1 15
< 10 Phi Clay 1.7 5.1 55 3.9 1.8 1.2 3.8 3.4
Total Fines 6.7 21.8 23.2 15.3 6.1 3.9 18.5 18
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Table 9 - Apparent Grain Size for Sediment and Carr Inlet Reference Samples Sheet 3 of 3

Sample ID STATION 42 S-1 STATION 42 S-2 STATION 42 S-3 STATION 42 S-4 CR20W CR23MOD MSMP43
Sampling Date 12/3/2008 12/3/2008 12/3/2008 12/3/2008 1/9/2009 1/9/2009 1/9/2009
Grain Size in %
Gravel 0.4 0.4 <0.1 0.2 <0.1 <0.1 <0.1
Very Coarse Sand 1.6 0.6 0.2 0.7 0.1 0.2 0.1
Coarse Sand 2.6 1.4 0.5 1 0.3 0.6 1
Medium Sand 2.8 2.4 1 2.4 0.6 1.4 19.5
Fine Sand 7.6 5.2 2.7 4.7 1.6 7.2 60.2
Very Fine Sand 19.7 15.3 111 14.3 17.7 39.1 12.7
Coarse Silt 14.9 14.2 14.5 13.5 37 24.8 1.1
Medium Silt 12.4 12.7 16.1 14.1 23.8 13 0.6
Fine Silt 9.8 11.4 13.2 12.7 7 4.4 0.5
Very Fine Silt 6.8 8.4 9.8 8.4 2.1 1.7 0.6
8-9 Phi Clay 6 7.7 7.1 7 1.9 1.8 0.8
9-10 Phi Clay 5.8 7.6 7.3 6.8 1.5 1.3 1.1
< 10 Phi Clay 9.8 12.8 16.5 14.2 6.4 4.6 1.7
Total Fines 65.5 74.8 84.4 76.8 79.7 51.6 6.4
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Table 10 - Toxicity Testing Summary Results

Microtox Amphipod Larval Juvenile SMS
Location Bioluminescence Mortality Development Polychaete Growth Interpretation
08 PASS PASS PASS PASS PASS
14A PASS
15 PASS PASS PASS PASS PASS
16 FAIL SQS PASS PASS PASS FAIL SQS
18 PASS PASS FAIL SQS FAIL SQS? FAIL CSL
20 PASS PASS PASS PASS PASS
21A PASS
21B PASS® PASS FAIL CSL"® PASS FAIL CSL
22 PASS PASS FAIL CSL PASS FAIL CSL
29 PASS
29A PASS? PASS FAIL CSL"® PASS FAIL CSL
30 PASS PASS FAIL SQS FAIL SQS? FAIL CSL
31 PASS PASS FAIL SQS PASS FAIL SQS
33 PASS PASS FAIL SQS FAIL SQS? FAIL CSL
35 PASS PASS FAIL SQS PASS FAIL SQS
38 PASS
38A PASS? PASS FAIL CSL"® PASS FAIL CSL
39 PASS PASS FAIL CSL FAIL SQS? FAIL CSL
40 PASS PASS FAIL CSL FAIL SQS? FAIL CSL
42 PASS PASS FAIL CSL PASS FAIL CSL
44 PASS PASS FAIL SQS PASS FAIL SQS
45 PASS PASS PASS PASS PASS
46 PASS
47 PASS PASS FAIL SQS PASS FAIL SQS
47A PASS?
51 FAIL SQS PASS FAIL SQS PASS FAIL CSL
53 PASS PASS FAIL SQS PASS FAIL SQS
54 PASS PASS FAIL CSL PASS FAIL CSL
55 PASS?
56 PASS PASS FAIL CSL PASS FAIL CSL
58 FAIL SQS PASS PASS PASS FAIL SQS
61 PASS
62 PASS PASS PASS PASS PASS
62A PASS
62B FAIL SQS PASS PASS PASS FAIL SQS
63 FAIL SQS?* PASS PASS PASS FAIL SQS
64 PASS? PASS FAIL CSL PASS FAIL CSL
67 PASS PASS PASS PASS PASS
68 PASS
69 FAIL SQS PASS PASS PASS FAIL SQS
70 PASS
71 PASS
73 (geoduck 1) PASS PASS PASS PASS PASS
75 (near clam2/oyster2) PASS PASS PASS PASS PASS
77 PASS?
T7A PASS PASS PASS PASS PASS
78 PASS
80 (geoduck 2) PASS
82 PASS
83 PASS
92 PASS PASS PASS PASS PASS
Geo 03 PASS

Blank indicates analysis not performed

a - Reference sediment failed performance criteria. Test sediment compared to control.

b - Reference sediment (CR23Mod) failed performance criteria. Test sediment compared to control even though control is
seawater rather than sediment.

¢ - Test sediment also failed when compared to reference sediment CR20W, which passed performance criteria.
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Table 11 - Analytical Results for Biota Samples Sheet 1 of 2
Sample ID CLAM #1A CLAM 2A CRAB1-A MEAT CRAB1-APAN2 OYSTER #1A OYSTER #2A
Sampling Date 12/15/2008 12/15/2008 12/23/2008 12/23/2008 12/15/2008 12/15/2008
Percent Lipids-Wet Wt 0.232 0.487 0.208 3.01 1.97 1.97

Metals in mg/kg-wet wt.
Arsenic 2 2 7 4 1U 1
Cadmium 0.36 0.24 0.04 0.34 0.99 0.96
Chromium 0.3 0.3 0.1 0.1 0.1 0.2
Copper 1.37 1.02 8.65 19.2 3.98 4.45
Lead 04U 04U 04U 04U 04U 04U
Silver 0.12 0.09 0.19 0.5 0.1 0.1
Zinc 10.1 10.5 50.2 15.1 101 124
Mercury 0.01 U 0.01 U 0.047 0.03 0.01 0.01

PCBs in ug/kg-wet wt.
Aroclor 1016 8 U 8 U 8 U 8 U 8 U 8 U
Aroclor 1221 8 U 8 U 8 U 8 U 8 U 8 U
Aroclor 1232 8 U 8 U 8 U 8 U 8 U 8 U
Aroclor 1242 8u 8u 8u 8u 8u 8u
Aroclor 1248 12 U 8 u 8 u 8 u 8 u 8 u
Aroclor 1254 8u 8u 8u 20U 8u 8u
Aroclor 1260 8u 8u 8u 1517 8 U 8u
Aroclor 1262 8u 8u 8u 8u 8u 8u
Aroclor 1268 8u 8 U 8 U 8u 8u 8u
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Table 11 - Analytical Results for Biota Samples Sheet 2 of 2

Sample ID GD STATION #1A GD STATION #2A GD STATION #3A
Sampling Date 12/16/2008 12/16/2008 12/16/2008
Percent Lipids-Wet Wt 0.481 0.426 0.823
Metals in mg/kg-wet wt.
Arsenic 1 2 2
Cadmium 0.19 0.19 0.26
Chromium 0.1 0.1 0.2
Copper 3.25 2.85 6.29
Lead 04U 04U 0.4 U
Silver 0.93 1.15 1.47
Zinc 16.5 14.5 30.8
Mercury 0.01 0.01 0.02
PCBs in ug/kg-wet wt.

Aroclor 1016 4 U 4 U 4 U
Aroclor 1221 4 U 4 U 4 U
Aroclor 1232 4 U 4 U 4 U
Aroclor 1242 4 U 4 U 4 U
Aroclor 1248 4 U 4 U 4 U
Aroclor 1254 4 U 4 U 4 U
Aroclor 1260 4 U 4 U 4 U
Aroclor 1262 4 U 4 U 4 U
Aroclor 1268 4 U 4 U 4 U

U = Not detected at reporting limit indicated.
J = Estimated value.
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Table 12 - Analytical Results and TCDD TEQs for Tissue Samples Sheet 1 of 2

Sample ID CLAM #1A CLAM #2A CRAB1-A MEAT CRAB1-A PAN2 GD STATION #1A
Sampling Date 12/15/2008 12/15/2008 12/23/2008 12/23/2008 12/16/2008
SDG G1040-5 G1040-5 G1040-6 G1040-6 G1040-7

Dioxins in ng/kg-wet wt.

2,3,7,8-TCDD 0.111 U 0.117 U 0.112 U 0.106 U 0.111 U
1,2,3,7,8-PeCDD 0.26 U 0.273 U 0.262 U 0.428 T 0.258 U
1,2,3,4,7,8-HxCDD 0.381 U 04U 0.384 U 0.364 U 0.378 U
1,2,3,6,7,8-HxCDD 0.402 U 0.423 U 0.406 U 105T 0.399 U
1,2,3,7,8,9-HxCDD 0.221 U 0.232 U 0.223 U 0.211 U 0.219 U
1,2,3,4,6,7,8-HpCDD 0.402 U 0.422 U 0.406 U 18T 0.399 U
OCDD 0.779 U 0.818 U 0.786 U 23T 258 T
2,3,7,8-TCDF 0.106 U 0.111 U 0223 T 1.03 0.105 U
1,2,3,7,8-PeCDF 0.299 U 0.314 U 0.301 U 0.286 U 0.297 U
2,3,4,7,8-PeCDF 0.245 U 0.257 U 0.247 U 0455 T 0.243 U
1,2,3,4,7,8-HXCDF 0.537 U 0.564 U 0.542 U 0.513 U 0.533 U
1,2,3,6,7,8-HXCDF 0.129 U 0.135 U 0.13 U 0.123 U 0.128 U
1,2,3,7,8,9-HXCDF 0.248 U 0.261 U 0.25 U 0.237 U 0.246 U
2,3,4,6,7,8-HXCDF 0.293 U 0.308 U 0.296 U 0.28 U 0.291 U
1,2,3,4,6,7,8-HpCDF 0.537 U 0.564 U 0.542 U 0.513 U 0.533 U
1,2,3,4,7,8,9-HpCDF 0.556 U 0.584 U 0.561 U 0.531 U 0.552 U
OCDF 0.692 U 0.727 U 0.698 U 0.661 U 0.687 U
Total TCDD 0.111 U 0.117 U 0.112 U 0.786 T 0.111 U
Total PeCDD 0.26 U 0.273 U 0.262 U 1417 0.258 U
Total HXCDD 0.221 U 0.232 U 0429 T 4.69 0.219 U
Total HpCDD 0.402 U 0.422 U 0.406 U 5.89 0.768 T
Total TCDF 0.106 U 0.111 U 0.223 JT 419 J 0.105 U
Total PeCDF 0.245 U 0.257 U 0.247 U 38T 0.243 U
Total HXCDF 0.129 U 0.135 U 0.13 U 178 T 0.128 U
Total HpCDF 0.537 U 0.564 U 0.542 U 0.513 U 0.533 U
TEQ (ND=0) 0.000 0.000 0.022 0.791 0.0008

TEQ (ND=%2) 0.350 0.368 0.370 0.940 0.349
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Table 12 - Analytical Results and TCDD TEQs for Tissue Samples Sheet 2 of 2

Sample ID GD STATION #2A  GD STATION #3A  OYSTER #1A OYSTER #2A
Sampling Date 12/16/2008 12/16/2008 12/15/2008 12/15/2008
SDG G1040-7 G1040-7 G1040-4 G1040-4

Dioxins in ng/kg-wet wt.

2,3,7,8-TCDD 0.107 U 0.107 U 0.117 U 0.108 U
1,2,3,7,8-PeCDD 0.25U 0.25U 0.272 U 0.252 U
1,2,3,4,7,8-HxCDD 0.367 U 0.367 U 0.399 U 0.37 U
1,2,3,6,7,8-HxCDD 0.387 U 0.387 U 0.421 U 0.391 U
1,2,3,7,8,9-HxCDD 0.212 U 0.212 U 0.231 U 0.214 U
1,2,3,4,6,7,8-HpCDD 0.387 U 0.387 U 0.421 U 0.391 U
OCDD 151 T 105T 0.816 U 178 T
2,3,7,8-TCDF 0.102 U 0.102 U 0.111 U 0375 T
1,2,3,7,8-PeCDF 0.288 U 0.288 U 0.313 U 0.29 U
2,3,4,7,8-PeCDF 0.235 U 0.235 U 0.256 U 0.237 U
1,2,3,4,7,8-HXCDF 0.517 U 0.517 U 0.563 U 0.522 U
1,2,3,6,7,8-HXCDF 0.124 U 0.124 U 0.135 U 0.125 U
1,2,3,7,8,9-HXCDF 0.239 U 0.239 U 0.26 U 0.241 U
2,3,4,6,7,8-HXCDF 0.282 U 0.282 U 0.307 U 0.285 U
1,2,3,4,6,7,8-HpCDF 0.517 U 0.517 U 0.562 U 0.521 U
1,2,3,4,7,8,9-HpCDF 0.535 U 0.535 U 0.582 U 054 U
OCDF 0.666 U 0.666 U 0.725 U 0.672 U
Total TCDD 0.107 U 0.107 U 0.117 U 0.108 U
Total PeCDD 025U 025U 0.272 U 0.252 U
Total HXCDD 0.212 U 0.212 U 0.231 U 0.214 U
Total HpCDD 0528 T 0.387 U 0.421 U 0735 T
Total TCDF 0.102 UJ 0.102 U 0.111 UJ 0.375JT
Total PeCDF 0.235 U 0.235 U 0.256 U 0264 T
Total HXCDF 0.124 U 0.124 U 0.135 U 0.125 U
Total HpCDF 0.517 U 0.517 U 0.562 U 0.521 U
TEQ (ND=0) 0.00045 0.00032 0.000 0.038
TEQ (ND=%2) 0.337 0.337 0.367 0.373

U = Not detected at reporting limit indicated.
J = Estimated value.
T = Value is between the MDL and MRL.
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Table 13 - Conventional Sediment Parameter Concentrations Compared to Mytilus and Neanthes Test Results

Resin Larval Percent  Decreased
Sample  Total Percent TOC TVS TVS/TOC NH3  Sulfide  Acids Abnormalityand  Growth
Location Solids Fines in percent in percent Ratio inmg/Kg in mg/Kg in ug/kg Mortalityb Percent”

Geo-3 70.9% 18% 1.78% 1.74% 0.98 10.4 114 900

SS-08 33.9% 85% 3.93% | 10.43% 2.65 24.3 485 1410 10.5 4.8
SS-14A 72.9% 21% 1.46% 2.00% 1.37 3.52 125 1830

SS-15 32.2% 86% 3.46% | 10.24% 2.96 22.5 243 780 12.7 25.0
SS-16 27.2% 87% 2.65% 9.19% 3.53 53.6 1060 430 14.4 19.2
SS-18 35.8% 82% 2.49% 8.78% 3.53 3.05 113 620 22.7 32.7
SS-20 43.1% 81% 3.65% 6.67% 1.83 7.66 158 650 11.4 -7.0
SS-21A 81.8% 8% 1.33% 2.36% 1.77 3.26 71.6 1410

SS-21B 45.4% 45% 3.02% | 11.22% 3.72 7.75 468 3410 31.9° 29.8
SS-22 31.5% 82% 3.21% 9.29% 2.89 34.9 640 710 38.9 14.4
SS-29 70.6% 17% 1.83% 3.11% 1.70 2.75 167 1870

SS-29A 37.9% 57% 473% | 12.68% 2.68 16.3 419 1840 22.7° 26.0
SS-30 35.4% 74% 3.65% 8.89% 2.44 12.3 697 660 24.0 40.4
SS-31 38.8% 76% 2.23% 8.96% 4.02 5.37 608 670 24.9 24.0
SS-33 39.9% 76% 2.41% 8.41% 3.49 12.1 372 640 19.2 34.6
SS-35 34.2% 81% 2.52% 8.62% 3.42 26.4 459 370 16.2 18.3
SS-38 59.6% 20% 2.00% 2.38% 1.19 3.85 142 1200

SS-38A 42.7% 64% 3.40% 5.70% 1.68 4.11 382 790 33.2° 27.9
SS-39 35.6% 73% 2.98% 8.81% 2.96 14.6 693 650 30.6 31.7
SS-40 39.2% 68% 2.99% 9.09% 3.04 6.81 1120 1100 31.4 37.5
SS-42 40.5% 2% 2.11% 8.12% 3.85 5.7 1060 1500 44.1 26.0
SS-44 36.4% 70% 2.67% 8.14% 3.05 9.37 691 1970 19.4 27.4
SS-45 35.4% 85% 2.85% 7.60% 2.67 39.9 685 8470 13.3 16.0
SS-46 72.2% 19% 1.27% 1.88% 1.48 2.83 228 3930

SS-47 64.5% 24% 2.39% 3.80% 1.59 6.05 281 4800 19.7 -8.0
SS-47A 57.9% 50% 1.84% 3.84% 2.09 4.84 462 8930

SS-51 41.7% 69% 2.24% 7.49% 3.34 8.43 775 13770 15.7 17.0
SS-53 46.0% 67% 2.50% 6.34% 2.54 4.81 709 7660 19.8 20.8
SS-54 49.5% 70% 1.78% 5.60% 3.15 9.26 667 8260 42.7 23.6
SS-55 72.4% 33% 0.88% 1.97% 2.24 4.39 176 2070

SS-56 70.5% 23% 1.64% 1.76% 1.07 4.04 212 2660 36.9 -17.0
SS-58 32.8% 68% 3.14% 8.75% 2.79 22.7 524 7330 12.9 21.7
SS-61 67.9% 27% 1.82% 2.55% 1.40 3.59 245 3130

SS-62 78.8% 6% 0.70% 1.06% 1.52 7.08 79.4 1610 -20.0 -20.0
SS-62A 75.0% 29% 1.07% 1.94% 181 8.86 176 4090

SS-62B 67.8% 33% 1.31% 2.56% 1.95 6.24 155 4020

SS-63 67.9% 14% 1.99% 2.87% 1.44 3.95 235 3320 9.3 15.2
SS-64 64.3% 39% 2.36% 2.95% 1.25 5.02 278 3180 30.6 16.2
SS-67 68.5% 26% 1.75% 2.32% 1.33 4.54 21.4 2600 7.4 -9.0
SS-68 74.2% 14% 1.30% 1.45% 1.12 3.27 16.1 1840

SS-69 84.2% 25% 0.96% 1.95% 2.04 3.71 24.4 3110

SS-70 71.6% 21% 1.54% 2.15% 1.40 4.01 24.7 2150

SS-71 74.7% 11% 1.57% 1.53% 0.97 3.46 67.5 960

SS-73 75.3% 8% 1.00% 1.28% 1.28 2.72 43.4 920 -8.0 -17.0
SS-75 79.1% 4% 0.48% 0.84% 1.77 3.49 19.6 550 -7.0 -6.0
SS-77 66.0% 31% 1.88% 3.10% 1.65 5.65 171 1640

SS-77A 68.2% 22% 2.38% 3.16% 1.33 3.65 210 1820 -5.0 9.3
SS-78 78.9% 9% 1.53% 1.46% 0.95 8.26 10.6 770

SS-80 82.1% 1% 2.85% 0.78% 0.27 2.35 0 620

SS-82 75.6% 5% 0.88% 1.00% 1.14 3.2 40.4 1400

SS-83 71.1% 8% 1.87% 2.34% 1.25 6.11 136 1820

SS-92 66.7% 22% 3.01% 4.22% 1.40 7.07 547 4980 2.5 -3.0

Blank indicates no measurement or data
Bold indicates test failed SQS
a - reference failed performance criteria; results compared to alternate reference or control.
b - More positive values indicate higher mortality or lower growth compared to reference.

ND - not detected
Box indicates test failed CSL
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Base map prepared from USGS 7.5 minute
quadrangle map of Port Gamble, WA.
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Table A-1 - Sampie Location Coordinates

Actual
NAD 1983, SPCS, WA, N. Mudline Elevation
Location Northing | Easting in Feet (MLLW)
Port Gamble Bay
Surface Sediment Samples
PGSS-8 305614.9 1211006.0 -8.88
PGSS-14A 306628.6 1210686.7 -3.53
PGSS-15 306607.8 1210987.2 -9.69
PGSS-16 306616.8 1211499.7 9.4
PGSS3-18 306622.8 1212494 .9 -9.28
PGSS-20 3086197 1213496.1 -8.93
PG3S-21A 307631.5 1210599.3 -2.14
PGSS-21B 307625.3 1210766.2 -8.68
PGSS-22 307614.0 1210894.5 -9.97
PGSS-29 308616.0 1210495.6 -4.08
PGSS-29A 308612.4 1210731.4 -9.21
PGSS-30 308615.1 1210990.6 -10.55
PGSS-31 308620.6 1211494.8 -10.08
PGSS-33 308623.9 1212505.0 -9.67
PGSS-35 308627.8 1213489.0 -9.48
PGSS-38 309613.5 1210485.9 4.8
PGSS-38A 3095614.9 1210719.4 -9.87
P(GS5S8-39 309822.8 1210986.1 -11.35
PGSS5-40 309616.3 1211488.3 -11.52
PGSS-42 309616.1 1212486.9 -10.64
PGSS-44 309620.3 1213485.2 -9.86
PGSS-45 309625.9 1213992.2 -10.18
PGSS-46 309631.6 1214493.1 -4.95
PGSS5-47 310614.0 1210478.0 -5.16
PGSS-47A 310620.7 1210720.5 -8.77
PGSS-51 310621.5 1212478.2 -12.99
PGSS-53 310617.7 1213480.7 -10.8
PGSS-54 310624.5 1213987.8 -8.98
PGSS-55 310684.0 1214393.2 -2.37
PGSS-56 311612.0 1210983.4 -7.97
PGSS-58 311627.7 1211976.5 -19.46
PGSS-61 311621.8 1213476.4 -11.91
PGSS-62 3116311 1213976.5 -4.85
PGSS-62A 3126423 1210440.2 -0.92
PGSS-62B 312621.8 1210698.5 -3.25
PGSS-63 312613.7 1210877.5 -10.53
PGSS-64 312630.2 1211481 .4 -12.98
PGSS-67 3126201 1212973.3 -15.53
PGSS-68 312617.9 1213475.2 -11.06
PG3S5-69 3126237 1213971.9 -3.32
PGSS-70 313616.1 1210966.3 -7.33
PGSS-71 313613.3 1211462.0 9.3
PGSS8-73 313606.3 1212468.0 -12.63
PGSS-75 313623.7 1213475.8 -5.19
PGSS-77 314622.3 1211054.3 -5.84
PGSS-77A 314627.0 1211303.7 -11.01
PGSS-78 314620.8 1211468.5 -7.13
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Table A-1 - Sample Location Coordinates

Actual

NAD 1883, SPCS, WA, N. Mudline Elevation
Location Northing Easting in Feet {MLLW}
PGSS-80 314619.5 12124631 -8.44
PGSS-82 314573.0 1213309.0 -4.42
PGSS-83 315611.5 1211465.6 -6.46
PGSS-92 317573.0 1211503.6 -3.49
PGSS-Geo 03 322593.1 1212377.8 -11.88
Sediment Core Samples
Station-4 304562.2 1213155.9 -4.5
Station-8 305618.6 1211004 .4 -8.5
Station-14A 306640.8 1210686.1 -4.1
Station-16 306619.2 1211502.6 -9.7
Station-18 306614.3 1212494.3 -9.3
Station-20 306628.4 1213486.4 -8.9
Station-22 3076813.4 1210894.9 -9.8
Station-29 308611.9 1210488.5 -3.7
Station-31 308615.1 1211498.3 -9.8
Station-33 308617.0 1212488.0 -9.8
Station-35 308625.9 1213490.6 -9.3
Station-38A 309609.4 12107184 -9.8
Station-40 308622.0 1211476.6 -10.8
Station-42 309617.9 1212490.2 -10.8
Station-44 309625.2 1213481.7 9.5
Station-46 309827.9 1214493.0 -4.8
Station-47 310616.5 1210477 .6 5.8
Station-49 310620.4 1211483.3 -17.7
Station-51 310621.0 12124749 -13.2
Station-53 310825.5 12134826 -11.1
Station-55 310687.7 1214392.0 -2.2
Station-58 3116141 1211988.9 -18.5
Station-61 3116217 1213480.5 -11.8
Station-62 311627.3 1213984 .2 -5.0
Station-628 3126225 1210696.0 -3.2
Station-64 312618.6 1211481.5 -13.0
Station-65 312625.8 1211971.3 -134
Station-67 312619.6 1212966.4 -158.2
Station-69 312627.2 1213876.0 -3.2
Station-71 313610.8 1211467 .6 -9.1
Station-73 313606.1 1212477 .4 ~12.1
Station-75 313627.2 1213478.7 4.4
Station-77 314620.5 1211054.2 -5.8
Station-78 314620.8 1211468.5 -6.8
Station-80 314626.9 1212487.0 -7.9
Station-82 314571.2 1213309.3 -4.1

Sheet 2 of 3
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Table A-1 - Sample Location Coordinates

Actual
NAD 1983, SPCS, WA. N. Mudline Elevation
Location Northing | Easting in Feet (MLLW)
Radiometric Dating Samples
Station-22B 307615.2 1210984.9 -9.8
Station-518 310620.1 1212485.5 -11.5
Biota Samples
Oyster 1 316060.93 1213099.891 NA
Ovyster 2 313629.004 1213992.928 NA
Clam 1 316447211 1213120.908 NA
Clam 2 313852.791 1214034.622 NA
Geoduck 1 {PGSS-73) 313619.803 1212472.391 NA
Geoduck 2 (PGSS-80) 314619.484 1212465.569 NA
Geoduck 3 (PG8S-Geo 03) 320227.759 1211968.987 , NA
Crab 1 314438.116 1212257.613 NA
Carr Inlet Reference Samples
MSMP 43 114506.413 1166734.03 -18.8
CR-20 W 127020.174 1184727.203 -14.0
CR-23 Mod 126949.252 1183497.239 -14.7
Notes:

Coordinates are in Washington State Plane North NADS3.

NA - Not collected by the Port Gamble S'Klallam Tribe Natural Resources Department during sample collection.

Sheet 30f3
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Table A-2 - Surface Sediment Grab Sample Descriptions Sheet 1 of 3
Sample Number Collection Visual Sediment Description Comments
Date
Port Gamble Bay
PGSS-8 12/4/2008  |Very soft, saturated, gray-black, slightly sandy SILT Overpenetrated. Small shell (1-mm).
(ML). Strong suifide-like odor,

PGSS-14A 12/14/2008  |Very loose, saturated, gray-black, sity SAND (SM). Overpenetrated. Surface leaves, shells,
red algae, shrimp, polychaete tube, fish.
Moderate sulfide-like odor.

PE8S5-15 12/4/2008  |Very soft, saturated, gray-green, slightly sandy SILT  [Overpenetrated. Moderate sulfide-like

{ML). odor,

PGS8S5-18 12/4/2008  [Very soft, saturated, gray-green SILT (ML). Overpenetrated. Shell fragments,
polychaete worm. Sulfide-lke odor.

PGS5-18 12/4/2008  {Very soft, saturated, gray-black SILT (ML). Overpengtrated. Polychaete worms
caught in grab, crab (1.5-inch), sheils,
Echiura sp. Strong sulfide-like odor.

PGSS-20 12/4/2008  [Very soft, saturated, gray-black SILT (ML). Overpenetrated. Sulfide-like odar,

PGSS-21A 12/4/2008  [Very lcose, saturated, gray-black, slightly siity SAND  [Sheli fragments. Zaoplankton, algae, tree

{SM). branch.
PGSS-218 12/4/2008  |Very soft, saturated, gray-green, slightly sandy SILT  |[Combined two grabs. Overpenetrated on
{ML). one grab. 3mall shell fragments,
maderate to abundant bark pieces (25 to
50%, 2- to B-inch).
PGS3-22 12/4/2008  |Very soft, saturated, gray-black SILT (ML). Cverpenetrated. Strong sulfide-like odor.
PE588-29 12/4/2008  |Very soft, salurated, gray-black SILT (ML) (1-cm lens) |{Overpenetrated. Shell fragments (0.5-
over silty SAND (SM). inch), polychaete tubes {5- to 7-inch).
Slight suifide-tike odor,
PGSS-20A 12/4/2008  |Very soft, saturated, gray-green, sandy SILT (ML) with |Overpenetrated. Worms, polychaete
a layer of wood chips and bark {1- ta 5-inch) at 10-cm  |tubes. Strong sulfide-like odor. Wood
below surface. debris including woodchips, bark {1- to 5-
inchy), stick.
PGSS-30 12/5/2008  |Very soft, saturated, gray-green, slightly sandy SILT  |Overpenetrated. Trace small sheil
(ML). fragments.
PGESS-31 12/5/2008  [Very soft, saturated, gray-black SILT (ML) with trace of |Overpenetrated. Shell fragments,
. sand. polychaete tube worms.

PG3S-33 12/5/2008  [Very soft, saturated, light gray to gray-black, slightiy Qverpenetrated. Sea pen, sea whip,

sandy SILT (ML), Nemerean. Slight sulfide-like odor,

PGSS-35 12/5/2008  |Very soft, saturated, slightly sandy SILT (ML). Overpenetrated. Leaf on sample surface.
Strong sulfide-like cdor.

PGSS-38 121812008  |Very soft, saturated, gray-black, sandy SILT (ML). Overpenetrated. Leaf on surface, small
clams (1-mmy}, polychaete tubes, shell
fragments. Very stight sulfide-like odor.

PE5S-38A 12/5/2008  |Very soft, saturated, gray-black, slightly sandy SILT Overpenetrated. Pieces of bark 10-cm

(ML), below surface.
PGSS-39 121572008  |Very soft, saturated, gray-hiack, slightly sandy SILT Overpenetrated. Worm. Sfrong sulfide-
{ML). like cdor.

PGSS-40 12/5/2008  |Very soft, saturated SILT (ML} with trace of sand. Overpenetrated. Worm, shell hash.
Strong sulfide-like odor.

PGSS.42 12/5/2008  {Very soft, saturated, slightly sandy SILT (ML}, Overpenetrated. Large shell {2-inch) with
barnacles on surface, worms. Sulfide-like
odor.

PGSS-44 12/5/2008  |[Very soft, saturated, slightly sandy SILT {ML). Overpenetrated, Shell hash on sample
surface. Strong sulfide-like ador.

Hart Crowser
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Table A-2 - Surface Sediment Grab Sample Descriptions Sheet20f3
Sample Number Collection Visual Sediment Description Comments
Date
Port Gamble Bay
PGSS-45 12/8/2008  |Very loose, saturated, gray-green, silty SAND (SM). Overpenetrated. Strong sulfide-like odor.
PGSS-46 12/8/2008  |Very loose, saturated, gray-green, silty SAND (SM). Overpenetrated. Geoduck siphon (2-to 3-
inch piece), shell with barnacles, red
algae, hermit crab, polychaete tubes.
PGSS-47 12/8/2008  [Very loose, saturated, brown, silty SAND {Sh). Overpenetrated. Crab, leaves, shell,
pojychaete tubes.
PGSS-47A 12/8/2008  |Very soft, saturated, brown-green to black-green, Overpenetrated, Worm. Slight sulfide-like
sandy SILT (ML), odor.
PGSS-51 12/8/2008  |Very soft, salurated, light green to black-brown, sandy |Overpenetrated. Worm, sea whip. Slight
SILT (ML), sulfide-like odor. Eeigrass on sampler
frame.
PGSS-53 12/8/2008  |Very soft, saturated, brown-green to biack-green, Overpenetrated. Worms, polychaete
sandy SILT (ML). tubes. Siight sulfide-like ador,
PGSS-54 12/8/2008  |Very soft, saturated, black-green, sandy SILT (ML). Overpenetrated. Worms, nudibranch, leaf,
red aigae, polychaete tubes, shells.
PGS8S-55 12/8/2008  |Very loose, saturated, black-brown-green, silty SAND  {Overpenetrated. Leaves, sheli fragments,
(SM). worms, polychaste tubes. Slight sulfide-
like odor.
PGSS-56 12/8/2008  [Very loose, saturated, brown, siity SAND (SM). Overpenetrated. Shell fragments, worm,
red algae, polychaete tubes.
PG5S-58 12/9/2008  |Very soft, saturated, black-brown SILT (ML). Overpenetrated. Sulfide-like odor.
PGESS-61 12/8/2008 | Very loose, saturated, black-brown, silty SAND (SM). [Overpenetrated. Worms, shelis, twigs,
polychaete tubes.
P388-62 12/92008  |Very ioose, saturated, brown to black-brown, silty Overpenetrated. Polychaete tubes, green
SAND (SM). atgas.
PGSS-62A 12/9/2008  |Very loose, saturated, brown-green to black-brown, Shell hash, worms.
silty SAND (SM).
PGSS-628 12/9/2008  |Very lcose, saturated, brown-green to black-brown, Red and brown algae on surface.
silty SAND (SM).
PGSS-63 12/8/2008  |Very loose, saturated, brown-green to black-brown, Ovempenetrated. Worms, shell fragments,
silty SAND (SM). brittle stars, polychaete tubes.
PGSS-64 12/9/2008  {Very soft, saturated, brown-green to black-brown, Overpenetrated. One-half jackknife clam,
sandy SILT (ML} worms, nemerteans.
PGSS-67 12/9/2008  |[Very loose, saturated, brown, silty SAND (SM). Ovearpenetrated. Worms. Pieces of bark
10-cm below surface.
PGSS-68 12/9/2008  |Very loose, saturated, light brown to dark brown, silty [Overpenetrated. Shell fragments.
SAND (SM).
PG35-69 12/%/2008  |Very soft, saturated, brown-green SILT (ML) over black{Overpenetrated. Red algae, polychaste
brown silty SAND (SM). tubes. Sulfide-like odor,
PG8S-70 12/972008  |Very loose, saturated, brown-green to black-brown, Overpenetrated. Shrimp, shelt fragments,
silty SAND {SM). polychaete tubes, worms.
PGSS-71 12/9/2008  |Very loose, saturated, brown-green to black-brown, Overpenetrated on one side.
silty SAND (SM). Sipunchulids , shore crab, shell fragments,
jackknife ciams, worms, polychaete tubes,
sea pen,
PGSS-73 12/8/2008  |Very loose, saturated, brown-green to biack-brown, Overpenetrated. Shell with barnacles,
(Geoduck 1) silty SAND (SM). polychaete tubes, part of jackknife clam.

Woaod debris (bark) in upper 10 cm.
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Table A-2 - Surface Sediment Grab Sample Descriptions Sheet 3 of 3
Sample Number Collection Visual Sediment Description Comments
Date

Port Gamble Bay

PGSS-75 12/9/2008  |Very loose, saturated, light brown, fine SAND (SM). Sheli fragmentis, polychaete tubes, worms.

(near Clam 27 Oysler 2}

PGS8-77 12/8/2008  |Very soft, saturated, biack-brown, sandy SILT (ML), Overpenetrated. Shrimp, red and brawn
algae, limpet, worms, shell fragments,
polychaete tubes, crab, blenny fish.

PGSS-T7TA 12/9/2008  |Very soft, saturated, black-brown, sandy SILT (ML} Overpenetrated. Shell fragments.
Sipunchulids at bottom of grab.

PGSS-78 12/10/2008 |Very loose, salurated, brown-green SAND (SM). Overpenetrated on one side. Hermit crab,
shrimp, ulva sp, leaf stem, red algae,
polychaete tubes, sipunchulids , jackknife
clam, sea cucumber, shell hash,

PGSS-80 12/10/2008 |Very loose, saturated, light brown, coarse SAND (SM) |Bark on surface. Uiva sp ., shrimp, worms,

{Geoduck 7} with shell hash. sand lance fish, shell hash.

PESS-82 12/10/2008 [Very loose, saturated, light brown, silty SAND (SM). Red algae, polychaete tubes, shells and
shell fragments, polychaetes, nemertean,

PE88-83 12/10/2008 |Very loose, saturated, brown-green to black-brown, Bark on surface. Sheil fragments, worms,

siity SAND (SM). polychaete tubes. Slight sulfide-like odor,
Red algae and tunicate on sampler frame.
PGES8S5-82 12/10/2008 |Very soft, saturated, dark brown to black-brown, sandy |Overpenetrated on ane side. Doors did
SILT (ML) not completely close due to rock. Wood
chips on surface, shefl fragments, leaf,
worms, polychaete tubes. Strong sulfide-
lixe odor.
PGESS-GEO-3 12M10/2008 |Very loose, saturated, brown-green ta black-brown, Hermit crab, algae hoidfasts, crabs, fish,
fine SAND {SM). polychaete tubes, shrimp, sea pen, partial
sea anemone.

MSMP43 1/8/2609 Very loose, saturated, black, siity SAND (SM}. Carr Inlet reference sample. Few small
shells.

CR20W 1/9/2009 Very soft, saturated, black, slightly sandy SILT {ML).  |Carr Inlet reference sample. Brittle stars
(0.5 to 1 inch) at surface. Slight suifide-
like odor.

CRZ3Mad 1/9/2009 Very soft, saturated, black, sandy SILT (ML), Carr inlet referance sample. Strong
sulfide-like odor.

Note: All surface sedimant grab samples were coliscted using a Young grab sampler.

PGSS- Port Gamble Sediment Sample

Hart Crowser
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KEY SHEET 1733014-VC.GPJ HC_CORP.GOT 7/116/09

Key to Exploration Logs

Sample Description

Classification of seils in this reporl is based on visual field and taboratory
observations which include densily/consistency, moisture condition, grain size, and
plasticity estimates and should not be construed to imply field nor laboratery testing
uniess presented herein. Visuzl-manual classification methods of ASTM D 2488
were used as an idenlification guide.

Soil descriptions consist of the following;

Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT,
additional remarks,

Moisture

Dry  Little percepiible moisture

Damp Some perceplible meisture, likely below eptimum
Moist Likely near optimum moisture content

Wel Much perceplible moisture, likely above optimum

Density/Consistency

Soif density/consistency in borings is related primarily to the Stardard
Penetration Resistance. Soil density/consistency in test pits and probes is
eslimated based on visual observation and is presenteg parentheticaily on the

SRND or GRAVEL SR, SiTorcLay Sunemd  Aperogmae
Density Resistance (N)  Consistency Resistance (N) in TSF
in Blows/Foot in Blows/Foot

Very loose 0to 4 Very soft Olo 2 <0.125
Loose 4 to19 Soft 21l 4 0.125 to 0.25
Medium dense 10 te30 Medium stiff 4 ta 8 025 to 05
Dense 30 to 50 Siiff 8 tots 0.5t 1.0
Very dense >80 Very stiff 15 1030 10t 2.0

Hard >30 >2.0

Minor Constituents Estimated Percentage

Sampling Test Symbols

15" 1D, Split Spoon

(I shelby Tube (Pushed)

[ﬂ:ﬂ Cutltings

Grab (Jar)
[/] 8ag

[} Core Run

@ 3.0" 1.D. Split Spoon

SOIL CLASSIFICATION CHART

Trace <5
Slightly {clayey, siity, elc.) 5 - 12
Clayey, silty, sandy, gravelly iz -3¢
Very (clayey, silty, elc) 30 - 56
Laboratory Test Symbols

GS Grain Size Classification

CN Consolidation

uy Unconsolidated Undrained Triaxial

cu Consolidaled Undrained Triaxiat

CD  Consotidated Drained Triaxial

Qu Uncanfined Comprassion

Ds Direct Shear

K Parmeability

el Pocket Penetrometer
Approximate Compressive Strength in TSF
TV Torvane
Approximate Shear Strength in TSF
CBR California Bearing Ratic
MD  Moisture Density Relationship
AL Atterberg Limits
f——e———]  Water Content in Percent
L Liquid Limit
Natural
Plastic Limil
PID  Photoionization Detector Reading
CA  Chemical Analysis
DT In Situ Density in PCF
o7 Tests by Others

Groundwater Indicators

¥___  Groundwater Level on Date
or (ATD) At Time of Drilling

Groundwater Seepage
{Test Pits)

Sample Key
Sample Recovery

Sample Type

12
23
50/3"

51

Sample

Number Biows per

6 inches

MAJOR DIVISIONS SYMBOLS TYPICAL
GRAPH |LETTER DESCRIPTIONS
CLEAN WELLGRADED GRAVELS CRAVEL -
GRAVEL GRAVELS GW ggé%mﬁukss LITTLE OR NG
AND
GRs’ng;w POURLY-GRADED GRAVELS,
! LITTLE R NG FINES) GpP GR};‘VEIF.«&EAND MIXTURES, LITTLE
QR NG FNES
COARSE HAVELS
GRAINED GRAV WITH SILTY BRAVELS, GRAVEL - SAND -
MORE THAN 55% GM IATURES
BOILS OF COARSE FINES ST MRTUR
e ALTICN
AINED ON NG
& G {APPRECISELE Gc CLAYEY CRAVELS GRAVEL - SAMD -
AMOUNT OF FES) LAY MIXTURES
WELL-BRADED SANDS, GRAVELLY
MOHE THAN §0% SAMD CLEAN BANDS SW | 55055 (ITTLE OF HO FINES
prt ey e ANT
el 2 v
o ht s :é;gfns. g PLORLY GRADED FANDS,
SiZe L (LITTLE OR MO FINES) SP ;SR.EVELLV SAND, LITTLE OR N0
INES
SANDS WITH SM ShTY SANDS, SAND - SILT
MOCRE THAN S0% FINES MIKTURES
OF COMSE
aplTAETEN
ARBING QM ND 3
TRSEVE RPFRECIARLE ST 8o LLAYEY SANDS, BAND - CLAY
AMOUNT OF FINES} o MBUURES
INGRBANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FHE 3ANDS OR GLAYEY
SILTS WITH SLIGHT PLASTICTTY
sWTS INORGANIC CLAYS OF LOW 10
FINE ND IO LINTT CL MEDIUM FLASTIZITY, GRAVELLY
~ Al LESS FHAN 50 GLAYS, SAMDY CLAYS BILTY CLAYS,
GRAINED CLAYS LEAH CLAYS
SOILS
OL CRBAHIC SLTS AND ORGANIC SILTY
GLAYE OF LOW PLASTIITY
MIORE THAN S0% IRGRGABIC 86,78, MICACEOUS OR
OF MATERIAL IS MH | DATOMACEOUS Fing Sanil of
SMALLER THAN SLTY SOLS
HO 200 SIEVE
e LTS
AND LA LT / CH INGRGANIC CLAYS OF HigH
GREATER THAN 5G FLASTIDITY
CLays A
0 H DROANC CLAYS OF MEDWM TO
HIGH PLASTICITY. QRGAMIC S1.TS
HIGHLY CRGANIC SOILS PT FEAT HUMUS SWAMP SGILS WITH

HiGH ORGANIC CONTENTS

MOTE QUAL SYMBCLS ARE USED TO DICATE BOACERLINE 50IL CLASSIFICATIONS.

HARTCROWSER
17330-14 12/08
Figure A-1




Vibracore Log Station 04

Lecation: See Figure 2. Type of Sample; Vibracore
Mudling Elevation in Feet (MLLW): 14.6 Feet Core Diameter: 4 inches
Water Depth in Fest. 6.8 Feet Northing. 12131552

Easting. 304562.2

Logged By: C. Rust

USCS Graphic . L Oeplh
Class  Log Soit Descriptions in Feet

0

SM L14] {Loose), wetl, gray-black, silty SAND with
: tube worms.

GM (Dense to very dense}, wet, gray-green, siity,
0 sandy GRAVEL with abundant shell hash {1

to 4 inches), slight sulfide-like odor.

oy B
LT

1=

“Gravels (5 lo 6 inches).

T2

PN o S R o g« e g | RV

e I T

Botiom of Sediment in Core Tube.

Bottom of Core Tube at 3.6 Fest

Drive Length: 3.8 feet; Recovery Length 2 8
feet. Date/Time 12/01/08 1350

H

VIBROCORE LOG 1733014-VC GPJ HC_CORP GDT 545109

1. Refer to Figure A-1 for explanation of descriplions and syrmbois.

2. Soif destriptions and stralum lines are interpretive and actual changes may be gradual,

3. USCS dasignations are based on visual ranual classification (ASTM D 2488) dniess olnerwise
supported by laboralory lesting (ASTM [ 2487).

4. Groundwater level, if indicated, 1s at time of drilling {ATD) or for date specified  Leve! may vary
with time.

Sample

—

Reviewed By. G. Both

LAB

Sediment Recovery TESTS

in Core Tube

A T T T T TSNS

HARTCROWSER

17330-14
Figure A-2

12/08



VIBROCORE LOG 1733014.VC GPJ HC_CORP GDT 55108

Vibracore Log Station 08

Logation: See Figure 2,
Mudline Elgvalion in Fest (MLLW): 27.8 Feel
Water Depth in Feei: 10.5 Feel

Type of Sample: Vibracore

Core Diameter: 4 inches

Northing: 1211004 .4

Easling: 305618 6

Logged By: C. Rust Reviewed By G. Both

LAB
USCS Graphic . . Depth Sediment Recovery TESTS
Ciass Log Soif Descriptions in Feet Sample in Core Tuba
ML {(Very soft), wet, green-gray, sandy, clayey 0 .
SILT with sand lenses, sparse sheli hash,
and wood debris (bark and wood chips,
<5%).
SM Ll (Loose), wet. gray-black, silly, fine-grained

SAND with sparse shell hash,

-1 Grades to abundant shel! hash with depth.

—5

R T Y

Bottom of Sediment in Core Tube.

Bottom of Core Tube at 6 6 Feet.

Drive Length: 8.6 feet; Recovery Length: 5.1
feel. Date/Time 12/03/08 14:49

1, Refer {o Figure A-1 for explanation of descriptions and symbaols.
2. Soil descriptions and stratum lines are interprelive and actual changes may be gradual,

B
as

HARTCROWSER

3. USCS designalions are hased on visual manual classification (ASTM D 2488) unless otherwise 17330-14 12/08

supported by laboratary festing (ASTM D 2487).

4. Groundwater levei, if indicaled, is at time of driling (ATD) or for date specfied  Level may vary Figure A-3

with time.,



Vibracore Log Station 14A

Location: See Figure 2. Type of Sample; Vibracora
Mudline Efevation in Feet (MLLW): 13,4 Feet Core Drameter. 4 inches
Water Depth in Feet: 6.4 Feet Norihing: 1210686.%

Easting: 306640.8
Logged By: C. Rust

USCS Grapruc . . Depth

Class Log Soil Descriptions in Feel
SM i1 (Loose), wet, gray, silty, fine-grained SAND. 0
SP (Dense}, wet, gray-brown, silty, graveliy

SAND with abundant shell hash {1 lo &
inches).

“1™Grades lo very dense, gray, slightiy silty.
graveily, coarse-grained SAND.

“Grades to sparse shell hash with depth

Bottom of Sediment in Core Tube.

Bottomn of Core Tube at 4.4 Feet

Drive Length: 4.4 feel; Recovery Length: 2.8
feet. DalefTime. 12/01/08 07:40

VIBROCORE LOG 1733014-VC BPJ) HC_CORP GOT 5/5/00

1. Refer lo Figure A-1 for explanation of descriplions and symbols,

2. Sofl descriplions and stratum lines ace interpretive and actual changes may be gradual.

3. USCS designations are based on visual manual classification (ST D 2488} uniess otherwsse
supporied by {aboratory testing (ASTM O 2487}

4. Groundwater level, if incicaled, s at time of drilling (ATD) or for date specified. Level may vary
with me.

Sampla

Reviewed By. G. Both

LAB
Sediment Recovery TESTS
n Core Tube
2
%
%
%
/
/
/
/
.
/
/
7
/
o
/
%
o
%
7
[ 2g ]
as
HARTCROWSER
17330-14 12/08
Figuire A-4



VIBROCORE LOG 1733014-vC GPJ HC_CORP GDT 5/5/09

Vibracore Log Station 16

Location: See Figure 2 Type of Sample: Vibracare
Mudine Eievation in Fest (MLLW}. 31.9 Fest Core Diameter: 4 inches
Water Depth in Feet: 12.9 Feeat Nerthing: 1211502.6

Easting: 308618.2
Logged By: C. Rust Reviewed By: G. Both

LAB
USCS Graphic . o Depth Sedimenl Recovery TESTS
Class  Log Sail Descriptions in Feet Sample in Core Tube
ML {Very soft}, wet, gray-green, sightly sandy, ¢ ]

clayey SILT with moderate sulfide-like odor,
sparse shell hash {<5%;}, and slight piasticity.

“Piece of bark (0.25 inch).

“Wood stick (2 inch), shell hash (1 to 2
inches) layer

Bottom of Sediment in Core Tube.

Bottom of Core Tube &l 8.0 Fest,

Drive Length: 8.0 feet; Recovery Length: 5.6

feet. Date/Time: 12/02/08 08:04 oE

as
1. Refer to Figure A-1 {or explanation of descriplions and symbols. MRTCROWSER

2. Soil descriplions and stratum lines are inlerpretive and actual changes may be gradual,

3. USCS designations are based on visual manual classification (ASTM D 2488) unless olherwise 17330-14 12/08
supported by laboratory lesting (ASTM D 2487). Fiqure A-5
4. Groundwaler level, if indicated, s at bme of drilling {ATD) or for date specified  Leve! may vary igure A-

with bme.



VIBROCQRE LOG 1733014-VC GPJ HC CORP GDT 5/5/63

Vibracore Log Station 18

Location: See Figure 2. Type of Sample: Vibracore
Mugline Elevation in Feet (MLLW): 30.6 Feet Core Diameter: 4 inches
Water Depth in Feet: 12 5 Feet Northing: 1212494.3

Easting: 306614.3
Logged By: C. Rust Rewiewed By: G. Both

LAB
USCS Graphic N L Depth Sediment Recovery TESTS
Ciass Log Soil Descriptions in Feet Szmple in Core Tube
ML {Very soff}, wet, gray-green, slighliy sandy, 0 [

clayey SILT with strong sulfide-like odar,
slight plasticity, and sparse shell hash (5%).

“Tube worm at 0.5 feet.

AN

“Shell hash (1 to 4 inches) layer,

Bottom of Sediment :in Core Tube.

I
R \ ) il lll AN

Baottom of Core Tube at 8.0 Feel.

Drive Length: 8.0 feet; Recovery Length. 7.1

feet. Date/Time: 12/02/08 0825

aa
1. Refer lo Figure A-1 for explanation of descriplions and symbals. mmomm

2. Beil descriptions and stratum Hnes are interpretive and acluai changes may be gradual.

3. USCS designalions are based on visual manual classification (ASTM O 2488) unless otherwise 17330-14 12/08
supporied by laboratory testing {ASTM D 2487). Fi A-6
4. Groundwater level, if indicated, is al bme of drilling (ATD) or for date specified Levet may vary 1gure A-

with lime,



Water Depth in Feel: 12,1 Feet

Vibracore Log Station 20

Location; See Figure 2.
Mudiine Eievation in Feet (MLLW). 29.1 Feet

Type of Sample: Vibracore
Core Diameter: 4 inches
Northing: 1213486.4

Easting: 306628.4
Logged 8y. C. Rust Reviewed By G Soth

VIBROCORE LOG 1733014.vG GPJ) HC_CORP GDT 5/5/09

LSCS Graphic . L Depth
Class Leg Sail Descriptions in Feet
ML (Very soff}, wel, gray-green, slightly sandy, ¢

clayey SILT with strong sulfide-like odor and
sparse shell hash (1 to 4 inches, <5%},

“~Sheit hash layer.

5

Bottom of Seciment in Core Tube,

Bottomn of Core Tube at 8.0 Feet.

Drive Length: 8.0 feet; Recovery Length: 7 6
feet. Date/Time: 12/02/08 08.47

1. Refer to Figure A-1 for explanation of descriptions and symbois

2 Soil descriptions and stratum lines are interprelive and actual changes may be graduat

3. USCS designations are based on visual manual ciassification (ASTM D 2488} unless otherwse
supported by laboratory testing (ASTM D 2487)

4. Groundwater level, if indicated, is at time of drilling {ATD) or for dale specified. Level may vary
with tirne.

LAB
Sedimant Recovery TESTS
Sample in Care Tube

B

-1
HARTCROWSER
17330-14 12/08
Figure A-7



Vibracore Log Station 22

Localion: See Figure 2, Type of Sample: Vibracore
Mudiine Elevation in Feet (MLLW): 32.1 Feet Core Biametar: 4 inches
Water Depth in Feet: 12 Fest Northing: 12109949

Easting. 307613.4
Logged By, C. Rust Rewviewed By: G, Both

LAB
USCS Graphic . . Depth Sediment Recovery TESTS
Class  Log Soil Descriptions i Feet Sample in Core Tube
ML (Very soh}, wet, green-gray, slightly sandy, ¢ ™

clayey SILT, with slight plasticity, sparse
shelt hash (<5%), and small bark pieces
(<5%).

it

VIBROCORE LOG 1733014.VC GPJ HC_CORP GDT 5/5/09

A T Y

Bofiom of Sedimeni n Core Tube. ™

Bottom of Core Tube al 8.0 Feel.

Drive Length: 8.0 feel; Recovery Length: 8.3

feat. Date/Time: 12/02/08 09.05 g

=8
1. Refer fo Figure A-1 for explanation of descriplions and symbaols. WTCT\'O WSEI'\'

2. Soil descnptions and slratum lines are interpretive and actuel changes may be gradual.

3 USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise 17330-14 12/08
supporied by faboratory testing {ASTM D 2487). Fi A-8
4. Groundwater level, if indicated, is at ime of drilling (ATO) or for cate specified. Level may vary igure A-

with fime



VIBROCORE LOG 1733014-VC GPJ HC_CORP GDT &/5/10%

Vibracore Log Station 22B

Lecation: See Figure 2.
Mudiine Elevabion in Feet (MLLW): 32.1 Feet
Water Depth in Feel: 11.8 Feet

USCS Graphie . L Depth
Class  Log Soit Descriptions in Feal
See Vibracore Log Stalion 22 for description. 0
6
]
Bottom of Sediment in Core Tube.,

Bottom of Core Tube at 8.0 Feet.

Drive Length: 8.0 feet; Recovery Length. 7.3
feet. Date/Time: 12/03/08 0329

1. Refef lo Figure A-1 for explanation of descriptions and symbols,

Type of Sampte: Vibracore
Caore Diameter. 4 inches
Nerthing: 1210994 9
Easting. 307615.2

Logged By; C. Rust Rewviewed By: G. Both

LAB
Sediment Retovery TESTS

Sample in Core Tube
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2. Soll descriptions and stratum lines are interpretive and actual changes may be gradual.

3. USCS designations are based on visual manual ciassification (ASTM [) 2488} unless otherw:se

supporied by taboratory lesting (ASTM D 2487},

4. Groundwaler level, if indicated, is at time of drilling {ATD) or for date specified. Level may vary

with time.

17330-14 12/08
Figure A-9



VIBROCORE LOG 1733074-VC GPJ HC_CORP GDT 5/5/09

Vibracore Log Station 29

t.ocation; See Figure 2. Type of Sample. Vibracore
Mudline Elevation in Feet {MLLW): 12,1 Feet Core Diameter: 4 inches
Water Depth in Feel: 6.8 Feet Northing: 1210488.5

Fasting: 3086119
Logged By: C. Rust

USCS Graphic i L Deplh
Class  Log Soil Descriptions in Feet
¢

SM 1144 (Loose), wet, gray-black, sifty SAND, siight
44 sulfide-like odor, with tube worms, large
wood bark pieces {1 to 5 inches), small wood

chips. Woeod bark is worm-gaten.

GM {Very dense), wet, gray-biue, silty,
coarse-grained SAND with abundant (>50%)

shell hash (1 to 4 inches).

e FAN e TS e
LI Wl

netn O b T B AT O Ly U
==

T

Bottom of Sediment in Core Tube.

Bottom of Core Tube at 4.8 Fest 5

Drive Length: 4.5 leet; Recovery Length: 3.5
feet, Date/Time: 12/02/08 09:48

1. Refer to Figure A-1 for explaration of descriptions and symbois.

2. Sail deseriptions and siralum knes ars interprelive and actual changes may be gradual

3. USCE designations are based on visual manual classification (ASTM D 2488) unless otherwise
suppaorted by laboratory testing (ASTM D 2487).

4. Groundwaler level, if indicated, is at bme of anlling (ATD} or for dale speciiied. Level may vary
with time.

Sample

Reviewed By. G. Both

LLAB
Sedimgnt F“irecf,’;ew TESTS
?
//
.
.
7
g
Z
%
?
%
7
é
5
Z
é
o
ae
HARTCROWSER
17330-14 12/08
Figure A-10



VIBROCORE LOG 1733014.VGC GPJ HC_CORP GOT %/5/00

Vibracore Log Station 31

Location: See Figure 2.
Mudiine Elevation in Feetl (MLLW): 32.1 Feet
Water Depth in Feet: 13 Feat

USCS Graphic i - Depth
Class  Log Scil Descriptions in Feel
ML (Very soft), wel, gray-green. shghtly sandy, ¢

clayey SHLT with moderate sulfide-like odor,
and sparse shell hash (<5%).
“~Ore piece of bark (0 5 inch) with shell hash |
{1 to 3 inches) layer.
]
Bottom of Sediment in Core Tuba.

Bottomn of Core Tube ai 8.G Feet.

Drive Length: 8.0 feet; Recovery Length B.6
feet. DatelTime. 12/02/08 10,14

1. Refer to Figure A-1 for explanation of descriptions and symbols.

Type of Sample: Vibracore

Core Diameter 4 inches

Northing: 1211498.3

Easting: 308615.1

Logged By: CG. Rus! Reviewed By G. Both

LAB

Sediment Recovery TESTS

Sample in Core Tube

e 31 Y

2. Soil descriptions and siratum lines are interpretive and actual changes may be graduat,
3 USCS designations ase hased on visual manual classification (ASTM D 2488} unless otherwise 17330-14 12/08

supported by laboratory testing {(ASTM D 2487).

4. Groundwater fevel, if indicated, is at lime of drilling (ATD) of for date specified. Lever may vary Figure A-11

with tme.



Vibracore Log Station 33

Location: See Figure 2. Type of Sample: Vibracore
rMudiing Elevation in Feet (MLLW). 32 0 Feet Core Diameter: 4 inches
Water Depth in Feet. 13 Fest Norihing: 1212488

Easting: 308617
Legged By: C. Rust  Reviewed By: G. Bolh

LAB
USCS Graphic ) o Depth Sediment Recovery TESTS
Cass  Llog Soil Descripticns in Feet Sampie in Care Tubse
ML {Very soft), wel, gray-green, skghtly sandy, ¢ ]
clayey SILT with strong sulfide-ike odor,
shight plastcity. ’
“Wood stick {1 incii) with sheli hash.
“Sheli hash (1 to 4 inches) layer
-5
Bottom of Sediment :n Core Tube. ]

VIBROCORE LOG 1733014.5¥C GPJ HC_CORP GDT 5/5/09

Botiom of Core Tube at 8.0 Fest

Drive Length: 8.0 feel, Recovery Length 7 1

. . 2/08 .
feet. Dale/Time. 12/02/08 10.50 P

as
1. Refer to Figure A-1 for explanation of descrnplians and symbols. MRKRO Wsm

2. Soil deseriptions end stratum fings are inlerpretive and actual changes may be gradual.

3. USCS designations are based on visual manual classification (ASTM D 2488} unless otherwise 17330-14 12/08
supperied by laboralory testing {(ASTM D 2487} Fi A-12
4 Groundwater level, if indicated, s a1 lime of driling {ATD) or for date specified. Level may very igure A-

with bme.



VIBROCORE LOG 1732014-VC GPJ HC_CCRP GDT 5/5/08

Vibracore Log Station 35

Location: See Figure 2, Type of Sample: Vibracore
Mudling Zievation in Feat {MLLW): 30 4 Faet Core Diameter; 4 inches
Water Bepth in Feel: 12.5 Feel Northing: 1213480.6

Easting: 308625.8
Logoed By: C. Rust  Reviewed By. G. Both

USCS Graphic . L Daplh
Class  Log Sl Descriptions in Feet
ML (Very soft). wel, gray-green, slightly sandy, o

clayey SILT with strong sulfide-like odor,
slight plasticity, and sparse shell hash (0.25
inch),

““Large shell (2.5 inch)

™Shell hash (1 to 4 inches) layer

Bottom of Sediment in Core Tube.

Bottam of Cere Tube at 8.0 Feet

Dnve Length® 8 0 feet, Recovery Length: 7 0
feet. Date/Time. 12/02/08 11.08

1. Refer lo Figure A-1 for explanation of descriptions and symbois.

2. Soil descriplions ard stralum lines are inferpretive and aclual changas may be gradual.

3. USCS desigralions are based an visual manual classification (ASTM D 2488) uniess otherwise
supperted by laboratory testing (ASTM D 2487}

4. Groundwaler ievel, If indicated, is at time of driling {ATD) or for dale specified Level may vary
with ime,

LAB
TESTS

Sediment Recovery
Sample in Core Tube

R

AAARERINEEAETERIETEEEEEEEEEEEEE

g |
ag

HARTCROWSER

17330-14 12/08
Figure A-13




VIBROCORE LOG 1733014-VC GPJ HC_CORP GUT 5/5/09

Vibracore Log Station 38A

Location. See Figure 2. Type of Sample: Vibracere
Mudline Elevation in Feet {MLLW}: 32.1 Feet Core Diameter 4 inches
\Water Depth in Fest: 13 Feet Northing: 1210718.4

Easting: 305608.4
Logged By: G Rust  Reviewed By G. Both

LAB
USCS Graphic . e Depth Sediment Recavery TESTS
Class  Log Soit Descriptions n Fea! Sampie in Core Tube
ML (Very soft), wet, gray-green, sandy, clayey 0 m

SILT with slight suifide-iike odor, slight
plasticity, and sparse wood debnis (<5%,
bark, wood chips}

SM |11 {Loose)}, wei, gray-green, silty SAND with
1 wood debris {<5%, bark).

GM I [Very cense), wet, gray, slightly silty, sandy
(N GRAVEL, with abundant snell hash (1 to 4

inches).

“Grades to more sand, less shell hash.

PINT o » TS guy - S rag ¢ pugpen e iy o § SV
P A L SO
NI =l

T
o
Al

SP (-7l (Dense), gray-black, slightly silty, gravelly
1 SAND with shell hash,

O

Bottom of Sediment in Cora Tube.

Bottom of Care Tube at 6.4 Fest.

Drive Length: 6 4 feel, Recovery Length: 4.6
feet Date/Time: 12/03/08 11:27

BT
a8

1 Reler o Figure A-1 for explanation of descriptions and symbols. MTCROWSM

2. Sad descriptions and stratum Yines are interpretive and actual changes may be gradual.

3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise 17330-14 12/08
supported by faboratory lesting (ASTM D 2487). Fi A-14
4. Groundweler fevel, if indicaled, Is at ime of drilling (ATD) or for date specified. Lever may vary fgure A-

with time.



Vibracore Log Station 40

l.ocation: See Figure 2. Type of Sample: Vibracore
Mudiine Elevaticn in Feel {MLLW): 35.3 Fest Core Diameter: 4 inches
Water Depth in Feet: 14 Feet Northing: 1211476.8

Easting. 308622

Logged By: C. Rust Reviewed By: G_Hoth

USCS8 Graphic . o Depth
Class  {.og Sail Descriptions in Feet
ML {(Very soft), wet, green-gray, shghtly sandy, 0

clayey SILT with sparse shell hash, strong
sulfide-like odor, sparse wood debns (wood
chips).

“Large shell

“Shell hash layer

5

““Shef hash at bottom of core lube. -
Bottorn of Sediment in Core Tube,

VIBROCORE LOG 1733814-VC GPJ HC _CORP GDT 51508

Bottom of Core Tube at 8.0 Fest.

Crive Length: 8 0 feet; Recovery Length. 7.5
feet. DatefTime. 12/03/08 1223

1. Refer to Figure A-1 lor explanation of descnptions and symbols.

2 Soil descriplions and stratum lines are interprelive and actual changes may be gradual.

3. USCS designations are based on visual manual classification (ASTM D 2488) unless olhenvise
supperted by Iaboratary lesting (ASTM D 2487).

4. Groundwaler level, il indicated, is at time of drilling (ATD) or for date specified. Level may vary
with bme,

LAB
Sediment Recovery TESTS
Sampie in Core Tube

e

g
HARTCROWSER
17330-14 12/08
Figure A-158



Vibracore Log Station 42

tocation: See Figure 2. Type of Sample: Vibracore
Mudline Elevation in Feet (MLLW): 35.5 Feat Core Diameter; 4 inches
Waler Depth in Feet 14 Feet Northing: 12124980.2

Easiing: 300617,

Logged By: G. Rust

USCS Graphic . e Depth
Ciass  Log Soii Descriptions in Feel
ML {Very soft), wet, green-gray, shightly sandy, v

clayey SILT with strong syifide-ike odor,
sparse shell hash, and sparse wood debris
{=<5%, wood chips, bark}.

Station-42.5.1

Station-42-5-2

“Piece of wood (2 inch).

Station-42-8-3

—5

Sialion-42-8-4

“SLaminated sand lens with piece of wood,
stick, alder cone, and shell hash.

Bottom of Sediment in Core Tube.

VIBRCCORE LOG 1733014-VC GP3 HC_CCRP GDT 5/5/58

Bottom of Core Tube at B © Feet

Drive Length: 8.0 feet, Recovery Length 7.6
feel. DatefTime 12/03/08 12:40

1. Refer Lo Figure A-1 for explanalion of descriptions and symbals.

2. Soil descriplions and stratum lnes are interpretive and aclual changes may be gradual.

3. USCS designations are based on visual manual ciassification (ASTM D 24B88) uniess otherwise
supported by laboralory tesling (ASTM D 2487}

4. Groundwaler level, if indicaled, is al ime of drilling (ATE) or for dale specified. Leve! may vary
with ime.

9

Sample

%

Rewiewed By: G. Both

LAB
Sediment Recavery TesTs
in Core Tube
= CA
= CA
- CA
FCA
ErE
ag
HARTCROWSER
17330-14 12/08
Figure A-16



WVIBROCORE LOG 1733014-WC GP) HC_CORP GDT 5/5/09

Vibracore Log Station 44

Location: See Figure 2.
Mudiine Elevation in Feet (MLLW): 31.2 Feet
Water Depth in Feet: 12.5 Feet

Type of Sample: Vibracore

Core Diameter: 4 in¢hes

Northing: 1213481.7

Easting: 309625.2

Logged By. C. Rust Reviewed By: G. Both

LAB
USCS Graphic ) . Depth Sediment Recovery TESTS
Giass  Log Soil Descriptions in Fest Sample in Core Tube
ML {(Very soft), wet, green-gray, slightly sandy, o ]

clayey SILT with strong sulfide-iike ador,
sparse shell hash, and sparse wood debris
(<5% bark, wood chips}

“~Shell hash {1 t¢ 4 inches) layer

“Sheli hash (1 to 4 inches) layer.

]

Bottom of Sediment in Core Tube.

A T Y

1 Reler to Figure A-1 for explanation of descriptions and symbols.

Bottom of Core Tube at 8.0 Feet.

Drive Length: 8.0 feet; Recovery Length: 7.3
feel Date/Time; 12/03/08 12.58

2. 8oil deseriplions and stratum lines are interpretive and actuat changes may be gradual,

3. USCS designations are based on visual manual classification (ASTM [ 2488) unless otherwise 17330-14 12/08
supporied by laboralory testing (ASTM D 2487). i A7
4. Groundwater level, if indicated, is al kme of drling [ATD) or for date specified Level may vary Igure A~

with hme.



VIBROCQORE LOG 1723014-VC GPJ HC_CORP GDT &/6/09

Vibracore Log Station 46

Lacalion: See Figure 2, Type of Sample: Vibracore
Mudiine Elevation in Feet (MLLWY: 15 2 Feet Core Diameter. 4 inches
Water Depth in Fest 7.5 Feet Northing: 1214483

Easling. 308627 .8
togged By C. Rust Reviewed By G Bath

LAR
USCS Graphic K L Bepth . Sediment Recovery TESTS
Class  Log Soil Descriptions in Feet Sample in Core Tube
SM ETTT (Loose). wet, gray-biack, silly, coarse SAND, 0 ™ ?
-4 with tube worms, sparse wood debris (<5% /
bark, woad chips), and increasing shall hash %
with depth. /
%
151 Bark pieces (0.5 (o 4 inches), i g
£ Large shell (3 inch). é
%
Botiom of Sediment in Core Tube, ]
Bottom of Core Tube at 4.2 Feet.
Drve Length. 4.2 feel; Recovery Length: 3.4
feet. Date/Time: $12/03/08 13:29
5
oy
ag
1. Refer lo Figura A-1 for explanation of descriptions and symbois, MRTCROME’{
2. Soil descriptions and slratum fines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless othervise 17330-14 12/08
supponed by laboralory testing {ASTM D 2487}, Fi A-18
4 Groundwater level, 4 indicaled, 1s at time of drilling (ATD} oF for date specified. Leve! may vary 1gure A-

with time.



VIBROCORE 10G 1733014-VC GPJ HC_CORP GDT 5/5/9

Vibracore Log Station 47

Location: See Figure 2. Type of Sampie Vibracore
Mudiine Elevation in Feet IMLLW} 19.1 Feet Core Diameter: 4 inches
Water Depth in Feet: 8 Feet Northing: 1210477.6

Easting: 310816.5
Logged By: C. Rust  Reviewed By G. Both

LAB
USCS Graphic . o Depth Sediment Recovery TESTS
Class  Log Soil Descriptions in Feet Sample in Core Tube
- P ) —
SM 1] (Very Ioose), wet, gray-black, sifty SAND with
‘¥ abundant wood debnis (50% bark). Z
/
‘- 7
o /
o /
UGN /
GM PY| (Dense), wet, gray-green, slightly silty, sandy %/
ol GRAVEL with abundant shell hash (1 to 4 7
3¢> inches). %
i Z
] /
7
2 - é
N %
o %
g .
4{N™~Grades ‘o smaller shell hash (6.5 to 1 /
)c, inches}. %
oc{“g\ %/
AY 7
Kt g
LD

o) ¢
L 7
Glib - Z

Boettom of Sediment in Core Tube.
Boltom of Core Tube at 4.1 Feet

Orive Length 4 1 feet; Recovery Length. 4.1
feet. Date/Time. 12/02/08 13:48

1 Refer o Figure A-1 for expianation of descriptions and symbols.
2. Soi descriptions and slratum lines are inferpretive and actual changes may be gradual.

3. USCS designations are based on visual manual classificaton (#8TM D 2488) uniess otherwise 17330-14
supported by taboratory testing (ASTM O 2487). Fi A-19
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary igure A-

with fime.




VIBROCORE LOG 4733814-VC GPJ HC_CORP GDT 5/5/09

Vibracore Log Station 49

Location: See Figure 2 Type of Sampie; Vibracore
Mudhne Elevation in Feet (MLLW) 58.0 Feat Core Diameter 4 inches
Water Depth in Feetl: 20.4 Feet Northing: 1211483.2

Eesting: 310620.4
Legged By. C Rust Reviewed By: G Both

LAB
l(J:tSacs:S fo; < Scil Descriptions igipel:t Sample Se‘ff{’i?é‘}fﬁf;?;’“ TESTS
ML (Very soft], wet, green-gray, siightly sandy, 9 N 7
ke o Sier plstoly, srong o
{<5%). ?
:5
u /
//
/é
%
7
/
/
: /
7
“Waood bark (3 to 4 inches) layer. g
%
.
i 7
o
%
7
.
7
;
7
7
7
7
““Abundant shell hash (3 to 4 inches) from 5 to 5 é
6 feet é
7
/
7
o
I _
%
7
7
g
7
%
“~Smati piece of wood (0.125 inch). 3 ?’/
7
I
Boltom of Sediment in Cere Tube.

Bottom of Core Tube af 8.0 Feel.

Crive Length: 8.0 feet: Recovery Length 7.6
feel. Dale/Time 12/02/08 14:08

1. Refer 1o Figute A-1 fer explanation of descriptions and symbols.
2 Soil descriptions and slratum lines are inferpretive and actual changes may be gradual.

3. USCS designations are based on visual manual classification (ASTM [ 2486) unless ofhenwise 17330-14 12/08
supporied by laboratory testing (ASTM D 2487). Fi
4. Groundwater level, if indicated, is &1 time of drifing {ATD) of for dale specified. Level may vary igure A-20

vath time.



Vibracore Log Station 51

Location: See Figure 2. Type of Sample; Vibracore
Mudiine Elevation in Feet (MLLW): 43 3 Feet Core Diameter: 4 inches
Water Depth in Feet: 16 Feest Nonrhing: 1212474.9

Easting: 310621
Logged By. C. Rust Reviewed By. G Bolh

LAB
USCS Graphic . - Depth Sediment Recovery TESTS
Ciass  Log Sail Descriptions in Fest Sample in Core Tube
ML (Mery scft), wet, gray-green, shghtly sandy, . ]

ciayey SILT with slight piasticity, sirong
sulfide-like odor, and sparse shell hash
{<5%;).

Sand lens.

““Sheit hasn (1 1o 4 inches) layer.

Bark (2 to 4 inches} layer.

“~gSmall prece of woad

“Small piece of wood.

Bottom of Sediment in Core Tube.

VIBROCORE LOG 1733014VC GR HG_CORP GOT 5/5/08

Bottom of Core Tube 2t 8.0 Feet.

Drve Length: 8.0 feet, Recovery Length: 7 7

feet. Date/Time; 12/02/08 14:25 BE

il |
1. Refer to Figure A-1 for explanation of descriptions and symbols. mmo WSER

2. Seil descriptions and straium lines are interpretive and acluai changes may be gradual,

3. USCS designations are based on visual manual classiflication (ASTM [ 2488) unless otherwise 17330-14 12/08
supported by laboralory lesting (ASTM 0 2487). i A-21
4. Groundwater level, if indicated, is at bme of drifing (ATD) or for dale specified. Level may vary igure A-

with time.



VIBROCORE 1.GG 1733014-VC GPJ HC_CORP GDT 5509

Vibracore Log Station 51B

Location: See Figure 2.
Mudling Etevation in Feet (MLLW): 376 Feel
Waler Cepth in Feet: 13.5 Feegf

USCS Graphuc . . Depth
Class Log Seil Descriptions ir Foet
See Vibracore Log Station 51 for descrptiorn. e
5
{
Botlom of Sediment :in Core Tube.

Bottom of Core Tube at 8.0 Feet.

Drive Length: 8.0 feet; Recovery Length: 7 &
feel Date/Time: 12/03/68 1502

1. Refer o Figure A-1 for explanation of descriptions and symbols

Type of Sample; Vibracore

Core Diameter: 4 inches

Northing: 1212485,5

Easting: 3106201

Logged By: C. Rust Reviewsd By. G. Both

LAB
TESTS

Sediment Recovery
Sample i Gore Tube
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2. Suil descriptions and stralum Jines are inferpretive and aclual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise 17330-14 12/08

supporied by laboratory testing (ASTM b 2487).

4. Groundwater level, if incicaled. 1s al time of drilling {ATD) or for dale specified. Level may vary Figure A-22

with ime



CORP GDT 5/5/08

~
i

VIBROCORE LOG 1733014-VC GPJ Hi

Vibracore Log Station 53

Lacation; See Figure 2.
Mudhne Elevaban in Feat (MLLW): 36.5 Fest
Whater Depth in Feat: 14 Fest

USCS Graphic ) o Depth
Class  Log Soil Descriptions in Feet
ML (Very soft), wel, gray-green, slightly sandy, 0

: ciayey SILT, with strong sulfide-ike oder, and
sparse shell hash (<5%).

SM Ly {Loose}, gray-green, fine SAND with woed

? 1 chips (0425 inch).
MO T (Very soRY wel. gray-green. siahty sandy.
clayey SILT with strong sulfide-like odor, and
sparse shell hash (1 to 4 inches, 5%).
—5

Bottom of Sediment in Core Tube.

Bottom of Care Tube &1 8.0 Fest,

Drive Length: 8 0 feet, Recovery Length: 7.6
feet. DatefTime 12/G2/08 1526

1 Refer to Figure A-1 for expianation of descriptions and symbaols.

Type of Sample: Vibracore
Core Diameler 4 inches
Nonhing: 1213482.6
Easting: 310825.5

Logged By: C. Rust Reviewed By: G. Buth

LAB

Sediment Recovery TESTS

Sampie in Core Tube

A Y

ErE
a8

HARTCROWSER

2. Soii descriplions and stratum lines are interpretive and acluat changes may be gradual.

3. USCS designations are based on wisual manual classification (ASTM D 2488) unless atherwise

suppored by faboralery testing (ASTM D 2487),

4. Groundwater level, if indicated, 15 at ime of drifling {ATD) or for date specified. Level may vary

wilh time,

17330-14 12/08
Figure A-23



VIBROCORE LOG 1733014.C GPJ HC_CORP GDT 5/5/08

Vibracore Log Station 55

Location: See Figure 2. Type of Sample: Vibracore
Mudiine Elevation in Feat (MLLW): 7.2 Feet Care Diameter. 4 inches
Water Depth in Feet, 5.2 Fest Norhing: 1214392

Easting: 310687.7

Logged By. C. Rust

USCSE Graphic . L Dapth
Class  Log Soll Gescriptions w Feet
SM Il {Loose), wet, gray-black, sity SAND with 0

sulfide-ike odor, and thread worms.

P DN PPN

GM {Dznse), wet, gray, silty, sandy GRAVEL with

E} shell hash and wood debris (bark, wood
z: chips}.

i{)\\Wood chips and bark layer

LT L

bl

40 “SBark layer

o

LK

a0y

bl T “Grades to sparse sheil hash,

Botiom of Sediment in Core Tube.

Bettem of Core Tube 2t 5.4 Feet.

Drive Length: 5.4 fest, Recovery Length: 3.0
feet. Date/Time 12/02/08 1547

1. Refer {c Figure A-1 for expfanalion of descriplions and symbols

2. Soi descriptions and stratum lines are inlerpretive and aclual changes may be gradual,

3. USCS designalions are based on visual manuai classilication (ASTM D 2488) unless otherwise
supported by laboralory testing (ASTM D 2487),

4. Groundwater level, il indicated, is at lime of drifiing (ATD) or for dale specified. Level may vary
with time.

Sampie

Reviewed By. G. Both

LAB
Sedimenl Recovery TESTS
in Core Tube
2
.
é
é
%
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é
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/
/
Z
e
B
HARTCROWSER
17330-14 12/08
Figure A-24



VIBROCCORE LOG 1733014V GP3 HC _CORP GDY 5/5i08

Vibracore Log Station 58

Location: See Figure 2. Type of Sample: Vibracore
Mudline Elevation in Feet (MLLW): 80.6 Feet Core Diameter: 4 inches

Water Depth in Feet: 20.7 Feet

Northing: 1211968.8

Easting: 311614.1
Logged By: C. Rust  Reviewed By: G, Both

USCS Graphic . L Depth
Class Log Soil Descriptions in Fest
ML {Very soft), wel, green-gray, skghtly sandy, ©

clayay SILT with strong suifide-like odor, and
sparse sheli:hash (<5%).

SM 114 {toose), wet, gray, silly SAND

ML {Very soft), wet, green-gray, shghtly sandy,
clayey SILT with strong sulfide-like odor.

“~Shell hash (2 to 4 inches) layer.

Boettom of Sediment in Core Tube.

Bottem of Core Tube at 8.0 Feet.

Drive Length: B.0 feet; Recovery Length: 6.7
feet. DatefTime: 12/02/08 08 34

1. Refer (o Figure A1 for expianation of descriptions ang symbols.

2. Soil descriptions and stratum lines are inlerpretive and actual changes may be gradual.

3. USCS designations are based on visual manual classification (ASTM D 2488) uniess otherwise
supported by laboratory testing (ASTM D 2487).

4. Groundwaler lavel, if indicaled, is at time of drilling {ATD) or for date specified. Level may vary
with lime.

LAB
Sediment Recovery TESTS
Sample in Core Tube
EreEl
as
HARTCROWSER
17330-14 12/08
Figure A-25



VIAROCORE LOG 1733014-VC GRJ HC_CORP GDT 5/5/03

Vibracore Log Station 61

Locatior, See Figure 2 Type of Sample; Vibracore
Mudiine Elevation in Feet (MLLW). 38.8 Feet Core Diameter: 4 inches
Water Depth in Feet: 14 Feeat Northing: 1213480.5

Easling: 311621.7

Logged By. C. Rust

USCE Graphic . s Depth
Class Log Soil Descriptions in Feel
SM L] Very soft), wet, gray-green, silly SAND with 0

sparse shell hash and wood chips at surface.

-] 1™~Small wood chip (0.25 inch).

GM PPyl (Very dense) ‘wet, gray-green, siightly silty,
[N sandy GRAVEL with shell hash (2 to 4

inches) and wood stick at top of Gravel,

P T A P I AR VA S A

rp 9 et

Bottom of Seciment in Core Tube.

—5

Bollom of Core Tube at 5.6 Feat.

Drive Length: 5.8 feet, Recovery Length: 4.4
feel. Date/Time. 12/02/08 09:12

1. Refer (o Figure A-1 for explanation of descriptions and symbols.

2. Soll descriptions and stratum lines are interpretive and actual changes may be gradual

3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise
supperted by lsboralory testing {ASTM D 2487).

4. Groundwater ievel, if indicated, is at lime of driifing (ATD) or for date specified. Level may vary
with fime.

Sample

Reviewed By, G. Both

LAB
TESTS

Sediment Recovery
in Core Tube

A

17330-14 12/08
Figure A-26



VIBROCORE LOG 1733014-VC GPJ HC_CORP GDT 5/5/08

Vibracore Log Station 62

Location; See Figure 2. Type of Sample: Vibracore
Mudtine Eievalion in Fest (MLLW): 16 5 Feet Core Diameter. 4 inches
Water Depth in Feet: 7.5 Feat Northing: 1213984.2

Easting. 311627.3
Logged By: C, Rust

USCS Graphic ) o Depth
Class  Log Soil Descriptions in Fest
SM 71 (Loose), wel, gray, sity SAND with tube ¢

worms (4 inchy, shell hash, and plece of
wood at surface.

‘.'j i ~Grades lo less shell hash with depth

Bottom of Sediment in Care Tube.

Boltom of Core Tube 21 2 B Feet.

H

Drive Length; 2.6 feet; Recovery Length: 2.2
feet. Dale/Time: 12/03/08 09:47

5

1. Refer to Figure A-1 for explanation of descriptions and symbals.

2 Soi descriptions and stralum lines are interpretive ard actual changes may be gradual,

3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise
supperied by laboratory testing (ASTM D 2487),

4. Groundwaler level, if indicated, is at time of driling {ATD)} or for date specified. Level may vary
with tme.

Sampie

Reviewed By: G. Both

LAB
Sedimenl Recovery TESTS
in Core Tube
%
%
7
o
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%
o
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7
o
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EE
o
HARTCROWSER
17330-14 12/08
Figure A-27



VIBRQUORE LOG 1733014-VC GPJ HC_CORP GDT 5/5/09

Vibracore Log Station 62B

Logation: See Figure 2. Type of Sampie” Vibracore
Mudiine Elevation in Feet (MLLW}. 10.6 Feat Core Diameter. 4 inches
Water Deplh in Feet. 5.4 Feet Northing: 1210696

Easting: 312622.5
L.ogged By: C. Rust

USCS Graphic . L. Depth
Class Log Soil Descriptions in Feet

¢

SM L1 Wood chips {1 mm) over (oose), wel, gray,
1 sitty SAND with sparse shelis and tube
Worms.

15 Wood chip and bark.

GM 1 (Dense), wet, silly, sandy GRAVEL wilh
{N abuncant shell hash (1 to 4 inches), and

woaod chip (0.5 inch) at surface of Gravel.

[ e v A
TS
= ;

7Y
==

e

“Grades to less shell hash.

L= N S gt v R e + 4
o LAY

A

Bottom of Sediment in Core Tube.

Bottom of Core Tube at 3.5 Feet.

Drive Length: 3.5 feel; Recovery Length. 3.0
feel. Date/Time; 12/02/08 10:53

1. Refer lo Figure A-1 for explanalion of descriphons and symbolg

2. Soif descriplions and slralum lines are interprelive and actuai changes may be gradual.

3. USCS designabions are based on visual manual classification [ASTM D 2488) unless oihenwise
supponried by laboralory lesting (ASTM D 2487).

4. Groundwater level, If indicaled, is at Uime of driling (ATD) or for dafe specified. Level may vary
with lime,

Sample

Reviewed By. G. Both

LAB
Sediment Recovery TESTS
in Core Tube
2
%
%
Z
o
%
o
Z
%
7
/
/
/
%
7
g
%
7
g
B
HARTCROWSER
17330-14 12/08
Figure A-28



Vibracore Log Station 64

Location: See Figure 2. Type of Sampie: Vibracore
Mudiine Elevation in Feet (MLLW): 42 5 Fest Core Diameter. 4 inches
Water Depth in Feet. 15.4 Feet Northing: 1211481.5

Easting. 312618.6
Logged By: C. Rust

USCS Graphic . e Depth
Class Log Soll Descriptions in Fael
SM L1l (Very loose), wet, gray-green, sity SAND 0

with sparse shelt hash,

'[: A waeed chip.
j-‘: 44 wood chip.
1 Abundant shefl hash (2 fo 3 inches) layer

from 3 to 3.4 feef.

it '\™Grades lo sparse shell hash with depth.

5

Bottom of Sediment in Core Tube.

Bokliom of Cere Tube at 6.5 Feetl

Drive Length: 6.5 feet; Recovery Length. 5.5
leat. Dale/Time. 12/02/08 11.22

VIBROCORE LOG 1733014-VC GPJ HC_CORP GDY 5/5/108

1. Refer lo Figure A-1 for explanation of descriplions and symbols,

2. Soif desariptions and slratum lines are inlerpretive and actual changes may be gradual,

3. USCS designations are based on visual manual classificalion (ASTM D 24BB) unless otherwise
supported by laboralory {esling (ASTM D 2487).

4. Groundwater jevel, if indicated, is at time of driliing (ATD) or for date specified. Level may vary
with time,

Sample

Reviewed By. G. Both

LAB
Sediment Recovery TESTS
in Core Tube
g
Z.
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HARTCROWSER
17330-14 12/08
Figure A-29



Vibracore Log Station 65

Location: See Figure 2,
Mudling Ejevation in Feet (MLLW) 44.0 Feet
Water Depth in Feet. 15.8 Feet

USCS Graphic ) L Deplh
Class  Log Soil Descriptions in Feel
SM Ll (Mery loose), wet, gray-green, sitty SAND o
I3 with slight sulfide-like cdor, sparse shell
hash, and tube worms
.f 8 “~Shell hash layer with large shelis and smail
4 woodchips from 1.5 to 2 feet.
11 ™ Smalt wood chip. i
1 ‘I\Shefl hash (2 to 4 inches} layer. i
- NwWoed stick. —®
g
w
-
0
&
o -
i
[a]
(5]
U‘
: Bottor of Sedimenl in Core Tube
&
g
E b
&
&
©
=
i
e
o
3
ol
m
=

Bottom of Core Tube at 8.0 Feet,

Drive Length: 8.0 feel; Recovery L.ength: 6.4
feet. Date/Time: 12/02/08 12-40

1. Refer o Figure A-1 for explanation of descriptions and symbols,

Type of Sample. Vibracare

Core Diameter: 4 inches

Northing: 1211971.3

Easting: 312625.8

Logged By: C. Rust Reviewed By: G. Both

LAB
TESTS

Sedimeni Recovery
Sample in Core Tube

A Y

ZE
g

HARTCROWSER

2. Soi descriptions and stralum lines are inlerpretive and actual changes may be gracual,
3 USCS designaticns are based an visual manual classification (ASTM D 2488) unless otherwise 17330-14 12/08

supporied by |aboratory lesting (ASTM D 2487),

4. Grogncwater level, if incicated, 15 at lme of driling (ATD) or for dale specified. Levet may vary Figure A-30

with fime.



Vibracore Log Station 67

Lecation: See Figure 2,
Mudline Etevation in Feet (MLLW): 49.8 Feet
Water Depth in Feet: 17.5 Fest

Type of Sample: Vibracore
Core Diameter: 4 inches
Northing: 1212966 4

Easting. 3128156
Logged By: C Rust

HSCS Graphic Depth
Class Loy

SM Ey {Very loose), wet, gray-green, silty SAND 0 T

with sulfide-like edor, wood debris {bark,
woodchips), tube worms, and large pieces of
bark {1 to 4 inches) and wood chip at
surface.

{™Woed chips and bark iayer.

I™8tick (3 inch), wood chips, and shel hash.

{1 tc 2 inches), wood chips, and shelt

' ™Wood slick

2 - NWood chips, bark, and shell hash.

T3 TBark (1 inchy, stick {3 inch), and shell hash.

Bottom of Sedimenl! in Core Tube. "

Sediment Recovery

Scil Descriptions in Feet Sample in Core Tube

VIBROCORE LOG 1733014-VC GPJ HC_GORP GDT =/5/09

Bottom of Core Tube at 8.0 Fee!

Drive Length: B 0 feet, Recovery Length: 6.9
feel. Date/Time: 12/02/08 13:G9

1. Refer lo Figure A-1 for explanalion of descriptions and symbois.

2 5oil descriptions and stratum lines are interprefive and actual changes may be gradual.

3. USCS designations are based on visual manual classification (ASTM [3 2488) unjess ctherwise
supperled by laboratory testing (ASTM D 2487),

4. Groundwater level, if indicaled, is at time of driling (ATD) or for date specified  Levet may vary
with ime.

Reviewed By: G. Bolh

LAB
TESTS

A Y

g |
B

HARTCROWSER

17330-14 12/08
Figure A-31




VIBROCORE LOG $733014-VC GPJ HO_CORP GOT 5/5/09

Vibracore Log Station 69

Location; Sge Figure 2
Mudline Elevation in Feet (MLLW). 10.5 Feet
Water Depth in Feet, 5.4 Feel

USCS Graphic . L
Class  Log Soll Descriptions

Type of Sample: Vibracore

Core Diameler; 4 inches

Northing: 1213876

Easting: 312627.2

Logged By, C. Rust  Reviewed By: G. Balh

LAB

Depth Sediment Recovery TESTS

n Feet Sample in Core Tube

SM Y] (Very ioose), wet, gray, silty SAND

g -1 ™~Grades to abundant shell hash (1 to 4
Inches).

- ™\Wood debris {wood chips, bark) from 1.3 to
1.8 feet.

0 1 R

GM {Very dense), wet, gray, shghlly siity, sandy
GRAVEL with abundant sheli hash {1 o 4

inches)

A T Y

Bottom of Sediment in Core Tube.

Bottom of Core Tube at 4.0 Fest.

Drive Length: 4.0 feel; Recovery Length: 3.5
feet. Date/Time; 12/02/08 13:28

1 Refer lo Figure A-1 for explanation of descriptions and symboals,

2, Solf descnplions and stratum lines are inlerprelive and actual changes may be gradual

3. USCS designalions are based on visual manual classification (ASTM D 248B) unless otherwise 17330-14 12/08
suppored by laboratory lesting (ASTM D 2487). Fi A-32
4 Groundwaler level, if indicated, is al bme of drilhing (ATD) or for date specified. Level may vary gure A-

wilh hme.



VIBROCORE LOG 1733014-YC GPJ HC_CORP GDT W6/00

Vibracore Log Station 71

Localion: See Figure 2.
Mudiine Elevation in Feet (MLLW). 28.7 Feetl
Water Depth in Feet: 11.3 Feet

USCS Graphic

Class

Log

Soil Descriptions

Type of Sample: Vibracore

Core Diameter. 4 inches

Norihing. 1211467 .6

Easting: 313610.8

Logged By: C. Rust  Reviewed By, G. Both

LAB
Depth TEETS

Sediment Recovery
in Feel Sample in Core Tubse

SM

(Loose), wet, gray-black, silly SAND with
sparse wood debris (barx and wood chips,
5%).

‘7 ™Wood chip {1.5 inch)

F1'11™Grades lo abundant shell hash (1 to 4

inches).

38 ' ™Grades o sparse shell hash with depth

] —

A T Y

Bottom of Sediment in Core Tube.

Bottom of Core Tube at 3 8 Feet.

Drive Length: 3.9 feel; Recovery Length: 2.5
feel. Date/Time: 12/03/08 13:56

5

1. Refer lo Figure A-1 for explanation of descriptions and symbals

2. Soil cescriptions and stralum lines are interpretive and actual changes may be gradual.

3 USCS designatiens are based on visual manual classification (ASTM D 2488} uniess olharwse 17330-14
supported by laboratory lesting {ASTM D 2487}, Ei A-33

4. Groundwaler tevel, if indicaled, is al lime of driling (ATD) or for dale specified. Levet may vary rgure A-

with ime.

RTCROWSER



MVIBROCORE 106G 1733014-VC GPJ HC_CORP GDT /6108

Vibracore Log Station 73

Location: See Figure 2.
Mudline Elevation in Feet (MLLW). 38.6 Fest
Water Depth in Feet; 14 3 Feet

UEBCS Graphic

Class

Soil Descriptions

Deplh
in Feel

SM

(Very loose), wet, gray, siity, medium to
coarse SAND with wood debris {sawdust,
bark, sticks) on surface.

'_:: 1™ Woed chips (1 mm) and bark,

11 Wood chips {1 mm) and bark.

‘1 she hasn (1102 inches),

0

Bottom of Sediment in Core Tube.

1. Refer to Figure A-1 for explanation of descriptions and symbols,

Bottom of Core Tube at 4.5 Feet.

Drive Length: 4.5 feet; Recovery Length- 3.9
feel, Dale/Time: 12/02/08 14:11

Type of Sample: Vibracore
Core Diameter; 4 inches
Northing: 1212477.4
Easting: 313606.1

Logged By. C. Rust Rewviewed By G Both

LAB

Sediment Recovery TESTS

Sample n Core Tube

Y

B
a2m

HARTCROWSER

2. Soil descriplions and siralum lines are inferpretive and actual changes may be gradual.

3. USCE designations are based on visual manual ciassification (ASTM D 2488} uniess otherwise

supported by laboratory testing (ASTM D 2487),

4. Groundwater feve!, if indicated, is al time of driling (ATD} or for date specified. Level may vary
with ime.

17330-14
Figure A-34



Vibracore Log Station 75

Location: See Figure 2. Type of Sample: Vibracore
Mudline Elevation in Feet (MLLW}, 14.3 Feel Core Diameter; 4 inches
Waler Depth in Feet. 8.7 Fest Northing: 1213478.7

Easting. 313627.2
Logged By. C. Rust

USCS Graphic . L Depth
Class  tog Soil Descriptions in Feet
0

SM 1] (Loose), wet, gray-black, sitty SAND with
211 abundant shell hash (0.5 to 2 inches) and
waod debris (bark, wood chips).

7 stick.

VIBRCCORE LOG 1733014-VC GPJ HC CORP GOT 5/5/09

T'Grades to sparse shell hash wilh depth. M
Bottom of Sediment in Core Tube.

Boticm of Core Tube at 2.4 Feet.

Drive Length: 2.4 feet, Recovery Length: 1.7
feet. Date/Time. 12/03/08 14.26

1 Reler to Figure A-1 for expianation of descriplions and symbois.

2. Sod descriptions and stratum Ines are interpretive and aclual changes may be gradual.

3 USCS designalions are based on visuat manual ciassification (ASTM £ 2488) uniess olhenvise
supported by faboratory testing (ASTM D 2487).

4. Groundwater level, if indicaled, 1s at time of drilling {ATD) or for dale specified. Level may vary
with time.

Sarnpie

Reviewed By: G. Both

LAB
Sediment Recovery TESTS
in Cere Tube
%
¢
/
7’
_
Erey
=8
HARTCROWSER
17330-14 12/08
Figure A-35



VIBROCORE LOG 1733014-vC GPJ HC_CORP GDT /5108

Vibracore Log Station 77

Location See Figure 2. Type of Sampie: Vibracore
Mudiing Elevalion mn Feel (MLLW): 18.2 Feel Core Diameter 4 inches
Water Depth in Feeb: 8 Feet Northing: 1211054.2

Easting: 314620.5
togged By: C. Rust Reviewed By. G. Both

LAB
USCS Graphic . L Depth Sediment Recovery TESTS
Class  tog Soil Descriptions n Fest Sample in Core Tube
D —

SM U] (Loose), wet, gray, siity SAND with wood
: debris {wood chips, bark),

1h™Grades to abundant shell hash {1io4
nches)

'] ™Grades ta sparse shell hash with depth.

A Y

Bottom of Sediment \n Core Tube. 1

Botiom of Core Tube at 3.8 Feet.

Grive Length: 3 8 feet, Recovery Length: 2.8
feet. Date/Time: 12/03/08 14:40

1. Refer tc Figure A-1 for explanzation of descnptions and symbaols.
2. Soil descriptions and siralum lines are interprelive and actual changes may be gradual.

3. USCS designalions are based on visual manual classification (ASTM D 2468} unless ctherwise 17330-14 12/08
supporied by Iaboratory testing (ASTM D 2487). Fi 26
4. Groundwater levet, if indicated, is at tvne of drilling (ATD} or for dale specified Level may vary igure A-

with bme.



VIBROCORE 1.OG 1733014-VC GPJ HC_CORP GDT 4/5/08

Vibracore Log Station 78

Localion: See Figure 2.
Mudiine Elevation in Feet (MLLW): 22 6 Fest
Water Depth in Feet: 8 Feet

Easting. 814620.8

Logged By: C. Rust

USCS Graphic : o Deplh
Class  Log Soil Descriptions in Feet

sw (Loose), wet, brown-gray, very slightly silty,
coarse SAND with wood debris (wood chips,

bark} at surface

4 Becomes light gray with snell hash layer.

Bottom of Sediment in Core Tube.

B (ISR R

Bottom of Core Tube at 4.2 Feet

Drive Lengih: 4.2 feet; Recovery Lenglh: 3.2
feet. Date/Time: 12/03/08 15:15

—5

. Refer lo Figure A-1 for explanation of descriplions and symbols.
. Boil descriptions and stratum lines are inlerprefive and aclual changes may be gradual
. USCS designalions are based on visual manual classificalion {ASTM D 2488) unless otherwise

supporied by [eboratory testing (ASTM D 2487}

- Groundwaler level, if indicated, 1s al ime of drilling {ATD) or for dale specified. Level may vary

with time.

Sample

Type of Sample: Vibracore
Core Diametar: 4 inches
Nerihing: 1211468 5

Reviewed By. G. Both

LAB
Sedimenl Recovery TESTS
in Core Tube
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HARTCROWSER
17330-14 12/08
Figure A-37



VIBROCORE tOG 1733014-VC GPJ HC_CORP GDT 5/5/108

Vibracore Log Station 80

Location: See Figure 2, Type of Sample: Vibracore
Mudline Elevation in Feet (MLLW): 26.0 Feet Core Diameter: 4 inches
Waler Depth in Feef: 10 Feat Northing: 1212487

Easting: 314626 9
Logged By: C. Rust

USBCS Graphic . L Depth
Cisss  Log Scil Descriptions in Feet

SW * (lLocse), wet, gray-black, very skghtiy silty,
cearse SAND with wood debris (bark, wood

chips) at surface.

™ Snell hash layer and stick (0.5 :nch).

Bottom of Sediment in Core Tube.
Bottom of Core Tube at 2.8 Feg!.

Drive Length: 2.8 feel, Recovery Length. 2.6
feet. DatefTime: 12/03/08 15:36

1. Refer la Figure A-1 for explanalion of descnplions and symbois.

2. Soil descriplions and slratum lines are interpretive and actual changes may be gradual.

3. USCS designations are based on visua! manual classihcalion {ASTM D 2488) uniess olherwise
supported by laboratory testing (ASTM [} 2487)

4 Groundwater feve!, If indicated, s al bme of drilling (ATD) or for date specified. Level may vary
with time.

Sample

Reviewed By: G. Both

LAB
Sediment Recovery TESTS
in Core Tube
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VIBROGORE 106G 1733014-VC GP) HG_CORP GDT 55009

Vibracore Log Station 82

Location: See Figure 2,
Mucling Elevation in Feet (MLLW)- 13.3 Fest
Water Depth in Feat: 6.1 Feet

Easting: 314571.2

Logged By C. Rust

USCS Graphic , L. Jepth
Class  Log Soil Descriptions in Feet

SW (Loose}, wet, gray-black, very siightly silty,
fine to medium SAND with strong sulfide-like
cdor, tube worms, and wood debris {wood
chips, bark} at surface.

rades to abundant shell hash (0.5t0 2
Inches).

“Grades to sparse shell hash with deplh,

Bottom of Sediment in Core Tube.

\

G} Ry~

Bottom of Core Tube at 4.2 Feet.

Drive Lenpth. 4.2 feet; Recovery Length: 3.0
feet. Date/Time; 12/03/08 186:0%

. Refer to Figure A-1 for explanaton of descriptions and symbols

Soil descriplions and stratum fines are inlerpretive and aclusl changes may be gradua

USCS designations are based on visual menual classification (ASTM D 248B) unless otherwise
supported by laboratory testing (ASTM D 2487).

Groundwater level, if indicaled, is at.ume of driling {(ATD) or for date specified. Level may vary
with time,

Sampie

Type of Sample. Vibracore
Core Diameter; 4 inches
Northing. 1213308 3

Reviewed By G. Both

LAB
TESTS

Sediment Recavery
in Core Tube

Y

g
am

HARTCROWSER
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Figure A-39
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APPENDIX B-1
CHEMICAL DATA QUALITY REVIEW AND
CERTIFICATES OF ANALYSIS

Chemical Data Quality Review for Sediment Samples

Fifty-two surface sediment samples and four sediment core samples were
collected from Port Gamble Bay on December 3, 4, 5, 8, 9, and 10, 2008. The
samples were submitted to Analytical Resources, Inc. (ARI), in Tukwila, WA for
analysis. Samples for dioxins/furans were subcontracted to SGS Environmental
in Wilmington, NC. Sample identifications, laboratory job numbers, and
analytical tests are summarized in Table 2.

The samples were received at the laboratory with temperatures ranging from
0.2°C to 6°C. As sediment samples were frozen upon arrival, no results were
qualified.

Quality assurance/quality control (QA/QC) reviews of laboratory procedures
were performed on an ongoing basis by the laboratory. Hart Crowser
performed the data review, using laboratory quality control results summary
sheets and raw data, as required, to ensure they met data quality objectives for
the project. Data review followed the format outlined in the National Functional
Guidelines for Organic Data Review (EPA 1999) and the National Functional
Guidelines for Inorganic Data Review (EPA 2004) modified to include specific
criteria of the individual analytical methods. The following criteria were
evaluated in the standard data quality review process:

m  Holding times;

m  Method blanks;

m  Surrogate recoveries;

m Laboratory control sample/laboratory control sample duplicate (LCS/LCSD)
recoveries;

B Matrix spike/matrix spike duplicate (MS/MSD) recoveries;

m Laboratory duplicate relative percent differences (RPDs);

m Internal standard (IS) recoveries (where applicable);

m  Calibration criteria (where applicable); and

m  Reporting limits (RL).

The majority of the data were determined to be acceptable for use, as qualified.
Several resin acid results were rejected due to failing LCS recoveries. Full
laboratory results are presented at the end of this appendix. Results of the data
reviews, organized by analysis class, follow.
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Polychlorinated Biphenyls (PCBs)

Analytical Methods

The samples were extracted and the extracts were acid and sulfur cleaned. The
samples were analyzed by gas chromatography with an electron capture
detector (GC/ECD) following EPA Method 8082.

Sample Holding Times

The samples were prepared and analyzed within holding time limits for frozen
samples.

Laboratory Detection Limits

Reported detection limits and analytical results were adjusted for moisture
content and any required dilution factors. The reporting limits for Aroclor 1232
was elevated in PGSS-8 due to matrix interferences. The reporting limit for
Aroclor 1221 was elevated in PGSS-58 due to matrix interferences. The
laboratory “Y” qualifier was changed to “U.”

Blank Contamination

No target analytes were detected in laboratory blanks.

Surrogate Recovery

Surrogate recoveries were within laboratory control limits.

Laboratory Control Sample (LCS) Recovery

Laboratory control sample recoveries were within laboratory control limits.
Matrix Spike (MS) Recovery

MS and MSD recoveries were within laboratory control limits.

Initial Calibration Curves and Continuing Calibration Verification
Checks (CCVs)

The initial calibration curves and CCVs were within acceptance criteria.
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Resin Acids
Analytical Methods

The samples were extracted for resin acids by EPA Method 3550B (sonication)
following PSEP modifications to attain lower reporting limits. The samples were
analyzed by gas chromatography/mass spectrometry (GC/MS) following EPA
Method 8270D.

Sample Holding Times

The samples were prepared and analyzed within the holding time limits of 6
months for frozen samples.

Laboratory Detection Limits

Reported detection limits and analytical results were adjusted for moisture
content and any required dilution factors. Detections that fell between the
reporting limit and the MDL were qualified by the laboratory as “J.” The
laboratory “J” qualifier was changed to “T” to be consistent with Ecology’s EIM
database.

The result for abietic acid in PGSS-83 was qualified by the laboratory due to low
spectral match parameters. The laboratory “M” qualifier was changed to “).”

Blank Contamination

The method blanks were non-detect.

Surrogate Recovery

Surrogate recoveries were within laboratory control limits.

Laboratory Control Sample (LCS) Recovery

Default laboratory control limits of 30 to 160 percent were used for the majority
of resin acids. LCS/LCSD recoveries that fell below 10 percent led to
qualification of the associated sample results as rejected (R). LCS/LCSD
recoveries that were around 10 percent (e.g., 9 to 11 percent) led to

qualification of the associated sample results as estimated (J) as insufficient data
are available to determine valid laboratory control limits.

Hart Crowser
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Laboratory control sample recoveries were within default laboratory control
limits with the following exceptions:

m  For LCS-121708, the recoveries for neoabietic acid were below the default

control limits in the LCS and LCSD. Results for neoabietic acid in the
associated samples, (PGSS-44, PGSS-71, PGSS-73, PGSS-75, PGSS-77, PGSS-
77A, PGSS-78, PGSS-80, PGSS-82, PGSS-83, and PGSS-92), were qualified as
estimated (J).

For LCS-121808, the recoveries for neoabietic acid were below the default
control limits in the LCS and LCSD. The results for neoabietic acid in the
associated samples (PGSS-8, PGSS-14A, PGSS-15, PGSS-16, PGSS-18, PGSS-
20, PGSS-22, PGSS-21B, PGSS-21A, PGSS-29, PGSS-29A, PGSS-30, PGSS-31,
PGSS-33, PGSS-35, PGSS-38, PGSS-38A, PGSS-39, PGSS-40, and PGSS-42)
were qualified as estimated (J).

For LCS-122008, the recoveries for dehydroabietic acid exceeded the
control limit in the LCSD, but were within the control limit in the LCS.
Results for dehydroabietic acid were not qualified. The recoveries for
neoabietic acid were below 10 percent in the LCS and LCSD. The results for
neoabietic acid in the associated samples (PGSS-45, PGSS-46, PGSS-47,
PGSS-51, PGSS-47A, PGSS-53, PGSS-54, PGSS-55, PGSS-56, PGSS-58, PGSS-
61, PGSS-62, PGSS-62A, PGSS-62B, PGSS-63, PGSS-64, PGSS-67, PGSS-68,
PGSS-69, and PGSS-70) were rejected (R).

For LCS-011409, palustric acid did not recover in the LCS and LCSD. The
result for palustric acid in the associated sample, PGSS-GEO-3, was rejected
(R). The recoveries for neoabietic acid were below 10 percent in the LCS
and LCSD. The result for neoabietic acid in the associated sample, PGSS-
GEO-3, was rejected (R). The recoveries for abietic acid exceeded 300
percent in the LCS and LCSD. Results in the associated sample, PGSS-GEO-
3, were non-detect and no qualification was made.

Matrix Spike (MS) Recovery

The MS recovery were within default laboratory control limits with the following
exceptions:

B For PGSS-70 MS/MSD, palustric acid did not recover in the MS/MSD.

Neoabietic acid recovered below 10 percent in the MS and MSD.
Dehydroabietic acid exceeded control limits in the MSD, within control
limits in the MS. Oleic acid exceeded the Marginal Exceedance (ME) limits
in the MSD due to high levels in the source sample; oleic acid recovery in
the MS was within control limits. Results for palustric acid were qualified as
estimated in the source sample, as results were within control limits in the
LCS and LCSD. Results for neoabietic acid were rejected (R) due to failing
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LCS and LCSD recoveries. Results for dehydroabietic acid and oleic acid
were not qualified.

m  For PGSS-80 MS/MSD, palustric acid did not recover in the MS and MSD.
Neoabietic acid recovered below 10 percent in the MS and MSD. The
results for palustric acid in PGSS-80 were qualified as estimated (J), as results
were within control limits in the LCS and LCSD. The results for neoabietic
acid in PGSS-80 were qualified as estimated (J) due to low recoveries in the
LCS and LCSD.

m  For PGSS-GEO-3 MS/MSD, palustric acid and neoabietic acid did not
recover in the MS or MSD. The results for palustric acid and neoabietic acid
in PGSS-GEO-3 were rejected (R) due to failing LCS and LCSD recoveries.

B For PGSS-21A, palustric acid did not recover in the MS or MSD. Neoabietic
acid recovered below 10 percent in the MS and MSD. Oleic acid was
below the control limits in the MSD, within control limits in the MS. Linoleic
acid were below the control limits in the MS, within control limits in the
MSD. The results for palustric acid and neoabietic acid in PGSS-21A were
qualified as estimated (J). Results for oleic acid and linoleic acid were not
qualified.

Internal Standards (IS) Recovery
Internal standards were within acceptance criteria.

Initial Calibration Curves and Continuing Calibration Verification
Checks (CCVs)

The initial calibration curves were within acceptance criteria. The CCVs were
within acceptance criteria with the following exceptions:

Semivolatile Organic Compounds (SVOCs)

Analytical Methods

The samples were extracted by EPA Method 3550B (sonication) following PSEP
modifications to attain lower reporting limits. The samples were analyzed by
GC/MS following EPA Method 8270D. The target analytes guaiacol and retene

were determined concurrently with samples analyzed for SMS SVOC
compounds.

Sample Holding Times

The samples were prepared and analyzed within the holding time limits of 6
months for frozen samples.

Hart Crowser
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Laboratory Detection Limits

Reported detection limits and analytical results were adjusted for moisture
content and any required dilution factors. Detections that fell between the
reporting limit and the MDL were qualified by the laboratory as “J.” The
laboratory “J” qualifier was changed to “T” to be consistent with Ecology’s EIM
database.

Blank Contamination

The method blanks were non-detect.

Surrogate Recovery

Surrogate recoveries were within laboratory control limits with the following
exception:

B  PGSS-GEO-3. The surrogate d14-p-terphenyl exceeded the control limit, but
fell within 20 percent of the true value. Other surrogates were within
control, and no results were qualified.

Laboratory Control Sample (LCS) Recovery

Laboratory control sample recoveries were within laboratory control limits with
the following exception:

m  For LCS-011509 for SVOC:s, the recovery for benzyl alcohol was below the
control limits in the LCSD. The recovery was within control limits in the LCS,
and results were not qualified.

Matrix Spike (MS) Recovery

The MS were within laboratory control limits.

Internal Standards (IS) Recovery

Internal standards were within acceptance criteria.

Initial Calibration Curves and Continuing Calibration Verification
Checks (CCVs)

The initial calibration curves and CCVs were within acceptance criteria.
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Total Metals

Analytical Methods

Sediment samples for mercury were prepared and analyzed following EPA
Method 7471A. Sediment samples for arsenic, cadmium, chromium, copper,
lead, silver, and zinc were analyzed following EPA Method 6010B.

Sample Holding Times

The samples were prepared and analyzed within holding time limits with the
following exceptions. Samples PGSS-8, PGSS-22, PGSS-51, PGSS-64, PGSS-73,
PGSS-75, PGSS-77A, PGSS-80, PGSS-GEO-3, and PGSS-92 were prepared and
analyzed for mercury past the 28-day method holding time. Mercury results for
those samples were qualified as estimated (J).

Laboratory Detection Limits

Reported detection limits and analytical results were adjusted for moisture
content and any required dilution factors.

Blank Contamination
No target analytes were detected in laboratory blanks.
Laboratory Control Sample (LCS) Recovery

Laboratory control sample recoveries were within QC limits of 80 to 120
percent.

Matrix Spike (MS) Recovery

Matrix spike recoveries met QC limits of 75 to 125 percent.
Laboratory Duplicate Sample Analysis

The RPD between replicate measurements met QC limits.

Initial Calibration Curves and Continuing Calibration Verification
Checks (CCVs)

The initial calibration curves and CCVs were within acceptance criteria.

Hart Crowser
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Conventional Sediment Parameters

Analytical Methods

Total solids and total preserved solids were determined by modified EPA
Method 160.3. Total volatile solids (TVS) was determined by EPA Method
160.4. Total organic carbon (TOC) was determined by Plumb (1981).
Ammonia, as nitrogen, was determined by EPA Method 350.1 modified. Sulfide
was determined by EPA Method 376.2.

Sample Holding Times

The samples met holding time limits for total solids, total preserved solids, TOC,
TVS, ammonia, and sulfide with the following exceptions.

m  Sample PGSS-GEO-3 was prepared and analyzed past the holding time for
ammonia and sulfide. Results for ammonia and sulfide in PGSS-GEO-3 were
qualified as estimated (J).

The preservative zinc acetate was added to samples Station 42 S-1, Station 42 S-

2, Station 42 S-3, and Station 42 S-4 one day after collection. Sample results

were not qualified, as distillation started within holding time.

Laboratory Detection Limits

Reported detection limits were acceptable. Reported detection limits and

analytical results were adjusted for moisture content and any required dilution

factors.

Blank Contamination

No target analytes were detected in laboratory blanks.

Laboratory Control Sample (LCS) Recovery

LCS recoveries for sulfide and TOC were within QC limits.

Matrix Spike (MS) Recovery

MS recoveries for ammonia, sulfide and TOC were within QC limits with the
following exception.
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B MS recovery for sulfide was below QC limits for PGSS-45 due to matrix
effects. The sample was prepared three times with similar results. The result
for sulfide in PGSS-45 was qualified as estimated (J).

Laboratory Replicate Sample Analysis

The RPD between replicate measurements met quality control limits for total

solids, total preserved solids, TVS, ammonia, sulfide, and TOC with the following

exceptions.

m  The RPD for TOC for Station 42 S-1 exceeded the control limits. TOC results
in Station 42 S-1 were qualified as estimated (J).

m  The RPD for sulfide for PGSS-8 exceeded the control limits. Sulfide results in
PGSS-8 were qualified as estimated (J).

m  The RPD for sulfide for PGSS-71 exceeded the control limits. Sulfide results
in PGSS-71 were qualified as estimated (J).

Standard Reference Material (SRM) Recovery

SRM recoveries for ammonia and TOC were within QC limits.

Dioxins/Furans

Analytical Methods

Sediment samples for dioxins/furans analysis were prepared and analyzed by
EPA Method 1613.

Sample Holding Times

The samples were prepared and analyzed within holding time limits.
Laboratory Detection Limits

Reported detection limits and analytical results were adjusted for moisture
content and any required dilution factors. Detections that fell between the
reporting limit and the MDL were qualified by the laboratory as “J.” The
laboratory “J” qualifier was changed to “T” to be consistent with Ecology’s EIM
database.

Blank Contamination

The method blank was non-detect.
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Surrogate Recovery

Surrogate recoveries were within QC limits.

Ongoing Precision Result/Laboratory Control Sample Recovery
OPR/LCS recoveries were within QC limits.

Internal Standard (IS) Recoveries

IS recoveries were within QC limits.

Initial Calibration Curves and Continuing Calibration Verification
Checks (CCVs)

The initial calibration curves and CCVs were within acceptance criteria.

Samples PGSS-8, PGSS-22, PGSS-51, PGSS-64, PGSS-73, PGSS-75, PGSS-77A,
PGSS-GEO-3, and PGSS-92 had the Total TCDF and/or Total PeCDF qualified by
the laboratory due to peaks that could cause false positives. The results were
reported by the laboratory and flagged as “DPE.” The DPE qualifier was
removed and the results were qualified as estimated (J).

Samples PGSS-8, PGSS-22, PGSS-51, PGSS-64, PGSS-73, PGSS-75, and PGSS-92
had the Total PeCDD, Total TCDF, and/or Total PeCDF qualified by the
laboratory due to interference. The results were reported by the laboratory and
flagged as “Q.” The Q qualifier was removed and the results were qualified as
estimated (J).

J:\Jobs\1733014\RI Report\Final Port Gamble Rl Report.doc
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APPENDIX B-2
CHEMICAL DATA QUALITY REVIEW AND
CERTIFICATES OF ANALYSIS

Chemical Data Quality Review for Reference Samples

Three surface sediment samples were collected from Carr Inlet on January 9,
2009. The samples were submitted to Analytical Resources, Inc., (ARI) in
Tukwila, WA for analysis. Sample identifications, laboratory job numbers, and
analytical tests are summarized in Table 2.

The samples were received at the laboratory with temperatures ranging from
0.2°C to 6°C. As sediment samples were frozen upon arrival, no results were
qualified.

Quality assurance/quality control (QA/QC) reviews of laboratory procedures
were performed on an ongoing basis by the laboratory. Hart Crowser
performed the data review, using laboratory quality control results summary
sheets and raw data, as required, to ensure they met data quality objectives for
the project. Data review followed the format outlined in the National Functional
Guidelines for Inorganic Data Review (EPA 2004) modified to include specific
criteria of the individual analytical methods. The following criteria were
evaluated in the standard data quality review process:

m  Holding times;

m  Method blanks;

m Laboratory control sample/laboratory control sample duplicate (LCS/LCSD)
recoveries;

B Matrix spike/matrix spike duplicate (MS/MSD) recoveries;

m Laboratory duplicate relative percent differences (RPDs); and

m  Reporting limits (RL).

The data were determined to be acceptable for use without qualification. Full
laboratory results are presented at the end of this appendix. Results of the data
review follows.

Conventional Sediment Analyses

Analytical Methods

Total solids and total preserved solids were determined by EPA Method 160.3
modified. Total volatile solids (TVS) were determined by EPA Method 160.4.
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Ammonia was determined by EPA Method 350.1. Total sulfide was determined
by EPA Method 376.2. TOC was determined by Plumb (1981).

Sample Holding Times

The samples were prepared and analyzed within holding time limits.
Laboratory Detection Limits

Reported detection limits were acceptable. Reported detection limits and
analytical results were adjusted for moisture content and any required dilution
factors.

Blank Contamination

No target analytes were detected in laboratory blanks.

Laboratory Control Sample (LCS) Recovery

LCS recoveries for sulfide and TOC were within QC limits.

Matrix Spike (MS) Recovery

MS recoveries for ammonia, sulfide, and TOC were within QC limits.

Laboratory Replicate Sample Analysis

The RPD between replicate measurements met QC limits for total solids, total
preserved solids, TVS, ammonia, sulfide, and TOC.

Standard Reference Material (SRM) Recovery
SRM recovery for ammonia and TOC were within QC limits.

J:\Jobs\1733014\RI Report\Final Port Gamble RI Report.doc
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APPENDIX B-3

CHEMICAL DATA QUALITY REVIEW AND
CERTIFICATES OF ANALYSIS

Chemical Data Quality Review for Biota

Clams, oysters, geoducks, and crabs were collected from Port Gamble Bay on
December 15, 16, and 23, 2008. The samples were submitted to Analytical
Resources, Inc. (ARI), in Tukwila, WA for tissue preparation and chemical
analysis. Tissue samples were subcontracted to SGS Environmental of
Wilmington, NC for dioxin/furan analyses. Sample identifications, laboratory job
numbers, and analytical tests are summarized in Table 2.

The samples were received at the laboratory alive. Following tissue preparation,
including compositing and homogenization, the samples were frozen prior to
analysis.

Quality assurance/quality control (QA/QC) reviews of laboratory procedures
were performed on an ongoing basis by the laboratory. Hart Crowser
performed the data review, using laboratory quality control results summary
sheets and raw data, as required, to ensure they met data quality objectives for
the project. Data review followed the format outlined in the National Functional
Guidelines for Organic Data Review (EPA 1999) and the National Functional
Guidelines for Inorganic Data Review (EPA 2004) modified to include specific
criteria of the individual analytical methods. The following criteria were
evaluated in the standard data quality review process:

Holding times;

Method blanks;

Surrogate recoveries;

Laboratory control sample/laboratory control sample duplicate (LCS/LCSD)
recoveries;

Internal standard (IS) recoveries (where applicable);

Calibration criteria (where applicable); and

m  Reporting limits (RL).

The data were determined to be acceptable for use, as qualified. Full laboratory
results are presented at the end of this appendix. Results of the data reviews,
organized by analysis class, follow.
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Polychlorinated Biphenyls (PCBs)

Analytical Methods

The tissue samples were extracted and the extracts were acid cleaned. The
samples were analyzed by gas chromatography with an electron capture
detector (GC/ECD) following EPA Method 8082.

Sample Holding Times

The samples were prepared and analyzed within holding time limits for frozen
samples.

Laboratory Detection Limits

Reported detection limits and analytical results were adjusted for any required
dilution factors. The reporting limits for Aroclor 1254 was elevated in Crab1-A
Pan2 due to matrix interferences. The reporting limit for Aroclor 1248 was
elevated in Clam #1A due to matrix interferences. The laboratory “Y” qualifier
was changed to “U.”

Blank Contamination

No target analytes were detected in laboratory blanks.

Surrogate Recovery

Surrogate recoveries were within laboratory control limits.

Laboratory Control Sample (LCS) Recovery

Laboratory control sample recoveries were within laboratory control limits.

Initial Calibration Curves and Continuing Calibration Verification
Checks (CCVs)

The initial calibration curves and CCVs were within acceptance criteria.
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Total Metals

Analytical Methods

Tissue samples for mercury were prepared and analyzed by EPA Method 7471A.
Tissue samples for arsenic, cadmium, chromium, copper, lead, silver, and zinc
were analyzed by EPA Method 6010B.

Sample Holding Times

The samples were prepared and analyzed within holding time limits.

Laboratory Detection Limits

Reported detection limits and analytical results were adjusted for any required
dilution factors.

Blank Contamination
No target analytes were detected in laboratory blanks.
Laboratory Control Sample (LCS) Recovery

Laboratory control sample recoveries were within QC limits of 80 to 120
percent.

Initial Calibration Curves and Continuing Calibration Verification
Checks (CCVs)

The initial calibration curves and CCVs were within acceptance criteria.
Percent Lipids

Analytical Methods

Percent lipids were determined following the Bligh and Dyer method.
Sample Holding Times

The samples met holding time limits.
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Laboratory Detection Limits

Reported detection limits were acceptable.

Blank Contamination

No target analytes were detected in laboratory blanks.
Dioxins/Furans

Analytical Methods

Tissue samples for dioxins/furans were prepared and analyzed by EPA Method
1613.

Sample Holding Times

The samples were prepared and analyzed within holding time limits.
Laboratory Detection Limits

Reported detection limits and analytical results were adjusted for any required
dilution factors. Detections that fell between the reporting limit and the MDL
were qualified by the laboratory as “).” The laboratory “J” qualifier was changed
to “T” to be consistent with Ecology’s EIM database.

Blank Contamination

The method blank was non-detect.

Surrogate Recovery

Surrogate recoveries were within QC limits.

Ongoing Precision Result/Laboratory Control Sample Recovery
OPR/LCS recoveries were within QC limits.

Internal Standard (IS) Recoveries

IS recoveries were within QC limits.
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Initial Calibration Curves and Continuing Calibration Verification
Checks (CCVs)

The initial calibration curves and CCVs were within acceptance criteria.

Samples Oyster #1A, Oyster #2A, Crab1-A Meat, Crab1-A Pan2, and GD Station
#2A had the Total TCDF qualified by the laboratory due to peaks that could
cause false positives. The results were reported by the laboratory and flagged as
“DPE.” The DPE qualifier was removed and the results were qualified as
estimated (J).
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CERTIFICATES OF ANALYSIS
ANALYTICAL RESOURCES, INC.
SGS ENVIRONMENTAL

(see attached DVD)
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0 Analytical Resources, Incorporated
Analytical Chemists and Consultants
January 16, 2009

" Mr. Roger McGinnis
‘Hart Crowser, Inc.
1700 Westlake Avenue North Suite 200
Seattle, WA 98109-3056

’RE Project: Port Gamble, 17330-14
ARI Job No.: OC77 -

‘Dear Mr. McGinnis:

‘Please find enclosed the original Chain-of—Custody (COC) records, sample receipt documentation,
and the final data package for the samples from the project referenced above.

The samples were analyzed for resin acids and various conventional parameters, as requested.
Sample receipt and details of these analyses are discussed in the Case Narrative.

An electromc copy of this data package and the supporting data will remain on file with ARIL If
you have any questions or require additional information, please contact me at your convenience.

Respectfully,

Ayﬂ AL RESOJJRCES, INC.

"‘Kelly Bottem
Client Services Manager
206-695-6211
kellyb@arilabs.com
‘www.arilabs.com

Enclosures

cc: files OC77

‘KB/co

4611 South 134th Place, Suite 100 » Tukwila WA 98168  206-695-6200 * 206-695-6201 fax



Chain of Custody
Documentation

prepared
for

HART CROWSER, INC.

Project: PORT GAMBLE

ARI JOB NO: OC77

prepared
by

Analytical Resources, Inc.
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’ ) P . Analytical Resources, Incorporated B o PPy P, sk [ ~
a Analytical Chemists and Consultants B COOIer Recelpt For m

ARI Client: Pm”v (cousses _ -Project Name: %/ + (’ocwvxi\ﬂkﬂ/
COC No: ___ . Delwered by: _ 7la mﬂ{
Assigned ARI Job No: (%77 | _ Tracking No: _

" Preliminary EXamination Phase:

Were intact, properly sugned and dated custody. seals atfached to the outside of to cooler? YES (NG

Were custody papers included with the cooler? ...... e nrraaaaas Yeemenes @ NO
Were custody papers._properly filled out (ink, sxgned etc ) ...... IS emeeneean eeeaenanan NO
Record coote__r temperature (recommended 2.0-6.0 °C for chemas_try .............................. % °C .

.Coéler'Accep‘ted__by: S&f\) | ': Date Z/‘/\/é% Time: “30‘ |

Complete custody forms and attach aII shlppmg documents

Log-in Phase:

Was a temiperature blank included in the cooler? ......... e SO ves (B>
- What kind of packmg material was used? ............. et /Q é -

Was sufficient ice used (if appropriate)? ............. ..... C YES\> NO
Were all bottles sealed in individual plastic bags? ................ demrrtereete i renead erenenien @ NO
-Did all bottle arrive in good condition (unbroken)-? et eeeereeqeeeeseaseseeteeteeeoiote et a et e nnntrnnes @ NO '
Were all bottle labels complete and legible? ....... ... e eeeeeeata s @ ‘_‘NQ_ C
-Did all bottle labels and tags agree with custody papers? B PPN @ NO.
Were all botties used correct for the requested analyses? ....... reereeeieereerereeeeeate e ettt e eaeaaaaas IED NO
Do any of the analyses (bottles) require preservation? (attach preservatlon checklist) ....... YES: @ _
Were all VOC vials free of air bubbles? ........................ ISP @ YES NO
Was sufficient amount of sample sent in.each bottle’? YES) - NO

Samp_tes. ngg_ed by: Q C )\3 L _ Bate \QQZ Time: 455 | o '

** Notify Pro;ect Manager of dlscrepanaes or concerns **

“Explain discrepancies or negative responses:

‘By: - - - Date:

0016F . 4 o ~ Cooler Receipt Form . Revision 008 -
o ' ' ' 21612007
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ANALYTICAL

RESOURCES @
INCORPORATED

Case Narrative

Hart Crowser

Port Gamble, 17330-14

ARI Job: OC77

January 16, 2009

Sample Receipt

Analytical Resources Inc. (ARI) accepted four sediment samples in good condition on December 4,
2008 under the ARI job number OC77. The cooler temperature measured by IR thermometer
following ARI SOP was 3.8°C and the samples were well iced. Please note that several sample
containers were archived up receipt as requested on the COC. All samples were frozen to protect
holding times. For further detail regarding sample receipt, please refer to the Cooer Receipt Form.

Conventional Parameters:

All samples were prepared and analyzed on within the method recommended holding times for
frozen samples.

Initial calibration(s): All analytes were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.
Method Blank(s): The method blanks are free of contamination.

LCS(s): All LCS percent recoveries were within control limits.

SRM(s): All SRM percent recovefies were within control limits.

Replicate(s): The replicate RPD for TOC was outside the control limit for sample STATION 42-S-
1. All other quality control parameters were met for sulfide for this sample.

Matrix Spike/ Matrix Spike Duplicate: Are in control.

Grain Size:

The case narrative is included in this data package.

Case Narrative OC77
Port Gamble, 17330-14 lofl




0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

| Client: Hart Crowser, Inc. ; ' . Project No.: OC77

- | Client ProjeCt: Port Gamble 17330-14

Case Narrative

1. Four samples were submltted for gram size analysis accordmg to PSEP
- methodology.
2. The samples were run in a single batch, and sample STATION 42 S-3 was chosen
for triplicate analysis. The triplicate data is reported on the QA summary. ,
3. Sample STATION 42 S-2 contained woody or other organic matter; which may have
broken down during the sieving process, affecting grain size analysis. _
4. Sample STATION 42 S-4 contained shells and/or fragments of shelis.
5. The data is provided in summary tables and plots.
6. There were no other noted anomalies in this project.

Approved by% ‘ Date: Do [, 200N

Lead Technician

4611 South 134th Place, Suite 100 e Tukwila WA 98168 * 206-695-6200 * 206-695-6201 fax



- Data Reporting Qualifiers
Effective 12/28/04

Inorganic Data

U

*

NA

Indicates that the target analyte was not detected at the reported concentration
Duplicate RPD is not within established control! limits

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike fecovery not within established controf limits

Not Applicable, analyte not spiked

Analyte concentration is <5 times the Reporting Limit and the replicate control limit
defaults to +1 RL instead of the normal 20% RPD

Organic Data

u -

x

NR

NA

NS

Indicates that the target analyte was not detected at the reported concentration
Flagged value is not within established control limits

Analyte detected in an associated Method Blank at g concentration greater than
one-half of ARI's Reporting Limit or 5% of the regulatory fimit or 5% of the analyte

conicentration ina the sample.

Estimated concentrétion when the value is less than ARI's established reporting
limits ' ' : ‘

. The spiked compound was not detected due to sample extract dilution -

Spiked compound recovery is not reported due to chromatographic interference
Estimated concentration calculated for an analyte response above the valid
instrument -calibration range. A dilution is required to obtain an accurate
quantification of the analyte. ‘

Indicates an analyte response that 'has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtairn valid quantification of the
analyte ’

The flagged analyte was not analyzed for

The flagged analyte was not spiked into the sample



M2

Estimated value for an analyte detected and confirmed by an analyst but with fow
Spectral match parameters. This flag is used only for GC-MS analyses

The analysis indicates the presence of an analyte for which there is presumptive

- evidence to make a “tentative identification”

The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the

U flag with a raised reporting limit.

The analyte was detected on both chromatographic columns but the quantified
values differ by 240, RPD with no obvious chromatographic interference

Geotechnical Data

A

SM

SS

The fotal of all fines fractions. This flag is used to Teport total fines when only
steve analysis is fequested and balances totaj grain size with sample weight.

Samples were frozen prior to particle size determination
Sampl_e matrix was not approprnate for the requested analysis. This normally

refers to Samples contaminated with -an organic product that interferes with the

Sample did not contain the proportion of “fines™ required to perform the pipette
portion of the grain size analysis . ‘
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GENERAL CHEMISTRY



SAMPLE RESULTS-CONVENTIONALS ANALYTICAL

OC77-Hart Crowser, Inc. RESOURCES
INCORPORATED
Matrix: Sediment Project: PORT GAMBLE
Data Release Authorized! Event: 17330-14
Reported: 12/26/08 Date Sampled: 12/03/08
Date Received: 12/04/08
Client ID: STATION 42 S-1

ART ID: 08-32686 OC77A
Analyte Date Method Units R1. Sample
Total Solids 12/08/08 EPA 160.3 Percent 0.01 50.00

120808#3
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 53.30

120908#2
Total Volatile Solids 12/08/08 EPA 160.4 Percent 0.01 6.78

1208084#1
N-Ammonia 12/10/08 EPA 350.1M mg~-N/kg 0.19 2.48

121008#2 : ‘
Sulfide 12/11/08 EPA 376.2 mg/kg 18.5 82.9 f

121108#1 é
Total Organic Carbon 12/10/08 Plumb,1981 Percent 0.020 2.81

1210084#1 :
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0C77



SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @

OC77-Hart Crowser, Inc. RESOURCES
) INCORPORATED
Matrix: Sediment ‘Aﬁéﬁ Project: PORT GAMBLE
Data Release Authorized Event: 17330-14
Reported: 12/26/08 Date Sampled: 12/03/08
Date Received: 12/04/08
Client ID: STATION 42 S-2
ART ID: 08-32687 OC77B
Analyte Date Method Units RL Sample
Total Solids 12/08/08 EPA 160.3 Percent 0.01 45.80
120808#3
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 45.70
120908#2
Total Velatile Solids 12/08/08 EPA 160.4. Percent 0.01 5.37
120808#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.43 19.2
12100841
Sulfide 12/08/08 EPA 376.2 mg/ kg 2.21 35.4
12080841
Total Organic Carbon . 12/10/08 Plumb, 1981 Percent 0.020 1.74
12100841
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KC1l extracts.

Soil Sample Report-0C77



SAMPLE RESULTS-CONVENTIONALS
OC77-Hart Crowser, Inc.

ANALYTICAL
RESOURCES

INCORPORATED
Matrix: Sediment { Project: PORT GAMBLE
Data Release Authorizeda Event: 17330-14
Reported: 12/26/08 Date Sampled: 12/03/08
Date Received: 12/04/08
Client ID: STATION 42 S-3
ARI ID: 08-32688 OC77C
Analyte Date Method Units RL Sample
Total Solids 12/08/08 EPA 160.3 Percent 0.01 46.10
120808#3
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 46.80
12090842
Total Volatile Solids 12/08/08 EPA 160.4 Percent 0.01 5.39
120808#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 2.12 73.9
12100841
Sulfide 12/08/08 EPA 376.2 mg/kg 4.26 74.7
120808#1
Total Organic Carbon 12/10/08 Plumb, 1981 Percent 0.020 1.87
121008#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0C77




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @

OC77-Hart Crowser, Inc. RESOURCES
INCORPORATED
Matrix: Sediment Project: PORT GAMBLE
Data Release Authorized: Event: 17330-14
Reported: 12/26/08 Date Sampled: 12/03/08
Date Received: 12/04/08
Client ID: STATION 42 S-4
ARI ID: 08-32688 OC77D
Analyte Date Method Units RL Sample
Total Solids 12/08/08 EPA 160.3 Percent 0.01 53.20
120808#3
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 51.40
120908#2
Total Volatile Solids 12/08/08 EPA 160.4 Percent 0.01 5.13
1208084#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 3.68 154
121008#2
Sulfide 12/08/08 EPA 376.2 mg/kg 1.92 < 1.92 U
120808#1
Total Organic Carbon 12/10/08 Plumb, 1981 Percent 0.020 1.46
121008#1
RL BRnalytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0C77




MS/MSD RESULTS-CONVENTIONALS ANALYTICAL @

OC77-Hart Crowser, Inc. RESOURCES
INCORPORATED
Matrix: Sediment { Project: PORT GAMBLE
Data Release Authorized§§ Event: 17330-14
Reported: 12/26/08 Date Sampled: 12/03/08
. Date Received: 12/04/08
Spike
Analyte Date Units Sample Spike Added Recovery
ARI ID: OC77A Client ID: STATION 42 S-1
N-Ammonia 12/10/08 mg-N/kg 2.48 165 184 88.4%
Sulfide 12/11/08 mg/kg 82.9 354 249 108.9%
Total Organic Carbon 12/10/08 Percent 2.81 5.41 3.33 78.0%

Soil MS/MSD Report-0C77



REPLICATE RESULTS-CONVENTIONALS ANALYTICAL
OC77-Hart Crowser, Inc. RESOURCES
INCORPORATED
Matrix: Sediment , Project: PORT GAMBLE
Data Release Authorized) Event: 17330-14
Reported: 12/26/08 Date Sampled: 12/03/08
Date Received: 12/04/08
Analyte Date Units Sample Replicate(s) RPD/RSD
ARI ID: OC77A Client ID: STATION 42
Total Solids 12/08/08 Percent 50.00 50.00 0.0%
50.00
Preserved Total Solids 12/09/08 Percent 53.30 53.30 0.1%
53.20
Total Volatile Solids 12/08/08 Percent 6.78 6.81 3.6%
7.23
N-Ammonia 12/10/08 mg-N/kg 2.48 2.29 4.2%
2.44
Sulfide 12/11/08 mg/kg 82.9 91.0 9.3%
Total Organic Carbon 12/10/08 Percent 2.81 2.34 31.6%
4._.24

Soil Replicate Report-0C77




LAB CONTROL RESULTS—-CONVENTIONALS

OC77-Hart Crowser,

Inc.

ANALYTICAL @
RESOURCES

INCORPORATED

Matrix: Sediment Project: PORT GAMBLE
Data Release Authorized:% Event: 17330-14
Reported: 12/26/08 Date Sampled: NA
Date Received: NA
Spike

Analyte Date Units ICs Added Recovery
Sulfide 12/08/08 mg/kg 119 114 104.8%

12/11/08 128 134 95.5%
Total Organic Carbon 12/10/08 Percent 0.509 0.500 101.8%

Soil Lab Control Report-0C77




METHOD BLANK RESULTS—CONVENTIONALS ANALYTICAL @

OC77-Hart Crowser, Inc. RESOURCES
INCORPORATED
Matrix: Sediment i Project: PORT GAMBLE
Data Release Authorized?\ Event: 17330-14
Reported: 12/26/08 Date Sampled: NA

Date Received: NA

Analyte Date Units Blank
Total Solids 12/08/08 Percent < 0.01 U
Preserved Total Solids 12/09/08 Percent < 0.01 U
Total Volatile Solids 12/08/08 Percent < 0.01 U
N-Ammonia 12/10/08 mg-N/kg < 0.10U
12/10/08 < 0.10 U
Sulfide 12/08/08 mg/kg < 1.000U
12/11/08 < 1.00 U
Total Organic Carbon 12/10/08 Percent < 0.020 U

Soil Method Blank Report-0C77



STANDARD REFERENCE RESULTS-CONVENTIONALS ANALYTICAL
OC77-Hart Crowser, Inc. RESOURCES
INCORPORATED
Matrix: Sediment . Project: PORT GAMBLE
Data Release Authorized_b Event: 17330-14
Reported: 12/26/08 Date Sampled: NA
Date Received: NA
True
Analyte/SRM ID Date Units SRM Value Recovery
N-Ammonia 12/10/08 mg-N/kg 98.6 100 98.6%
SPEX 28-24AS 12/10/08 102 100 102.0%
Total Organic Carbon 12/10/08 Percent 3.36 3.35 100.3%

NIST #8704

Soil Standard Reference Report-0C77




GEOTECH
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General Chemistry Analysis
QC Summary Data
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MS/MSD RESULTS-CONVENTIONALS
OC77-Hart Crowser, Inc.

Matrix: Sediment Project:
Data Release Authorizajﬁ Event:
Reported: 12/26/08 Date Sampled:
Date Received:
Analyte Date Units Sample Spike

ANALYTICAL @
RESOURCES
INCORPORATED

PORT GAMBLE
17330-14
12/03/08
12/04/08

Spike
Added Recovery

ARI ID: OC77A Client ID: STATION 42 S-1

N-Ammonia 12/10/08 mg-N/kg 2.48 165
Sulfide 12/11/08 mg/kg 82.9 354
Total Organic Carbon 12/10/08 ‘Percent 2.81 5.41

Soil MS/MSD Report-0C77

184 88.4%
249 108.9%
3.33 78.0%




REPLICATE RESULTS-CONVENTIONALS ANALYTICAL @

OC77-Hart Crowser, Inc. RESOURCES
INCORPORATED
Matrix: Sediment - Project: PORT GAMBLE
Data Release Authorized) Event: 17330-14
Reported: 12/26/08 Date Sampled: 12/03/08
Date Received: 12/04/08
Analyte Date Units Sample Replicate (s) RPD/RSD
ARIYI ID: OC77A Client ID: STATION 42 S-1
Total Solids 12/08/08 Percent 50.00 50.00 0.0%
50.00
Preserved Total Solids 12/09/08 Percent 53.30 53.30 0.1%
53.20
Total Volatile Solids 12/08/08 Percent 6.78 6.81 3.6%
7.23
N-Ammonia 12/10/08 mg-N/kg 2.48 2.29 4.2%
2.44
Sulfide 12/11/08 mg/kg 82.9 91.0 9.3%
Total Organic Carbon 12/10/08 Percent 2.81 2.34 31.6%
4.24

Soil Replicate Report-0C77



LAB CONTROL RESULTS-CONVENTIONALS
OC77-Hart Crowser, Inc.

Matrix: Sediment Pr
Data Release Authorizedi

ANADT“CAL<::>
RESOURCES
INCORPORATED

oject: PORT GAMBLE
Event: 17330-14

Reported: 12/26/08 Date Sampled: NA
Date Received: NA
. Spike
Analyte Date Units LCs Added Recovery
Sulfide 12/08/08 mg/kg 119 114 104.8%
12/11/08 128 134 95.5%
Total Organic Carbon 12/10/08 Percent 0.509 0.500 101.8%

Soil Lab Control Report-0C77




METHOD BLANK RESULTS—-CONVENTIONALS ANALy-ncAL@

OC77-Hart Crowser, Inc. RESOURCES
INCORPORATED
Matrix: Sediment Project: PORT GAMBLE
Data Release Authorized) Event: 17330-14
Reported: 12/26/08 Date Sampled: NA
Date Received: NA

Analyte Date Units Blank
Total Solids 12/08/08 Percent < 0.01 U
Preserved Total Solids 12/09/08 Percent < 0.01 U©
Total Volatile Solids 12/08/08 Percent < 0.01 U
N-Ammonia 12/10/08 mg-N/kg < 0.10 U

12/10/08 < 0.10 U
Sulfide 12/08/08 ng/kg < 1.00 U ?

12/11/08 : < 1.000U i
Total Organic Carbon 12/10/08 Percent < 0.020 U é

Soil Method Blank Report-0C77



STANDARD REFERENCE RESULTS-CONVENTIONALS ANALYTICAL

OC77-Hart Crowser, Inc. RESOURCES
INCORPORATED
Matrix: Sediment Project: PORT GAMBLE
Data Release Authorizedx Event: 17330-14
Reported: 12/26/08 Date Sampled: NA

Date Received: NA

True
Analyte/SRM ID Date Units SRM Value Recovery
N-Ammonia 12/10/08 mg-N/kg 98.6 100 98.6%
SPEX 28-24AS 12/10/08 102 100 102.0%
Total Organic Carbon 12/10/08 Percent 3.36 3.35 100.3%

NIST #8704

Scil Standard Reference Report-0C77




General Chemistry Analysis
Sample Data

prepared
for

HART CROWSER, INC.

Project: PORT GAMBLE

ARI JOB NO: OC77

prepared
by

Analytical Resources, Inc.



SAMPLE RESULTS-CONVENTIONALS

ANALYTICAL @
RESOURCES

OC77-Hart Crowser, Inc.
INCORPORATED
Matrix: Sediment Project: PORT GAMBLE
Data Release Authorized:? Event: 17330-14
Reported: 12/26/08 Date Sampled: 12/03/08
Date Received: 12/04/08
Client ID: STATION 42 S-1
ARI ID: 08-32686 OC77A
Analyte Date Method Units RL Sample
Total Solids 12/08/08 EPA 160.3 Percent 0.01 50.00
120808#3
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 53.30
120908#2
Total Volatile Solids 12/08/08 EPA 160.4 Percent 0.01 6.78
120808#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.19 2.48
121008#2
Sulfide 12/11/08 EPA 376.2 mg/kg 18.5 82.9
121108#1
Total Organic Carbon 12/10/08 Plumb,1981 Percent 0.020 2.81
121008#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0C77



SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @

OC77-Hart Crowser, Inc. RESOURCES
INCORPORATED
Matrix: Sediment \A@g? Project: PORT GAMBLE
Data Release Authorized;i Event: 17330-14
Reported: 12/26/08 Date Sampled: 12/03/08
Date Received: 12/04/08
Client ID: STATION 42 S-2
ARI ID: 08-32687 OC77B
Analyte Date Method Units RL Sample
Total Solids 12/08/08 EPA 160.3 Percent 0.01 45.80
120808#3
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 45.70
120908#2
Total Volatile Solids 12/08/08 EPA 160.4 Percent 0.01 5.37
120808#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.43 19.2
12100841
Sulfide 12/08/08 EPA 376.2 mg/kg 2.21 35.4
120808#1
Total Organic Carbon . 12/10/08 Plumb, 1981 Percent 0.020 1.74
12100841
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Scil Sample Report-0C77




SAMPLE RESULTS-CONVENTIONALS

ANALYTICAL @
RESOURCES

OC77-Hart Crowser, Inc.
INCORPORATED
Matrix: Sediment ] A Project: PORT GAMBLE
Data Release Authorizeda Event: 17330-14
Reported: 12/26/08 Date Sampled: 12/03/08
Date Received: 12/04/08
Client ID: STATION 42 S-3
ARI ID: 08-32688 OC77C
Analyte Date Method Units RL Sample
Total Solids 12/08/08 EPA 160.3 Percent 0.01 46.10
120808#3
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 46.80
12090842
Total Volatile Solids 12/08/08 EPA 160.4 Percent 0.01 5.39
120808#1
N-Ammonia 12/10/08 EPA 350.1M mg~N/kg 2.12 73.9
121008#1
Sulfide 12/08/08  EPA 376.2 mg/kg 4.26 74.7
12080841
Total Organic Carbon 12/10/08 Plumb, 1981 Percent 0.020 1.87
12100841
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KC1l extracts.

Scoil Sample Report-0C77




SAMPLE RESULTS-CONVENTIONALS

ANALYTICAL @
RESOURCES

OC77-Hart Crowser, Inc.
INCORPORATED
Matrix: Sediment Project: PORT GAMBLE
Data Release Authorized: Event: 17330-14
Reported: 12/26/08 Date Sampled: 12/03/08
Date Received: 12/04/08
Client ID: STATION 42 S-4
ART ID: 08-32688 OC77D
Analyte Date Method Units RL Sample
Total Solids 12/08/08 EPA 160.3 Percent 0.01 53.20
120808#3
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 51.40
120908#2
Total Volatile Solids 12/08/08 EPA 160.4 Percent 0.01 5.13
120808#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 3.68 154
121008#2
Sulfide 12/08/08 EPA 376.2 mg/kg 1.92 < 1.92 U
120808#1
Total Organic Carbon 12/10/08 Plumb,1981 Percent 0.020 1.46
121008#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0C77



General Chemistry Analysis
Instrument Raw Data

prepared
for

HART CROWSER, INC.

Project: PORT GAMBLE

ARI JOB NO: OC77 -

prepared
by

Analytical Resources, Inc.



ANALYTICAL

: RESOURCES
. . : INCORPORATED
CORRECTIVE ACTIONS - Inorganic Analyses
’ Criteria Flagged
ARI Project No.: A 37 Client Name: /-'/ﬁ/\'f—' Crowee y—
Date of Out-of-Control Event: (9 - -0 q Méthod/Element: Sl ﬁrc';(_
,Unacceptable Blank ' - Prep Code:
Unacceptable Duplicate . .
Unacceptable Spike I Other:
Unacceptable Reference X
Details of Problem/Recommended Corrective Action:
e diStilled Ly SET[] e Mald e, birng,  fa
— Q00 0laOle ROY Lics  arldvyed Lo €99 as, s, *lobatism
Samples Affected: Ocw2 A
Comective Action Taken: _ry))isuilted  0cz2 Al odia. 4 alelng.
é e g ‘ -
Analyst: ad Supervisor: W
. ~0}
Date; [F-(t-0K Date: ()—-(‘S— (
Rev. 6

5049F ' 10/28/02
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TOC Solids Prep Log

acid purging to remove IC and drying at 70°C for TOC analysis
General notes regarding prep method and samples (identify the acid used)

DATE:

12/8/2008

ANALYST:

CDE

make no entry to shaded cells, they are calculated

Sample ID IC Test Gravimetric Data (grams) % Sample description & notes
ARI # Client +/- | Tare Wt Wetwt. |70°Cdrywt] Solids |nomogeneity and exclusions)
Blank 12.6867 12.6870 0.3 mg
0C83 Q1 - 12.7627 | 19.0490 | 17.8644 81.16%
0C83 Q1 DUP - 12.6990 | 16.4870 | 15.8424 82.98%
Ob83 Q1 TRIP - 12.7258 | 18.4544 | 17.4084 81.74%
OC77 A2~ - 12.7769 | 17.1793 | 15.1606 L
. - 12.7774 | 16.4941 | 14.8239
- 12.7964 | 16.5609 | 14.8278
- | 12.7840 | 16.7268 | 14.7643 | s
- 12.7017 | 17.3037 | 14.9903
- 12.6894 | 17.7216 | 15.5268 ,
+a 12.7805 | 17.8123 | 17.2095 88.02%
0C80 A3 DUP +- 12.6865 | 18.1350 | 17.4379 87.21%
0OC80 A3 TRIP +- 12.6669 | 18.1949 | 17.5203 87.80%
0C80 B3 += 12.6987 | 18.6127 | 18.2400 93.70%
OC80 C3 +- 12.6874 | 18.12565 | 17.6438 91.14%
0C80 D3 +- 12.7777 | 18.3692 | 17.7515 88.95%

ARI 6119F TOC Solids Prep

Rev. 2
8/22/00

DEC 8 2008 TOC PREP
Date Printed: 12/11/2008

1¢ - lf-of




/-
Analyst f /(Q il

Analytical Resources, Incorporated
Analytical Chemists and Consultants

xﬁﬂa

Date (2-%

- TOC Solids Preparation Log

- Acid purge to remove IC ‘and drying 70 T for TOC anal ysis
Add general notes regarding samples and preparation and
identify the acid used

_og .

[7: 32,

- Sample Idenification -

IC

Gravimetric Data

ARI # ClientID Test Tare Wet | 70T % Solids Sample description & notes
Slek K7 & |izeevo
0CBY ~ |17627]14. 0430 [17.3644 Wl /olarg
1,0 @ ~ 1126970 |45, 4270|iS 9424 i
ot &' = 12725215, 4544 | Ho g
C 72747 ~ 1277269 {¥7.4793 1S, (604
WA ~ 127774 16,4941 [14.8239
BEZ < 11229¢4 16,5604 [14.3278
, b ~ [12.2340 [14.7268 14,24 %3 v
A/ ~ |iz2el7 17,303A14.9103 N/
V92 — 12,6399 [17.7216 |15.52¢3 14
DC 30 /3 k- (12,7908 |{7,4123 V7,209 Scoof
o A - [12egsg b e23B0a3sp [0.4379 | 1,
1t A t - 126669 (13,1949 1 7.2203 vV |
| R3 +-[12:6927 |(8.4127]19.2400 Savd elo/ls
-\ / C_7 _ + 126874 N 4255 |1 72,6438 | \/ ’
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N K ) L
|
N\ : ,/ }/
) 7
\_ 2|
X
/
_ , _
6061F , Page 02064 Revision 003
TOC Solids Preparation Log © - 10/7/06



"Corrected C" (no dilution) = "Observed C" - Mean Blank
“Corrected C" (with dilution) = ("Observed C" - (Mean silica Blank * %Silica)) * Dilution Factor

TOC, Solids Data Analysis, DC-190 DATE: 12/10/08 0:00
Mode: NPOC Inlet:  Boat ANALYST: KE 10:28
Spike Std = ppm C
Calibration Data
Calibration Standard Source:| ARI# 0088 -5 Conc (ppm): | . 2,000
Observed Values (ug/g) ’ Cal Factor
1,657 1,647 1,637 4 .
Verification Standard Source: ERA 0528 - 08 - 02 - Conc (ppm): 5,000
Standard Reference Material Source: NIST 8704 Conc (ppm): 33,510
|Blank Data Historical Blank Limits
System Blanks (enter "observed C") mean stdev
Replicate Determinations Mean condition 17.8
Replicate 1 2 3 4 5 LBL
ppm] 7.45 30.78 2.12 UBL
Silica Blanks (enter "corrected C" at end of run)
Replicate 1 2 3 4 5 condition
Sample Data (Entered data must match the Dohrmann output report ! )

Observed C | Corrected C

Dilution Data Combustion Data
Sample ID Sample wt. | Final wt. Silica Dilution Spike Bumn wt.
, (mg) (mg) Factor (UL Std) (mg)
G\ 100 100
ICV 1.00 10.0
Blank 1.00 10.0
NIST 8704 1.00 3.2
0C83 Q1 1.00 4.9
0G83—Q1-dup 400 4.8
0C83 Q1dup 1.00 4.9
OC83 Q1itrp 1.00 4.8
0C83 Q1ms 1.00 10 4.8
Spike = 0.02 mg C to mg samp= . ppm
= A2 1.00 2.2
' A2 dup 1.00 2.3
‘ 1.00 2.2
1.00 20 - 1.3
= 0.04 mg C to mg samp= ppm
1.00 10.0
1.00 10.0
1.00 2.4
100 16
100 24
100 18
1.00 2.7
400 33
1.00 2.1
100 38
NIST 8704 1.00 3.6
CCcv 1.00 10.0
Blank 1.00 10.0

TOC solids DC-190

Rev: 9/27/08 Page 10of 1

DEC 10 2008 TOC solids DC1901




- Analytical Resources,Incorporated
Analytical Chemists and Consultants

Ora- 1o ws@ |

| . |
- TOC Solids Sample Run Log pw/&.i_ o+

TOC Solids Run Log

- Set-Up Parameters MODE: /A INLET: 2447
Standards: Source Conc (ppm)
Calibration: | 42T Q0 J2: /0
Verification: |# /) A 5o :
sRM: | )AS G709 33570 '
Sample Sequence: ' '
: Dilution Data (mg) Burn Wt Matrix Spike Data
Sample ID Sample | +SilicaGel | mg , mglL | pLadded Comments
104) 10/10 Linects
- 1A}~ /6
0BS 8709 2.2
083 <9 .
996 i 4 g dt @ Tle
: nﬁQl <9
9 g3
ms(' 4. 000 | D
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' ol A? 9.3
wA? 2.2, '
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Ak 0 n
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6154F Page 02229 Revision 001
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AU 0D ©

14:25:58 Wed Dsc 10, 2008
Operating Parameters

Analysis set-up 1
NPOC Analysis
Boat mods

mple mass {(mg) 1
. NPOC = 7.445 ug/fo
4:45:06 Wed Dec 10, 200?

L NPOL= 33600 —ug/o- ﬂkﬁ%csﬁwd) ‘@)il'”}OQSD

Sample size 10.
Calibration factor I.321441
System blank 0.
Std. concentration =2000.
Sample masgs {mg) = 10.

I. NPOC = 4478. ug/yg
14:32:19 Wed Dec 10, 2008
Sample mass (mg) = 10.

1. NFPOC = 5099. ug/g
14:36:33 Wed Dec 10, Z008
Sa = 0.
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P W2 3 'A4-
15:01:56 Wed Dec
Sample mass {(mg) .
. NPOC = 12860, us/g
15:08:24 Wed Dec 10, 2008
Sample mass {(mg) = 4.3 ‘
. BPOC = 4056, ug/g
185:15:15 Wed Dec 14, 2008
Bample mass {(mg) = .8

-,

i,
Y

:22:53 h@d Deac 10, 2
mple mags {(mg) = 4,
8152. ug/g

3]
<

NPOC =
16:02:232 Wed Dec 10, 2008
Sample mass (mg) = 2.:

. NPOC = 26000. ug/g
16:07:40 Wed Deﬁ 10, 2008
Sample mase (mg) = 2.3

. NPOC = zfmva ng/a
16:18:00 Wed Dec 10, 2008
Sample mase (mg) = 2.2
1. NPOC = 38130. ug/yg
16:26:2% Wed Dec 10, 2008
Sample mass (mg) = 1.3

I. WNPOC = 50010. ug/g
16:34:11 Wed Dec 10, 2008
Sample mass {(mg) = 10

1. NFOC 4801, ug/g
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g O

mple mass mg) = 2.4

&
1 g
7:18:42 Wed Dec 10, 2008
a8 =
I. NPOC = 15860. ug/
7 ;

4

48:49 Wed Dec 10
mple mass (mg) = o

. ; : 3

San = Az . .

1, NPOC = 6822. ug/g Time-Out Error!\ _ C&?V}'k o] jﬁr ¢ Eﬁb'§}>
I8:01:55 Wed Dec 10, 2008 Q§ §§§L QB,. 4,0 ' q§’
Sample mass (mg) = 2.1 e P> A9 . : .
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Original Run Filename: OM_12-1 0-2008_04-07-05PM.OMN created 12/10/2008 4:07:05 PM
Original Run Author's Signature: UW

Current Run Filename:
Description:  LACHAT 2

Standards made from AR! Stock#:0078-2

121008NH3A.omn last modified 12/10/2008 6:11:01 PM

Channel 1
NH3 MANUAL
Sample Rep. Cup No. Detection Time DILUTION
FACTOR
Conc. (mg| Area (V.s)
N/L)
NH3 STD 1.00 1 S1 1.0000 6.1555 12/10/2008@4:08:06 PM
NH3 STD 0.8 1 S2 0.8000 4.8793 12/10/2008@4:09:18 PM
NH3 STD 0.5 1 S3 0.5000 2.857 12/10/2008@4:10:29 PM
NH3 STD 0.2 1 S4 0.2000 1.0821 12/10/2008@4:11:41 PM
NH3 STD 0.05 1 S5 0.0500 0.2306 12/10/2008@4:12:51 PM
NH3 STD 0.02 1 S6 0.0200 0.0521 12/10/2008@4:14:03 PM
NH3 STD 0.01 1 s7 0.0100 -0.0369 12/10/2008@4:15:15 PM
. Blank 1 S8 0.0000 -0.0393 12/10/2008@4:16:27 PM
E:i%:g\(;? 1 9 0.5218 3.133 12/10/2008@4:17:38 PM
Known Conc: 0.5000
Calibration: Tabl:/Fig.
ICB 1 10 0.0047 -0.0729 12/10/2008@4:18:49 PM
Known Conc: 0.0000
NH3 LOW 1 11 0.0111 0.0907 12/10/2008@4:21:58 PM
Known Conc: 0.0100
PREPBLK 4 12 00452 -0:0073 12/10/2008@4:25:06 PM
P:?;gg%:K 1 13 9.8621 2.9553 12/10/2008@4:26:18 PM 20
OC77 A2 1 14 0.1283 0.6934 12/10/2008@4:27:29 PM
OC77 A2 DUP 1‘ 15 0.1199 0.6418 12/10/2008@4:28:41 PM
OC77 A2 TRP 1 16 0.1284 0.6945 12/10/2008@4:29:53 PM
OC77 A2 MS 1 17 8.9570 2.6747 12/10/2008@4:31:05 PM 20
PE?&%;K 1 18 0.0050 -0.0707 12/10/2008@4:32:16 PM

(T b

% R = 104.36
% R =111
% R = 98.62

0.4 mi* 1000 ppm / 40 ml

% R = 88.29
0.4 ml* 1000 ppm / 40 m!




12/10/2008@4:33:28 PM

oc77 B2 1 19 0.9000 | 26882 2
NH3 CCV 1 20 05195 | 31188 | 1210/2008@4:34:40 PM
Known Conc: 0.5000
ccB 1 21 -0.0046 | -0.1306 | 12110/2008@4:37:49 PM
Known Conc: 0.0000
ocr7 c2 1 22 34924 | 20634 | 12/10/2008@4:40:57 PM 10
ocrzo2 1 2 78370 | 484800 | 12/10/2008@4:42:10 PM
, Pf;ﬁ)%'f 1 24 -0.0011 | -0.1087 | 12/10/2008@4:43:21 PM
P?zElfo%;K' 1 25 101839 | 3.055 | 12110/2008@4:44:34 PM 20
OD15 A1 1 26 08438 | 51208 | 12110/2008@4:45:46 PM
OD15A1DUP | 1 27 0.8540 | 51927 | 121102008@4:46:57 PM
ODISATTRP [ 1 28 08512 | 51754 | 12/10/2008@4:48:00 PM
OD15 A1 MS 1 29 94201 | 28182 | 12/10/2008@4:49:21 PM 20
OD15 B1 1 30 02501 | 15048 | 12110/2008@4:50:34 PM
oC77 D2 1 31 | 83644 2491 | 12110/2008@4:51:45 PM 20
NH3 CCV 1 20 05258 | 34579 | 12110/2008@4:52:57 PM
Known Conc: 0.5000
ccs 4 24 00134 | 0019t | 12110/2008@4:56:06 PM
o456+ 4 a2 07374 447 | 12/10/2008@4:59:15 PM
ccs 1 21 0.0065 | -0.0613 | 12/10/2008@5:00:27 PM
Known Conc: 0.0000
OD15 C1 1 32 07409 | 44915 | 12110/2008@5:03:39 PM
©D15.D4 4 33 45498 | 95062 | 12110/2008@5:04:51 PM
OD15 E1 1 34 01165 | 06202 | 12/10/2008@5:06:03 PM
OD15 F1 1 35 0.3513 | 20762 | 12/10/2008@5:07:15 PM
oD15.64 1 36 44562 | 7086 | 12/10/2008@5:08:26 PM
OD15 Hi 1 37 0.3815 | 22636 | 12/10/2008@5:09:38 PM

% R=103.9

% R= 10184
0.4 mi* 1000 ppm / 40 mi

% R=85.76
0.4 ml* 1000 ppm / 40 m|

% R=105.16
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OoD15 11 1 38 0.2949 1.7267 121 6/2008@5:10:51 PM
oD15 J1 1 39 0.2035 1.16 12/10/2008@5:12:03 PM
NH3 ccv 1 20 0.5214 3.1308 12/10/2008@5:13:14 PM % R=104.28
Known Conc: 0.5000
ccB 1 21 -0.0040 -0.1265 12/10/2008@5:16:23 PM
Known Conc: 0.0000
OD15K1 1 40 0.6750 4.0829 12/10/2008@5:19:32 PM
Oob15 11 1 41 0.4598 2.7489 12/10/2008@5:20:44 PM
0OD15 M1 1 42 0.2137 1.2232 12/10/2008@5:21:56 PM
OD15 N1 1 43 0.4866 2.9151 12/10/2008@5:23:08 PM
0OD15 01 1 44 0.9650 5.8811 12/10/2008@5:24:21 PM
OD15 P1 1 45 0.2555 1.4824 12/10/2008@5:25:33 PM
0OD15 Q1 1 46 0.1881 1.0644 12/10/2008@5:26:45 PM
OD15 R1 1 47 0.5677 3.4179 12/10/2008@5:27:57 PM
OD15 S1 1 48 0.2774 1.6178 12/10/2008@5:29:10 PM
oD15T1 1 49 0.2359 1.3607 12/10/2008@5:30:22 PM
NH3 CCV 1 20 0.5274 3.1681 12/10/2008@5:31:34 PM % R = 105.48
Known Cone: 0.5000
ceB 4 24 05104 -0-6392 12/10/2008@5:34:43 PM
Obi5U+ 4 6-3563 21073 12/10/2008@5:37:52 PM
Ob45U4-DUP 4 83410 20424 12/10/2008@5:39:04 PM
ccB 1 21 0.0081 -0.0517 12/10/2008@5:40:16 PM
Known Conc: 0.0000
0OD15 U1 TRP 1 52 0.3911 2.3229 12/10/2008@5:45:10 PM
OD15 U1 1 50 0.3545 2.0961 12/10/2008@5:46:23 PM
OD15 U1 DUP 1 51 0.3468 2.0481 12/10/2008@5:47:36 PM
Oob45-U1-MS 4 83 48-5208 5-642¢ 12/10/2008@5:48:48 PM 20




0OD15 D1 1 54 1.5254 4.6268 12/10/2008@5:50:00 PM 2
0OD15 G1 1 55 1.1279 3.3944 12/10/2008@5:51:14 PM 2
KCL 4 &6 -8:0019 04439 12/10/2008@5:52:26 PM
NH3 ccv 1 20 0.5172 3.1047 12/10/2008@5:53:39 PM
Known Conc: 0.5000
ccB 1 21 0.0031 -0.0829 12/10/2008@5:56:47 PM
Known Conc: 0.0000
OD15 U1 MS 1 57 9.7066 2.9071 12/10/2008@5:59:56 PM 20
KGL 4 &8 6-0440 01742 12/10/2008@6:03:36 PM
NH3 ccv 1 20 0.5274 3.1679 12/10/2008@6:04:48 PM
Known Conc: 0.5000
CcCB 1 21 0.0065 -0.0614 12/10/2008@6:07:56 PM
Known Conc: 0.0000

% R = 103.44

% R = 93.52
0.4 ml* 1000 ppm / 40 mi

% R = 105.48




Author: UW Date : 12/10/2008

Original Run Filename: OM_12-10-2008_04-07-05PM.OMN created 12/10/2008 4:07:05 PM
Original Run Author's Signature: [Omnion User] ’
- Current Run Filename: 121008NH3A.omn last modified 12/10/2008 6:11:01 PM
Current Run Author's Signature: [Omnion User}
Description: Default New Run
Channel 1 ]
NH3 . .
Sample Rep. | Cup No. Conc. (mg [ Area Detection Time MDF
N/L) (V.s)
NH3 STD1.00| 1 S1 1.0000 | 6.1555 | 12/10/2008@4.:08:06 PM
NH3 STD 0.8 1 S2 0.8000 | 4.8793 | 12/10/2008@4:09:18 PM
NH3 STD 0.5 1 S3 0.5000 | 2.8570 | 12/10/2008@4:10:29 PM
| NH3 8STD 0.2 1 S4 0.2000| 1.0821 | 12/10/2008@4:11:41 PM
NH3 §TD 0.05 1 S5 0.0500 | 0.2306 | 12/10/2008@4:12:51 PM
NH3 STD 0.02| 1 S6 0.0200 | 0.0521| 12/10/2008@4:14:03 PM
NH3STD 0.01] 1 S7 0.0100 | -0.0369 | 12/10/2008@4:15:15 PM
Blank 1 S8 0.0000 | -0.0383 | 12/10/2008@4:16:27 PM
NH3 ICV 1 9 0.5218 | 3.1330 | 12/10/2008@4:17:38 PM
: Known Conc: 0.5000
Calibration: | Table/Fig. 1 ‘ .
iICB | 1 1T 10 0.0047 | -0.0729 | 12/10/2008@4:18:49 PM
Known Conc: 0.0000 |
NH3 LOW [ 1 ] 11 0.0141| 0.0907 | 12/10/2008@4:21:58 PM
Known Conc: 0.0100
PREP BLK 1 12 0.0152 | -0.0073 | 12/10/2008@4:25:06 PM
PREP CHK 1 13 9.8621 | 2.9553 1 12/10/2008@4:26:18 PM | 20.00
OC77 A2 1 14 0.1283 | 0.6934 | 12/10/2008@4:27:29 PM
OC77 A2 DUP 1 15 0.1199 | 0.6418 | 12/10/2008@4:28:41 PM
OC77 A2 TRP 1 16 0.1284 | 0.6945 | 12/10/2008@4:29:53 FM
,OC77 A2 MS 1 17 8.9670 | 2.6747 | 12/10/2008@4:31:05 PM | 20.00
PREP BLK 1 18 0.0050 | -0.0707 | 12/10/2008@4:32:16 PM
L OC77 B2 1 19 0.9000 | 2.6882 | 12/10/2008@4:33:28 PM | 2.00
NH3 CCV 1 20 0.5195| 3.1188 | 12/10/2008@4:34:40 PM
Known Conc: 0.5000
CCB T 1] 21 -0.0046 | -0.1306 | 12/10/2008@4:37:49 PM
Known Conc: 0.0000
OC77C2 1 22 3.4924 | 2.0634 | 12/10/2008@4:40:57 PM | 10.00
OC77 D2 1 23 7.8379 | 48.4909 | 12/10/2008@4:42:10 PM
PREP BLK 1 24 -0.0011 | -0.1087 | 12/10/2008@4:43:21 PM
PREP CHK 1 25 10.1839 | 3.0550 | 12/10/2008@4:44:34 PM | 20.00
1 OD15 A1 1 26 0.8438 | 5.1298 | 12/10/2008@4:45:46 PM
OD15 A1 DUP 1 27 0.8540 § 5.1927 | 12/10/2008@4:46:57 PM
OD15 A1 TRP 1 28 0.8512 | 5.1754 | 12/10/2008@4:48:09 PM
OD15 A1 MS 1 29 9.4201 | 2.8182 | 12/10/2008@4:49:21 PM | 20.00
OD15 B1 1 30 0.2591 | 1.5048 | 12/10/2008@4:50:34 PM
OoC77 D2 1 31 8.3644 | 2.4910 | 12/10/2008@4:51:45 PM | 20.00
NH3 CCV 1 20 0.5258 | 3.1579 | 12/10/2008@4:52.57 PM
Known Conc: 0.5000
CCB T 1] 21 0.0134 | -0.0191 | 12/10/2008@4:56:06 PM
. Known Conc 0.0000 .
OD15 C1 1 32 0.7374 | 4.4700 | 12/10/2008@4:59:15 PM
CcCB 1 21 . 0.0065 | -0.0613 | 12/10/2008@5:00:27 PM
Known Conc 0.0000
OoD15C1 1 32 0.7409 | 4.4915 | 12/10/2008@5:03:39 PM
0OD15 D1 1 33 1.5488 | 9.5062 | 12/10/2008@5:04:51 PM
OD15 E1 1 34 0.1165 | 0.6202 | 12/10/2008@5:06:03 PM
OD15F1 1 35 0.3513 | 2.0762 | 12/10/2008@5:07:15 PM
0OD15 G1 1 36 1.1962 | 7.0660 ; 12/10/2008@5:08:26 PM
OD15 H1 1 37 0.3815 ] 2.2636 | 12/10/2008@5:09:38 PM
oD15 11 1 38 0.2949 | 1.7267 | 12/10/2008@5:10:51 PM
OD15 J1 1 39 0.2035] 1.1600 | 12/10/2008@5:12:03 PM
NH3 CCV 1 20 0.5214 | 3.1308 | 12/10/2008@5:13:14 PM
Known Conc: 0.5000
cCB [ 11 21 -0.0040 | -0.1265 | 12/10/2008@5:16:23 PM
Known Conc 0.0000
OD15 K1 .1 40 0.6750 | 4.0829 | 12/10/2008@5:19:32 PM
OD15 L1 1 41 0.4598 | 2.7489 | 12/10/2008@5:20:44 PM

-1- 121008NH3A



Author: UW Date : 12/10/2008

42 0.2137 | _1.2232 | 12/10/2008@5:21:56 PM

OD15 M1 1
OD15 N1 1 43 0.4866 | 2.9151 | 12/10/2008@5:23:08 PM
OD15 01 1 44 0.9650 | 5.8811 | 12/10/2008@5:24:21 PM
OD15P1 - 1 45 0.2555 | 1.4824 | 12/10/2008@5:25:33 PM
oD15 Q1 1 46 0.1881 | 1.0644 | 12/10/2008@5:26:45 PM
OD15R1 1 47 0.5677 | 3.4179 | 12/10/2008@5:27:57 PM
OD15 §1 1 48 0.2774 | 1.6178 | 12/10/2008@5:29:10 PM
OD156T1 1 49 0.2358 | 1.3607 | 12/10/2008@5:30:22 PM
NH3 CCV 1 20 0.5274 | 3.1681 | 12/10/2008@5:31:34 PM
Known Conc: 0.5000
CCB [ 1] 21 0.0101 | -0.0392 | 12/10/2008@5:34:43 PN
Known Conc: 0.0000
OD15 U1 1 50 0.3563 | 2.1073 | 12/10/2008@5:37:52 PM
OD15 U1 DUP 1 51 0.3410 | 2.0124 | 12/10/2008@5:39:04 PM
CCB 1 21 0.0081 | -0.0517 | 12/10/2008@5:40:16 PM
Known Conc: 0.0000
OD15 U1 TRP 1 52 0.3911 | 2.3229 | 12/10/2008@5:45:10 PM
OD15 U1 1 50 0.3545 | 2.0961 | 12/10/2008@5:46:23 PM
OD15 U1 DUP 1 51 0.3468 | 2.0481 | 12/10/2008@5:47:36 PM
OD15 U1 MS 1 53 18.5208 | 5.6421 | 12/10/2008@5:48:48 PM | 20.00
0OD15 D1 1 54 1.5254 | 4.6268 | 12/10/2008@5:50:00 PM | 2.00
OD15 G1 1 55 1.1279 | 3.3944 | 12/10/2008@5:51:14 PM | 2.00
KCL 1 56 -0.0019 | -0.1139 | 12/10/2008@5:52:26 PM
NH3 CCV 1 20 0.5172 | 3.1047 | 12/10/2008@5:53:39 PM
Known Conc: 0.5000 )
CCB [ 1 [ 2 0.0031 | -0.0829 | 12/10/2008@5:56:47 PM
Known Conc: 0.0000
OD15 U1 MS 1 57 9.7066 | 2.9071 [ 12/10/2008@5:59:56 PM | 20.00
KCL 1 58 0.0440 | 0.1712 | 12/10/2008@6:03:36 PM
NH3 CCV 1 20 0.5274 | 3.1679 | 12/10/2008@6:04:48 PM
Known Conc: 0.5000
CCB [ 11 21 0.0065 | -0.0614 | 12/10/2008@6:07:56 PM
Known Conc: 0.0000
Channel 1: Set 1 of 8
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Author: UW

Channel 1: Set2of 8

Date : 12/10/2008
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Channel 1: Set 3 of 8
o]
5.8771 <
N~ 0. a
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;‘3 -0.0046 mg N/L 0.349 UL -0.0011 APAAZ mf-8PES mO 8510 m@ BA12 mg Hil10 mg pBb1 mg
0.0000 ! |' i { f , l } H
1796.7 Time (s) 2691.8
Channel 1: Set 4 of 8
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Author: UW Date : 12/10/2008
Channel 1: Set 5 of 8
58771 +
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Channel 1: Set 6 of 8
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S 0.2555 rag ot APRTL P roBED BRI mg NIL 0.0101 mg NAL __ 0.3563 BiG4VR roolid1 mg N/L
0.0000 -——f—————f———— | A |
47205 Time (s) 5787.1
Channel 1: Set 7 of 8
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Author: UW Date : 12/10/2008

Channel 1: Set 8 of 8
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>
4.5005 + 8
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‘;Z';’ 0.0440 3874 Mg NIL 00065 mg N/L
0.0000 J ! [ ' |
6929.7 Time (s) 8072.8
Table 1: NH3
Known Conc. Peak Area | Peak Height . Det. Conc. . . .
(mg N/L) Rep (V.5) (V) % RSD | % Residual (mg N/L) Detection Date Deﬁechon Time
1 1.0000 1 6.1555 0.2144 0.0 -1.0 1.0093 12/10/2008 4:08:06 PM
2 0.8000 1 4.8793 0.1720 0.0 -0.5 0.8034 12/10/2008 4:09:18 PM
3 0.5000 1 2.8570 0.1004 0.0 4.7 0.4773 12/10/2008 4:10:29 PM
4 0.2000 1 1.0821 0.0398 0.0 5.0 0.1910 12/10/2008 4:11:41PM
5 0.0500 1 0.2306 0.0091 0.0 -10.1 0.0536 12/10/2008 4:12:51 PM
6 0.0200 1 0.0521 0.0052 0.0 -121.0 0.0248 12/10/2008 4:14:.03 PM
7 0.0100 1 -0.0369 -0.0038 0.0 3.9 0.0105 12/10/2008 4:15:15 PM
8 0.0000 1 -0.0393 -0.0028 0.0101 12/10/2008 4:16:27 PM
Figure 1: NH3
61553 ® Area = 6.1950 * Conc - 0.1003
Conc = 0.1613 * Area + 0.0164
w Correlation Coefficient (r) = 0.99962
2
s No Weighting
<
4
©
[}
o
o
0.0000 . NH3 concentration, mg N/L 1.0000

-5- 121008NH3A




Soil Extraction Log : Date:  jp-f. oF
Parameter: : Analyst: w/
Extraction Procedure: L"Jl fo gle on LO _» XY ; st Lo / L
0/ s )lma/
Sample ID Spikes and Standards Notes & Comments
Time Sample Wt: Extract Vol | Vol added } Conc of Std i Conc in Extract
(grams) (mL) (mL) (mg/L) (mg/L)
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ARI 6050 Soil Extraction

Revised: 8/27/96 Page ___ of ____
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SULFIDE BENCHSHEET (Spectrophotometric, EPA 376.2) Date Time Analyst

Soils, sediments and solid phase samples Distillation 12/10/08 10:00 AF
Finish 12/11/08 12:00 AF

If distilled, specify Procedure: PSEP

1. Standardization of sodium thiosulfate titrant Buret used for titrations:

Thiosulfate ID: 6752C

Bi-iodate ID: 0086-10 Titration of bi-iodate with thiosulfate
Stock bi-iodate= 0 grams to 1000 mL mL bi-iodate = 3.000 3.000 3.000
Normality = mL thiosulfate = 3.04 3.04 nthio

Normality thiosulfate = (mL bi-iodate*normbio) / mL thiosulfate =

2. Normality of lodine

lodine ID:

6637C

Normality iodine = (mL thiosulfate*nthio) / mL. iodine=

Titration of lodine with thiosulfate

‘mL iodine = 3.000 3.000

3.000

ml thiosulfate = 2.800

3. Standardization of Sodium Sulfide Stock

Stock ID =

0088-6

Approx conc in 100ml

g Na28 = mg/mL =}

Sulfide {(mg/mlL) = {{{mL iodine*ni)- (mL thio *nthio)]*16} / mL standard =

Titration of standard w:th thiosulfate

2.780

mL Standard = 1.00 1.00 1.00
mL iodine = 3.00 3.00 3.00
ml thiosulfate = 1.08| stkconc (mg/mlL)

Intermediate Standard
Add 9.35 |mLstkto 250 mL 0.01M NaOH = 74 ,
4. Calibratio, 3 spectrophotometer used
Inter Std Final Calc RegressionData
- Volume Volume Conc | Absorbance @650 nm
(mL) {mL) mg S/L 1 2 intercept =
0.00 50 0000 0.000 slope
0.10 50 0.030 r=
0.25 50 0.079
0.50 50 0.163 Comment:
1.00 50 0.312
. 2.00 50 0.673
Calib Verif Std = 1 ml int to 50 ml ZnOAc=
Distillation Std = 1 ml stk to 100 = -
SAMPLE DATA
enter dilution as mL final/mL sample
Distillation Data Spectrophotometric Data SAMPLE DATA
SAMPLE % TRAP Dilution Abs @ 650 nm regressed CORR '
SAMPLE ID SIZE Solids VOLUME Factor Conc CONC
‘ (ml) Sample Bkg mg S/L) ppm
ICB na na 1.00 0.000
ICV na na .1.00 0.334
Distilled samples
Dist Bk 100.0 100% 100 1.00 0.000{
Dist Chk 100.0 100% 100 10.00 0.422
Soil Samples | (grams) | % Solids {mL) Sample Bkg
OC77 A1 5.069 53.30% 100 10.00 0.144
OC77 Atdup| 5.011 53.30% 100 10.00 0.157
OC77 A1ms| 5.045 53.30% 100 20.00
Spike at 1.00 gdry wt=
Ob15-A2 5:036 31-:90% 400
OD15-A2dup| 5.022 34-80% 400
Ob15-A2ms| 5.033 34-80% 100
Spike-at 100
Cal Blk na na
CCV na na
OD15 B2 5.029 73.10% 100
OD15 C2 4.967 78.20% 100
Ob45-D2 4.968 27-40% 100
Obi5-E2 5:006 34-40% 400

ARI 60468 Sulfide, Soils

Rev: 8/27/04

Page 1 of 2

DEC 11 2008 S2 SOIL

Date Printed: 12/15/2008



SAMPLE DATA
enter dilution as mL final/mL sample

Distillation Data Spectrophotometric Data SAMPLE DATA
SAMPLE % TRAP Dilution Abs @ 650 nm regressed CORR
SAMPLE ID SIZE Solids VOLUME Factor Conc CONC
(ml) Sample Bkg - (mg S/L ppm
'|OD15 G2 5.090 30.70% 100 10.00 0.666
0OD15 H2 5.066 37.50% 100 10.00 0.590
0D15 J2 5.096 70.20% 100 10.00 0.394
. |OD15 K2 5.003 36.40% 100 10.00 0.505
Cal Bik na na 1.00 0.000
cCcv : na na 1.00 0.312
OD15 M2 5.074 36.80% . 100 20.00 0.374
OD15 N2 5.094 38.70% 100 10.00 0.484
0OD15 02 5.047 31.50% 100 10.00 0.483
OoD15 P2 4.929 71.20% 100 10.00 0.329 -
OD15 Q2 4.998 52.00% 100 10.00 0.659
OD15 R2 5.089 33.30% 100 20.00 0.387 -
Ob15-82 4.994 36.00% 100 1000 147
Cal Blk na na 1.00 0.000
ccv na na 1.00 0.325
OD15 T2 5.083 37.60% 100 50.00 0.265 ;
OD15 U2 5.006 32.30% 100 20.00 0.368
OD15 U2dup] 5.013 32.30% 100 20.00 0.389
OD15 U2ms| 5.020 32.30% 100 50.00
) Spike at 1.00 ml stock to g dry wit =
OCo6-A 5:083 3£60% 100 20-00
OD15 A2 5,035 31.90% 100 20.00
OD15 A2dup| 5.022 - 31.90% 100 20.00 o
OD15 A2ms| 5.033 31.90% 100 20.00 .
Spike at 1.00 mi stockto i gdry wt =
OD15 D2 4.968 27.40% 100 20.00
OD15 E2 5.096 34.10% 100 5.00
Cal Blk ‘ na na 1.00
cCvV na na 1.00
OD15 F2 5.011 40.70% 100 5.00
OoD15 2 5.003 77.70% 100 5.00
OD15 L2 5.010 32.60% 100 20.00
OD15 S§2 4.991 36.00% 100 20.00
Cal Bik na na 1.00
CCVv na ~ ha 1.00
ARI 60468 Sulfide, Soils DEC 112008 S2 SOIL

Rev: 8/27/04 Page 2 of 2 Date Printed: 12/15/2008



SULFIDE BENCHSHEET (Spectrophotometric, EPA 376.2) Date Time Analyst
Soils, sediments and solid phase samples Distillation /2 Jo- 0% Ju.co od
‘ Finish| /- 1-0% /200 | =4

If distilled, specify Procedure: PSED
U 3
1. Standardizétion of sodium thiosulfate titrant Buret used for titrations:
Thiosulfate ID: __{ #52C , : .
Bi-iodate ID: O0%b- /6 Titration of bi-iodate with thiosulfate
Stock bi-iodate = .%1)&  grams o 1000 mL mL bi-iodate = 3.p 0 2:600] 2 060 .2:000| 3.6(12:600

-~

Normality mL thiosulfate = 3
Normality thiosulfate = (mL bi-iodate*normbio) / mL thiosulfate =fo it 2
2. Normality of lodine ) Titration of lodine with thiosulfate
lodine ID: __(,{ 32 C mL iodine = 3.000 3.000 3.000

' ml thiosulfate =] 2. 7% :

Normality iodine = (ml. thiosulfate*nthio) / mL iodine= L

3. Standardization of Sodium Sulfide Stock Titration of standard with thiosulfate

oY

Stock ID = ) 6%%- ¢ mL Standard = 1.00 1.00 1.00]
Approx conc in 100m/ mL iodine = 3.00 3.00 3.00
"gNa2§= mg/mL = m thiosulfate = (.09 1.0 stkconc (mg/mL)

N Sulfide (mg/mL) = {[{mL iodine*ni)-(mL thio *nthio)]*1 6} / mL standard =
‘|intermediate Standard

Add[ T, 3K |mL stk to 250
4. Calibration Standard Curve

InterStd | Final - |~ Calc RegressionData
Volume Volume Conc Absorbance @650 nm
(mL) . (mL) 1 2 -
| To2s 50 | £.090-
050 0
TR0 50 0.312
200 | 50 | Tow
Calib Verif Std = 0.5 ml int to 50 ml ZnOAc=
Distillation Std = 1 ml stk to 100 = g/l
SAMPLE DATA
enter dilution as mL final/mL sample
Distillation Data Spectrophotometric Data SAMPLE DATA
SAMPLE % TRAP Dilution Abs @ 650 nm
SAMPLE D SIZE Solids VOLUME Factor '
(ml) Sample
1CB na na 1000 ¢.060
ICV na na 1.00] 6. 334
Distilled samples v
Dist Blk 100.0 100% 100 1.00] ¢.oeo
Dist Chk 100.0 100% 100 10X 00| 0. 43)-
Soil Samples | (grams) | % Solids {mL) Sample
.{7( Lals - 106 4
S N 100 1.00.
Oa FF 4] 5069 {833 100 | o 1.00] 2. 4y
At | Sou 100 1 {p 1.00] 0 (57
vl ERTTS y 100 | Wwge 100 o 372
odig" Ayl s5.035 | 3ig 100 1yo 100 ».272
Jup BAS.022 ] 100 120 1.00] 6 34y
y s Ad15033 | N 100 Pox MOl p.559
CalBtk————4——— 1 na _na— 1.00 -
CCVv ' na na 1.00
100 1.00 "]
100 1.00
— 100 1.00
— ‘ 100 1.00
ARI 60468 Sulfide, Soils 6046S soil sulfide rev1
Rev: 8/27/04 Page-t1-of2 : Date Printed: 12/11/2008
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SAMPLE DATA

enter dilution as mL final/mL sample

Distillation Data Spectrophotometric Data SAMPLE DATA
SAMPLE % TRAP Dilution Abs @ 650 nm regressed CORR
SAMPLE ID SIZE Solids | VOLUME | Factor ’ Conc CONC
{ml) Sample Bkg
ICB na na 1.00] ©-000
ICV na na 1.00{ 0.20(
odiIs _Balso0xq9 | 23.) 100 | fox ™eo| 6-303
cAl44.% 2% 100 Ox T80 0. 620
doluya€ 1224y 100 (60X 10| 0.9¢4
£al5.06¢ | 344 100 1.00] /. 22¢
Ealsg ol Yo. 7 100 1.00] /€34
215090 |30.7 100 10x 10Dl 6. (bl
Ha |l <, oﬂg__?,_? z 100 0K 80| 0 .55
I2jg. 003 ]| 22 100 1.00] / 626
T2 q. 096 | 20.2 100 10 % 4.00] o.394
< kils. 003 | 36.4 100 1ox 100f ».504
Cal Blk na na 100} 0.006
cCcv na na 1.00] 6.z/0
oWMS  Lalg aip 220 100 164 $%00| A 7203
Mal 5024 | . &% 100 20%x1Q0| 0.37¢
Ml 5. s54 2¢.F 100 10 x1.00| o ygy
Oal 5.6y? | 2i.5 100 ox +90] p.4¢2
22l 4929 212 100 10 X1.00] 4.3234
&1 %948 52.0 100 fox TOPI ¢ 59
gl 50¢4 | 333 100. | 20x1.00] p. 2o
A Sal 4644 3.0 100 (0% 3.90] | {27
Cal Blk ’ na na 1.00] 2.000
CCV na na - 1.00{ 4.325
obdIs 12| 5.083 KA 100 ﬂ)gXNJO 0.265
2al5006 | 3273 100 201001 6. 364
dpuals.ois i 100 20000 0. 389
W gi)al5020 1 100 1560muhQ0] 0.922
SRR (6(?% Al 5 0%B] 320 100 dnaax1.00] 252
Ly /lenis_dal5 35 | 319 100 _log 100} 0.255
dup A3lg 032 100 homs t00| p—514- 0.3
spledx] s p3x | & 100 20 B0 6.5ig
s _palideqd | 32y 100 Jao 00| A 4749
N calz pal 24§ 100 S 00| o 25K
Cal Blk na na 1.00] /.pp0
CCV na na 1.00] 0.230
ARI 60468 Sulfide, Soils 60468 soil sulfide rev1
Rev: 8/27/04 Page 10f 1 Date Printed: 12/11/2008




SAMPLE DATA

enter dilution as mL final/mL sample

Distillation Data Spectrophotometric Data SAMPLE DATA
SAMPLE % TRAP Dilution Abs @ 650 nm regressed CORR
SAMPLE ID SIZE Solids VOLUME Factor Conc CONC
‘ (mi) Sample Bkg
HEB —ha———hna—7I]—_ 1.00]
HEV —ha——na 1.00
avls  Eal o] Q907 100 S e8] 0.42¢
Ialsnoz | 372 100 3 180 0.306k
L3Xl4 ny 22.{p 100 las +00] 0.375
S2l4ga) | %o 1001 ap 00| A 6CR
) s 100 1.00] » oo
CCNV 100 1.00} ». 32
100 1.00
100 1.00
100 1.00
100 1.00
Cal Blk na na 1.00
CCVv na na 1.00
100 1.00
100 1.00
100 1.00
100 1.00
100 1.00
100 1.00
100 1.00
100 1.00
Cal Blk na na 1.00
CCV na na 1.00
100 1.00
100 1.00
100 1.00
100 1.00
100 1.00
100 1.00
100 1.00
100 1.00
100 1.00
100 1.00].
Cal Blk na na 1.00
CCVv na na 1.00
ARI 60468 Sulfide, Soils 60468 soil sulfide rev1
Rev: 8/27/04 —Bage-tof 1 Date Printed: 12/11/2008
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TEST SETUP
GENESYS 10 vZ.4100 2D7HD48001

Standard Durye

2:38pm 11Dec08

Test Name SULFIDE
Date Standards Measured 110ec08
Wavelength 650nm
Ref. Wavelength Correction 0ff
Curve Fit Linear
Number of Standards 6
Units ma/L
ID# €0=0FF) . 1
Low/High Limits ~-9999/9999
Statistics Off
fivto Print On
0,74 -
1
- ///
j _
1 7
A 5 T
4 P
1 g
i s
] 7
} /r/
o T
Curve Fit Linear
Slope 3.35
Intercept -0.00551
Dev 0.010
Corr Coeff 0.999
Std Conc. fibs 4
# mg/L 650nm .
1 0.000 0.000 &
2 0.010° 0.030 08
3 0.025  0.079 5117
4 0.050 0.163 LAY
5 0.100 0.312
6 D.Z00 0.673
TEST SETUP

GENESYS 10 v2.100 207HD4B001
fidvanced A-%T-C

2:40pm 11Dec08

Test Name SULFIBE[Saved]

Measurement Mode
Wavelength

. Ref. Wavelength Correction
. Delay Time C(min:sec)
! ID# CO=0FF)

i Low/High Limits
Statistics

fiuto Print

~ fbs
ID#  650nm

1 0.000 Low

2 0.334

fibsorbance
650nm

Off

0:00

1
G.050/1.000

Off
On




Statistics

73

0.505

Low

Low

Low

High

High

High

fiuto Print
~ Rbs
ID#  650nm
1 0.000
2 0.334
3 o0.000
4 0.422
5 D.144
6 0.157
7 0.312
8 0.7272
9 0.3u1
10  0.559
M5~
- 12 0.000
13 0.306
14 0.303
15  0.626
16 0.949
7  1.7226
18 1.83%5
19' O.é66
20 0.5%90
21 1.626
22 0.396




26
25
26
27
28
29
30
ey
32
33
34
3
36
37
38

39

.

40
41
42
43
4
45
46
47
48

49

0.

000
.32
703
374
L484
.483
.329
659
.387
177
.000
.35
265
.368

.389

227

.757
.255
.32
.519
79
.258
.000
.330
426

.366

Low

High

Low

Low




37 0.368

38 0.389
9 0.227
T,
40 0.257
41 0.255
42 0.371
43 0.519
4 O.Q;;
45  0.258

46 0.000 Low

47 0.330
48 0.426
49 0.366
50 0.375
51  0.668

50O Low—
53  0.000 Low

54 0.378.



Normality thiosulfate = (mL bi-iodate*normbio) / mL thiosulfate =

SULFIDE BENCHSHEET (Spectrophotometric, EPA 376.2) Date Time Analyst
Soils, sediments and solid phase samples Distillation 12/8/08 8:30 CLH/AF
Finish 12/9/08 1400 AF
If distilled, specify Procedure: PSEP
1. Standardization of sodium thiosulfate titrant Buret used for titrations:
Thiosulfate ID: 6752C
Bi-iodate ID; 0086-10 Titration of bi-iodate with thiosulfate
Stock bi-iodate = grams to 1000 mL mL bi-iodate = 3.000 3.000 3.000
Normality mL thiosulfate = 3.09 3.04 3.07 nthio

2. Normality of lodine
lodine ID: mL iodine =
mL thiosulfate =

Normality iodine = (mL thiosulfate*nthio) / mL iodine=

6637C

3. Standardization of Sodium Sulfide Stock

Stock ID = 0088-2 mL Standard =
Approx conc in 100m/ mL iodine =
g Na2s = 0.5840| mg/mL = mlL thiosulfate =

R

Titration of standard with thiosulfate
1.00 1.00 1.00
3.00 3.00 3.00

Sulfide (mg/ml) = {[{mL iodine*ni)-(mL thio *nthio)]*16} / mL standard = ‘

1.36] stkconc

Intermediate Standard
Add 8.8 mL stk to 200 ml 0.01M NaOH =
4. Calibration Standard Curve spectrophotometer used:
Inter Std Final Calc RegressionData
Volume Volume Conc Absorbance @650 nm
(mL) (mL) 1 2 intercept =
0.00 50 0.000 slope
0.10 50 0.024 r
0.25 50 0.062 _
0.50 50 0.122 Comment: OK!
1.00 50 0.232 :
2:00 50 0.488 :
Calib Verif Std = 1 ml int to 50 ml ZnOAc=
Distillation Std = 1 ml stk to 100 =

SAMPLE DATA

enter dilution as mL. final/mL sample

Distillation Data Spectrophotometric Data SAMPLE DATA
SAMPLE % TRAP Dilution Abs @ 650 nm regressed CORR
SAMPLE ID SIZE Solids VOLUME Factor . Conc CONC
(mi) Sample Bkg (mg S/L
ICB na na 1.00 0.000 '
ICV na na 1.00 0.249
Distilled samples
Dist Blk 100.0 100% 100 1.00 -0.005
Soil Samples | (grams) | % Solids {mL) Sample Bkg
0C46 B4 4.977 82.00% 100 1.00 0.012
0C66 G3 4.875 85.20% 100 1.00 0.006
0C66 L3 5.097 65.60% 100 1.00 0.222
Cal Blk na na 1.00 0.000
Cccv na na 1.00 0.236
' Spike-at 100 mil-stock-to g-d =

OC77 Bt 4.961 45.70% 100 1.00 0.389
OC77 D1 5.074 51.40% 100 1.00 0.011

ARI 60468 Sulfide, Soils DEC 9 2008 S2 SOIL

Rev: 8/27/04 Page 10f2 Date Printed: 12/16/2008




SAMPLE DATA

enter dilution as mL final/mL sample

Distillation Data Spectrophotometric Data SAMPLE DATA
SAMPLE % 1 TRAP Dilution Abs @ 650 nm regressed CORR
SAMPLE ID SIZE Solids VOLUME Factor Conc CONC
(ml) Sample Bkg mg S/L)

0C80-At-dup| 5.030 82.80% 4100
OG80-Atms| 5048 82.80% 100

Spike-at 1.00 =
0C80 B1 5.079 82.00% 100
0C80 C1 5.163 83.60% 100
0C80 D1 5.075 85.70% 100
Dist Chk 100.000 100% 100
0C46 A4 4.916 82.70% 100
OCH7-AL 5053 53-30% 100
OG#7—-Al-dup| 5.015 53:30% 400
OCH--Atms| 4877 653-30% 100

Spike-at 160 =
OC77 C1 5.015 46.80% 100
0C80 A1 5.133 82.80% 100
0OC80 A1dup] 5.030 82.80% 100
OC80 A1ms| 5.048 82.80% 100

Spike at 1.00 gdrywt=
Cal Blk na na
CCV na na

ARI 6046S Sulfide, Soils

Rev: 8/27/04

Page 2 of 2

DEC 9 2008 S2 SOIL
Date Printed: 12/16/2008




SULFIDE BENCHSHEET (Spectrophotometrlc, EPA 376.2) Date / Time Analyst
Aqueous Samples : Distillation] ja- -0 €30 Cifpjad
Finish| 15 -9-0% ') cd

If distilled, specify procedure:_ 5020 3 / PSE

1. Standardization of sodium thiosulfate titrant
Thiosulfate ID: 75 X C_

Blodate ID: __ 008G - (O
Stock bi-iodate = 0.4065 - grams to 500 mlL
Normality = |=

mi bidodate =[5 - 02-:000] 3.00 2.600] 3.00 2.860]
ml thiosulfate = | 2.D 3.0 LOF nthio
Normality thiosulfate = (mL bi-iodate*normality) / mL thiosulfate = |- :

Buret used for titrations:

Titration of bl-iodate with thiosulfate

2. Normality of lodine
lodine 1D: {637 C

mL lodine =
mL thiosulfate =
Normality lodine = {mL thiosulfate*normality) / mL iodine=

3. Standardization of sodium sg_lﬂde stock

Titration of standard with Thiosulfate

Stock iD= ODO%E - mL Standard = 1.00 1.00 1.00
Approx conc in 100m! ~ mlL iodine = 3.00 3.00 3.00
g Na2s I 0.5%Y9 J mg/mL = mlL thiosulfate =
Sulfide (mg/mL) = {[(mL iodine*ni)-(mL thio *nthio)]*16} / mL. standard =
Intermediate Standard
Add[ @, B0 ] mistkto | Imt 0.01 MNaOH =
5.0 Calibration Standard Curve spectrophotometer used
Volume FINAL CONC REGRESSION DATA
intermediate | VOLUME ) ABSORBANCE @ 650 nm
{ml) {mi) 'mg S/L 1- 2
0.00 50 . | .000
0.10 50 0.0y
0.25 50 72N
0.50 50 0.1
1.00 50 0230
} 2.00 50 _[#VALUEY] 0. 1€
' Calib Verif Std = 1 ml int to 50
Distillation Std = 0.5 ml Stk to 50
SAMPLE DATA _ _ enter dilution factor as ml final/mL samgle e
1 DISTILL DATA SPECTROPHOTOMETR!Q,DATA SAMPLE DATA
g/' c {(J " Sample Distill Dilution ABS Regressed]  Final
«u—Lj_ SAMPLE ID Volume Volume factor | @650 nm | & ) Conc Conc
' ‘ (mL) B G X S mg SiL
Cal Bik n/a 1.00}¢.000 —
ICV n/a 1.00{ 0. 2yg
Na |Blanld Yo | /o0 1.00] - 0.003
LOL 60,500 BR100] 8.3473
OCyg A7 1} §0.0 Zx $001p .Yyl
3 0 1.00]5 014
R 0 1.00] b.o1Y
OC 64 A4/4 .0 : 1.00] . 24
“10C LT ¢ (& .0 1.00l) ;30
VS FIARE X 1.006.9 24
50.C (, .0 x 100 p yre
LOC LT L (]] 50.0 N7 T 1.00]0.02]
CalBik 50.0 n/a 100l ) .on0
CCV 50.0 n/a 1.00{ 0 .22
nelIf5]] 50.0 s 1.00]-0-.620
n0qs 4<] | 500 1.001-p pig
Blanl 5010 1.00]—o 005 .
A y 50.9 : 1.001 ). 442
$¥4 1503y A J| 500 1.00] 2 (93 | %449
@7 o0y, Ad | 50.0 [0x 00l -0. 0ol | 4.5/
8201 N, By 50.0 1.00] p. .01 4527
BE210000 63 50.0 1.001 0. 000 | 4. 475
G.LIN, T 2] 500 1.00{ 0.0 | 5.097
533 (€32 4 | 500 N 10010, 52 1S 653
Cal Blk 50.0 n/a 1.00{ . p00 A/ A
CCV 50.0 - nla 1.001 0,236 AN
ARI 6046 Sulfide, Water 6046 water sulfide rev1
Rev: 8/27/04 Page—t-of1_, Date Printed: 12/3/2008



SULFIDE BENCHSHEET (Spectrophotometric, EPA 376.2) Date / Time Analyst
Aqueous Samples Distillation
Finish
If distilled, specify procedure:
1. Standardization of sodium thiosulfate titrant Buret used for titrations:
Thiosulfate ID:
Bi-iodate ID; Titration of bi-iodate with thiosulfate
Stock bi-iodate = 500 mL ml bi-iodate = 2.000 2.000 2.000
Normality mi thiosulfate =
. /mL thiosulfate :
2. Normality of lodine Titration of lodine with thiosulfate
lodine ID: - mL lodine = | 3.000 3.000 3.000
mL thiosulfate
Normality iodine = (mL thiosulfate*normality) / mL iodine:
3. Standardization of sodium sulfide stock Titration of standard wlfh Thiosulfate
Stock ID = mL Standard = 1.00 1.00 1.00
Approx conc in 100ml mL iodine = 3.00 3.00 3.00
1 gNa2s mL thiosuifate = __| stkeone (mg/mil.
Sulfide (mgng {[{mL iodine*ni)-(mL thio 'nthlo)]'16} /mL standard
Intermediate Standard
Add] I mi stk to | lmlo 01 M NaOH =
5.0 Calibration Standard Curve spectfophofometer used
Volume FINAL CONC
Intermediate | VOLUME ABSORBANCE @ 650 nm
{ml) (ml) 1. 2
0.00 50
0.10 50
0.25 50
0.50 - 50
1.00 50
2.00 50
’ Calib Verif Std = 1 miintto 50
Distillation Std = 0.5 mi Stk to 50 = #V /L
SAMPLE DATA _ _ enter dilution factor as ml final/mL sample
DISTILL DATA SPECTROPHOTOMETRIC DATA SAMPLE DATA
Sample Distill Ditution ABS G Regressed Final
% Sol :J s SAMPLE ID Volume | Volume factor | @ 650 nm f%&\ Conc Conc
—_— 1 (mL) . (sorpie mgSiL) | mgSiL
|Cal-Bli— a1 1.00 %
$3.3 Jo 77 A1 500 [Tfoe, 1.00] o .§97
53. SAL Al 50.0 JOE60] 0 oY
¥5.% G 50.0 1.00] A g4
. [ 50.0 1.00] p €25
sy s Al 50.0 1.00l 6. o 1f
§2% 1000 Al ] 500 1.00] ¢ 15y
i 1y dvg 4] 500 1.00] . ) |
- Solk At 50.0 OKT68] o 256
.0 TR 50.0 1.00] p.A0L
Bl YR 1.000 6. 610
G‘afBlk\jﬁ-e- 468
) CCvV— | 50— Tfa— 4
\rt'."s e 50.0 ~
I Ty, = A P~— ‘ )4 m”ap
GCIpA| _%_, 50.0 < ¢ 460
Ay, i 500 | Wy fay H00
s Bt =) A1] 500 \ 1.00 —
i 50.0 \ 1.00
50.0 1.00
50.0 1.00
1.00
50.0 1.00
Cal Blk 50.0 n/a 1.00
CCV 50.0 n/a 1.00
ARI 6046 Sulfide, Water 6046 water sulfide rev1
Rev: 8/27/04 Page—tof+ Date Printed: 12/3/2008



SULFIDE BENCHSHEET (Spectrophotometric, EPA 376.2) "Date / Time Analyst

Aqueous Samples Distillation
. Finish
If distilled, specify procedure:
1. Standardization of sodium thiosulfate titrant Buret used for titrations:
Thiosulfate ID: ) )
Bi-iodate ID: Titration of bi-iodate with thiosulfate
Stock bi-iodate = 0.4065  grams to 500 mlL mli bi-lodate = 2.000 2,000 2.000
Normality = | .0 mi thiosulfate = nthio
Normality thiosulfate = (mL bi-iodate*normality) / mL thiosulfate =} = : i
2. Normality of lodine . . Titration of lodine with thiosulfate
lodine ID: ' i mL lodine = 3.000 3.000 3.000
ml. thiosulfate = ni
Normality iodine = (mL thiosulfate*normality) /mL lodine=} =~ === 12 = ;
3. Standardization of sodium sulifide stock Titration of standard with Thiosulfate
Stock ID = mL Standard = 1.00 1.00 1.00
Approx conc in 100mi ) mL iodine = 3.00 3.00 3.00
g Na28 mL thiosulfate =
Sulfide (mg/mL) = {[(mL iodine*ni)-(mL thio *nthio)]*16}/ mL standard = |-
Intermediate Standard
Add | | mi stk to | |mI 0.01 MNaOH = g 3
5.0 Calibration Standard Curve spectrophotometer used
Volume FINAL
Intermediate | VOLUME ABSORBANCE @ 650 nm
{ml) (ml) 1. 2 Avg
0.00 50 :
0.10 50 :
0.25 50
0.50 50 !
1.00 50 |
2.00 50
Calib Verif Std = 1 ml int to 50
Distillation Std = ml Stk to : ALUEI
SAMPLE DATA _ ______entfer dilution factor as ml final/mL samp
DISTILL DATA SPECTROPHOTOMETRIC DATA SAMPLE DATA :
2 Sample Distill Dilution ;
6 300 JASAMPLE 1D | Volume | Volume | factor
‘ N (mt) ;
[Cal Bik nla 1.00
ICV n/a 1.00 i
B.F A0 1| 500 [ jop 1.00
Les 50.0 o X +:00 ‘
sg lpcdL A4 | 50.0 Iy 1.00 ,
sotlsaBC22 44| 500 1y 1.00
) ru-.’\§ a’r/p A 50.0 gb( 1.00
1 i { 50.0 1oy 1.00 ‘
Y0 P 500 2% 1.00
S0 Cso Al 50.0 1.00
dyp Al 50.0 1.00
SpiC Al 50.0 A {O% 1.00
Cal Bk 50.0 na | 1.00
_{ccv 50.0 n/a 1.00
. m}e/ L5 — i 580.0 loo : 1.00
Wi YLACGH CLL| 90.0 jox ~+00
e’ dup 0l 11 510 [o x +60] 5
5ol G W 50\0 Doy 1560
(CH’ 50.§ "1.00
CCv 50,0\ 1.00
50.0 1.00
50.0 1.00
50.0 1.00
50.0 1.00
Cal Blk 50.0 n/a 1.00
CCV 50.0 n/a 1.00
ARI 6046 Sulfide, Water 6046 water sulfide rev1
Rev: 8/27/04 ' Page—Tof~ Date Printed: 12/3/2008
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' Advanced A-¥T-C

- E
TEST SETUP :

i

GENESYS 10 v2.021 2626048006

Standard Curve 16:19 9Decl8

Test Name SULFIDE
Date Standards Measure ?Deci8
Wavelenath : 650nm
Ref. Wavelength Correction _ OfFf
Curve Fit Linear
Number of Standards 6
Units mg/L
1D# C0=0FF) off
Low/High Limits 0.050/1.000
Statistics Off
fiuto Print Bn

4

™ e

-3 i T 'na/L

Curve Fit Linear
Slope 0.493
Intercept -0.000893
Std Dev 0.005
Corr Coeff ’ 1.000

Cone. fibs

ma/L 650nm

0.006 0.000
0.049 0.024
0.123 0.062
0.246 0.122
0.491 0.232
0.983  0.488

TEST SETUP
GENESYS 10 vZ.0Z1 2626048006

16122 90508

3 -0.003 P,y Bilc

1.eet

Test Name . SULFIDE[Saved]l
Measurement Mode Absorbance
Wavelength ' 650nm
Ref. Wavelength Correction 0ff
Delay Time (min:!sec) 0:00
ID& (0=0FF) 1
Low/High Limits 0.000/1.000
Statistics 0ff
fiuto Print On .
fibs

ID%  650nm

1 0.000

2 0.249



2 0.269
3 -0.003
6 0.363
5 0.446
6 0.019
7 0.014
8 0.038
9 1.470
10 0.939
11 0.425
12 0.02
13 0.000
4 0.2z

Pf‘,}/p Bile.

ce b

e GV




14

*(—fa:/\.“/\é(
wak 0

sotls

Coh

cov

0.227
16 -~0.020
17 -0.017
18 -0.095 ”
19 2.491
20 2.693
21 -0.006
2z  0.01z
n o
2¢ 0.222
<25  0.152
6 0.000
,27 0.236
28 0.897




26

27

28

- 29

30

3

32

33

34

35

36

37

38

37

40

v

0.000  (cg

0.236 C(

0.897 Sb}
\

0.404

0.389

0.825

0.011

0.154

0.062

0.286

0.002

0.010 .

0.089

0.288

0.005




39

40

41

42

63

44

45

46

47

48

49

50

51

52

0.288

0.005

0.173

0.442

0.395

0.425

0.15%

0.060

0.282

0.000

- 0.232

0.320

0.129




4 v.13n

46 §.060
47 0.282
48 ",,M \(/

49 0.000 ¢ (\'@

50 0.2z CC0V

51 0.320 LD 4 o

52 0,129
5307097
56 0,097

55 0.411

5 0.000 006

57 0.229 e v




Geotech Analysis

prepared
for

HART CROWSER, INC.

Project: PORT GAMBLE

ARI JOB NO: OC77

prepared
by

Analytical Resources, Inc.
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PSEP GRAIN SIZE ANALYSIS
JobNo._OCHY} ARI Sample No. C-| Client Sample No._ STATIioN) 47 .3
Set-up Date:_{7 - B{-C%~ Sample Description;_ —» @Z\ Qla
J
Date Sieved: ' /5/ Q 9

Calgon Batch # 4 S Sieve Set # I

SOLIDS CONTENT
SIEVE ANALYSIS
Moisture Content Initials_/%Z— Initials A
Contanar No. Sieve Size Weight Retained
Tare Weight / é—g(;% ' Tare SI ‘ "l( al
Wet Weight + Tare [ R700 4
Dry Weight + Tare 2, 9; 7& 10 S{ .,” (73
8 |51 Y453
Test Sample Initials __ ¢5C - 35 S \ . 53\ 7 D\
Container No. (GO 60 q [ e ? ? L’
Tare Weight 5] 4oR7_ 120 Q& |2 SO
Wet Weight + Tare LH.2 €5 230 S 3, %& g 5
Dry Weight + Tare SS_ SL( Sg PAN ,’?9 Ql
1712009 iistf_fedion
Temp:23- .+ Dry Sample
P"'Dn‘:}ﬁT;*: A%'S TIME orrection (x 50)
Tare ID Tare Wt "Dry Wt & Tare 10:10:00
C--1 1 14431 . 2430 | 101020
CA-2 148 L Fo 3 | 101146
C—-3 (-135¢ (], b 46}) 10:17:05
Coi-¢| (.50 | ], & L[ 2] 103818
C--91(.4938 [I.52 8§ | 120300
A-Cl19873¢ |ILSFof [ 53
CA-H[Ae/2 |I- 5442




PSEP GRAIN SIZE ANALYSIS

JobNo. OC 33 ARI Sample No.____ C-"2_ Client Sample No.3
Set-up Date: [ 2 "3 O?{ Sample Description: _
Calgon Batch # N ‘(’% Sieve Set # a Date Sieved: l [ 5 [ 0 7
SOLIDS CONTENT
SIEVE ANALYSIS
Moisture Content Initials_g&2 Initials A R
Containar No. ' G a ; Sieve Size Weight Reta'ined‘
Tare Weight |. 503> Tare S \. © (7 (7
Wet Weight + Tare DA . F3A2 4
Dry Weight + Tare o, Q)() 9?\ 10 gl' 0\795
18 50 ((7 4
Test Sample Initials ﬁ 7: 35 g ( &O 1 ('(
Container No. 3 60 S l ! 3 (1 ? {
Tare Weight 51 o562 120 S 1 ? 8 ) 3
Wet Weight + Tare K. ZA4EL! 230 g 3. S ‘7 3 ?
Dry Weight + Tare §5. 80 db PAN .22 5h

1/7/2009 Cc_)rrection

wit

PIPETTE ANALYSIS

Temp:23 "'+ Dry Sample

Initials TIME
Tare ID Tare Wt Dry Wt & Tare 10:13:00
C2L-| 1.age8 |]. 26 AL | 101320
C-1-1 IL‘(Qﬁ"I [, ;9\6 9\ 10:14:46
c2-3| (-50d¢ ). 6 §8 | 102005
-9 (1531 6517 104118
2G| [.5040 ||, 6l | Q 12:06:00
Cr-¢| 145 ||, §ZHE| 153000
L L qser [).5F11L |

Correction {(x 50)




PSEP GRAIN SIZE ANALYSIS

o) C-3

Set-up Date:_{ 2:3"®&_ Sample Description:

Job No. ARI Sample No.

Client Sample No. |

CalgonBatch# {43 Sieve Set # [

. Date Sieved: I /5/07

SOLIDS CONTENT

SIEVE ANALYSIS

Moisture Content initials_#>7_ Initials
Container No. Sieve Size Weight Retained
Tare Weight / ,_}_(;32 Tare g O, 7 3 3 Q
- Wet Weight + Tare ' 2 (. I3 40 4
Dry Weight + Tare ”( O? SO 10 SQ- 79 (6l
18 So. 3lbo
Test Sample nitials _ L 35 5 o, Y P! g\
Container No. ,Sg{ ‘ 60 5 [.© { L(B :
Tare Weight Z> aao S 120 S, UYgo
Wel Weight + Tare 3.7 €05 230 §53.2347¢
DryWeight.+Tare §G. Of 03 ‘PAN /’ ?\ %(') 3
1 /7/2009 -orrection
Temp:23. ZV E)ry Sample
PHID nF}ltirTeﬂl: ANALYSIS TIME Jorrection (x 50)
Tare ID Tare Wt Dry Wt & Tare 10:16:00
C3- 1.5021 | ). 76 70 10:16:20
CA-U .46 | [ 70 | 101746
Cc-33l1.5058 ||, 6§15 | 102308
CfBj"r{ l~‘{387 l. 63 10:44:18
C3-511.4969 |l. boo™ | 120000
C3G 1.4320 1. 553 ¢
C3-3]i.4890 [(.$+H4*B




PSEP GRAIN SIZE ANALYSIS

Job No. _OCF ARI Sample No. A

Client Sample No. SIATiaN 42 -1

Set-up Date: |2- oy~ Samble Description: ng\“q (7 dg,u .

Calgon Batch # 143 Sieve Set # a

- J
UDate Sieved: I / S / (9} 9

SOLIDS CONTENT

SIEVE ANALYSIS

Moisture Content : Initials____ Initials
Container N o i ‘ Sieve Size Weight Retained
| Tare Weight - [. 4o Tare l’{, 9 . 7 Q R?
Wet Weight + Tare [ & ad 5L.‘L 4
Dry Weight + Tare ?. 3 L(L{I o 10 l’t? —77@0
18 Se. 023
~ Test Sample Initials 35 % 9. 53 4 ;L
- o)
Container No. (c\( 60 ) ‘ O (nb( 2
Tare Weight },(_0‘ ElAS 120 SQ\ ‘ 3 20 ,
Wet Weight + Tare 344—5—33 230 S 5 ' 8’& bl 0
Dry Weight + Tare 5 7. (-; o SO | Pan / ' 80 8 (9

1/7/2009 Correction

o Wt
' . Temp:23  + Dry Sample

P Ifnl:;t-;—rali A"i L SIS ; TIME Correction (x 50)
Tare ID Tare Wt DyWt&Tare | 10:19:00
A-l 1 1.485¢ ], FA 26 | 101920
AL [ LY HFLES 8§ | 102046
A-3 | 14328 |, b T §3 | 102605
;A'"*.-/ [“3"/70 1,6 S 55 10:47:18
A-511.481 ] 15656 ] 121200
A-G | 118323 |}. §50/7 | 1sas0

A-F ] (.943al |1.4




Job No. OCFF

PSEP GRAIN SIZE ANALYSIS

ARI Sample No.

Calgon Batch #

Sieve Set #

Client Sample No. Z; TZ&rieN 4z S-2

Set—up Date:_| 237~ &%~ Sample Description: ,&%ﬁﬂ% C&\:x) O %&é&.@*lw& (ﬂcump

973

Date Sieved:

SOLIDS CONTENT

1[5/

SIEVE ANALYSIS

Moisture Content Initials_/7{ Initials /A
- ' Sieve Size Weight Retained
Container No. [O\q_
Tare Weight [.49 gg Tare S O. 3 (9 b Q
Wet Weight + Tare /1,( .5 1_/.1,’ 4
Dry Weight + Tare ‘_;' qg AT 10 504 L,ll 89
18 g 9. 50 9 L(
Test Sample Initials __4 ¥ L 35 S 0 ? (?&
Container No. (G2 60 S . 997 g '
| Tare Weight ,%,’5 o2 ' 120 S ? 9 \ L‘
Wet Weight + Tare <L1.0201 230 . ? b 7 3
DryWeight'+ Tare g5, S g 3 7 _PAN (‘)[ 0 *?\
1 1712009 " Correction
P WL
‘ | Temp:23 " + Dry Sampl
P'Tn%ﬁTaTg ANALYSIS em:;?’ Corr:eycti:r:n (220)
Tare ID Tare Wt DryWt&Tare | 10:22:00
B-1 |. 4808 || ?0 05 | 102020
B-2 | 115212 |[. 7ol 7 10:23:46
R3-3 1| (.53 |]. L 77 S5 | 102005
B-41| 15010 |l. {35 | 105018
B-51 15150 |/l 6044 | 121500
B-C | i-50¢0 |]. 5
B-"1| (.So513




PSEP GRAIN SIZE ANALYSIS
Job No mqﬂ’?‘ ARl Sample No. > Client Sample No. 5174‘\‘ l@fo ¢z 3:4'
Set-up Date: m*‘%‘ % Sample Description: ?\ ["éb\@n.d\
a /5 (o)
Calgon Batch 4 Rz Sieve Set # __ Date Sueved l @

SOLIDS CONTENT :
SIEVE ANALYSIS

Moisture Content _ Initials _&L/ Initials '
: - . Sieve Size Weight Retained
Container No. 20 |
Tare Weight , | S E ' Tare S Q. ‘ ? L%
Wet Weight + Tare -2 1 ,_q, Z 3 4
Dry Weight + Tare ‘a, 2 8 b? | 10 66 '&lgy
| 18 S9. 3475
Test Sample Initials __ 35 | fo. 53al
Container No. Do 60 50 ‘ 9 ? I? -
" | Tare Weight se. i€l 120 Sl . % L( 9&
Wet Weight + Tare K. 3D ' 230 S L( ' S ( 79
DryWeight-+Tare S‘O 5 Q?E | PAN a'07 ? S
1/7/2009 Correction
: - WL
PIPETTE ANALYSIS - Temp:23 .+ Dry Sample
Initials &1 | TIME Correction (x 5_0)
Tare ID Tare Wt Dry'Wt &Tare | 10:25:00

D-1]| (.50 |]. ZI8H 10:25:20
D21 |.5901| . 913 10:26:46
31 (. 5072 |]. L§ 70 | 103205
73/"/ [ Hasa [ 1. bH l& 10:53:18
5
G

|.chcH |, bo fo
. S130
D3| 1-4935

12:18:00




~ 0 Analytical Resources, Incorporated
‘ _ Analytical Chemists and Consultants
January 9, 2009

Mr. Roger McGinnis

Hart Crowser, Inc.

1700 Westlake Avenue North Suite 200
Seattle, WA 98109-3056

RE: Project: Port Gamble, 17330-14
ARI Job No: OD15 - ‘

Dear Mr. McGinnis:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentatioh,
and the final data package for the samples from the project referenced above.

‘The samples were analyzed for resin acids and various conventional parameters, as requested.
- Sample receipt and details of these analyses are discussed in the Case Narrative.

An electronic copy of this data package and the supporting data will remain on file with ARL If
you have any questions.or require additional information, please contact me at your convenience.

Respectfully, : '
A}?&Tl AL RESOURCES, INC. :

Kelly Bottem

Client Services Manager .
206-695-6211
kellyb@arilabs.com
www.arilabs.com

\

Enclosures
cc: ﬁlés OD15

KB/co

4611 South 134th Place, _Suité 100 e Tukwila WA 98168 206-695-6200 206-695-6‘201vfax ,



ANALYTICAL

RESOURCES @
INCORPORATED

Case Narrative

Hart Crowser

Port Gamble, 17330-14

ARI Job: OD15

January 9, 2009

Sample Receipt

Analytical Resources Inc. (ARI) accepted twenty-one sediment samples in good condition on
December 8, 2008 under the ARI job OD15. The cooler temperatures measured by IR thermometer
following ARI SOP ranged between 0.2 and 7.6°C and the samples were well iced. For further
detail regarding sample receipt, please refer to the Cooer Receipt Form. All samples were frozen to
protect holding times.

Resin Acids by by Method 8270D:

The samples were extracted and analyzed within the method recommended holding times.

Initial calibration(s): All compounds of interest were within method acceptance criteria.
Continuing calibration(s): Are in control.

Samples: There were no anomalies associated with these samples.

Surrogates: Are in control.

LCS/LCSD(s): The LCS and LCSD percent recoveries of Neoabietic Acid fell outside the
advisory control limits for both LCS-121708 and L.CS-121808. All samples were undetected for
this compound. No further corrective action is required for these outliers as the control limits are
advisory.

Method Blank: The method blanks were free of contamination.

MS/MSD(s): Several matrix spike and matrix spike duplicate percent recoveries fell outside the

advisory control limits for sample PGSS-21A. No further corrective action is required for these
outliers as the control limits are advisory.

Conventional Parameters:

All samples were prepared and analyzed on within the method recommended holding times.
Initial calibration(s): All analytes were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.
Method Blank(s): The method blanks are free of contamination.

LCS(s): All LCS percent recoveries were within control limits.

Case Narrative OD15
Port Gamble, 17330-14 1of2




ANALYTICAL

RESOURCES @
INCORPORATED '

Case Narrative

Hart Crowser

Port Gamble, 17330-14

ARI Job: OD15

January 9, 2009

SRM(s): All SRM percent recoveries were within control limits.

Replicate(s): The replicate RPD of sulfide was outside the control limit for sample PGSS-44. All
other quality control parameters were met for sulfide. No further corrective action was required.

MS(s): All MS percent recoveries were within control limits.

Case Narrative OD15
Port Gamble, 17330-14 20f2




Chain of Custody
Documentation

prepared

for

HART CROWSER, INC.

Project: Port Gamble, 17330-14

ARI JOB NO: OD15

prepared
by

Analytical Resources, Inc.
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- Analytical Résources, Incorporated o Aedar I st A
. Analytical Chemists and Consultants “ COOIer ' Recelpt Form

_ ARI Client: 1 E(/ - -Project Name: (DO\('\' C‘? OLX\/\DLQ
COC No . Delivered by M

Assigned ARI Job No (’) D 15 _ Tracking. No. R | - | M B

' -P'lreliminar‘y: E'.Xa“mﬁin'ation Phase:

e Were: intact, pmperly srgned and dated custody. seals: attached to the outsude of to cooler‘? YES @

. Were custody papers included with the cooler? - eealiriasseeiiaeectieneanes
'Were custody papers properly filled out (ink, signed, etc Y e i ettt e ee e e ?S
Record cooter temperature (recommended 2.0-6.0 °C for. chemlstry O Z \9 -+ 20 é@ [, (.ﬂ o
N 3 :
: Coq(er'-Accep'ted_by: SI-L V " N Date. { } ) Tlrrlze\ C/)C/ /9 .
’ ’  Complete custody forms and attach all shlppmg documents N
Log-In Phase:
- Was :a .temperature blank included in the cooler? ....... eeens reeeraenas YES
What kind'o.flp_va'cking. material was used? - ......................... t @ -
. Was. 'suff‘cier‘it’iéé used (if BPPropriate)? .......o...oiiieie eeeee e S .
Were alt botties sealed in individual plastic bags? .........;....ieeeens A
-Did all bottle arrive in good condition (unbroken)? .............. eeeetemereacoenaeseein e taan e naennnns —
Were all bottle labels complete and Iegible?
-Did a"'_.bettl_e;labe]s and tags agree with custody papers? ... ... ..o Ceemeamnaneeennn YE
Were all bottles used correct for the requested analyses? ....... .................. @ NO
‘Do any of the énélyses '(bottles) require preserv‘aﬁen'?-'(attéch preservation checklist) eeeeee YES: GT ’
Were alt VOC vrals free of airbubbles? ........................ NAD YES NO -
Was- suff cient amount of sample sent in.each bottte’? ieneasarteileemesaseaaceaneeaneanns eeemennneseaeas @ NO

v Samples[_oggedby. - ?YM'/ ~ , Bate _’Z_/L@éﬁ} Time: ZfQﬁZ;

** Notify Project Manager of dtscrepancres or concerns **

| Explain.discrepancies or negative responses:

By: - - - Date:

0016F . - '  Cooler Receipt Form . ‘ Revision 008 -




Case Narrative

prepared
for

HART CROWSER, INC.

Project: Port Gamble, 17330-14

ARI JOB NO: OD15
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by

Analytical Resources, Inc.



Data Reporting Qualifiers
Effective 12/28/04

Inorganic Data

U

*

NA

Indicates that the target analyte was not.detecied at the reported concentration
Duplicate RPD is not within established control limits

Reported value is less than the CRDL but = the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determ_ination of spike recovery is not

possible

Analyte concentration is <5 times the Reporting Limit and the replicate control limit
defaults to +1 RL instead of the normal 20% RPD

Organic Data

U -

x

NR

NA

NS

Indicates that the target analyte was not detected at the reported concentration
Flagged value is not within established control fimits

Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5% of the regulatory limit or 5% of the analyte

concentration in the sample.

Estimated conce_ntrétion when the value is less than‘AR'l"s established reporting'
limits ' : ‘

. The spiked eompound was not detected due to sample extract dilution -

Spiked compound recovery is net reported due to chromatographic interference

Estimated concentration calculated for an analyte response above the valid
instrument - calibration range. A dilution is required to obtain an accurate
quantification of the analyte. o

Indicates an analyte response that has saturated the detector. The calculated

concentration is not valid; a dilution is required to obtain valid quantification of the

analyte

The flagged analyte was not analyzed for

The flagged analyte was not spiked into the sample




M2

Estimated value for an analyte detected and confirmed by an analyst but with low
Spectral match parameters. This flag is used only for GC-MS analyses

The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern most
closely matches that of the sample. The reported value is an estimate

The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a “tentative identification”

The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the

U flag with a raised reporting limit.

The analyte was posittively identified on only one of two chromatographic columns.
Chromatographic interference prevented a positive identification on the second

column

The analyte was detected on both chromatographic columns but the quantified
values differ by >40% RPD with no obvious chromatographic interference

Geotechnical Data

A

SM

SS

The total of all fines fractions. This flag is used to Teport total fines when only
sieve analysis is requested and balances total grain size with sample weight.

Samples were frozen prior to particle size determination
Sample matrix was not appropriate for the requested analysis. This normally

refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

Sample did not contain the proportion of “fines” required to perform the pipette

portion of the grain size analysis




LCS SOLUTIONS

12/30/08

LABEISOLN IC TEST CONC. UG/MLSOLVENT EXP.

1 | 1549-3 PCB 20 ACETONE]10/10/09
2 [1472-3| BCOC PEST 10 ACETONE|07/20/08
3 15171 PEST 02/04/20  |ACETONE|[05/15/09
4 11561-2| LOW PEST 0.2/0.4/2 |ACETONE|05/15/09
S5 | 1537-1 EPH 1500 MECL2 ]08/16/09
6 | 1559-2 PCP 12.5/125 JACETONE|11/05/09
7 | 1573-1 ABN 100 ACETONE|08/01/09
8 | 1566-1 BT 2.5 MECL2 [12/04/09
9 [1567-3| PORE TBT 125/.25 | MECL2 [12/04/09
10 | 1554-3| ABNACID 100/200 MEOH [10/21/09
11 | 1663-3 TPHD 15000 ACETONE|11/20/09
12 [ 1563-1| ABN BASE 200 ACETONE|06/30/09
13 [ 1573-2 LOW PCB 2 ACETONE]|10/10/09
14 |1 1547-1 |LOW ABN ACID 10/20 MEOH [04/10/09
15* | 1452-1 SIM PNA 15/75 MEOH 04/09/09
16 | 1502-2 DIOXANE 100 MEOH 02/20/09
17 | 1516-2 1248 PCB 20 ACETONE|05/07/09
18 ]11514-4 | LOW SIM PNA 1.5/7.5 ACETONE]|04/24/09
19 | 1517-3 AK103 7500 MECL2 |12/29/08
20 | 1672-2 PNA 100 ACETONE]12/26/09
21* 1 1414-4 SKY/BHT 100 MEOH ]04/08/09
22 | 15701 HERB 12.5/12500 MEOH [02/19/09
23 | 1505-1 LOW ABN BASE 20 MEOH [03/20/09
24 [1541-4| LOW ABN 10 ACETONE|08/01/09
25 11481-1| DIPHENYL 100 MEOH ]07/20/08
26 | 1545-2 OP-PEST 25 MEOH [02/14/09
27 | 14951 STEROLS 200 MEOH ]12/29/08
28 11494-1| ADD. PEST 4 ACETONE([01/23/09
29 [1496-3| DECANES 100 MEOH 02/12/09
30 |1497-2| EDB/DBCP 2 ACETONE|[02/12/09
31 [1510-3| TERPINEOL 100 MEOH ]03/21/09

Page 1



LCS SOLUTIONS

12/30/08

32 | 1545-3| GUAIACOL 50-200 ACETONE|06/05/09
33 |1522-1 | RESIN ACID 250 ACETONE|06/11/09
34 | 1530-2 | CONGENERS 1 ACETONE|07/23/09
50 | 1571-1| FULL RESIN 250 ACETONE|06/10/09

'=REVERIFIED SOLUTION

Page 2




SURR SOLUTIONS

12/30/08

LABEL SOLN ID TEST CONC. UG/ML SOLVENT EXP.
A 1559-5 ABN 100/150 MEOH |03/13/09
B 1572-1 SIM PNA 15/75 MEOH ]08/28/09
C 1559-1 SIM ABN 25/37.5 MEOH [03/13/09
D 1561-3 | LOW PCB 0.2 ACETONE|07/31/09
E* 1478-1 HERB 62.5 MEOH |09/21/09
F 1520-3 PCP 12.5 ACETONE]04/18/09
G 1534-1 |1,4DIOXANE 100 MEOH [02/20/09
H 1545-1 | OP-PEST 25 MEOH |02/14/09
I 1559-4 [LOW S. PNA 1.5 MEOH |08/28/09
J 1566-5 | TBT-PORE 0.125 MECL2 [12/04/09
K 1538-1 { MED PCB 20 ACETONE|[07/31/09
L 1566-4 TBT 2.5 MECL2 [12/04/09
M 1558-2 EPH 1500 MECL2 |09/24/09
N 1538-2 PCB 2 ACETONE|07/31/09
-0 1567-4 TPH 450 MECL2 [09/24/09
P 1560-3 HCID 2250 MECL2 |09/24/09
Q 1497-3 EDB 2 ACETONE|[02/12/09
R 1521-4 |RESIN ACID 250 ACETONE|06/11/09
S 1568-5 PBDE .25 MEOH |12/11/09
T [freverified solution
U
\Y
W
X
Y
Z

Page 1




Data Summary Package

prepared
for

HART CROWSER, INC.

Project: Port Gamble, 17330-14
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RESIN ACIDS



ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 o0f 1

Lab Sample ID: OD15A

LIMS ID: 08-32998

Matrix: Sediment

Data Release Authorized /7
Reported: 01/07/09

Date Extracted: 12/18/08

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: PGSS-8

SAMPLE

QC Report No: ODl5-Hart Crowser, Inc.
Project: PORT GAMBLE

17330-14

Date Sampled: 12/04/08
Date Received: 12/08/08

Sample Amount:

25.5 g-dry-wt

Date Analyzed: 01/03/09 12:51 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 68.0%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 98 < 98 U
471-74-9 Sandaracopimaric Acid 98 < 98 U
5835-26-7 Isopimaric Acid 98 < 98 U
1 1945-53-5 Palustric Acid 98 < 98 U
1740-19-8 Dehydroabietic Acid 98 < 98 U
514-10-3 Abietic Acid 98 < 98 U
471-77-2 Neoabietic Acid 98 < 98 U
5829-48-1 9,10-Dichlorostearic Acid 98 < 98 U
112-80-1 Oleic Acid 98 1,300
463-40-1 Linolenic Acid 98 110

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

0-Methyl Podocarpic Acid 52.8%

FORM I




~ ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET " INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-14A

Page 1 0f1 SAMPLE

Lab Sample ID: OD15B QC Report No: ODl5-Hart Crowser, Inc.

LIMS ID: 08-32999 Project: PORT GAMBLE

Matrix: Sediment 7 17330-14

Data Release Authorized:/fg;f Date Sampled: 12/04/08

Reported: 01/07/09 Date Received: 12/08/08

Date Extracted: 12/18/08 Sample Amount: 25.6 g-dry-wt

Date Analyzed: 01/03/09 13:06 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 32.1%
CAS Number Analyte ' RL Result
127-27-5 Pimaric Acid 98 < 98 U
471-74-9 Sandaracopimaric Acid 98 < 98 U
5835-26-7 Isopimaric Acid 98 < 98 U
1945-53-5 Palustric Acid 98 < 98 U
1740-19-8 Dehydroabietic Acid 98 < 98 U
514-10-3 Abietic Acid 28 < 98 .U
471-77-2 Neoabietic Acid 98 < 98 U
5829-48-1 9,10-Dichlorostearic Acid 98 < 98 U
112-80-1 Oleic Acid 98 1,700
463-40-1 Linolenic Acid 98 130

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

0-Methyl Podocarpic Acid 60.6%

FORM I



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS ' Sample ID: PGSS-15

Page 1 of 1 SAMPLE

Lab Sample ID: OD15C QOC Report No: ODl5-Hart Crowser, Inc.

LIMS ID: 08-33000 Project: PORT GAMBLE

Matrix: Sediment 17330-14

Data Release Authorized}ézgg Date Sampled: 12/04/08

Reported: 01/07/09 Date Received: 12/08/08

Date Extracted: 12/18/08 Sample Amount: 25.4 g-dry-wt

Date Analyzed: 01/03/09 13:21 Final Extract Volume: 0.50 mlL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 70.6%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 98 < 98 U
471-74-9 Sandaracopimaric Acid 98 < 98 U
5835-26-7 Isopimaric Acid o8 < 98 U
1945-53-5 Palustric Acid 98 < 98 U
1740-19-8 Dehydroabietic Acid 98 < 98 U
514-10-3 Abietic Acid 28 < 98 U
471-77-2 Neoabietic Acid 98 < 98 U
5829-48-1 9,10-Dichlorostearic Acid 98 < 98 U
112-80-1 Oleic Acid 98 780
463-40-1 Linolenic Acid 98 < 98 U

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 54.2%

FORM I




ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 of 1

Lab Sample ID: OD15D
LIMS ID: 08-33001

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: PGSS-16

SAMPLE

QC Report No: ODl5-Hart Crowser, Inc.

Project:

PORT GAMBLE

Matrix: Sediment ; 17330-14

Data Release Authorize%}é?;% Date Sampled: 12/04/08

Reported: 01/07/09 Date Received:. 12/08/08

Date Extracted: 12/18/08 Sample Amount: 25.5 g-dry-wt

Date Analyzed: 01/03/09 13:36 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 72.9%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 98 < 98 U
471-74-9 Sandaracopimaric Acid 98 < 98 U
5835-26-7 Isopimaric Acid 98 < 98 U
1945-53-5 Palustric Acid 98 < 98 U

. 1740-19-8 Dehydroabietic Acid 98 < 98 U

514-10-3 Abietic Acid o8 < 98 U
471-77-2 Neoabietic Acid o8 < 98 U
5829-48-1 9,10-Dichlorostearic Acid 98 < 98 U
112-80-1 Oleic Acid 98 430
463-40-1 Linolenic Acid 98 < 98 U

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid

FORM I

58.6%




ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 of 1

Lab Sample ID: OD15E
LIMS ID: 08-33002

ANALYTICAL @
RESOURCES
v INCORPORATED
Sample ID: PGSS-18

SAMPLE

QC Report No: ODl5-Hart Crowser, Inc.
Project: PORT GAMBLE

Matrix: Sediment 17330-14
Data Release Authorized: Date Sampled: 12/04/08

Reported: 01/07/09

Date Extracted: 12/18/08
Date Analyzed: 01/03/09 13:5
Instrument/Analyst: NT6/VTS
GPC Cleanup: No

Date Received: 12/08/08

Sample Amount: 25.2 g-dry-wt
1 Final Extract Volume: 0.50 mL
Dilution Factor: 1.00
Percent Moisture: 65.7%

CAS Number Analyte : RL Result

127-27-5 Pimaric Acid 99 < 99U
471-74-9 Sandaracopimaric Acid 99 < 99 U
5835-26-7 Isopimaric Acid 99 < 99 U
1945-53-5 Palustric Acid 99 < 99 U
1740-19-8 Dehydroabietic Acid 99 < 99 U
514-10-3 Abietic Acid 99 < 99 U
471-77-2 Neoabietic Acid 99 < 99U
5829-48-1 9,10-Dichlorostearic Acid 99 < 99 U
112-80-1 Oleic Acid ' 99 620

463-40-1 Linolenic Acid 99 < 99 U

Res

Reported in pg/kg (ppb)

in Acid Surrogate Recovery

O-Methyl Podocarpic Acid 60.4%

FORM I



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-20

Page 1 o0of 1 SAMPLE

Lab Sample ID: OD15F QC Report No: ODl5-Hart Crowser, Inc.

LTMS ID: 08-33003 . Project: PORT GAMBLE

Matrix: Sediment 17330-14

Data Release Authorized:z;ééé Date Sampled: 12/04/08

Reported: 01/07/09 Date Received: 12/08/08

Date Extracted: 12/18/08 Sample Amount: 25.2 g-dry-wt

Date Analyzed: 01/03/09 14:06 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 57.5%
CAS Number Analyte ) RL Result
127-27-5 Pimaric Acid 99 < 99 U
471-74-9 Sandaracopimaric Acid 99 < 99 U
5835-26-7 Isopimaric Acid 99 < 99 U
1945-53-5 Palustric Acid 99 < 99 U
1740-19-8 Dehydroabietic Acid 99 < 99 U
514-10-3 Abietic Acid 99 < 99 U
471-77-2 Neocabietic Acid 99 < 99 U
5829-48-1 9,10-Dichlorostearic Acid 99 < 99 U
112-80-1 Oleic Acid 99 650
463-40-1 Linolenic Acid 99 < 99 U

. Reported in pg/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 56.4%

FORM 1




ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-22

Page 1 of 1 SAMPLE

Lab Sample ID: OD15G QC Report No: ODl5-Hart Crowser, Inc.

LIMS ID: 08-33004 Project: PORT GAMBLE

Matrix: Sediment 17330-14

Data Release Authorized; Date Sampled: 12/04/08

Reported: 01/07/09 Date Received: 12/08/08

Date Extracted: 12/18/08 Sample Amount: 25.1 g-dry-wt

Date Analyzed: 01/03/09 14:22 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 69.5%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 100 < 100 U
471-74-9 Sandaracopimaric Acid 100 < 100 U
5835-26-7 Isopimaric Acid 100 < 100 U
1945-53-5 Palustric Acid 100 < 100 U
1740-19-8 Dehydroabietic Acid 100 < 100 U
514-10-3 Abietic Acid 100 < 100 U
471-77-2 Neoabietic Acid 100 < 100 U
5829-48-1 9,10-Dichlorostearic Acid 100 < 100 U
112-80-1 Oleic Acid 100 710
463-40-1 Linolenic Acid 100 < 100 U

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 59.8%

FORM I



ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 of 1

Lab Sample ID: OD15H

LIMS ID: 08-33005

Reported: 01/07/09

Date Extracted: 12/18/08

Sample ID: PGSS-21B

QC Report No: ODl5-Hart Crowser,

SAMPLE

Project: PORT GAMBLE

Matrix: Sediment ) 17330-14
Data Release Authorized: % Date Sampled: 12/04/08
: Date Received: 12/08/08

Sample Amount:

25.4 g-dry-wt

Date Analyzed: 01/03/09 14:49 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 55.8%
CAS Number Analyte RL Result
.127-27-5 Pimaric Acid 98 < 98 U
471-74-9 Sandaracopimaric Acid 98 < 98 U
5835-26-7 Isopimaric Acid 98 160
1945-53-5 Palustric Acid 98 < 98 U
1740-19-8 Dehydroabietic Acid 98 950
514-10-3 Abietic Acid 98 1,100
471-77-2 Neoabietic Acid 98 < 98 T
5829-48-1 9,10-Dichlorostearic Acid 98 < 98 U
112-80-1 Oleic Acid 98 1,200
463-40-1 Linolenic Acid 98 < 98 U

Res

Reported in pug/kg (ppb)

in Acid Surrogate Recovery

O-Me

thyl Podocarpic Acid 56.2%

FORM I

ANALYTICAL
RESOURCES

INCORPORATED




ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-21A

Page 1 of 1 SAMPLE

Lab Sample ID: OD1S51 QC Report No: ODl1l5-Hart Crowser, Inc.

LIMS ID: 08-33006 Project: PORT GAMBLE

Matrix: Sediment 17330-14

Data Release Authorized;é%%? Date Sampled: 12/04/08

Reported: 01/07/09 Date Received: 12/08/08

Date Extracted: 12/18/08 Sample Amount: 25.7 g-dry-wt

Date Analyzed: 01/03/09 15:04 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Molsture: 18.6%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 97 < 97 U
471-74-9 Sandaracopimaric Acid 97 < 97 U
5835~-26-7 Isopimaric Acid 97 < 97 U
1945-53-5 Palustric Acid 97 < 97 U
1740-19-8 Dehydroabietic Acid 97 < 97 U
514-10-3 Abietic Acid ’ 97 < 97 U
471-77-2 Neoabietic Acid 97 < 97 U
5829-48-1 9,10-Dichlorostearic Acid 97 < 97 U
112-80-1 Oleic Acid . 97 1,300
463-40-1 Linolenic Acid 97 110

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 57.6%

FORM I




ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Resin Acids by SW8270D GC/MS Sample ID: PGSS-29
Page 1 of 1 SAMPLE
Lab Sample ID: OD15J QC Report No: ODl5-Hart Crowser, Inc.
LIMS ID: 08-33007 Project: PORT GAMBLE
Matrix: Sediment 17330-14
Data Release Authorized;/éé? Date Sampled: 12/04/08
Reported: 01/07/09 Date Received: 12/08/08
Date Extracted: 12/18/08 Sample Amount: 25:9 g-dry-wt
Date Analyzed: 01/03/09 15:49 Final Extract Volume: 0.50 mL
Instrument/Analyst: NT6/VTS Dilution Factor: 1.00
GPC Cleanup: No Percent Moisture: 31.3%
CAS Number  Analyte . RL Result
127-27-5 Pimaric Acid ~ 97 < 97U
471-74-9 Sandaracopimaric Acid 97 < 97 U
5835-26-7 Isopimaric Acid 97 < 97 U
1945-53-5 Palustric Acid 97 < 97 U :
1740-19-8 Dehydroabietic Acid 97 200 ;
514-10-3 abietic Acid 97 160 :
471-77-2 Neoabietic Acid 97 . < 97 U
5829-48-1 9,10-Dichlorostearic Acid 97 < 97 U
112-80-1 Oleic Acid 97 1,400
463-40-1 Linolenic Acid 97 110

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O~-Methyl Podocarpic Acid = 55.6%

FORM I



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-29A

Page 1 o0of 1 SAMPLE

Lab Sample ID: OD15K QC Report No: ODl5-Hart Crowser, Inc.

LITMS ID: 08-33008 ' Project: PORT GAMBLE

Matrix: Sediment 17330-14

Data Release Authorized:/é%?a Date Sampled: 12/04/08

Reported: 01/07/09 Date Received: 12/08/08

.Date Extracted: 12/18/08 Sample Amount: 25.3 g-dry-wt

Date Analyzed: 01/03/09 16:04 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No ) Percent Moisture: 64.0%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid ’ 99 <99 U
471-74-9 Sandaracopimaric Acid 99 < 99 U
5835-26-7 Isopimaric Acid 99 < 99 U
1945-53-5 Palustric Acid 99 < 99U
1740-19-8 Dehydroabietic Acid 99 340
514-10-3 Abietic Acid 99 440
471-77-2 Neoabietic Acid 99 < 99 U
5829-48-1 9,10-Dichlorostearic Acid 99 < 99 U
112-80-1 Oleic Acid 99 950
463-40-1 Linolenic Acid : 99 110

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 53.4%

FORM I



ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 o0of 1

Lab Sample ID: OD15L
LIMS ID: 08-33009
Matrix: Sediment

Data Release Authorized
Reported: 01/07/09

Date Extracted: 12/18/08

ANALYTICAL

RESOURCES @

INCORPORATED
Sample ID: PGSS-30
SAMPLE

Inc.

OD15-Hart Crowser,
PORT GAMBLE

QOC Report No:
Project:

17330-14
Date Sampled: 12/05/08
Date Received: 12/08/08

Sample Amount: 25.1 g-dry-wt

Date Analyzed: 01/03/09 16:19 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 67.9%
CAS Number Analyte RL ~ Result
127-27-5 Pimaric Acid 100 < 100 U
471-74-9 Sandaracopimaric Acid 100 < 100 U
5835-26-7 Isopimaric Acid 100 < 100 U
1945-53-5 Palustric Acid 100 < 100 U
1740-19-8 Dehydroabietic Acid 100 < 100 U
514-10-3 Abietic Acid 100 < 100 U
471-77-2 Neoabietic Acid 100 < 100 U
5829-48-1 9,10-Dichlorostearic Acid 100 < 100 U
112-80-~-1 Oleic Acid 100 660
463-40-1 Linclenic Acid 100 < 100 U

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 54.6%

FORM I




ANALYTICAL @
RESOURCES

_ORGANICS ANALYSIS DATA SHEET INCORPORATED
Resin Acids by SW8270D GC/MS Sample ID: PGSS-31
Page 1 of 1 SAMPLE
Lab Sample ID: OD15M QC Report No: ODl5-Hart Crowser, Inc.
LIMS ID: 08-33010 Project: PORT GAMBLE
Matrix: Sediment 17330-14
Data Release Authorized: Date Sampled: 12/05/08
Reported: 01/07/09 Date Received: 12/08/08
Date Extracted: 12/18/08 Sample Amount: 25.4 g-dry-wt
Date Analyzed: 01/03/09 16:35 Final Extract Volume: 0.50 mL
Instrument/Analyst: NT6/VTS Dilution Factor: 1.00
GPC Cleanup: No Percent Moisture: 63.5%

CAS Number Analyte RL Result

127-27-5 Pimaric Acid 28 < 98 U
471-74-9 Sandaracopimaric Acid 98 < 98 U
5835-26-7 Isopimaric Acid 98 < 98 U
1945-53-5 Palustric Acid 98 < 98 U
1740-19-8 Dehydroabietic Acid 98 < 98 U
-514-10-3 Abietic Acid 28 < 98 U
471-77-2 Neoabietic Acid 98 < 98 U
5829-48-1 9,10-Dichlorostearic Acid 98 < 98 U
112-80-1 Oleic Acid 98 -~ 670

463-40-1 Linolenic Acid 98 < 98 U

Reported in ug/kg (ppb)

' Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 48.8%

FORM I



ORGANICS ANALYSIS DATA SHEET

Resin Acids by SW8270D GC/MS

Page 1 of 1

Lab Sample ID: OD15N

QC Report No:

ODl5-Hart Crowser,

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: PGSS-33

SAMPLE

Inc.

LIMS ID: 08-33011 Project: PORT GAMBLE

Matrix: Sediment 17330-14

Data Release Authorized:zgé;? Date Sampled: 12/05/08

Reported: 01/07/09 Date Received: 12/08/08

Date Extracted: 12/18/08 Sample Amount: 25.4 g-dry-wt

Date Analyzed: 01/03/09 16:50 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 60.6%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 98 < 98 U
471-74-9 Sandaracopimaric Acid 98 < 98 U
5835-26-7 Isopimaric Acid 98 < 98 U
1945-53-5 Palustric Acid 98 < 98 U
1740-19-8 Dehydroabietic Acid o8 < 98 U
514-10-3 Abietic Acid o8 < 98 U
471-77-2 Neoabietic Acid 98 < 98 U
5829-48-1 9,10-Dichlorostearic Acid 98 < 98 U
112-80~1 Oleic Acid 98 640
463-40-1 Linolenic Acid 98 < 98 U

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

FORM I

O-Methyl Podocarpic Acid 55.2%




ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 of 1

Lab Sample ID: OD150
LIMS ID: 08-33012

Matrix: Sediment
Data Release Authorized;/é%?
Reported: 01/07/09

Date Extracted: 12/18/08

Sample Amount:

ANALYTICAL @

RESOURCES

INCORPORATED
Sample ID: PGSS-35 ‘

SAMPLE

QC Report No: OD1l5-Hart Crowser, Inc.
Project: PORT GAMBLE

17330-14

Date Sampled: 12/05/08
Date Received: 12/08/08

25.3 g-dry-wt

Date Analyzed: 01/03/09 17:05 Final Extract Volume: 0.50 mL
Instrument/Analyst: NT6/VTS Dilution Factor: 1.00
GPC Cleanup: No Percent Moisture: 69.4%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 99 < 995 U
471-74-9 Sandaracopimaric Acid 99 < 9% U
5835-26-7 Isopimaric Acid 99 < 99 U
1945-53-5 Palustric Acid 99 < 99 U
1740-19-8 Dehydroabietic Acid 99 < 99 U
514-10-3 Abietic Acid 99 < 99 U
471-77-2 Neoabietic Acid 99 < 99 U
5829-48-1 9,10-Dichlorostearic Acid 99 < 99 U
'112-80-1 Oleic Acid 99 370
463-40-1 Linolenic Acid 99 < 99 U

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid

FORM I

50.4%




ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 of 1

Lab Sample ID: OD15P
LIMS ID: 08-33013

Matrix: Sediment
Data Release Authorized:;gﬁgy

Reported: 01/07/09

Date Extracted: 12/18/08

Sample ID:

ANALYTICAL @
RESOQURCES

INCORPORATED

PGSs-38
SAMPLE

QC Report No: OD15-Hart Crowser, Inc.
Project: PORT GAMBLE

17330-14

Date Sampled: 12/05/08
Date Received: 12/08/08

Sample Amount:

25.8 g-dry-wt

Date Analyzed: 01/03/09 17:20 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 29.9%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 97 < 97 U
471-74-9 Sandaracopimaric Acid 97 < 97U
5835-26-7 Isopimaric Acid 97 < 97 U
1945-53-5 Palustric Acid 97 < 97 U
1740-19-8 Dehydroabietic Acid .97 < 97U
514-310-3 Abietic Acid 97 < 97 U
471-77-2 Neoabietic Acid 97 < 97 U
5829-48-1 9,10-Dichlorostearic Acid 97 < 97 U
112-80-1 Oleic Acid 97 1,200
463-40-1 Linolenic Acid 97 < 97U

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 48.8%

FORM I




ANALYTICAL @
'RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS ' Sample ID: PGSS-38A

Page 1 of 1 SAMPLE

Lab Sample ID: OD15Q QC Report No: OD15-Hart Crowser, Inc.

LIMS ID: 08-33014 Project: PORT GAMBLE

"Matrix: Sediment 17330-14

Data Release Authorized: Date Sampled: 12/05/08

Reported: 01/07/09 Date Received: 12/08/08

Date Extracted: 12/18/08 Sample Amount: 25.4 g-dry-wt

Date Analyzed: 01/03/09 17:35 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT&/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 51.4%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 98 < 98 U .
471-74-9 Sandaracopimaric Acid 98 < 98 U /
5835-26-7 Isopimaric Acid 98 < 98 U
1945-53-5 Palustric Acid 98 < 98 U :
1740-19-8 Dehydroabietic Acid ‘ 98 < 98 U ;
514-10-3 Abietic Acid 98 < 98 U b
471-77-2 Neoabietic Acid 98 < 98 U
-5829-48-1 9,10-Dichloroestearic Acid 98 < 98 U
112-80-1 Oleic Acid 98 790
463-40-1 Linolenic Acid : 98 < 98 U

Reported in pg/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 53.0%

FORM 1



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS : Sample ID: PGSS-39

Page 1 o0f 1 SAMPLE

Lab Sample ID: OD15R QC Report No: ODlS-Hart Crowser, Inc.

LIMS ID: 08-33015 Project: PORT GAMBLE

Matrix: Sediment 17330-~14

Data Release Authorized: Date Sampled: 12/05/08

Reported: 01/07/09 Date Received: 12/08/08

Date Extracted: 12/18/08 Sample Amount: 25.2 g-dry-wt

Date Analyzed: 01/03/09 17:50 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 67.1%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid , 99 < 99U
471-74-9 Sandaracopimaric Acid 99 < 99 U
5835-26-7 Isopimaric Acid 99 < 99 U
1945-53-5 Palustric Acid 99 < 99U
1740-19-8 Dehydroabietic Acid 99 120
514-10-3 Abietic Acid - 99 < 99 U
471-77-2 Neoabietic Acid 99 < 99 U
5829-48-1 9,10-Dichlorostearic Acid 99 < 99 U
112-80-1 Oleic Acid 99 530
463-40-1 Linolenic Acid 99 < 99 U

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 51.2%

FORM I




ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 of 1

Lab Sample ID: OD15S
LIMS ID: 08-33016
Matrix: Sediment

Data Release Authorize
Reported: 01/07/09

A

Date Extracted: 12/18/08

ANALYTICAL @
RESOURCES
INCORPORATED
Sample ID: PGSS-40
SAMPLE
ODhl5-Hart Crowser, Inc.
PORT GAMBLE
17330-14
Date Sampled: 12/05/08
Date Received: 12/08/08

QC Report No:
Project:

Sample Amount: 25.1 g-dry-wt

Date Analyzed: 01/03/09 18:05 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 63.2%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 100 < 100 U
471-74-9 Sandaracopimaric Acid 100 < 100 U
5835-26~7 Isopimaric Acid 100 < 100 U
1945-53-5 Palustric Acid 100 < 100 U
1740-19-8 Dehydroabietic Acid 100 < 100 U
514-10-3 Abietic Acid 100 < 100 U
471-77-2 Neoabietic Acid 100 < 100 U
5829-48-1 9,10-Dichlorostearic Acid 100 < 100 U
112-80-1 Oleic Acid 100 1,100
463-40-1 Linolenic Acid 100 < 100 U

. Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 48.2%

FORM I




ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 of 1

Lab Sample ID: OD15T
LIMS ID: 08-33017

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: PGSS-42

SAMPLE

QC Report No: ODl5-Hart Crowser, Inc.
Project: PORT GAMBLE

Matrix: Sediment 17330-14

Data Release Authorized;(ﬁ?y Date Sampled: 12/05/08

Reported: 01/07/09 Date Received: 12/08/08

Date Extracted: 12/18/08 Sample Amount: 25.4 g-dry-wt

Date Analyzed: 01/03/09 18:20 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 62.0%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 98 < 98 U
471-74-9 Sandaracopimaric Acid 98 < 98 U
5835-26-7 Isopimaric Acid 98 < 98 U
1945-53-5 Palustric Acid 98 < 98 U
1740-19-8 Dehydroabietic Acid 98 < 98 U
514-10-3 Abietic Acid o8 < 98 U
471-77-2 Neoabietic Acid 98 < 98 U
5829-48-1 9,10-Dichlorostearic Acid 98 < 98 U
112-80-1 Oleic Acid 98 1,500
463-40-1 Linolenic Acid 98 < 98 U

) Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 49.8%

FORM I




ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-44

Page 1 of 1 SAMPLE

Lab Sample ID: OD15U QC Report No: OD1l5-Hart Crowser, Inc.

LIMS ID: 08-33018 Project: PORT GAMBLE

Matrix: Sediment 17330-14

Data Release Authorized: Date Sampled: .12/05/08

" Reported: 01/07/09 Date Received: 12/08/08

Date Extracted: 12/17/08 Sample Amount: 25.3 g-dry-wt

Date Analyzed: 01/03/09 19:36 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No ) Percent Moisture: 65.4%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 99 < 99 U
471-74-9 Sandaracopimaric Acid 99 < 99U
5835-26-7 Isopimaric Acid 99 < 99 U
1945-53-5 Palustric Acid 99 < 99 U
1740-19-8 Dehydroabietic Acid - 99 100
514-10-3 Abietic Acid 99 330
471-77-2 Neoabietic Acid 99 < 99 U
5829-48-1 9,10-Dichlorostearic Acid 99 < 99 U
112-80-1 Oleic Acid 99 1,400
463-40-1 Linolenic Acid 99 140

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 51.2%

FORM I




ANAUTNCAL<::)
RESOURCES

INCORPORATED
SW8270 RESIN ACIDS SOIL/SEDIMENT SURROGATE RECOVERY SUMMARY

Matrix: Sediment QC Report No: OD15-Hart Crowser, Inc.
Project: PORT GAMBLE

17330-14

Client ID MPA TOT OUT
PGSS-8 52.8% 0
PGSS-14A . 60.6% 0
PGSS-15 54.2% 0
PGSS-16 58.6% 0
PGSS-18 60.4% 0
PGSS-20 56.4% 0
PGSS-22 59.8% 0
PGSS-21B 56.2% 0
MB-121808 70.4% 0
L.CS-121808 69.8% 0
LCSD-121808 . 71.8% 0
PGSS-21A 57.6% 0
PGSS-21A MS 57.6% 0
PGSS-21A MSD 59.8% 0
PGSS-29 55.6% 0
PGSS-29A 53.4% 0
PGSS~-30 54.6% 0
PGSS-31 48.8% 0
PGSS-33 55.2% 0
! PGSS-35 50.4% 0
PGSS-38 48.8% 0
PGSS-38A 53.0% 0
PGSS-39 51.2% 0
PGSS-40 48.2% 0
PGSS-42 49.8% 0
MB-121708 51.4% 0
L.CS-121708 53.8% 0
LCSD-121708 55.4% 0
PGSS-44 51.2% 0

LCS/MB LIMITS QC LIMITS
{MPA) = O-Methyl Podocarpic Acid (28-120) (19-114)

. Prep Method: SW3550B
Log Number Range: 08-32998 to 08-33018

FORM-ITI SW8270
Page 1 for OD15




ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET : INCORPORATED
Resin Acids by SW8270D GC/MS Sample ID: PGSS-21A

Page 1 of 1 MATRIX SPIKE

Lab Sample ID: OD1S5T QC Report No: ODl5-Hart Crowser, Inc.

LITMS ID: 08-33006 Project: PORT GAMBLE
Matrix: Sediment 17330-14
Data Release Authorigzed: Date Sampled: 12/04/08
Reported: 01/07/09 Date Received: 12/08/08

Date Extracted MS: 12/18/08

Sample Amount MS:

25.3 g-dry-wt

‘ MSD: 25.4 g-dry-wt
Date Analyzed MS: 01/03/09 15:19 Final Extract Volume MS: 0.5 mL
MSD: 01/03/09 15:34 ' MSD: 0.5 mL
Instrument/Analyst MS: NT6/VTS Dilution Factor MS: 1.00
MSD: NT6/VTS MSD: 1.00
Moisture: 18.6%
Spike MS Spike MSD
Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD
Pimaric Acid < 97.4 U 495 289 50.1% 522 982 53.2% 5.3%
Sandaracopimaric Acid < 97.4 U 496 989 50.2% 543 982 55.3% 9.0%
Isopimaric Acid < 97.4 U 255 989 25.8% 305 982 31.1% 17.9%
Palustric Acid < 97.4 U< 98.9 U 989 NA < 98.2 U o82 NA NA
Dehydroabietic Acid < 97.4 U 606 289 61.3% 637 982 64.9% 5.0%
Abietic Acid < 97.4 U 485 289 49.0% 545 982 55.5% 11.7%
Neoabietic Acid < 97.4 U 65.6 J 989 6.6% 24.8 J 282 2.5% 90.3%
9,10-Dichlorostearic Acid < 97.4 U 492 989 49.7% 498 982 50.7% 1.2%
Oleic Acid 1330 1610 989 28.3% 1470 982 14.3% 9.1%
Linolenic Acid 106 309 989 20.5% 410 982 31.0% 28.1%

Results reported in pg/kg

NA-No recovery due to high concentration of analyte in original sample and/or

calculated negative recovery.
RPD calculated using sample concentrations per SW846.

FORM III



ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 o0of 1

Lab Sample ID: OD15I
LIMS ID: 08-33006

Matrix: Sediment
Data Release Authorized:/ég?
Reported: 01/07/09

Date Extracted: 12/18/08

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: PGSS-213

MATRIX SPIKE

QC Report No: OD15-Hart Crowser, Inc.
Project: PORT GAMBLE

17330-14

Date Sampled: 12/04/08
Date Received: 12/08/08

Sample Amount:

25.3 g-dry-wt

Date Analyzed: 01/03/09 15:19 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6&/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 18.6%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 99 ---
471-74-9 Sandaracopimaric Acid 99 -
5835-26-7 Isopimaric Acid 99 ---
1945-53-5 Palustric Acid 99 ---
1740-19-8 Dehydroabietic Acid 99 ---
514-10-3 Abietic Acid 99 ---
471-77-2 Neoabietic Acid 99 ---
5829-48-1 9,10-Dichlorostearic Acid 99 ---
112-80-1 Oleic Acid 99 ---
463-40-1 Linolenic Acid 99 ---

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 57.6%

FORM I




ORGANICS ANALYSIS DATA SHEET

Resin Acids by SW8270D GC/MS

Page 1 of 1

Lab Sample ID: OD15T

LIMS ID: 08-33006

ANALYTICAL
RESOURCES

INCORPORATED

Sample ID: PGSS-21A

MATRIX SPIKE DUP

QC Report No: ODl15-Hart Crowser, Inc._
Project: PORT GAMBLE :

Matrix: Sediment 17330-14
Data Release Authorizegﬁ%? Date Sampled: 12/04/08
Reported: 01/07/09 : Date Received: 12/08/08
Date Extracted: 12/18/08 Sample Amount: 25.4 g-dry-wt
Date Analyzed: 01/03/09 15:34 Final Extract Volume: 0.50 mL
Instrument/Analyst: NT6/VTS Dilution Factor: 1.00
GPC Cleanup: No Percent Moisture: 18.6%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid ' 98 ---
471-74-9 Sandaracopimaric Acid 98 ---
5835-26-7 Isopimaric Acid 98 ---
1945-~53-5 Palustric Acid 98 -
1740-19-8 Dehydroabietic Acid 98 ~--
- 514-10-3 Abietic Acid 98 ---
471-77-2 Neoabietic Acid 98 ---
5829-48-1 9,10-Dichlorostearic Acid 28 -—-
112-80-1 Oleic Acid 98 -—-
463-40-1 Linolenic Acid ’ 98 ---

Reported in pug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 59.8%

FORM I




ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 of 1

Sample ID: LCS-121708
LAB CONTROL SAMPLE

ANALYTICAL
RESOURCES

@

INCORPORATED

Lab Sample ID: LCS-121708 QC Report No: ODl1l5-Hart Crowser, Inc.
LIMS ID: 08-33018 Project: PORT GAMBLE
Matrix: Sediment : 17330-14
Data Release Authorized: Date Sampled: NA
Reported: 01/07/09 Date Received: NA
Date Extracted LCS: 12/17/08 Sample Amount LCS: 25.0 mL
LCSD: 25.0 mL

Date Analyzed LCS: 01/03/09 19:06 Final Extract Volume LCS: 0.50 mL

LCSD: 01/03/09 19:21 LCSD: 0.50 mL
Instrument/Analyst LCS: NT6/VTS Dilution Factor LCS: 1.00

LCSD: NT6/VTS : LCSD: 1.00
Spike LCS Spike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Pimaric Acid 483 1000 48.3% 519 1000 51.9% 7.2%
Sandaracopimaric Acid 500 1000 50.0% 528 1000 52.8% 5.4%
Isopimaric Acid 429 1000 42.9% 471 1000 47.1% 9.3%
Palustric Acid 375 1000 37.5% 397 1000 39.7% 5.7%
Dehydroabietic Acid 549 1000 54.9% 579 1000 57.9% 5.3%
Abietic Acid ‘ 457 1000 45.7% 602 1000 60.2% 7.4%
Neoabietic Acid < 100 U 1000 NA 110 1000 11.0% NA
9,10-Dichlorostearic Acid 447 1000 44.7% 481 1000 48.1% 7.3%
Oleic Acid 475 1000 47.5% 492 1000 49.2% 3.5%
Linolenic Acid 432 1000 43.2% 457 1000 45.7% 5.6%

'

Reported in pg/kg (ppb)

NA-No recovery due to high concentration of analyte in original sample,

calculated negative recovery,

or undetected spike.

RPD calculated using sample concentrations per SW846.

TBT Surrogate Recovery

O-Methyl Podocarpic Acid

FORM III

LCS
53.8%

LCSD
55.4%




ORGANICS ANALYSIS DATA SHEET

Resin Acids by SW8270D GC/MS

Page 1l of 1

Sample ID: LCS-121808
LAB CONTROL SAMPLE

ANALYTICAL
RESOURCES

@

INCORPORATED

Lab Sample ID: LCS-121808 QC Report No: OD15-Hart Crowser, Inc.
LIMS ID: 08-33006 Project: PORT GAMBLE
Matrix: Sediment 17330-14
Data Release Authorized: Date Sampled: NA
Reported: 01/07/09 Date Received: NA
Date Extracted LCS: 12/18/08 Sample Amount LCS: 25.0 mL
LCSD: 25.0 mL

Date Analyzed LCS: 01/03/09 12:21 Final Extract Volume LCS: 0.50 mL

L.CSD: 01/03/09 12:36 LCSD: 0.50 mL
Instrument/Analyst LCS: NT6/VTS Dilution Factor LCS: 1.00

LCSD: NT6/VTS LCSD: 1.00
Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Pimaric Acid 661 1000 66.1% 694 1000 69.4% 4.9%
Sandaracopimaric Acid 658 1000 65.8% 684 1000 68.4% 3.9%
Isopimaric Acid 616 1000 61.6% 634 1000 63.4% 2.9%
Palustric Acid 587 1000 58.7% 590 1000 59.0% 0.5%
Dehydroabietic Acid 662 1000 66.2% 724 1000 72.4% 8.9%
Abietic Acid 598 1000 59.8% 603 1000 60.3% 0.8%
Neoabietic Acid 152 1000 15.2% 99.2 1000 9.9% 42.0%
9,10-Dichlorostearic Acid 657 1000 65.7% 681 1000 68.1% 3.6%
Oleic Acid 649 1000 64.9% 727 1000 72.7% 11.3%
Linolenic Acid 643 1000 64.3% 664 1000 66.4% 3.2%
Reported in ug/kg (ppb)
RPD calculated using sample concentrations per SW846.
TBT Surrogate Recovery
LCS LCSD
O-Methyl Podocarpic Acid 69.8% 71.8%

FORM IIX




Lab Name:

ANATLYTICAL RESOURCES,

4B

SEMIVOLATILE METHOD BLANK SUMMARY

ARI Job No: OD15

Lab File ID: OD15MB

Instrument ID: NT6

Matrix: SOLID

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD:

COMMENTS :

INC

Client:

BLANK NO.

OD15MBS1

HART CROWSER,

INC.

Project:

Date Extracted:
Date Analyzed:

Time Analyzed:

PORT GAMBLE

12/18/08
01/03/09
1206

CLIENT LAB LAB DATE

SAMPLE NO. SAMPLE ID FILE ID ANALYZED
OD15LCSS1 OD15LCSS1 OD15SB 01/03/09
OD15LCSDS1 OD15LCSDS1 OD15SBD 01/03/09
PGSS-8 OD15A OD15A 01/03/09
PGSS-14A OD15B OD15B 01/03/09
PGSS-15 oD1scC OoD15C 01/03/09
PGSS-16 OD15D OD15D 01/03/09
PGSS-18 OD15E OD15E 01/03/09
PGSS-20 OD15F OD15F 01/03/09
PGSS-22 OD15G OD15G 01/03/09
PGSS~21B OD15H OD15H 01/03/09
PGSS-21A OD15T OD151 01/03/09
PGSS-21A MS OD151IMS OD15IMS 01/03/09
PGSS-21A MSD OD15IMSD OD15IMSD 01/03/09
PGSS-29 OD15J OD15J 01/03/09
PGSS-29A OD15K OD15K 01/03/09
PGSS~30 OD15L OD15L 01/03/09
PGSS5-31 OD15M OD15M 01/03/09
PGSS-33 OD15N OD15N 01/03/09
PGSS~-35 OD150 OD150 01/03/09
PGSS-38 OD15P OD15P 01/03/09
PGSS-38A OD150Q OD15Q 01/03/09
PGSS-39 OD15R OD15R 01/03/09
PGSS-40 OD15S OD15S 01/03/09
PGSS-42 OD15T OD15T 01/03/09

page 1 of 1

FORM IV SV




ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Resin Acids by SW8270D GC/MS Sample ID: MB-121808
Page 1 of 1 METHOD BLANK
Lab Sample ID: MB-121808 QC Report No: OD1l5-Hart Crowser, Inc.
LIMS ID: 08-33006 Project: PORT GAMBLE
Matrix: Sediment - 17330-14
Data Release Authorized:é;ﬁ? Date Sampled: NA
Reported: 01/07/09 Date Received: NA
Date Extracted: 12/18/08 Sample Amount: 25.0 g-dry-wt
Date Analyzed: 01/03/09 12:06 Final Extract Volume: 0.50 mL
Instrument/Analyst: NT6/VTS Dilution Factor: 1.00
GPC Cleanup: No
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 100 < 100 U
471-74-9 Sandaracopimaric Acid 100 < 100 U
5835-26-7 Isopimaric Acid 100 < 100 U
1545-53-5 Palustric Acid 100 < 100 U
1740-19-8 Dehydroabietic Acid 100 < 100 U i
514-10-3 Abietic Acid 100 < 100 U :
471-77-2 Neoabietic Acid 100 < 100 U
5829-48-1 9,10-Dichlorostearic Acid 100 < 100 U
112-80-1 Oleic Acid 100 < 100 U
463-40-1 Linolenic Acid 100 < 100 U

Reported in pg/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 70.4%

FORM I



4B BLANK NO.
SEMIVOLATILE METHOD BLANK SUMMARY

OD15MBS2
Lab Name: ANALYTICAL RESOURCES, INC Client: HART CROWSER, INC.
ARI Job No: 0OD15 Project: PORT GAMBLE
Lab File ID: OD15MB2 Date Extracted: 12/17/08
Instrument ID: NT6 Date Analyzed: 01/03/09
Matrix: SOLID Time Analyzed: 1850

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD:

CLIENT LAB LAB DATE
SAMPLE NO. SAMPLE ID FILE ID ANALYZED

01 |OD151.CSS2 OD15LCSS2 OD15SB2 01/03/09
02| OD15LCSDS2 OD15LCSDS2 OD15SBD2 01/03/09
03| PGSS-44 OD15U0 OD15U 01/03/09

COMMENTS :

‘page 1 of 1
FORM IV SV



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Resin Acids by SW8270D GC/MS Sample ID: MB-121708
Page 1 0f 1 METHOD BLANK
Lab Sample ID: MB-121708 QC Report No: ODl5-Hart Crowser, Inc.
LIMS ID: 08-33018 Project: PORT GAMBLE
Matrix: Sediment ; 17330-14
Data Release Authorized: Date Sampled: NA
Reported: 01/07/09 : Date Received: NA
Date Extracted: 12/17/08 Sample Amount: 25.0 g-dry-wt
Date Analyzed: 01/03/09 18:50 Final Extract Volume: 0.50 mL
Instrument/Analyst: NT6/VTS ‘ Dilution Factor: 1.00
GPC Cleanup: No
CAS Number Analyte : RL Result
- 127-27-5 Pimaric Acid 100 < 100 U
471-74-9 Sandaracopimaric Acid 100 < 100 U
5835-26-7 Isopimaric Acid 100 < 100 U
1945-53-5 Palustric Acid 100 < 100 U
1740-19-8 Dehydroabietic Acid ' 100 < 100 U
514-10-3 Abietic Acid 100 < 100 U
471-77-2 Neoabietic Acid 100 < 100 U
5829-48~1 9,10-Dichlorostearic Acid 100 < 100 U
112-80-1 Oleic Acid 100 < 100 U
463-40-1 Linolenic Acid 100 < 100 U

Reported in pg/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 51.4%

FORM I



GENERAL CHEMISTRY



SAMPLE RESULTS-CONVENTIONALS ANALYTKLML(::>

OD15-Hart Crowser, Inc. RESOURCES
INCORPORATED
Matrix: Sediment Project: PORT GAMBLE
Data Release Authorized; 3 Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/04/08
: Date Received: 12/08/08
Client ID: PGSS-8
ART ID: 08-32998 OD15A
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 33.90
1210084#1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 31.90
120908#1
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 10.43
121008#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.29 24.3
121008#2
Sulfide 12/11/08 EPA 376.2 mg/kg 62.2 485
121108#1
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 3.93
121108#1
/L Analytical reporting limit
] Undetected at reported detection limit

\mmonia determined on 2N KCl extracts.

Soil Sample Report-0D15



SAMPLE RESULTS-CONVENTIONALS
ODl15-Hart Crowser, Inc.

ANADTﬂCAL<::>
RESOURCES

INCORPORATED

Matrix: Sediment . Project: PORT GAMBLE

Data Release Authorized : Event: 17330-14

Reported: 12/16/08 Date Sampled: 12/04/08

. Date Received: 12/08/08
Client ID: PGSS-14A
ARI ID: 08-32999 OD15B

Analyte Date Method Units RL Sample

Total Solids 12/10/08 EPA 160.3 Percent 0.01 72.70
121008#1

Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 73.10
120908#1

Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 2.00
12100841

N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.14 3.52
12100842 )

Sulfide 12/11/08 EPA 376.2 mg/kg 13.6 125
121108#%#1

Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 1.46
1211084#1

RL Analytical reporting limit

U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0D15

EP



SAMPLE RESULTS-CONVENTIONALS

ANADTHCAL(::)
RESOURCES

OD15-Hart Crowser, Inc.
INCORPORATED
Matrix: Sediment C Project: PORT GAMBLE
Data Release Authorizedf¥y ' Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/04/08
Date Received: 12/08/08
Client ID: PGSS-15
ARI ID: 08-33000 OD15C
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 32.20
121008#1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 78.20
120908#1
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 10.24
121008#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.30 22.5
121008#2
Sulfide 12/11/08 EPA 376.2 mg/kg 12.9 243
121108#1
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 3.46
121108#1 ‘
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0D15




SAMPLE RESULTS-CONVENTIONALS

ANAUTNCAL<::)
RESOURCES

OD15-Hart Crowser, Inc.
INCORPORATED
Matrix: Sediment Project: PORT GAMBLE
Data Release Authorized: Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/04/08
Date Received: 12/08/08
Client ID: PGSS-16
ARI ID: 08-33001 OD15D
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 27.20
12100841
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 27.40
120908#%#1
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 9.19
121008#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.70 53.6
121008#2
Sulfide 12/11/08 EPA 376.2 mg/kg 73.4 1,060
1211084%#1
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 2.60
121108#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KC1l extracts.

Soil Sample Report-0D15




SAMPLE RESULTS-CONVENTIONALS
OD15-Hart Crowser, Inc.

ANALYTICAL @
RESOURCES

INCORPORATED
Matrix: Sediment 4 Project: PORT GAMBLE
Data Release Authorized: Event: 17330-14
Reported: Date Sampled: 12/04/08
Date Received: 12/08/08
Client ID: PGSS-18
ARI ID: 08-33002 OD15E
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 35.80
121008#1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 34.10
120908#1
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 8.78
121008#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.26 3.05
121008#2
Sulfide 12/11/08 EPA 376.2 mg/kg 14.4 113
121108#%1
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 2.49
1211084#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0D15



SAMPLE RESULTS-CONVENTIONALS
ODl1l5-Hart Crowser, Inc.

ANALYTICAL @
RESOURCES

INCORPORATED
Matrix: Sediment . Project: PORT GAMRLE
Data Release Authorized Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/04/08
Date Received: 12/08/08
Client ID: PGSS-20
ARI ID: 08-33003 OD1SF
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 43.10
121008#1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 40.70
120908#1
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 6.67
12100841
N-Ammonia 12/10/08 EPA 350.1M mng-N/kg 0.22 7.66
121008#2
Sulfide 12/11/08 EPA 376.2 mg/kg 12.3 158
121108#1
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 3.65
1211084#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KC1l extracts.

Soil Sample Report-0D15




SAMPLE RESULTS-CONVENTIONALS

ANALYTICAL @
RESOURCES

OD15-Hart Crowser, Inc.
INCORPORATED
Matrix: Sediment P Project: PORT GAMBLE
Data Release Authorized, W Event: 17330-14
Reported: 12/16/08 o Date Sampled: 12/04/08
Date Received: 12/08/08
Client ID: PGSS-22
ARI ID: 08-33004 OD15G
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 31.50
121008#1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 30.70
120908#1
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 9.29
121008#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.62 34.9
121008#%2
Sulfide 12/11/08 EPA 376.2 mg/kg 32.0 640
121108#1
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 3.21
121108#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0D15




SAMPLE RESULTS-CONVENTIONATLS
OD15~Hart Crowser, Inc.

ANALYTICAL @
RESOURCES

INCORPORATED
Matrix: Sediment Project: PORT GAMBLE
Data Release Authorize - Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/04/08
Date Received: 12/08/08
Client ID: PGSS-21B
ARI ID: 08-33005 OD15H
Analyte Date Method Units RL, Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 45.40
121008#1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 37.50
12090841
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 11.22
12100841
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.20 7.75
12100842
Sulfide 12/11/08 EPA 376.2 mg/kg 26.3 468
12110841
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 3.02
121108#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0D15




SAMPLE RESULTS-CONVENTIONALS
OD1l5-Hart Crowser, Inc.

ANALYTICAL @
RESOURCES

INCORPORATED
Matrix: Sediment - Project: PORT GAMBLE
Data Release Authorized Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/04/08
. Date Received: 12/08/08
Client ID: PGSS-21A
ARI ID: 08-33006 OD15I
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 81.80
121008#1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 77.70
120908#1
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 2.36
121008#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.11 3.26
- 121008#2
Sulfide 12/11/08 EPA 376.2 mg/kg 6.44 71.6
121108#1
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 1.33
' 121108#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KC1 extracts.

Soil Sample Report-0D15




SAMPLE RESULTS-CONVENTIONAILS

ANALYTICAL @
RESOURCES

ODl5-Hart Crowser, Inc.
INCORPORATED
Matrix: Sediment Project: PORT GAMBLE
Data Release Authorized: Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/04/08
Date Received: 12/08/08
Client ID: PGSS-29
ARI ID: 08-33007 OD1l5J
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 70.60
121008#1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 70.20
120908#1
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 3.11
121008#1
N~Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.13 2.75
121008#2
Sulfide 12/11/08 EPA 376.2 mg/ kg 14.0 167
121108#1
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 1.83
121108#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0D15




SAMPLE RESULTS-CONVENTIONALS ANAUTHCAL<::>

OD15-Hart Crowser, Inc. RESOURCES
INCORPORATED
Matrix: Sediment i Project: PORT GAMBLE
Data Release Authorized!: / Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/04/08
Date Received: 12/08/08

Client ID: PGSS-29A

ARI ID: 08-33008 OD15K
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 37.90

121008#1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 36.40

120908#1
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 12.68

121008#1 ;
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.24 16.3

121008#2
Sulfide 12/11/08 EPA 376.2 mg/kg 27.5 419

121108#1
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 4.73 f

121108#1 ‘
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0D15



SAMPLE RESULTS-CONVENTIONALS AANALYHCU“_(::>

OD15-Hart Crowser, Inc. RESOURCES
INCORPORATED
Matrix: Sediment i ’ Project: PORT GAMBLE
Data Release Authorized \ Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/05/08
Date Received: 12/08/08
Client ID: PGSS-30
ARI ID: 08-33009 OD15L
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 35.40
121008#1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 32.60
120908#1
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 8.89
121008#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.27 12.3
121008#2
Sulfide 12/11/08 EPA 376.2 mg/kg 61.2 697
121108%#1
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 3.65
121108%1
RL . Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0D15




SAMPLE RESULTS-CONVENTIONATLS ANALYTICAL @

OD15-Hart Crowser, Inc. RESOURCES
INCORPORATED
Matrix: Sediment ay ‘Project: PORT GAMBLE
Data Release Authorized: d Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/05/08
Date Received: 12/08/08
Client ID: PGSS-31
ARI ID: 08-33010 OD15M
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 38.80
121008#%1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 36.80
12090841
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 8.96
121008#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.25 5.37
12100842
Sulfide 12/11/08 EPA 376.2 mg/ kg 53.6 608
12110841
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 2.23
121108%#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0D15




SAMPLE RESULTS-CONVENTIONALS
OD15-Hart Crowser, Inc.

ANALYTICAL
RESOURCES

INCORPORATED
Matrix: Sediment Project: PORT GAMBLE
Data Release Authorized: Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/05/08
Date Received: 12/08/08
Client ID: PGSS-33
ARI ID: 08-33011 OD15N
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 39.90
’ 12100841
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 38.70
120908#1
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 8.41
121008#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.25 12.1
121008#2
Sulfide 12/11/08 EPA 376.2 mg/kg 25.4 372
12110841
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 2.41
121108#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Scil Sample Report-0D15




SAMPLE RESULTS-CONVENTIONALS
ODl15-Hart Crowser, Inc.

ANALYTKH“.(::)
RESOURCES

INCORPORATED
Matrix: Sediment . Project: PORT GAMBLE
Data Release Authorized Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/05/08
Date Received: 12/08/08
Client ID: PGSS-35
ARI ID: 08-33012 OD150
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 34.20
121008#1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 31.50
12090841
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 8.62
121008#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.27 26.4
121008#2
Sulfide 12/11/08 EPA 376.2 mg/kg 31.4 459
121108#1
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 2.52
121108%#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0D15




SAMPLE RESULTS-CONVENTIONALS

ANALYTICAL @
RESOURCES

OD15-Hart Crowser, Inc.
INCORPORATED
Matrix: Sediment Project: PORT GAMBLE
Data Release Authorize Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/05/08
Date Received: 12/08/08
Client ID: PGSS-38
ARI ID: 08-33013 OD1S5P
Analyte Date Method Units R Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 59.60
1210084#1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 71.20
120908#1
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 2.38
12100841
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.15 3.85
121008#2
Sulfide 12/11/08 EPA 376.2 mg/kg 14.2 142
121108#1
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 2.00
121108#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0OD15




SAMPLE RESULTS-CONVENTIONAILS

ANALYTICAL @
RESOURCES

OD15~Hart Crowser, Inc.
INCORPORATED
Matrix: Sediment Project: PORT GAMBLE
Data Release Authorized Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/05/08
Date Received: 12/08/08

Client ID: PGSS-38A

ARI ID: 08-33014 OD15Q
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 42.70

121008#1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 52.00

120908#1
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 5.70

121008#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.22 4.11

121008#%2
Sulfide 12/11/08 EPA 376.2 ng/ kg 19.2 382 ?

121108#1 §
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 3.40 §

121108#1 E
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Soil Sample Report-0D15




SAMPLE RESULTS—-CONVENTIONALS

ANAEYNCAL(::)
RESOURCES

ODl15-Hart Crowser, Inc.
INCORPORATED
Matrix: Sediment s Project: PORT GAMBLE
Data Release Authorized Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/05/08
Date Received: 12/08/08
Client ID: PGSS-39
ARI ID: 08-33015 OD15R
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 35.60
12100841
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 33.30
12090841
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 8.81
121008#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.26 14.6
121008#2
Sulfide 12/11/08 EPA 376.2 mg/ kg 59.0 693
121108#1
Total Organic Carbon 12/11/08 Plumb, 1981 Percent 0.020 2.98
12110841
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl1 extracts.

Soil Sample Report-0D1l5




SAMPLE RESULTS-CONVENTIONALS

ANALYTICAL @
RESOURCES

ODl15-Hart Crowser, Inc.
INCORPORATED
Matrix: Sediment Project: PORT GAMBLE
Data Release Authorized! : Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/05/08
Date Received: 12/08/08
Client ID: PGSS-40
ARI ID: 08-33016 OD15S
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 39.20
121008#1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 36.00
120908#1
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 9.09
121008#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.25 6.81
121008#2
Sulfide 12/11/08 EPA 376.2 mg/kg 55.7 1,120
121108#1
Total Organic Carbon 12/12/08 Plumb,1981 Percent 0.020 2.99
121208#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KC1l extracts.

Soil Sample Report-0Dl5




SAMPLE RESULTS—CONVENTIONALS
OD15-Hart Crowser, Inc.

ANALYTICAL @
RESOURCES

INCORPORATED
Matrix: Sediment ) Project: PORT GAMBLE
Data Release Authorizedfly/ ~ Event: 17330-14
Reported: 12/16/08 g> Date Sampled: 12/05/08
Date Received: 12/08/08
Client ID: PGSS-42
ARI ID: 08-33017 OD15T
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 40.50
121008#1
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 37.60
120908#1
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 8.12
1210084#1
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.24 5.70
121008#2
Sulfide 12/11/08 EPA 376.2 mg/kg 131 1,060
121108#%1
Total Organic Carbon 12/12/08 Plumb, 1981 Percent 0.020 2.11
121208#1
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KCl extracts.

Scoil Sample Report-0D15




SAMPLE RESULTS-CONVENTIONALS
OD15-Hart Crowser, Inc.

ANAUVNCAL(::>
RESOURCES

INCORPORATED
Matrix: Sediment 4 ‘ Project: PORT GAMBLE
Data Release Authorized Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/05/08
Date Received: 12/08/08
Client ID: PGSS-44
ARI ID: 08-33018 OD15U
Analyte Date Method Units RL Sample
Total Solids 12/10/08 EPA 160.3 Percent 0.01 36.40
121008#4
Preserved Total Solids 12/09/08 EPA 160.3 Percent 0.01 32.30
12090842
Total Volatile Solids 12/10/08 EPA 160.4 Percent 0.01 8.14
12100842
N-Ammonia 12/10/08 EPA 350.1M mg-N/kg 0.26 9.37
12100842
Sulfide 12/11/08 EPA 376.2 mg/kg 61.8 691
12110841
Total Organic Carbon 12/12/08 Plumb, 1981 Percent 0.020 2.67
12120841
RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KC1 extracts.

Soil Sample Report-0OD15




MS/MSD RESULTS-CONVENTIONALS ANALYTICAL
ODl5-Hart Crowser, Inc. RESOURCES
INCORPORATED
Matrix: Sediment Project: PORT GAMBLE
Data Release Authorized Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/04/08
Date Received: 12/08/08
Spike
Analyte Date Units Sample Spike Added Recovery
ARI ID: OD15A Client ID: PGSS-8
N-Ammonia 12/10/08 mg-N/kg 24.3 260 276 85.5%
Sulfide 12/11/08 mg/ kg 485 977 417 118.0%
Total Organic Carbon 12/11/08 Percent 3.93 7.22 4.33 75.9%
ARI ID: OD15U Client ID: PGSS-44
N-Ammonia 12/10/08 mg-N/kg 9.37 260 267 93.7%
Sulfide 12/11/08 mg/kg 691 1,070 413 91.8%
12/12/08 Percent 2.67 5.21 2.70 94.0%

Total Organic Carbon

Scil MS/MSD Report-~OD15




REPLICATE RESULTS-CONVENTIONALS

ODl5-Hart Crowser,

Inc.

ANALYTICAL @
RESOURCES

INCORPORATED

Matrix: Sediment Project: PORT GAMBLE
Data Release Authorize Event: 17330-14
Reported: 12/16/08 Date Sampled: 12/04/08
Date Received: 12/08/08
Analyte Date Units Sample Replicate (s) RPD/RSD
ARI ID: OD15A Client ID: PGSS-8
Total Solids 12/10/08 Percent 33.90 34.20 0.4%
34.00
Preserved Total Solids 12/09/08 Percent 31.90 31.90 0.2%
31.80
Total Volatile Solids 12/10/08 Percent 10.43 10.37 1.2%
10.62
N-Ammonia 12/10/08 mg-N/kg 24.3 23.8 1.0%
24.1
Sulfide 12/11/08 mg/kg 485 612 23.2%
Total Organic Carbon 12/11/08 Percent 3.93 3.91 13.7%
4.93
ARI ID: OD15U Client ID: PGSS-44
Total Solids 12/10/08 Percent 36.40 36.30 0.3%
36.50
Preserved Total Solids 12/09/08 Percent 32.30 32.40 0.2%
32.40
Total Volatile Solids 12/10/08 Percent 8.14 8.46 4.5%
8.91
N-Ammonia 12/10/08 mng-N/kg 9.37 10.3 8.4%
8.71
Sulfide 12/11/08 mg/kg 691 729 5.4%
Total Organic Carbon 12/12/08 Percent 2.67 2.84 6.6%
2.49

Soil Replicate Report-0D15




LAB CONTROL RESULTS-CONVENTIONALS

OD15-Hart Crowser,

Inc.

Matrix: Sediment Project: PORT GAMBLE
Data Release Authorized g Event: 17330-14
Reported: 12/16/08 Date Sampled: NA
Date Received: NA
Spike

Analyte Date Units LCs Added Recovery
Sulfide 12/11/08 mg/ kg 128 134 95.5%
Total Organic Carbon 12/11/08 Percent 0.489 0.500 97.8%

12/12/08 0.505 0.500 101.0%

Seoil Lab Control Report-OD15

ANALYTKH“.(::)
RESOURCES

INCORPORATED




METHOD BLANK RESULTS-CONVENTIONALS
OD15~-Hart Crowser, Inc.

ANALYTICAL @
RESOURCES

INCORPORATED

PORT GAMBLE

Matrix: Sediment ' Project:
Data Release Authorized ’ Event: 17330-14
Reported: 12/16/08 Date Sampled: NA
Date Received: NA
Analyte Date Units Blank
Total Solids 12/10/08 Percent 0.01 U
12/10/08 0.01 U
Preserved Total Solids 12/09/08 Percent 0.01 U
12/09/08 0.01 U
Total Volatile Solids 12/10/08 Percent 0.01 U
12/10/08 0.01 U
N-Ammonia 12/10/08 mg-N/kg 0.10 U
12/10/08 0.10 U
Sulfide 12/11/08 mg/ kg 1.00 U
Total Organic Carbon 12/11/08 Percent < 0.020 U
12/12/08 < 0.020 U

Soil Method Blank Report-0D15




OD15-Hart Crowser, Inc.

STANDARD REFERENCE RESULTS-CONVENTIONALS

ANALYTICAL @
RESOURCES

INCORPORATED

Matrix: Sediment ) Project: PORT GAMBLE
Data Release Authorized i Event: 17330-14
Reported: 12/16/08 Date Sampled: NA

Date Received: NA

True

Analyte/SRM ID Date Units SRM Value Recovery
N-Ammonia 12/10/08 mg-N/kg 98.6 100. 98.6%
SPEX 28-24AS 12/10/08 102 100 102.0%
Total Organic Carbon 12/11/08 Percent 3.04 3.35 90.7%
NIST #8704 12/12/08 3.18 3.35 94.9%

Soil Standard Reference Report-0D15



TOTAL SOLIDS



Extractions Total Solids-extts ' Worklist: 9824
Data By: Tae K. You Analyst: RVR
Created: 12/ 9/08 Comments :

ARI ID Tare Wt  Wet Wt Dry Wt
CLIENT ID (g) {g9) (9) % Solids pH

1. OD15A 1.18 11.21 4.39 32.0 NR
08-32998
PGSS-8

2. OD15B 1.17 12.34 8.75 67.9 NR
08-32999
PGSS-14A

3. 0Ob1sC 1.18 11.28 4.15 29.4 NR
08-33000
PGSS-15

4. OD15D 1.16 11.98 4.09 27.1 NR
08-33001
PGSS-16

5. OD15E 1.16 11.57 4.73 34.3 NR :
08-33002 . i
PGSS-18 ‘ ;

6. OD15F 1.17 12.71 6.07 42.5 NR
08-33003 ‘
PGSS-20

7. OD15G 1.18 11.71 4.39 30.5 NR
08-33004
PGSS5-22

8. OD15H 1.17 11.19 5.60 44 .2 NR
08-33005
PGSS-21B

9. OD15T 1.17 11.57 9.64 81.4 NR
08-33006
PGSS-21A

10. OD15J 1.18 11.25 8.10 68.7 NR
08-33007
PGSS-29

11. OD15K 1.16 . 12.50 5.24 36.0 NR L
08-33008 Z
PGSS-29A

12. OD15L 1.16 11.59 4.51 32.1 NR
08-33009
PGSS-30

13. OD15M 1.17 11.18 4.82 36.5 NR
08-33010 ’
PGSS-31

14. OD15N 1.16 11.54 5.25 39.4 NR
08-33011
PGSS-33

15. OD150 1.18 11.60 4.37 30.6 NR

08-33012
PGSS-35

Worklist ID: 9824 Page: 1



Extractions Total Solids-extts

Data By: Tae K. You

Worklist:

Analyst: RVR

Created: 12/ 9/08 Comments:

ART ID Tare Wt Wet Wt Dry Wt
CLIENT ID (g} {(g9) (9) % Solids pH

16. OD15P 1.16 12.35 9.00 70.1 NR
08-33013
PGSS-38

17. OD15Q 1.16 11.96 6.41 48.6 NR
08-33014
PGSS-38A

18. OD15R 1.16 11.33 4.51 32.9 NR
08-33015
PGSS-39

19. OD15S 1.18 11.71 5.06 36.8 NR
08-33016
PGSS-40

20. OD15T 1.18 11.41 5.07 38.0 NR
08-33017
PGSS-~-42

21. OD15U 1.17 11.47 4.73 34.6 NR
08-33018
PGSS~44

Worklist ID: 9824 Page: 2




0 Analytical Resources, Incorporated
Analytical Chemists and Consultants
January 9, 2009

Mr. Roger McGinnis

Hart Crowser, Inc.

1700 Westlake Avenue North Suite 200
Seattle, WA 98109-3056

RE: Project: Port Gamble, 17330-14
ARI Job No.: OD92 & OD93

Dear Mr. McGinnis:

* Please find enclosed the original Chain-of-Custody (COC) records, sample receipt documentation,
~ and the final data package for the samples from the project referenced above. .

The samples were analyzed for resin acids and various conventional parameters, as requested.
Sample receipt and details of these analyses are discussed in the Case Narrative.

An electronic copy of this data package and the supporting data will remain on file with ARL If
you have any questions or require additional information, please contact me at your convenience.
?TIC

RES@(%CES INC.
Kelly Bottem

Client Services Manager
206-695-6211
kellyb@arilabs.com -
www.arilabs.com.

Respectfilly,

" Enclosures
cc: files OD92, OD93

- KB/co

4611 South 134th Place, Suite 100 * Tukwila WA 98168 * 206-695-6200 * 206-695-6201 fax



Chain of Custody
Documentation

prepared
for

HART CROWSER, INC.

Project: Port Gamble, 17330-14

ARI JOB NO: OD92 & OD93

prepared
by

Analytical Resources, Inc.
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- Analytical Resources, Incorporated | C o 0' er Receipt Form

Analyttcal Chemists and Consultants

_ARI Client:- de/f‘& OVW ‘ -Project Narmie: _
COCNo: __.___ Delivered by: - Hrﬁ/v\p‘( ,

- Assigned ARI Job No: Obq @ Tracking No:

' P'.tetiminary: Examiination Phase: |
e Were. lntact pmperly sugned and dated custody seals atfached to the outside of to cooler? YES " o
" Were custody papers included with the cooler? .......... e eteniamtaiiaieeemer o niennans Yaenanes : NO

‘Were custody papers properly filled out (ink, signed, etc) ...... e iehrneaeeen e nn e manE s eeees NO
Record coofer temperature (recommended 2.0-6.0 °C for chemlstqoo@ "’.A 0 } Z \ 20 e La . Z-°C |2() ,'I.Z,

','CoolerAccepted by . Y L ', _ Date Z)]\)C()f - Time: (228

Complete custody forms and attach all sh:ppmg documents

. Log-In Phase:
. Was'a température blank included in the €00ler? _............. ..... oot oo
Whatkir;}d'of.gackihg. material was used? - ...... -
. ‘Was. éuf?(’:i'eﬁt’icé‘ USEd (if APPrOPIIAE)? - ..o e e,
.Were all bottles sealed in individual plastic bBag@s? ... ... i feeeareaen
Did alt bottle arrive in good condition (unbroken)’7 emcaemmeen fseeeieeessemerouezeeiaatenesncaeennenees S
Were all bottle labels complete and legible? ... — .
-Did all bettle labels and tags agree with custody papers? et eneaeame e eaa e ean ’ NO.
Were all bottles-used correct for the requested analyses? ....... S S - NO .
‘Do any of the analyses (bottles) require preservation?: (attach preservatlon checklist) ....... YES: @ .
Were all VOC vials ffee of air bubbles? ....................... cecireresereierneenien (C NAY YES  NO
' :Was suﬁ" ctent amount of sample sent in.each bottle’? eemeeeeeean YES) - NO»-

SamplesLoggede R m : .. _ Bate’ ¥4 112{428 Time: ﬂ 1

** Notify Project Manager of dlscrepanaes or concerns **

[ "Explain.discrepancies or negative responses:

‘By: ‘ © Date:

0016F" . : ' * Cooler Receipt Form ‘ Revision 008 -
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- Analytical Resourees, Incorporated

* ARI Client: h&xi‘% (/YBJX{/

COCNo: ____
- Assigned AR} J‘Qb-.N:o:

" Analytical Chemists and Consultants

- Cooler Receipt Form

-Project Namie:

Delivered by:

Tracking No:

‘ Prehmmary Exammatlon Phase:
YES

:

0016F"

o *.Were mtaeL properly s:gned and dated custody seals- atfached to the outsnde of to cooler?
. Were custody papers included with the cooler? .._................ U . NO
‘Were custody papers.properly filled out (ink, signed, etc ) i emma it e manm e s tme e e et aenas 5. NO -
Record coofer temperature (recommended 2.0-6.0 °C for chemtstqoog 12. Q. ‘Z} .2 0 Y \ylz-c 12 -0 .z
 CoolerAccepted by: _ =i _pate: V2N IS Time: (225
o ' ‘Complete custody forms and attach all shlppmg documents ' 4
Log-In Phase:
- Was'a temperature blank included in the CO0Ier? ...+ ... ..\ oo YES NO
Wha_t_kiﬂdof‘.géeking material was used? ‘ ........... ‘ ‘
. Was. SUfFCiedt‘iéé used (if appropriate)? .........._.... e e e e YES NO
Were all bottles sealed in individual plastic bags? ..ot YES NO
-Did alt botﬂe arrive in good condition (unbroken)? ._............ e nme e N YES NO
Were all bettle labels complete andlegible? ... ... ... ... YES NO -
--Did all battle labels and tags agree with custody papers? S SR YES NO. '
Were all bottles used correct for the requested analyse_s? S S emanienmmmem et em e e YES NO
“Do any of the analyses (bottles) require presewaﬁon?'(attéch preservation checklist) ....... YES . NO. _
Were all VOC v:ats free of airbubbles? ._._.._...._............ NA  YES HNO -
‘Was: suﬁ' ctent amount of sample sent in.each botﬂe’? fere ettt iniae e e mmaeemaaamanan eeeaaans S YES - NO-
SampiesLogged by - A Bate‘ . Time:
. C -' ** Notify Project Manager of dlscrepanctes or concems
. Explam diseriégéncies or negative respenses:
By: Date:
Cooler Receipt Form Revision 008 -



Case Narrative
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HART CROWSER, INC.

Project: Port Gamble, 17330-14

ARI JOB NO: 0OD92 & OD93
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by

Analytical Resources, Inc.



ANALYTICAL

RESOURCES @
INCORPORATED

Case Narrative

Hart Crowser

Port Gamble, 17330-14

ARI Job: OD92 & OD93

January 9, 2009

Sample Receipt

Analytical Resources Inc. (ARI) accepted thirty-one sediment samples in good condition on
December 11, 2008 under the ARI job numbers OD92 and OD93. The cooler temperatures
measured by IR thermometer following ARI SOP ranged between -2.0 and 2.0°C and the samples
were well iced. Please note that several sample containers were archived up receipt as requested on
the COC. All samples were frozen to protect holding times. For further detail regarding sample
receipt, please refer to the Cooer Receipt Form.

Resin Acids by by Method 8270D:

The samples were extracted and analyzed within the method recommended holding times.

Initial calibration(s): All compounds of interest were within method acceptance criteria.
Continuing calibration(s): Are in control.

Samples: There were no anomalies associated with these samples.

Surrogates: Are in control.

LCS/LCSD(s): The LCS and LCSD percent recoveries of Neoabietic Acid fell outside the
advisory control limits for both LCS-122008 and L.CS-121708. All samples were undetected for
this compound. No further corrective action is required for these outliers as the control limits are
advisory.

Method Blank: The method blanks were free of contamination.

MS/MSD(s): Several matrix spike and matrix spike duplicate percent recoveries fell outside the

advisory contro] limits for samples PGSS-70 and PGSS80. No further corrective action is required
for these outliers as the control limits are advisory.

Conventional Parameters:

All samples were prepared and analyzed on within the method recommended holding times for
frozen samples.

Initial calibration(s): All analytes were within method acceptance criteria.
Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Method Blank(s): The method blanks are free of contamination.

Case Narrative OD92 & OD93
Port Gamble, 17330-14 1of2



ANALYTICAL

RESOURCES @
INCORPORATED

Case Narrative

Hart Crowser

Port Gamble, 17330-14

ARI Job: OD92 & OD93

January 9, 2009

LCS(s): All LCS percent recoveries were within control limits.
SRM(s): All SRM percent recoveries were within control limits.

Replicate(s): The replicate RPD for sulfide was outside the control limit for sample PGSS-71. All
other quality control parameters were met for sulfide for this sample.

MS(s): The matrix spike percent recovery of sulfide fell outside the control limits low for sample
PGSS-45 due to matrix interference. All other quality control parameters were met for sulfide for
this sample.

Case Narrative OD92 & OD93
Port Gamble, 17330-14 20f2




Data Reporting Qualifiers
Effective 12/28/04

Inorganic Data

U

*

NA

Indicates that the target analyte was not detected at the reported concentration
Duplicate RPD is not within established control limits

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control fimnits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

Analyte concentration is <5 times the Reporting Limit and the replicate control fimit
defaults to +1 RL instead of the normal 20% RPD

Organic Data

U -

x

NR

NS

. The spiked eompound was not detected due to sample extract dilution -

Indicates that the target analyte was not detected at the reported concentration
Flagged value is not within established control limits

Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5% of the regulatory limit or 5% of the analyte :

concentration in the sample.

Estimated conce_ntrétion when the value is less than ARI's established reporting. i
limits ' ‘ : - :

TR

¥

fpe e
L

Spiked compound recovery is not reported due to chromatographic interference

Estimated concentration calculated for an analyte response above the valid
instrument - calibration fange. A dilution 'is required to obtain an accurate
quantification of the analyte. o

Indicates an analyte response that 'has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain. valid quantification of the :

analyte

The flagged analyte was not analyzed for

The flagged analyte was not spiked into the sample



M2

Estimated value for an analyte detected and confirmed by an analyst but with low
Spectral match parameters. This flag is used only for GC-MS analyses

The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern most
closely matches that of the sample. The reported value is an estimate_

The analysis indicates the presence of an analyte for which there is presumptive

- evidence to make a “tentative identification”

limit is raised due to chromatographic interference. The Y flag is equivalent to the
U flag with a raised reporting limit.

The analyte was detected on both chromatographic columns but the quantified
values differ by >40% RPD with no obvious chromatographic interference

Geotechnical Data

A

SM

SS

The total of all fines fractions. This flag is used to Teport total fines when only
sieve analysis is requested and balances total grain size with sample weight.

Samples were frozen prior to particle size determination

Sample did not contain the proportion of “fines” required to perform the pipette
portion of the grain size analysis . '




LCS SOLUTIONS

12/30/08

LABEISOLN IC TEST CONC. UG/MLSOLVENT EXP.
1 ]1549-3 PCB 20 ACETONE|10/10/09
2 [1472-3 | BCOC PEST 10 ACETONE|07/20/08
3 ]1517-1 PEST 02/04/20  |ACETONE]|05/15/09
4 |1561-2| LOW PEST 0.2/0.4/2 |ACETONE]|05/15/09
5 |1637-1 EPH 1500 MECL2 [08/16/09
6 | 1559-2 PCP 12.5/125 JACETONE|11/05/09
7 15731 ABN 100 ACETONE]08/01/09
8 | 1566-1 TBT 2.5 MECL2 ]12/04/09
9 [1567-3| PORE TBT .125/.25 MECL2 [12/04/09
10 [1554-3| ABN ACID 100/200 MEOH 10/21/09
11 | 1563-3 TPHD 15000 ACETONE|11/20/09
12 [ 1563-1| ABN BASE 200 ACETONE|06/30/09
13 | 1573-2 LOW PCB 2 ACETONE|10/10/09
14 | 1547-1 [LOW ABN ACID 10/20 MEOH [04/10/09
15* | 1452-1 SIM PNA 15/75 MEOH 04/09/09
16 | 1502-2 DIOXANE 100 MEOH 102/20/09
17 | 15616-2 1248 PCB 20 ACETONE|05/07/09
18 | 1514-4 | LOW SIM PNA 1.5/7.5 ACETONE|]04/24/09
19 | 1517-3 AK103 7500 MECL2 |12/29/08
20 | 15672-2 PNA 100 ACETONE|12/26/09
21* 114144 SKY/BHT 100 MEOH [04/08/09
22 | 1570-1 HERB 12.5/12500 MEOH ]02/19/09
23 | 1505-1 [LOW ABN BASE 20 MEOH ]03/20/09
24 | 1541-4 LOW ABN 10 ACETONE|08/01/09
25 [1481-1| DIPHENYL 100 MEOH [07/20/08
26 | 1545-2 OP-PEST 25 MEOH [02/14/09
27 | 1495-1 STEROLS 200 MEOH [12/29/08
28 11494-1| ADD. PEST 4 ACETONE]01/23/09
29 11496-3| DECANES 100 MEOH ]02/12/09
30 |1497-2| EDB/DBCP 2 ACETONE|02/12/09
31 [1510-3| TERPINEOL 100 MEOH [03/21/09

Page 1




LCS SOLUTIONS

12/30/08

32 |1545-3| GUAIACOL 50-200 ACETONE|06/05/09
33 | 1522-1 | RESIN ACID 250 ACETONE[06/11/09]
34 | 1530-2 | CONGENERS 1 ACETONE|07/23/09
50 [1571-1| FULL RESIN 250 ACETONE|06/10/09

I"=RE\

‘ERIFIED) SOLUTION

Page 2




SURR SOLUTIONS

12/30/08

LABEL SOLNID TEST CONC. UG/ML SOLVENT EXP.
A 1559-5 ABN 100/150 MEOH |03/13/09
B 1572-1 SIM PNA 15/75 MEOH [08/28/09
C 1559-1 SIM ABN 25/37.5 MEOH 103/13/09
D 1561-3 | LOW PCB 0.2 ACETONE|07/31/09
E* 1478-1 HERB 62.5 MEOH ]09/21/09
F 1520-3 PCP 12.5 ACETONE|04/18/09
G 1534-1 |1,4DIOXANE 100 MEOH [02/20/09
H 1545-1 | OP-PEST 25 MEOH [02/14/09

l 1559-4 [LOW S. PNA 1.5 MEOH [08/28/09
J 1566-5 | TBT-PORE 0.125 MECL2 |[12/04/09
K 1538-1 | MED PCB 20 ACETONE({07/31/09
L 1566-4 TBT 2.5 MECL2 |12/04/09
M 1558-2 EPH 1500 MECL2 |09/24/09
N 1538-2 PCB 2 ACETONE|07/31/09
O 1567-4 TPH 450 MECL2 [09/24/09
P 1560-3 HCID 2250 MECL2 |09/24/09
Q 1497-3 EDB 2 ACETONE|02/12/09
R 1521-4 |RESIN ACID 250 ACETONE|06/11/09{
S 1568-5 PBDE .25 MEOH [12/11/09
T [*reverified solution
U
VvV
w
X
Y
Z

Page 1



Data Summary Package
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RESIN ACIDS



ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 o0f 1

Lab Sample ID: ODS2A

LIMS ID: 08-33486

Reported: 01/09/09

Date Extracted: 12/20/08

Sample ID: PGSS-45

QC Report No: OD92-Hart Crowser,

SAMPLE

Project: PORT GAMBLE

Matrix: Sediment 1733014
Data Release Authorized: Date Sampled: 12/08/08

Date Received: 12/11/08

Sample Amount:

25.4 g-dry-wt

Date Analyzed: 01/06/09 17:04 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 61.6%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 98 < 98 U
471-74-9 Sandaracopimaric Acid 28 < 98 U
5835-26-7 Isopimaric Acid 98 < 98 U
1945-53-5 Palustric Acid 98 < 98 U
1740-19-8 Dehydroabietic Acid 98 140
514-10-3 Abietic Acid 98 < 98 U
471-77-2 Neoabietic Acid 98 < 98 U
5829-48-1 9,10-Dichlorostearic Acid 98 < 98 U
112-80-1 Oleic Acid 98 7,500 E
463-40-1 Linolenic Acid 98 830

Res

Reported in pg/kg (ppb)

in Acid Surrogate Recovery

O-Me

thyl Podocarpic Acid 83.0%

FORM I

ANAUT"CAL(::)
RESOURCES

INCORPORATED




ANADTﬂCAL‘::)
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-45 :

Page 1 o0f 1 DILUTION

Lab Sample ID: OD92A QC Report No: OD92-Hart Crowser, Inc.

LIMS ID: 08-33486 ) Project: PORT GAMBLE

Matrix: Sediment 1733014

Data Release Authorized:C‘Y\hh) Date Sampled: 12/08/08

Reported: 01/09/09 Date Received: 12/11/08

" Date Extracted: 12/20/08 Sample Amount: 25.4 g-dry-wt

Date Analyzed: 01/07/09 11:43 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 10.0

GPC Cleanup: No Percent Moisture: 61.6%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 980 < 980 U
471-74-9 Sandaracopimaric Acid 980 < 980 U
5835-26-7 Isopimaric Acid 980 < 980 U
1945-53-5 Palustric Acid 980 < 980 U
1740-19-8 Dehydroabietic Acid 280 < 980 U
514-10-3 Abietic Acid 980 < 980 U
471-77-2 Neocabietic Acid 980 < 980 U
5829-48-1 9,10-Dichlorostearic Acid 980 < 980 U
112-80-1 Oleic Acid 980 7,500
463-40-1 Linolenic Acid 980 1,200

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 84.2%

FORM I



ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 0f 1

Lab Sample ID: OD92B
LIMS ID: 08-33487
Matrix: Sediment

Data Release Authorized:
Reported: 01/09/09

Date Extracted: 12/20/08

ANAEYﬂCAL(::)
RESOURCES

INCORPORATED

Sample ID: PGSS-46

SAMPLE

QC Report No: OD92-Hart Crowser, Inc.
Project: PORT GAMBLE

1733014

Date Sampled: 12/08/08
Date Received: 12/11/08

Sample Amount:

25.5 g-dry-wt

Date Analyzed: 01/06/09 17:19 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 23.4%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid o8 < 98 U
471-74-9 Sandaracopimaric Acid 98 < 98 U
5835-26-7 Isopimaric Acid 98 < 98 U
1945-53-5 Palustric Acid 98 < 98 U
1740-19-8 Dehydroabietic Acid 98 < 98 U
514-10-3 Abietic Acid o8 < 98 U
471-77-2 Neoabietic Acid 98 < 98 U
5829-48-1 9,10-Dichlorostearic Acid 98 < 98 U
112-80-1 Oleic Acid 98 3,700 E
463-40-1 Linolenic Acid 98 430

Reported in pg/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 94.4%

FORM I




ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 of 1

Lab Sample ID: ODS2B
LIMS ID: 08-33487
Matrix: Sediment

Data Release Authorized:OVYVW)

Reported: 01/09/09

QC Report No:
Project:

Date Extracted: 12/20/08

Date Analyzed: 01/07/09 11:58
Instrument/Analyst: NT6/VTS
GPC Cleanup: No

ANALYTICAL @

RESOURCES

INCORPORATED
Sample ID: PGSS-46

DILUTION

OD92-Hart Crowser, Inc.
PORT GAMBLE
1733014

Date Sampled: 12/08/08
Date Received: 12/11/08

Sample Amount: 25.5 g-dry-wt
Final Extract Volume: 0.50 mL
Dilution Factor: 5.00
Percent Moisture: 23.4%

CAS Number Analyte RL Result
127-27-5 Pimaric Acid 490 < 490 U
471-74-9 Sandaracopimaric Acid 490 < 490 U
5835-26-7 Isopimaric Acid 490 < 490 U
1945-53-5 Palustric Acid 490 < 490 U
1740-19-8 Dehydroabietic Acid 490 < 490 U
514-10-3 Abietic Acid 490 < 450 U
471-77-2 Neoabietic Acid 490 < 490 U
5829-48-1 9,10-Dichlorostearic Acid 490 < 490 U
112-80-1 Oleic Acid 490 3,500
463-40-1 Linolenic Acid 490 < 490 U
Reported in pg/kg (ppb)
Resin Acid Surrogate Recovery
O-Methyl Podocarpic Acid 94.2%

FORM I
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ANAET“CAL‘::)
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-47

Page 1 of 1 SAMPLE

Lab Sample ID: 0D92C QC Report No: OD92-Hart Crowser, Inc.

LIMS ID: 08-33488 Project: PORT GAMBLE

Matrix: Sediment 1733014

Data Release Authorized: Date Sampled: 12/08/08

Reported: 01/09/09 Date Received: 12/11/08

Date Extracted: 12/20/08 Sample Amount: 25.6 g-dry-wt

Date Analyzed: 01/06/09 17:34 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 31.6%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 98 < 98 U
471-74-9 Sandaracopimaric Acid 98 < 98 U
5835-26-7 Isopimaric Acid 28 < 98 U
1945-53-5 Palustric Acid 98 < 98 U
1740-19-8 Dehydroabietic Acid 98 250
514-10-3 Abietic Acid 98 440
471-77-2 Neoabietic Acid 98 < 98 U
5829-48-1 9,10-Dichlorostearic Acid 98 < 98 U
112-80-1 - Oleic Acid T 98 3,700 E
463-40-1 Linolenic Acid ' 98 510

Reported in pg/kg (ppb)

Resin Acid Surrogate Recovery

0-Methyl Podocarpic Acid 84.6%

FORM I




ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-47

Page 1 o0f 1 DILUTION

Lab Sample ID: OD92C QC Report No: OD92-Hart Crowser, Inc.

LIMS ID: 08-33488 Project: PORT GAMBLE

Matrix: Sediment V‘Y\Ab 1733014

Data Release Authorized: Date Sampled: 12/08/08

Reported: 01/09/09 Date Received: 12/11/08

Date Extracted: 12/20/08 Sample Amount: 25.6 g-dry-wt

Date Analyzed: 01/07/09 12:13 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 5.00

GPC Cleanup: No Percent Moisture: 31.6%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 490 < 490 U
471-74-9 Sandaracopimaric Acid 490 < 490 U
5835-26-7 Isopimaric Acid 490 < 490 U
1945-53-5 Palustric Acid 490 < 490 U
1740-19-8 Dehydroabietic Acid 490 < 490 U
514-10-3 Abietic Acid 490 < 490 U
471-77-2 Neoabietic Acid 490 < 490 U
5829-48-1 9,10-Dichlorostearic Acid 490 < 490 U
112-80-1 Oleic Acid 490 3,600
463-40-1 Linolenic Acid 490 < 490 U

Reported in pg/kg (ppb) é

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 83.3%

FORM I



ANAETHCAL(::)
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-51

Page 1 of 1 SAMPLE

Lab Sample ID: 0OD92D QC Report No: OD92-Hart Crowser, Inc.

LIMS ID: 08-33489 ) Project: PORT GAMBLE

Matrix: Sediment . 1733014

Data Release Authorized:xuﬁhﬁ Date Sampled: 12/08/08

Reported: 01/09/09 Date Received: 12/11/08

Date Extracted: 12/20/08 Sample Amount: 25.5 g-dry-wt

Date Analyzed: 01/06/09 17:49 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 56.2%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 98 < 98 U
471-74-9 Sandaracopimaric Acid 98 < 98 U
5835-26-7 Isopimaric Acid 98 < 98 U
1945-53-5 Palustric Acid o8 < 98 U :
1740-19-8 Dehydroabietic Acid 98 480 !
514-10-3 Abietic Acid 98 2,400 E :
471-77-2 Neoabietic Acid 98 < 98 U ;
5829-48-1 9,10-Dichlorostearic Acid 98 < 98 U 3
112-80-1 Oleic Acid 98 8,000 E ;
463-40-1 Linolenic Acid 98 490

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 75.6%

FORM I



ANAEYHCAL<::>
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-51

Page 1 0of 1 DILUTION

Lab Sample ID: OD92D QC Report No: OD92-Hart Crowser, Inc.

LIMS ID: 08-33489 Project: PORT GAMBLE

Matrix: Sediment 1733014

Data Release Authorized:\NVVJ Date Sampled: 12/08/08

Reported: 01/09/09 Date Received: 12/11/08

Date Extracted: 12/20/08 Sample Amount: 25.5 g-dry-wt

Date Analyzed: 01/07/09 12:28 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 10.0

GPC Cleanup: No Percent Moisture: 56.2%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 980 < 980 U
471-74-9 Sandaracopimaric Acid 980 < 980 U
5835-26-7 Isopimaric Acid 980 < 980 U
1945-53-5 Palustric Acid 980 < 980 U
1740-19-8 Dehydroabietic Acid 980 < 980 U
514-10-3 Abietic Acid 980 4,400
471-77-2 Neoabietic Acid 280 < 980 U
5829-48-1 9,10-Dichlorostearic Acid 980 < 980 U
112-80-1 Oleic Acid 980 8,400
463-40-1 Linolenic Acid 980 < 980 U

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 81.0%

FORM I



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-47A

Page 1 of 1 SAMPLE

Lab Sample ID: OD92E QC Report No: OD92-Hart Crowser, Inc.

LIMS ID: 08-33490 Project: PORT GAMBLE

Matrix: Sediment 1733014

~Data Release Authorized?VD$V Date Sampled: 12/08/08

Reported: 01/09/09 Date Received: 12/11/08

Date Extracted: 12/20/08 Sample Amount: 25.5 g-dry-wt

Date Analyzed: 01/06/09 18:04 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 45.1%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 98 < 98 U
471-74-9 Sandaracopimaric Acid 98 < 98 U
5835-26-7 Isopimaric Acid 98 < 98 U
1945-53-5 Palustric Acid 98 < 98 U
1740-19-8 Dehydroabietic Acid 98 690
514-10-3 Abietic Acid 98 1,600
471-77-2 Neoabietic Acid 98 < 98 U
5829-48-1 9,10-Dichlorostearic Acid 98 < 98 U
112-80-1 Oleic Acid 98 5,200 E
463-40-1 Linolenic Acid 98 540

Reported in pg/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 79.4%

FORM I



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-47A

Page 1 of 1 DILUTION

Lab Sample ID: OD92E QC Report No: OD92-Hart Crowser, Inc.

LIMS ID: 08-33490 Project: PORT GAMBLE

Matrix: Sediment W\}\’\/ 1733014

Data Release Authorized: Date Sampled: 12/08/08

Reported: 01/09/09 Date Received: 12/11/08

Date Extracted: 12/20/08 Sample Amount: 25.5 g-dry-wt

Date Amalyzed: 01/07/09 12:43 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 10.0

GPC Cleanup: No Percent Moisture: 45.1%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 280 < 980 U
471~74-9 Sandaracopimaric Acid 980 < 980 U
5835-26-7 Isopimaric Acid 980 < 980 U
1945-53-5 Palustric Acid 980 < 980 U
1740-19-8 Dehydroabietic Acid 980 < 980 U
514-10-3 Abietic Acid 980 1,900
471-77-2 Neoabietic Acid 980 < 980 U
5829-48-1 9,10-Dichlorostearic Acid 980 < 980 U
112-80-1 Oleic Acid 980 5,100
463-40-1 Linolenic Acid 980 < 980 U

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 83.2%

FORM T



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-53

Page 1 of 1 SAMPLE

Lab Sample ID: OD92F QC Report No: OD92-Hart Crowser, Inc.

LIMS ID: 08-33491 Project: PORT GAMBLE

Matrix: Sediment 1733014

Data Release Authorized:“‘v¢¢j Date Sampled: 12/08/08

Reported: 01/09/09 Date Received: 12/11/08

Date Extracted: 12/20/08 Sample Amount: 25.2 g-dry-wt

Date Analyzed: 01/06/09 18:20 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 55.2%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 99 < 99 U
471-74-9 Sandaracopimaric Acid 99 < 99 U
5835-26-7 Isopimaric Acid 99 < 99 U
1945-53-5 Palustric Acid 99 < 99 U
1740-19-8 Dehydroabietic Acid 99 300
514-10-3 Abietic Acid 99 890
471-77-2 Neoabietic Acid 99 < 99 U
5829-48-1 9,10-Dichlorostearic Acid 99 < 99 U
112-80-1 Oleic Acid 99 5,400 E
463-40-1 Linolenic Acid 99 370

Reported in pug/kg (ppb) ‘ ;

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 64.0%

FORM I



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Resin Acids by SW8270D GC/MS Sample ID: PGSS-53

Page 1 o0f1

Lab Sample ID: OD92F
LIMS ID: 08-33491

DILUTION

QC Report No: OD92-Hart Crowser, Inc.
Project: PORT GAMBLE

Matrix: Sediment Wﬁ\hh// ' 1733014

Data Release Authorized: Date Sampled: 12/08/08

Reported: 01/09/09 Date Received: 12/11/08

Date Extracted: 12/20/08 Sample Amount: 25.2 g-dry-wt

Date Analyzed: 01/07/09 13:23 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 10.0

GPC Cleanup: No Percent Moisture: 55.2%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 990 < 990 U
471-74-9 Sandaracopimaric Acid 990 < 990 U
5835-26-7 Isopimaric Acid 990 < 990 U
1945-53-5 Palustric Acid 990 < 990 U
1740-19-8 Dehydroabietic Acid 990 < 990 U
514-10-3 Abietic Acid 990 1,700
471-77-2 Neoabietic Acid 990 < 990 U
5829-48-1 9,10-Dichlorostearic Acid 990 < 990 U
112-80-1 Oleic Acid 990 6,100
463-40-1 Linolenic Acid 990 < 990 U

Reported in pg/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 68.6%

FORM I



ANAET"CAL<::)
RESOURCES

ORGANICS ANALYSIS DAT2Z SHEET INCORPORATED
Resin Acids by SW8270D GC/MS Sample ID: PGSS-54
Page 1 of 1 SAMPLE
Lab Sample ID: OD92G QC Report No: OD92-Hart Crowser, Inc.
LIMS ID: 08-33492 Project: PORT GAMBLE
Matrix: Sediment 1733014
Data Release Authorized:(xﬁVVJ Date Sampled: 12/08/08
Reported: 01/09/09 Date Received: 12/11/08
Date Extracted: 12/20/08 Sample Amount: 25.6 g-dry-wt
Date Analyzed: 01/06/09 18:35 Final Extract Volume: 0.50 mL
Instrument/Analyst: NT6/VTS Dilution Factor: 1.00
GPC Cleanup: No Percent Moisture: 48.6%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 98 < 98 U
471-74-9 Sandaracopimaric Acid 98 < 98 U
5835-26-7 Isopimaric Acid 98 < 98 U
1945-53-5 Palustric Acid 98 < 98 U
1740-19-8 Dehydroabietic Acid 98 240
514-10-3 Abietic Acid 98 620
471-77-2 Neocabietic Acid 98 < 98 U
5829-48-1 9,10-Dichlorostearic Acid 98 < 98 U
112-80-1 Oleic Acid 98 6,100 E ;
463-40-1 Linolenic Acid 98 400 ;

Reported in pg/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 74.8%

FORM I



ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 0f 1

Lab Sample ID: OD92G

QC Report No:

ANALYTICAL
RESOURCES

INCORPORATED

Sample ID: PGSS-54

OD92-Hart Crowser,

DILUTION

Inc.

LIMS ID: 08-33492 Project: PORT GAMBLE

Matrix: Sediment ’\Y\NJ 1733014

Data Release Authorized: Date Sampled: 12/08/08

Reported: 01/098/09 Date Received: 12/11/08

Date Extracted: 12/20/08 Sample Amount: 25.6 g-dry-wt

Date Analyzed: 01/07/09 13:38 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 10.0

GPC Cleanup: No Percent Moisture: 48.6%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 980 < 980 U
471-74-9 Sandaracopimaric Acid 980 < 980 U
5835-26-7 Isopimaric Acid 980 < 980 U
1945-53-5 Palustric Acid 980 < 980 U
1740-19-8 Dehydroabietic Acid 980 < 980 U
514-10-3 Abietic Acid 980 < 980 U
471-77-2 Neoabietic Acid 980 < 980 U
5829-48-1 9,10-Dichlorostearic Acid 980 < 980 U
112-80-1 Oleic Acid 980 7,000
463-40-1 Linolenic Acid 980 < 980 U

Reported in ug/kg (ppb)
Resin Acid Surrogate Recovery
O-Methyl Podocarpic Acid 81.0%

FORM I




ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 of 1

Lab Sample ID: OD92H
LIMS ID: 08-33493
Matrix: Sediment

Data Release Authorized:
Reported: 01/09/09

Date Extracted: 12/20/08

Date Analyzed: 01/06/09 18:50
Instrument/Analyst: NT6/VTS
GPC Cleanup: No

Sample ID: PGSS-55
SAMPLE

QC Report No: ODS92-Hart Crowser, Inc.
Project: PORT GAMBLE
1733014
Date Sampled: 12/08/08
Date Received: 12/11/08

Sample Amount: 25.9 g-dry-wt
Final Extract Volume: 0.50 mL
Dilution Factor: 1.00
Percent Moisture: 23.4%

CAS Number Analyte RL Result

127-27-5 Pimaric Acid 96 < 96 U
471-74-9 Sandaracopimaric Acid 96 < 96 U
5835-26-7 Isopimaric Acid 96 < 96 U
1945-53-5 Palustric Acid 96 < 96 U
1740-19-8 Dehydroabietic Acid 96 < 96 U
514-10-3 Abietic Acid 96 < 856 U
471-77-2 Neoabietic Acid 96 < 96 U
5829-48-1 9,10-Dichlorostearic Acid 96 < 96 U
112-80-1 Oleic Acid 96 2,200 E
463-40-1 Linolenic Acid 96 170

Reported in pg/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 79.0%

FORM I

ANALTNCAL(::)
RESOURCES

INCORPORATED




ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-55

Page 1 of 1 DILUTION

Lab Sample ID: OD92H QC Report No: OD92-Hart Crowser, Inc.

LIMS ID: 08-33493 Project: PORT GAMBLE

Matrix: Sediment ' 1733014

Data Release Authorized:\Y\NJ Date Sampled: 12/08/08

Reported: 01/09/09 Date Received: 12/11/08

Date Extracted: 12/20/08 Sample Amount: 25.9 g-dry-wt

Date Analyzed: 01/07/09 13:53 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 2.00

GPC Cleanup: No Percent Moisture: 23.4%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 190 < 190 U
471-74-9 Sandaracopimaric Acid 190 < 190 U
5835-26-7 Isopimaric Acid 190 < 190 U
1945-53-5 Palustric Acid 190 < 190 U
1740-19-8 Dehydroabietic Acid 190 < 190 U
514-10-3 Abietic Acid 190 < 190 U
471-77-2 Neoabietic Acid 190 < 190 U
5829-48-1 9,10-Dichlorostearic Acid 190 < 190 U
112-80-1 Oleic Acid 190 1,900
463-40-1 Linolenic Acid 190 < 190 U

Reported in pg/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 73.6%

FORM X



ANAEYNC#“q(::>
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-56

Page 1 o0of 1 SAMPLE

Lab Sample ID: OD92I QC Report No: ODS2-Hart Crowser, Inc.

LIMS ID: 08-33494 Project: PORT GAMBLE

Matrix: Sediment 1733014

Data Release Authorized: ™ Date Sampled: 12/08/08

Reported: 01/09/09 Date Received: 12/11/08

Date Extracted: 12/20/08 Sample Amount: 25.8 g-dry-wt

Date Analyzed: 01/06/09 19:05 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 24.3%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid ' 97 < 97U
471-74-9 Sandaracopimaric Acid 97 < 97 U

" 5835-26-7 Isopimaric Acid 97 < 97 U

1945-53-5 Palustric Acid 97 < 97 U
1740-19-8 Dehydroabietic Acid 97 < 97 U
514-10-3 Abietic Acid 97 160
471-77-2 Neoabietic Acid 97 < 97 U
5829-48-1 9,10-Dichlorostearic Acid 97 < 97 U
112-80-1 Oleic Acid 97 2,600 E
463-40-1 Linolenic Acid 97 200

Reported in pug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 76.2%

FORM I



ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 of 1

Lab Sample ID: OD921I

LIMS ID: 08-33494 i
Matrix: Sediment YV¢J
Data Release Authorized:
Reported: 01/09/09

Date Extracted: 12/20/08

ANALYTICAL @

RESOURCES

INCORPORATED
Sample ID: PGSS-56

DILUTION

ODS2-Hart Crowser,
PORT GAMBLE
1733014

Date Sampled: 12/08/08

Date Received: 12/11/08

QC Report No: Inc.

Project:

Sample Amount: 25.8 g-dry-wt

Date Analyzed: 01/07/09 14:08 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 2.00

GPC Cleanup: No Percent Moisture: 24.3%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 190 < 190 U
471-74-9 Sandaracopimaric Acid 190 < 190 U
5835-26-7 Isopimaric Acid 190 < 190 U
1945-53-5 Palustric Acid 190 < 190 U
1740-19-8 Dehydroabietic Acid 1920 < 190 U
514-10-3 Abietic Acid 190 < 190 ©
471-77-2 Neocabietic Acid 190 < 190 U
5829-48-1 9,10-Dichlorostearic Acid 190 < 190 U
112-80-1 Oleic Acid 190 2,300
463-40-1 Linolenic Acid 190 < 190 U

Reported in ug/kg (ppb)

Resin Acid Surrogate Recovery

O-Methyl Podocarpic Acid 72.0%

FORM I



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-58

Page 1 of 1 SAMPLE

Lab Sample ID: 0OD92J QC Report No: OD92-Hart. Crowser, Inc.

LIMS ID: 08-33495 Project: PORT GAMBLE

Matrix: Sediment “thﬁj 1733014

Data Release Authorized: Date Sampled: 12/09/08

Reported: 01/09/09 Date Received: 12/11/08

Date Extracted: 12/20/08 Sample Amount: 25.3 g-dry-wt

Date Analyzed: 01/06/09 19:20 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 63.0%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 99 < 99 U
471-74-9 Sandaracopimaric Acid 99 < 99 U
5835-26-7 Isopimaric Acid 99 < 99 U
1945-53-5 Palustric Acid 99 < 99 U
1740-19-8 Dehydroabietic Acid 99 310
514-10-3 Abietic Acid 99 740
471-77-2 Neoabietic Acid 99 < 99 U
5829-48-1 9,10-Dichlorostearic Acid 99 < 99 U
112-80-1 Oleic Acid 99 5,300 E
463-40-1 Linolenic Acid 99 580

Reported in pug/kg (ppb)

Resin Acid Surrogate Recovery

O~-Methyl Podocarpic Acid 74.0%

FORM T




ORGANICS ANALYSIS DATA SHEET
Resin Acids by SW8270D GC/MS
Page 1 of 1

Lab Sample ID: OD92J
LIMS ID: 08-33495
Matrix: Sediment

e

ANALYTICAL

RESOURCES @

INCORPORATED

Sample ID: PGSS-58

QC Report No:

OD92-Hart Crowser,

DILUTION

Inc.

Project: PORT GAMBLE

1733014

Data Release Authorized: Date Sampled: 12/09/08
Reported: 01/09/09 Date Received: 12/11/08
Date Extracted: 12/20/08 Sample Amount: 25.3 g-dry-wt
Date Analyzed: 01/07/09 14:23 Final Extract Volume: 0.50 mL
Instrument/Analyst: NT6/VTS Dilution Factor: 10.0
GPC Cleanup: No Percent Moisture: 63.0%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid 990 < 990 U
471-74-9 Sandaracopimaric Acid 990 < 990 U
5835-26-7 Isopimaric Acid 990 < 990 U
1945-53-5 Palustric Acid 990 < 990 U
1740-19-8 Dehydroabietic Acid 990 < 990 U
514-10-3 Abjetic Acid 990 1,100
471-77-2 Neoabietic Acid 990 < 990 U
5829-48-1 9,10-Dichlorostearic Acid 990 < 990 U
112-80-1 Oleic Acid 990 5,700
463-40-1 Linolenic Acid 990 1,200
Reported in ug/kg (ppb)
Resin Acid Surrogate Recovery
O-Methyl Podocarpic Acid 84.4%

FORM I




ANAEY“CAL(::)
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

Resin Acids by SW8270D GC/MS Sample ID: PGSS-61

Page 1 of 1 SAMPLE

Lab Sample ID: OD92K QC Report No: OD92-Hart Crowser, Inc.

LIMS ID: 08-33496 i Project: PORT GAMBLE

Matrix: Sediment 0‘*ij 1733014

Data Release Authorized: Date Sampled: 12/09/08

Reported: 01/09/09 Date Received: 12/11/08

Date Extracted: 12/20/08 Sample Amount: 25.7 g-dry-wt

Date Analyzed: 01/06/09 19:35 Final Extract Volume: 0.50 mL

Instrument/Analyst: NT6/VTS Dilution Factor: 1.00

GPC Cleanup: No ' Percent Moisture: 26.7%
CAS Number Analyte RL Result
127-27-5 Pimaric Acid