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PREFACE

Pacific International Terminals, Inc., a subsidiary of SSA Marine, proposes to develop the Gateway
Pacific Terminal (the “Terminal”), a multimodal terminal for transfer of dry bulk commodities, at Cherry
Point in Whatcom County, Washington. Construction and operation of the Terminal and associated
facilities require the approval of local, state, and federal agencies.

Agency decision makers are to be informed of the potential environmental impacts of the proposed
project by preparation of an Environmental Impact Statement (EIS). The EIS will be prepared under
guidelines of the National Environmental Policy Act and State Environmental Policy Act by a lead
federal agency and lead state and county agencies working in cooperation.

This report is one of several technical reports prepared on behalf of Pacific International Terminals,
Inc., that provide scientific technical information about the existing conditions of the proposed project
site and in some cases the projected effects of project operations. This report is provided to the lead
agencies for their use in preparation of a Draft EIS. Several of the technical reports have been
prepared to also support specific project permit applications submitted to local, state, and federal
agencies, or as part of the consultation process with resource agencies and affected Indian tribes.

A more detailed description of the proposed Terminal, including a complete list of proposed

commodities and the phasing plan, is provided in the Gateway Pacific Terminal Project Information
Document (Pacific International Terminals, Inc. Revised 2012).
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1.0 INTRODUCTION

Pacific International Terminals, Inc. (Pacific International Terminals), proposes to develop the
Gateway Pacific Terminal (the “Terminal”) at Cherry Point in Whatcom County, Washington

(Figure 1). Designed for export and import of dry bulk commodities, the proposed Terminal would
include a deep-draft wharf with access trestle, dry bulk materials handling and storage facilities, and
rail transportation access. This report presents the results of a field and laboratory investigation
conducted in July 2011 to characterize baseline sediment quality in the Strait of Georgia at the
location of this proposed Terminal project.

1.1 STUuDY PURPOSE

This sediment sampling study and resulting report meets several purposes:

¢ Information in this report meets requirements stipulated in the Settlement Agreement for
sediment and water quality analysis.

e The investigation was conducted based on the 2011 Sediment Implementation Work Plan
(Work Plan) (AMEC Earth & Environmental 2011), which was prepared by AMEC on behalf of
Pacific International Terminals and reviewed and approved by Ecology in 2010.

e The results of this study provide information relevant to environmental analysis, including
reviews under the National Environmental Policy Act (NEPA), State Environmental Policy Act
(SEPA), and reviews necessary for several permits, approvals, and leases.

1.2 SETTLEMENT AGREEMENT

Pacific International Terminals’ proposal to construct a terminal at this location was first evaluated in a
Draft and Final Environmental Impact Statement in 1996-1997 (Whatcom County 1996 and 1997).
Under Whatcom County’s Shoreline Management Program, the property is designated as part of the
Cherry Point Management Area, where port and water-dependent industrial facilities are a permitted
use. Following the environmental review in 1997, Whatcom County issued a Shoreline Substantial
Development Permit (SHS92-0020) and a Major Development Permit (MDP92-0020) for the project.

The Washington Environmental Council, Washington Department of Fish and Wildlife (WDFW), and
Washington State Department of Ecology (Ecology), along with five other appellants, appealed the
Shoreline Substantial Development permit (Shoreline Hearings Board [SHB] Appeals Numbers 97-22
and 97-23, filed on August 31, 1999). In 1999, Pacific International Terminals and the appellants
entered into a Settlement Agreement on issues raised during the permit appeal (Settlement
Agreement, Pacific International Terminals, Shoreline Substantial Permit SHS 92-0020 and SHB
Appeals Numbers 97-22 and 97-23).

AMEC
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This report complies with Section 2.5 of the Settlement Agreement, which calls for

“...annual sampling of sediments, marine water, and shellfish and/or other identified indicator
species in the vicinity of the project site in accordance with the State Sediment Management
Standards/Sediment Sampling and Analysis Plan Appendix and the Puget Sound Estuary
Program 1996 Protocols.”

Section 2.5 of the Settlement Agreement requires that sediment sampling:

o “...provide a scientifically sound basis for establishing existing pollutant levels [i.e., baseline
conditions] and related biological conditions in the proposed Department of Natural Resources
lease area...”, and

e conduct annual sampling of sediments and compare the results to baseline conditions in order
to detect changes or trends in sediment quality.

1.2.1 Environmental Documentation

Permitting of the proposed Terminal will include preparation of an NEPA/SEPA compliant EIS. The
purpose of the EIS is to inform the agency decision makers and officials who will issue permits or
approvals about the potential environmental effects of the project. One element of the marine water
quality assessment is evaluation of contaminant sediments that may be disturbed by project
construction or operation. This study provides information on the presence or absence of
contamination in the marine sediments at the location of the access trestle and wharf.

1.2.2 State Aquatic Lands Lease

A portion of the access trestle and all of the wharf would be built on lands leased from the State of
Washington. This report presents the results of the initial sediment investigation undertaken to
document existing, baseline sediment quality the state aquatic lands lease area.

AMEC
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1.2.3 Compliance with Study Requirements

To ensure that the study meets to the greatest extent possible with the three purposes described
above a detailed Work Plan was prepared in advance of the investigation and reviewed by agencies
and Settlement Agreement parties prior to the initiation of field work in 2011. The Work Plan was
reviewed by members of the Gateway Pacific Terminal Project Multi-Agency Permit (MAP) Team' in
June 2011. Comments were received regarding the list of analytes to be measured for sediments. All
recommended analytes were analyzed as part of the July 2011 sediment investigation.

1.3 GATEWAY PACIFIC TERMINAL

Gateway Pacific Terminal would serve as a deep-water, multimodal Terminal for the export and import
of dry bulk commodities between rail and oceangoing vessels.

The proposed Terminal would include the following (see Figure 2 for layout):

o Access Trestle and Wharf — The proposed Terminal’s access trestle and wharf would extend
to the south into the Strait of Georgia. The access trestle and wharf would be constructed
partially on state tidelands property leased from the Washington State Department of Natural
Resources (WDNR). The access trestle connects the materials handling and storage facilities
to the wharf. The wharf would provide three deep-water berths for ship docking for loading and
unloading.

e Materials Handling and Storage — The Terminal’s material handling and storage areas would
consist of two areas: one for storing commodities outdoors (“East Loop”) and the other for
covered and silo storage (“West Loop”). Commaodities would be moved on conveyor belts from
these two areas to or from ships at berth. Conveyor belts would be fully enclosed on the
access trestle and wharf per the requirements of the Settlement Agreement.

¢ Rail Connection — The Cherry Point industrial area is served by BNSF Railway Company’s
Custer Spur Industrial rail line (Custer Spur). Both the East Loop and the West Loop would
have rail connections to Custer Spur. Rail would not extend onto the access trestle or wharf.

The Shoreline Permit identified an alignment for the proposed wharf known as the original or
Permitted Configuration. Through the course of negotiations with the Settlement Agreement parties
over the years since the Shoreline Permit was issued in 1996, a second alignment has been identified
(called Alternative Configuration in this report).

! Washington State Senate Bill 6578 directs the Governor’s Office of Regulatory Assistance to promote Multi-
Agency Permit (MAP) teams to support projects with complex environmental and land-use permitting by
improving government agency permit coordination; reducing permit application revisions and review turnaround
time; and facilitating project changes to improve long-term environmental outcomes from federal, state, and
local permitting processes.

AMEC
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The two alignments considered are:

e The original alignment (location shown in Figure 3) that was evaluated in the 1996 EIS and for
which the Shoreline Substantial Development Permit was issued; and

e The “Alternative Configuration” (location shown in Figure 4), which is located slightly south of
the Permitted Configuration.

The area that would be leased from WDNR for each of the potential wharf and trestle configurations is
shown on Figures 3 and 4.

A more detailed description of the proposed Terminal, including a complete list of proposed
commodities and the phasing plan, is provided in the revised Gateway Pacific Terminal Project
Information Document (Pacific International Terminals, Inc. 2012).

2.0 STUDY OBJECTIVES AND DESIGN

The objective of this investigation was to evaluate baseline conditions in the potential WDNR lease
areas prior to entering into a lease agreement, as specified in the Settlement Agreement
(Section 1.3).

2.1 STUuDY AREA

This investigation addressed the potential WDNR lease area under both the Permitted Alignment
(Figure 3) and the Alternative Configuration (Figure 4) for the wharf and trestle. The combined
potential lease area will be referred to as the Baseline Study Area. The boundary of the Baseline
Study Area is shown in Figure 5.

AMEC
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2.2 OBJECTIVES

The objectives of the investigation were to:

o Characterize the concentration of metals and organic chemicals in sediments within the
Baseline Study Area (Figure 5);

o Determine if sediments within the Baseline Study Area meet Washington State Marine
Sediment Quality Standards (SQS) chemical criteria (Washington Administrative Code
[WAC] 173-204-320);

e Determine if analyte concentrations in sediments within the Baseline Study Area are below
Dredged Material Management Program (DMMP) screening levels (SLs)?;

o Assess potential toxicity of sediments using sediment bioassays at locations where SQS
criteria or DMMP screening levels are exceeded; and

o Evaluate the statistical variance of chemical concentrations within the Baseline Study Area to
develop a future monitoring program to detect changes from baseline conditions.

This study was designed to address the objectives of sediment investigations conducted under the
Sediment Source Control Program, as established by WAC 173-204-100.

This report completes the first four objectives listed above, and meets the objectives of the Settlement
Agreement to develop a scientifically sound basis for establishing existing pollutant conditions and
related biological conditions in the proposed Baseline Study Area. The statistical design for a future
monitoring program to detect future changes from baseline sediment quality conditions will be
submitted in a separate report.

2.3 STuDY DESIGN

This study employed a statistical design (Section 2.4) to assess sediment quality using a tiered testing
approach that is consistent with the Washington State Marine SQS. A summary of the tiered testing
approach is presented in Table 1. For the Tier | analysis, surficial sediment samples (upper

10 centimeters [cm]) were collected at each of the locations shown on Figure 5. The sample from
each location was split into two individual aliquots. One sample aliquot from each location was
analyzed for the list of metals and organic chemicals included in the Washington Marine SQS and/or
included in the list of SLs for in-water disposal of dredged material (DMMO 2008). The second split

A screening level is a guidance value that identifies the concentrations of specific constituents at or below
which there is no reason to believe that dredged material disposal would result in unacceptable adverse effects
(DMMP 2008).
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sediment sample aliquot collected from each location was archived at the NewFields Laboratory in
Port Gamble, Washington, for Tier || sediment bioassay analyses, if needed.

Sediment concentrations measured in Tier | analyses at each sampling location were compared to the
SQS chemical criteria and the DMMP SL values, as detailed in Section 3.3. If detected concentrations
in a Tier | sample exceeded the SQS criteria or the SL values, a Tier Il analysis was conducted on the
archived sediment samples at each location where chemical criteria were exceeded. The Tier I
analysis evaluates sediment quality by determining compliance with the Washington Sediment
Management Standards for Biological Effects Criteria (WAC 173-204-320[3]). Sediment samples that
pass all biological tests are designated as passing the Washington State Sediment Management
Standards (SMS) (WAC 173-204-320 through 173-204-340), regardless of whether sediment
chemical concentrations exceed SQS values. Any sample that fails any of the biological tests is
interpreted as not complying with the SMS.

The two acute sediment bioassay tests consisted of: (1) 10-day amphipod mortality bioassay using
Eohaustorius estuarius, and (2) 48-hour mussel larval development bioassay using Mytilus
galloprovincialis. The chronic test consisted of a 20-day juvenile polychaete growth bioassay using
Neanthes arenaceodentata.

The 2011 Baseline Sediment Study design considered shallow sampling locations (water depths less
than -12 feet relative to mean lower low water [MLLW]) and deeper sampling locations as two
separate areas of investigation. The study design included two zones because benthic organisms
exposed to polycyclic aromatic hydrocarbon (PAH) compounds in waters shallower than -12 feet
MLLW may experience increased toxicity due to the photoactivation of selected PAHs from ultraviolet
(UV) radiation (Ecology 2008). If Tier Il analysis was required for sediments collected in the shallow
area, the study design requires that bioassays be performed in the presence of full spectrum
laboratory lighting that includes ultraviolet wavelengths of sufficient intensity to mimic shallow water
conditions.

2.4 STATISTICAL DESIGN

A computer program, Visual Sample Plan, Version 6.0, was used to develop the sampling design
presented in the Work Plan (AMEC Earth & Environmental 2011). This program was specifically
created to develop sampling designs based on specified statistical objectives. Current sponsors of the
model include the U.S. Environmental Protection Agency (EPA), U.S. Department of Energy,

U.S. Department of Defense, U.S. Department of Homeland Security, U.S. Centers for Disease
Control, and the United Kingdom Atomic Weapons Establishment.
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Table 1 Tiered Analysis Schedule

Stations Tested Parameters Methods
Tier | - Chemical Analysis
All samples collected within the Baseline Study Area SMS metals EPA 6010/EPA 7471A
(Figure 5) Metal — antimony EPA 6010/EPA 7471A
Metal — nickel EPA 6010/EPA 7471A
SMS aromatic hydrocarbons EPA 8270D
SMS chlorinated benzenes EPA 8270D
SMS phthalate esters EPA 8270D
SMS miscellaneous EPA 8270D
PCB Aroclors EPA 8082
Chlorinated pesticides EPA 8081/PSEP
Volatile organic compounds EPA 8260C/5030B
SMS ionizable organic compounds EPA 8270D
Tier | - Chemical Analysis
All locations where SMS criteria or SLs are exceeded Amphipod survival PSEP
Mollusc larval development PSEP
Chronic juvenile polychaete growth PSEP

Abbreviation(s)
EPA: U.S. Environmental Protection Agency

DMMP: Dredged Material Management Program
PCB: polychlorinated biphenyls

PSEP:  Puget Sound Estuary Program

SL: DMMP Screening Level

SMS: Sediment Management Standards
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Visual Sample Plan produces a set of sample coordinates from a random starting point based on
input parameters specified by the user. The input parameters include statistical objectives and overall
sampling pattern. For this study, we specified the following input parameters:

e A systematic, triangular grid sampling pattern;

e The statistical objective of 95 percent probability that the sampling would identify a localized
area of chemical contamination; and

¢ The contaminated area is assumed to be a circular area with a diameter of 50 feet (an area of
70,686 square feet).

The program output specified a set of sampling coordinates for 47 sample locations within the
Baseline Study Area in a systematic triangular grid pattern with a spacing of 290 feet between
sampling locations. The sampling coordinates are presented in Tables 2 and 3. The sampling design
specified the collection of sediment samples at 47 sampling stations. Of these proposed sampling
locations, 44 lie in water depths greater than -12 feet MLLW, and 3 lie in waters shallower than

-12 feet MLLW. In addition, 32 proposed sampling locations lie within the Permitted Configuration
area, and 30 lie within the Alternative Configuration area; 15 of the 47 proposed sampling locations lie
within the area where the two configurations overlap.

3.0 METHODS

This section describes the methods used to conduct the sediments investigation. The investigation
was conducted generally in accordance with the 2011 Sediment Implementation Work Plan (AMEC
Earth & Environmental 2011), except as described below. The Work Plan defined the scope of work
needed to evaluate sediment quality following the guidelines for sediment sampling presented in
Ecology’s Sediment Sampling and Analysis Plan Appendix (Ecology 2008) and in the Puget Sound
Estuary Program 1996 Protocols, as specified by the Settlement Agreement. The Work Plan also
addressed the objectives of standard sediment investigations conducted under the Sediment Source
Control Program as established by WAC 173-204-100.

3.1 ANALYSIS SCHEDULE

The initial Tier | analysis (Table 1) consisted of chemical testing of sediments collected within the
Baseline Study Area (Figure 5). Tier Il biological effects testing was conducted on sediment samples
with concentrations of constituents that failed to meet the SQS Marine Sediment Management
Standards or that exceeded DMMP SL values.
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Table 2 Sediment Sample Locations for Permitted Configuration

Sampling Location

(SPCS WA N [4601] NADS3 Survey Feet)

Station Name' Easting Northing Depth Range
GJP-1 683474.88 1181638.35 0 to -12 feet MLLW
GJP-2 683223.90 1181783.25 0 to -12 feet MLLW
GJP-3 683223.90 1181493.44 0 to -12 feet MLLW
GJP-4 682972.92 1181638.35 -15 to -40 feet MLLW
GJP-5 682721.94 1181493.44 -40 to -60 feet MLLW
GJP-6 682721.94 1181783.25 -15 to -40 feet MLLW
GJ-7 683474.88 1179609.70 -40 to -60 feet MLLW
GJ-8 683223.90 1180044.41 -40 to -60 feet MLLW
GJ-9 683223.90 1180334.22 -40 to -60 feet MLLW
GJP-10 682972.92 1180768.93 -40 to -60 feet MLLW
GJP-11 682716.94 1181203.64 -40 to -60 feet MLLW
GJ-12 682470.96 1181928.16 -40 to -60 feet MLLW
GJ-13 682470.96 1182217.96 -40 to -60 feet MLLW
GJ-14 682219.98 1182362.87 -40 to -60 feet MLLW
GJ-15 682219.98 1182652.67 -40 to -60 feet MLLW
GJ-17 683223.90 1179754.60 -60 to -80 feet MLLW
GJ-18 682972.92 1180479.12 -60 to -80 feet MLLW
GJP-19 682721.94 1180913.83 -60 to -80 feet MLLW
GJP-20? 682470.96 1181348.54 -60 to -80 feet MLLW
GJP-21 682470.96 1181638.35 -60 to -80 feet MLLW
GJP-22 682219.98 1181783.25 -60 to -80 feet MLLW
GJ-23 682219.98 1182073.06 -60 to -80 feet MLLW
GJP-25 681969.00 1182217.96 -60 to -80 feet MLLW
GJ-26 681969.00 1182507.77 -60 to -80 feet MLLW
GJ-35 683223.90 1179464.79 -80 to -100 feet MLLW
GJ-36 682972.92 1180189.31 -80 to -100 feet MLLW
GJP-37 682721.94 1180624.02 -80 to -100 feet MLLW
GJP-38 682470.96 1181058.73 -80 to -100 feet MLLW
GJ-44 682972.92 1179899.51 -100 to -120 feet MLLW
GJ-45 682721.94 1180334.22 -100 to -120 feet MLLW
GJ-47 682972.92 1179609.70 -120 to -130 feet MLLW

Notes

1.

Station names with “J” are located in permitted alignment; station names with “P” are located in

alternate alignment.

2. A duplicate sample for chemistry will be collected at this location.

Abbreviations

MLLW:
NADB83:

mean lower low water
North American Datum of 1983

SPCS WA: State Plane Coordinate System of Washington, Zone 4601
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Table 3 Sediment Sample Locations for Alternative Configuration

Sampling Location

(SPCS WA N [4601] NAD83 Survey Feet)

Station Name' Easting Northing Depth Range
GJP-1 683474.88 1181638.35 0 to -12 feet MLLW
GJP-2 683223.90 1181783.25 0 to -12 feet MLLW
GJP-3 683223.90 1181493.44 0 to -12 feet MLLW
GJP-4 682972.92 1181638.35 -15 to -40 feet MLLW
GJP-5 682721.94 1181493.44 -40 to -60 feet MLLW
GJP-6 682721.94 1181783.25 -15 to -40 feet MLLW
GJP-10 682972.92 1180768.93 -40 to -60 feet MLLW
GJP-11 682716.94 1181203.64 -40 to -60 feet MLLW
GP-16 681216.06 1183232.29 -40 to -60 feet MLLW
GJP-19 682721.94 1180913.83 -60 to -80 feet MLLW
GJP-20? 682470.96 1181348.54 -60 to -80 feet MLLW
GJP-21 682470.96 1181638.35 -60 to -80 feet MLLW
GJP-22 682219.98 1181783.25 -60 to -80 feet MLLW
GP-24 681969.00 1181928.16 -80 to -100 feet MLLW
GJP-25 681969.00 1182217.96 -60 to -80 feet MLLW
GP-27 681718.02 1182362.87 -60 to -80 feet MLLW
GP-28 681467.04 1182217.96 -60 to -80 feet MLLW
GP-29 681467.04 1182507.77 -60 to -80 feet MLLW
GP-30 681467.04 1182797.58 -60 to -80 feet MLLW
GP-31 681216.06 1182652.67 -60 to -80 feet MLLW
GP-32 681216.06 1182942.48 -60 to -80 feet MLLW
GP-33 680965.08 1182797.58 -60 to -80 feet MLLW
GP-34 680965.08 1183087.38 -60 to -80 feet MLLW
GJP-37 682721.94 1180624.02 -80 to -100 feet MLLW
GJP-38 682470.96 1181058.73 -80 to -100 feet MLLW
GP-39 682219.98 1181203.64 -80 to -100 feet MLLW
GP-40 682219.98 1181493.44 -80 to -100 feet MLLW
GP-41 681969.00 1181638.35 -80 to -100 feet MLLW
GP-42 681718.02 1181783.25 -80 to -100 feet MLLW
GP-43 681718.02 1182073.06 -80 to -100 feet MLLW
GP-46 682470.96 1180768.93 -100 to -120 feet MLLW

Notes

1. Station names with “J” are located in permitted alignment; station names with “P” are located in
alternate alignment.

2. A duplicate sample for chemistry will be collected at this location.

Abbreviations
MLLW: mean lower low water
NADB83: North American Datum of 1983

SPCS WA:  State Plane Coordinate System of Washington, Zone 4601
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3.2 FIELD SAMPLING METHODS

This section describes the field methods employed to locate sediment sampling locations, and to
collect sediment samples. Sediment samples were collected from a 36-foot, shallow-draft, research
vessel (the Carolyn Dow), owned and operated by Research Support Services in Bainbridge Island,
Washington. Samples were collected from July 2 to 8, 2011.

3.21  Station Positioning

The sampling locations are shown on Figure 5. Coordinates for the sampling stations are provided in
Table 2 for stations located within the potential WDNR lease area for the Permitted Configuration and
in Table 3 for stations located within the potential WDNR lease area for the Alternative Configuration.
Sample stations were located using a Trimble Model GeoXT Differential Global Positioning System
(DGPS) with an accuracy of £1 meter. The datum used for designating sample coordinates was the
North American Datum of 1983 (NADB83), State Plane Coordinate System, Washington North,

Zone 4601. Samples were collected within 3 meters of the proposed sampling locations. If samples
could not be collected after two attempts, the AMEC Project Manager was notified, and the station
was abandoned. Sediments could not be collected at three proposed stations (GJP-2, GJP-3, and
GJ-13) due to substrate composition that prevented penetration of the sediment grab sampler.

3.2.2 Sediment Sample Collection

The Work Plan specified that a hand-core sediment sampler (20 cm diameter by 10 cm deep) be used
to collect the sediment samples at the shallowest water depth (Station GJP-1). Sediments at this
location were too coarse to sample using a hand-core sediment sampler, and the station was instead
sampled by hand at low tide using a spoon, as described in Section 4.1.1. Sediment samples at all
other sampling locations were collected using a 0.2-square-meter (m?) stainless-steel van Veen grab
sampler deployed from the sampling vessel. The van Veen sampler consists of two center-hinged,
weighted jaws that are deployed from a cable in the open position. The jaws extend into the
sediments when contact occurs with the bottom substrate; tension on the deployment cable causes
the jaws to close, which captures a relatively undisturbed sediment sample.

Samples were collected at 44 of the sample stations proposed in the Work Plan. Three samples could
not be collected, as described in Section 4.1. In addition, one duplicate sample was collected at
station GJP-20 for quality assurance/quality control (QA/QC) purposes. Each grab sample that was
collected and saved for analysis was photographed, visually inspected, and logged. Photographs of
the samples and selected photographs of field activities are provided in Appendix A.*

3 Photographs of infaunal samples are provided in Appendix A. Infauna are described in the Marine Biology
Baseline Inventory Report (AMEC In Prep).
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Sample characteristics were recorded on Qualitative Sample Characteristics forms, which are
provided in Appendix B.

3.2.3 Sample Preparation

Samples for chemical analysis were taken from a single grab collected at each station location. The
upper 10 cm of sediment not in contact with the grab sides was removed and placed in a clean
stainless-steel bowl. A portion of the sediment was homogenized and placed into a labeled clean
container obtained from the analytical laboratory. This material was analyzed for chemical analytes as
part of the Tier | analysis. Sediments to be analyzed for volatile organic compounds were not
homogenized. Instead, discrete samples for analysis for volatile organic compounds were collected
from each grab with as little disturbance of the sample as possible, and the samples were placed into
the appropriate sample containers.

The remaining sediment was not homogenized, placed in a clean container, and sent to the bioassay
laboratory (NewFields), where the samples were archived in the dark at 4 degrees Celsius (°C) to be
held for possible biological effects testing pending the results of chemical analysis.

3.2.4 Decontamination Procedures

Sample containers, instruments, working surfaces, technician protective gear, and other items
potentially contacting sediment sample material met high standards of cleanliness. All sediment-
handling equipment was cleaned and decontaminated prior to arrival at the site and between each
sampling station. All equipment and instruments used to remove sediment from the sampler or to
homogenize samples were made of stainless steel and were decontaminated before and in between
each use.

The decontamination procedure consisted of the following steps:

¢ Rinse the equipment with in situ salt water to remove all visible traces of sediment;

e Scrub with an Alconox solution;

¢ Rinse with in situ salt water;

o Perform a second scrub with Alconox, followed by a second rinse with in situ salt water; and
e Perform final rinse with distilled water.

Items that were not used immediately after decontamination were covered or wrapped with aluminum
foil.
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The AMEC standard decontamination procedure for the van Veen grab sampler and other sample
handling equipment is modeled after Puget Sound Estuary Program (PSEP) protocols (PSEP, 1997).
However, the decontamination procedure did not include any acid or solvent rinses; rather, the final
rinse was performed using distilled water.

3.2.5 Waste Sediment

All solid waste derived during this investigation was placed into lined 55-gallon steel drums, labeled,
characterized, and disposed of by AMEC in accordance with applicable regulations.

3.3 DATA ANALYSIS AND INTERPRETATION

Chemical analyses of sediment samples were completed by Analytical Resources, Inc. (ARI), in
Tukwila, Washington. Concentrations of all analytes were provided on a dry weight basis.
Interpretation of the quality of sediments within the study area was based on comparison to SMS
(WAC 173-204). No state SMS criteria have been established for some constituents potentially
present in nearshore sediments. For these analytes, DMMP SLs have been established for marine
sediment to evaluate the suitability of open water disposal for dredged sediments (DMMO 2008).
The DMMP SLs were used when available to evaluate sediment quality for those analytes with no
established SMS standards.

Washington State SMS include chemical concentration criteria for three metals and 35 organic
compounds. In addition, SMS criteria have been established for the sum of multiple compounds within
four categories of compounds: low-molecular-weight PAHs (LPAHSs), high-molecular-weight PAHs
(HPAHSs), total benzofluoranthenes, and total polychlorinated biphenyls (PCBs). The criteria for metals
and six of the organic compounds (phenol, 2-methylphenol, 4-methylphenol, 2,4-dimethylphenol,
pentachlorophenol, benzyl alcohol, and benzoic acid) are expressed on a dry weight basis (i.e.,
chemical concentration per dry weight of sediment). The criteria for the other organic compounds and
multiple compound categories are expressed as carbon-normalized sediment concentrations (i.e.,
chemical concentration per dry weight of organic carbon in sediment). Carbon-normalized chemical
concentrations were calculated using the sediment chemical concentrations expressed on a dry
weight basis and the measured percentage of total organic carbon (TOC) in each sediment sample
following the methods described by Michelsen (1992).

Washington State SMS provide provisions to confirm exceedances of chemical standards for
sediments by conducting confirmatory marine sediment biological tests (WAC 173-204-315). These
biological tests use approved bioassay methods to test representative marine organisms for two acute
effects and one chronic effect. Sediment samples that pass all required confirmatory biological tests
are designated as passing the applicable SQS of WAC 173-204-320 through 173-204-340, even if
chemical standards are exceeded.
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The DMMP SLs are guideline values that identify concentrations at or below which there is no
reason to believe that dredged material disposal would result in unacceptable effects on the marine
environment (DMMO 2008). If sediment chemical concentrations are greater than the DMMP SL
values, sediment bioassays are required if open water disposal of dredged material is being
considered. These biological tests also must assess two acute effect endpoints and one chronic
effect endpoint using approved bioassay methods and test organisms. The bioassay test organisms
selected to evaluate sediments within the study area are approved for use under SMS and the
dredging guidance.

The methods used to interpret sediment quality within the study area follow the SMS methods.
Chemical concentrations were compared to the applicable standard for marine sediments (i.e.,
expressed on carbon-normalized or dry weight basis). If a detected concentration of any analyte
exceeded the SMS standard or a DMMP SL value, sediment bioassays were conducted as a
confirmatory biological test (this occurred at one sampling location). Results of the bioassays are
assessed relative to the criteria specified in the SQS (WAC 173-204, Part Ill). If sediment samples
pass the bioassay tests according to SQS criteria, the sediments were considered to be in compliance
with the SMS as noted above. Sediments with detected analytes that were all below the SMS and SL
values were also considered to be in compliance with SMS.

4.0 RESULTS

This section describes the results from the 2011 sediment investigation, including deviations from the
2011 Sediment Implementation Work Plan; an overview of the QA/QC reviews of the sediment
chemistry analytical results; results of the Tier | chemical analyses; and results of Tier Il biological
testing.

4.1 DEVIATIONS FROM THE 2011 SEDIMENT IMPLEMENTATION WORK PLAN

Implementation of the 2011 baseline sediment investigation resulted in the following deviations from
activities proposed in the 2011 Work Plan.

o Sediment samples were not collected at 3 of the 47 proposed sampling locations (GJP-2,
GJP-3, and GJ-13) (Section 4.1.1);

¢ Sediment samples at Station GJP-1 were collected with a spoon rather than a hand-core
sediment sampler due to the coarse substrate characteristics (Section 4.1.1);

e Some minor deviations for project-specific QA/QC objectives were noted for some laboratory
results, although these minor QA/QC deviations do not affect the overall usability of the
analytical data (Section 4.1.2);
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e The Tier Il acute amphipod 10-day mortality sediment bioassay was conducted with the
species Eohaustorius estuarius instead of Rhepoxynius abronius (Section 4.1.3); and

e The Tier Il testing was conducted using a chronic bioassay test for the juvenile polychaete
Neanthes arenaceodentata instead of the Microtox luminescence test using the bacteria Vibrio
fisheri (Section 4.1.4).

Each of these deviations is discussed in greater detail below.

41.1 Sampling Locations

At sampling locations where the surface substrates consist of gravel, cobble, rock, large woody
debris, or macrophytes, penetration of the Van Veen grab sampler into the sediment is often
insufficient for sample collection, and frequently the jaws of the sampler will not completely close, as
these materials are caught between the jaws of the sampler.

Two attempts were made to collect sediment samples at, and near, the sampling coordinates
proposed for Stations GJP-2, GJP-3, and GJ-13 (Figure 5). The van Veen grab sampler was unable
to collect sediment samples at these locations because no sediment was retained by the sampler.

The Work Plan specified that a hand-core sediment sampler (20 cm diameter by 10 cm deep) be used
to collect the sediment samples at the shallowest water depth (Station GJP-1). Sediments at this
location were too coarse to sample using a hand-core sediment sampler; therefore, the station was
sampled by hand at low tide using a spoon to dig sediment out from between the coarse gravel and
cobble that was present.

41.2 QA/QC Review of Sediment Chemistry Results

Forty-five sediment samples were submitted to Analytical Resources, Inc. (ARI), of Tukwila,
Washington, for Tier | chemical analyses. AMEC conducted a data quality review and validation of the
analytical results and data package provided by ARI. Results of the review are summarized in this
section. The complete data review and data validation report are presented in Appendix C.

All data were evaluated for precision, accuracy, completeness, representativeness, and comparability
with respect to project data quality objectives. Results of the data review determined that data
completeness is greater than 99 percent, and results are valid as reported with limited qualifications.
Analyses were conducted in compliance with the cited laboratory methods and with specific
requirements of the Work Plan. Laboratory QA measures were implemented and indicate acceptable
accuracy and precision for analyses on samples as submitted.
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A limited number of data points have been qualified as estimated or as nondetected with elevated
reporting limits due to minor deviations from quality control limits. These QA/QC deviations are
summarized in Table 4. The affected analytical results were assigned data qualifiers in accordance
with EPA’s recommendations. These qualifications do not limit the usability of the data for project
purposes.

Data review and qualification were performed following EPA guidance documents for Superfund data
review (EPA 2008, 2010), which were developed specifically for the EPA’s Contract Laboratory
Program. For the purposes of data validation for this investigation, the EPA’s Superfund data review
procedures were modified where the Superfund data review guidelines differed from EPA’s SW-846
quality-control requirements or data quality requirements specified in the Work Plan. In the absence of
Work Plan criteria or EPA guidance, laboratory historical control limits were applied for the data
evaluation.

4.1.3 Amphipod Species Selection

The 10-day amphipod bioassay using Rhepoxynius abronius was proposed in the Work Plan for the
acute toxicity tests. However, three species of amphipods are approved under the Washington SMS
for biological testing of marine sediments (Ampelisca abdita, Rhepoxynius abronius, and Eohaustorius
estuarius). The selection of the appropriate species is based upon the predominant grain size of the
sediments to be tested, the interstitial salinity of pore water, and the availability of the species at the
time of year testing is conducted. A. abdita is recommended when the fraction of fine-grained particles
(clay and silt) is greater than 60 percent. This species is not native to the Pacific Northwest and may
not be available from suppliers at the specified juvenile life stage year-round (RSET 2009).

R. abronius or E. estuarius is recommended when the fraction of sediment fine-grained particles is
less than 60 percent (PSEP 1995). R. abronius is a free-burrowing amphipod that requires a
porewater salinity of at least 25 parts per thousand (ppt). R. abronius has been shown to be sensitive
to sediments with high (>60 percent) percentage of fines, particularly those with high clay content
(RSET 2009). E. estuarius is also a free-burrowing amphipod. E. estuarius can tolerate a broader
range of porewater salinities than R. abronius (approximately 0 to 36 ppt [RSET 2009]), and is
suitable for use for the full range of grain sizes, except that there is some evidence that its survival is
affected by high clay percentages (>20 percent or >70 percent [RSET 2009]).

E. estuaries was selected as the test amphipod because of its salinity tolerance, sediment grain-size
tolerance, availability, and acceptability as one of the approved species of amphipods. Over the last
decade, this species has been increasingly selected over R. abronius for bioassay testing in Puget
Sound (B. Hessler, NewFields, personal communication).
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Table 4 Quality Assurance / Quality Control Deviations from the Work Plan

Parameter

Comment

Metals
Matrix spikes

Antimony recoveries in matrix spike samples for Station GP-23, GP-34, and GJ-45
were consistent (21 to 28 percent), but below the Work Plan lower limit of 75 percent.
Because recoveries from the blank spikes were all 100 percent, this indicates a
matrix effect specific to the site samples. Antimony was not detected with reporting
limits more than an order of magnitude below applicable standards. Data are
considered usable with reporting limits qualified as estimated (UJ).

Pesticides
Reporting limits

Initial and
continuing
calibration

Accuracy and
precision

Matrix spikes

With limited exceptions, reporting limits for pesticides were below limits specified in
the Work Plan and below applicable standards. Reporting limits for Aldrin at three
stations were exceeded applicable standards. Reporting limits exceeded the DMMP
SL values for Aldrin in 3 samples, Heptachlor in 1 sample, and total Chlordane in

1 sample. Reporting limits affected by interferences were flagged with a “Y” qualifier.

The 4,4’-DDT breakdown exceeded the Work Plan criterion prior to the analyses of
Station GJ-14, GJ-15, GJP-22, and GP-41. 4,4-DDT was not detected in any
sample, but the reporting limits in the affected samples have been qualified as
estimated (UJ).

Dual-column results for detected pesticides — Trans-nonchlor measurements on the
two gas chromatograph columns were near the reporting limit but differed by greater
than 25 percent for Station GJP-25, GJ-26, and GP-42. Results were qualified as
estimated (J).

Recoveries of Lindane, heptachlor, and 4,4’-DDT from Station GP-28 spikes were
below the Work Plan QA objective. These pesticides were not detected in the
sample, but reporting limits in sample GP-28 were flagged as estimated with
potential low bias (UJ).

SVOCs and PAHs

Reporting limits

Blanks

Matrix spikes

With limited exceptions, all analyses achieved the project-specified reporting limits
for a dry-weight basis. Reporting limits are elevated for phenol, 2-methylphenol and
N-nitrosodiphenylamine in a limited number of samples. Reporting limits for benzoic
acid, 4-methylphenol, and diethyl phthalate were above the project objectives but
below the applicable standards identified in the Work Plan. Reporting limits for
hexachlorobutadiene, 1,2-dichlorobenzene, 1,4-dichlorobenzene, 1,2,4-
trichlorobenzene, and hexachlorobenzene were below the project objectives but
marginally above one or more of the SMS identified in the Work Plan. Reporting
limits for 1,2,4-trichlorobenzene and hexachlorobenzene were marginally above the
Washington SQS when results are expressed as carbon-normalized concentrations.
These analytes were not detected in any sample.

Bis(2-ethylhexyl) phthalate was detected below the nominal reporting limit in the
method blanks associated with some sample batches. Low concentrations of this
analyte reported in Station GJ-23, GJP-4, GJ-26, GP-24, GP-41, and GJ-14 are
potentially attributable to laboratory background and have been qualified to be
non-detected at the concentration noted or at the reporting limit.

Benzoic acid recoveries were below Work Plan limits (40 percent) from the MS/MSD
from Station GJ-9 (18.9 and 16.9 percent, respectively). Benzoic acid was detected
at trace concentrations in a limited number of samples; data were qualified as
estimated (J) below the reporting limit.
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Parameter Comment

PCBs

Dual-column The dual-column analysis for Aroclor 1242 in Station GP-31 was qualified as

analyses estimated (J) due to variability between the results from the two columns.

Field duplicates Aroclor 1242 was detected in one of the field duplicates, but not in the other. The
difference between the reporting limit (3.9 ug/kg) in Station GJP-20 and the reporting
limit in its duplicate (DGJP-20 [8.8 ug/kg]) slightly exceeds the control limit of + the
reporting limit for variability at low concentrations. Results in the duplicates are
qualified as UJ (estimated reporting limit for the primary sample) and J (estimated
value for the field duplicate).

VOCs No QA/QC issues

Abbreviation(s)

J: The analyte was positively identified and the associated numerical value is the
approximate concentration of the analyte in the sample (due either because the
concentration was below the reporting limit or because of minor deviations from certain
quality control criteria.)

(UNK Indicates the analyte was analyzed for but not detected. The analyte detection limit is
an estimated value.

Y: Interferences are present that affect the accuracy of the reporting limit.

DMMP Dredged Material Management Program

MS/MSD: matrix spike/matrix-spike duplicate

PAHSs: polycyclic aromatic hydrocarbons

PCBs: polychlorinated biphenyls

QA: quality assurance

SL: screening level

SMS: Washington Sediment Management Standards

SQS: Washington Sediment Quality Standards

SVOCs: semivolatile organic compounds

VOCs: volatile organic compounds

QA/QC: quality assurance/quality control

pa/kg: micrograms/kilogram

41.4 Selection of Chronic Sediment Bioassay

The 20-day juvenile polychaete bioassay for growth rate was used for chronic toxicity tests instead of
the Microtox bioassay indicated in the Work Plan. This change was based on recommendations

received from Ecology on the draft work plan (L. Inouye, Ecology, e-mail dated July 14, 2011). Recent
information has found that the number of bioassay failures for the Microtox test increases substantially
with sediment holding time (Word, et al. 2011). To avoid this possible result, the juvenile polychaete
bioassay (an approved sediment chronic bioassay for biological testing under Washington SMS) was

used for chronic bioassay testing.
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4.2 SEDIMENT TIER | RESULTS

This section discusses the sediment analytical results for each category of chemicals for which
analyses were conducted, and addresses any deviations from data quality objectives specified in the
Work Plan. Sediment samples were analyzed for the following chemical categories:

o Sediment conventionals; o PAHSs;
e Metals; e PCBs; and
e Chlorinated pesticides; ¢ Volatile organic compounds (VOCs).

e Semivolatile organic compounds
(SVOCs) (other than PAHs);

The sediment chemistry data are compared to Washington State Marine Sediment Quality Standards
(WAC 173-204-320) and the DMMP sediment cleanup screening levels. Analytical results are
summarized and discussed briefly below for each of these categories of chemical analytes. Complete
analytical results are presented in Appendix D.

4.21 Sediment Conventionals

Sediment samples were analyzed for the following conventional parameters:

e Total solids; e Sulfide;
e Preserved total solids; e TOC; and
o Total volatile solids; e Grain size as percentage fines.

e N-ammonia;

Results of analyses for sediment conventional parameters are presented in Appendix D (Table D-1).

4.2.2 Metals

Sediment samples were analyzed for the following metals and organometallic compounds:

e Antimony; e Mercury;

e Arsenic; e Nickel;

e Cadmium; e Silver;

e Chromium; e Zinc; and
e Copper; e Tributyltin.
e Lead;
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No metals were detected at concentrations exceeding the respective SQS or SL values. Complete
analytical results are presented in Appendix D (Table D-2).

Summary statistics for detected metals are provided in Table 5. Arsenic, chromium, copper, lead,
nickel, and zinc were detected at concentrations greater than the laboratory reporting limits in most
sediment samples, but the maximum concentrations of these naturally occurring metals detected in
any sample were lower than both the SQS or SL values. Cadmium was detected in three samples, but
concentrations were less than the SQS and SL values.

No QA/QC validation issues were identified disqualifying any of the metals data.

4.2.3 Chlorinated Pesticides

Sediment samples were analyzed for the following chlorinated pesticides:

e Lindane; e Total DDT;

o Heptachlor; e trans-Chlordane;

e Aldrin; e cis-Chlordane;

e Dieldrin; e oxy-Chlordane;

e 4,4-DDE; e cis-Nonachlor;

e 4.4-DDD; e trans-Nonachlor; and
e 44-DDT; e Total chlordane.

No pesticides were detected at concentrations exceeding the respective SL values. Complete
analytical results for pesticides are presented in Appendix D (Table D-3).

trans-Nonachlor was the only individual pesticide analyte detected above the laboratory reporting

limit. trans-Nonachlor is one of the compounds that constitute total chlordane, and was detected in
samples collected at 12 sediment sampling locations. No SQS or SL value has been established for
trans-nonachlor, but all detected trans-nonachlor concentrations and all total chlordane concentrations
were well below the SL established for total chlordane. Summary statistics for detections of total
chlordane are provided in Table 6.

Except for aldrin for samples GJP-11 and GJ-18, the reporting limits for all pesticide analyses were
within the applicable QA/QC standards.

No QA/QC validation issues were identified disqualifying any of the pesticides data.
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Table 5 Summary of Detected Pesticides

Arsenic Cadmium Chromium  Copper Lead Mercury Nickel Zinc
Parameter (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Mean Concentration 9.2 0.3 27.8 16.0 6.2 0.05 26.2 49.1
Standard Deviation 1.3 0.1 8.4 5.8 1.9 0.01 9.1 16.1
Minimum Concentration 6 0.3 14.8 6.5 3 0.03 13 23
Maximum Concentration 12 0.4 38 231 8 0.07 38 69
Detection Frequency 41/45 3/45 45/45 45/45 40/45 35/45 45/45 45/45
SQS 57 5.1 260 390 450 0.41 NA 410
SL 57 5.1 260 390 450 0.41 140 410
Abbreviations
DMMP: Dredged Material Management Program SL: DMMP Screening Level
mg/kg: milligrams per kilogram SQS: Washington Marine Sediment Quality Standard

NA: not available

Table 6 Summary of Detected Pesticides

Total Chlordane

Parameter (ug/kg)
Mean Concentration 1.01
Standard Deviation 0.48
Minimum Concentration 0.53
Maximum Concentration 1.90
Detection Frequency 12/45
SL 2.80
Abbreviations

DMMP: Dredged Material Management Program
SL: DMMP Screening Level
pag/kg: micrograms per kilogram
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4.2.4 Semivolatile Organic Compounds

Sediment samples were analyzed for the following SVOCs (not including PAHS):

e 1,2-Dichlorobenzene; e Dibenzofuran;

e 1,3- Dichlorobenzene; ¢ Hexachlorobutadiene;

e 1,4- Dichlorobenzene; ¢ N-Nitrosodiphenylamine;
e 1,2 4-Trichlorobenzene; e Phenol;

¢ Hexachlorobenzene; e 2-Methylphenol;

e Dimethyl phthalate; e 4-Methylphenol;

o Diethyl phthalate; o 2,4-Dimethylphenol

e Di-n-butyl phthalate; e Pentachlorophenal;

e Butyl benzyl phthalate; e Benzyl alcohol; and

e Bis(2-ethylhexyl) phthalate; e Benzoic acid.

e Di-n-octyl phthalate;

Concentrations were reported as micrograms of analyte per kilogram (pg/kg) of sample material on a
dry weight basis and as milligrams per kilogram (mg/kg) of organic carbon (OC), and the results were
evaluated as described in Section 3.3. No SVOC was detected at concentrations exceeding either the
respective SQS or SL values on a dry weight basis. One SVOC was detected in a single sample at a
carbon-normalized concentration that exceeds the carbon-normalized SQS. Complete analytical
results for SVOCs are presented in Appendix D. Table D-4 provides SVOC concentrations on a
sediment dry-weight basis, and Table D-5 provides SVOC concentrations normalized to sediment
total organic carbon content.

A few SVOCs were detected above reporting limits at a number of stations. The detected SVOCs
comprised bis(2-ethylhexyl) phthalate, dibenzofuran, phenol, 2-methylphenol, 4-methylphenol,
2,4-dimethylphenol, benzyl alcohol, and benzoic acid. Concentrations on a dry weight basis for all of
the detected SVOC analytes are less than the respective SQS and SL values. One analytical result
exceeded the carbon-normalized SQS: the concentration of dibenzofuran in the sample collected at
station GJ-8 exceeded the carbon-normalized SQS value.

Summary statistics for the detected SVOCs are provided in Table 7 (dry weight concentrations) and
Table 8 (carbon-normalized concentrations).
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Table 7 Summary of Detected Semivolatile Organic Compounds (Dry-Weight Concentrations)

Bis- 24-
[2-ethylhexyl] Dibenzo- 2-Methyl- 4-Methyl- Dimethyl- Benzyl Benzoic
phthalate furan Phenol phenol- phenol phenol- alcohol acid
Parameter (ug/kg) (ug/kg)  (uglkg)  (uglkg)  (uglkg)  (uglkg)  (uglkg)  (pglkg)
Mean Concentration 15.0 86 28.2 8.2 16.1 6.1 10.5 127.2
Standard Deviation 1.4 100 36.0 NA 3.8 0.9 4.6 321
Minimum Concentration 14.0 15 9.3 NA 11.0 4.7 5.2 92.0
Maximum Concentration 17.0 200 160.0 NA 22.0 7.8 26.0 190.0
Detection Frequency 5/45 3/45 16/45 1/45 9/45 8/45 19/45 10/45
SL 1,300 540 420 63 670 29 57 650
Abbreviation(s)
DMMP: Dredged Material Management Program
SL: DMMP Screening Level (ug/kg dry weight)
pg/kg: micrograms per kilogram
Table 8 Summary of Detected Semivolatile Organic Compounds (Carbon-Normalized Concentrations)
Bis[2-ethylhexyl] Dibenzo-
phthalate furan
Parameter (mg/kg OC) (mg/kg OC)

Mean Concentration 1.3 11.2
Standard Deviation 0.2 15.7
Minimum Concentration 1.2 1.0
Maximum Concentration 1.6 29.2
Detection Frequency 5/45 3/45
SQS 47 15
Note(s)
1. Shaded cell indicates detected concentration exceeds SQS.
Abbreviation(s)
mg/kg OC: milligrams per kilogram organic carbon
SQS: Washington Marine Sediment Quality Standard (mg/kg OC)
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With limited exceptions, all SVOC analyses achieved the project-specified reporting limits for a
dry-weight basis. Reporting limits for benzoic acid, 4-methylphenol, and diethyl phthalate were above
the project-specific data quality objectives, but the reporting limits were below all the applicable SQS
and RL values. ARl was able to report estimated concentrations for detections of these analytes in
some samples at concentrations near or below the project data-quality objectives. Reporting limits for
1,2,4-trichlorobenzene and hexachlorobenzene for the carbon-normalized results were within the
project data-quality objectives, but marginally above one or more of the SMS. None of these analytes
was detected in any sample.

No QA/QC validation issues were identified disqualifying any of the pesticides data.

4.2.5 Polycyclic Aromatic Hydrocarbons

Sediment samples were analyzed for the following PAHSs:

e Total LPAHSs; e Fluoranthene;

e Naphthalene; e Pyrene;

e Acenaphthylene; ¢ Benz(a)anthracene;

e Acenaphthene; e Chrysene;

e Fluorene; e Total benzofluoranthenes;

e Phenanthrene; e Benzo(a)pyrene;

e Anthracene; ¢ Indeno(1,2,3-c,d)pyrene;

o 2-Methylnaphthalene; o Dibenz(a,h)anthracene; and
e Total HPAHSs; e Benzo(g,h,i)perylene.

Results are reported on both a dry-weight and carbon-normalized basis. One or more PAHs were
detected at concentrations greater than the laboratory reporting limit in all sediment samples;
however, only the sample from Station GJ-8 contained concentrations of any PAH compound that
exceeded either SQS or SL criteria. The sample from Station GJ-8 contained both LPAHs and HPAHs
at concentrations that exceeded SQS and/or SL criteria. Complete analytical results for PAH analyses
are presented in Appendix D; Table D-6 provides PAH concentrations on a sediment dry-weight basis,
and Table D-7 provides PAH concentrations normalized to sediment organic carbon content.

Summary statistics for the detected PAHs are provided in Table 9 (concentrations based on
dry-weight sediment) and Table 10 (concentrations normalized to organic carbon).

No QA/QC validation issues were identified disqualifying any of the PAH data.
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Table 9 Summary of Detected Polycyclic Aromatic Hydrocarbons (Dry-Weight Concentrations)

Total Naphtha- Acenaph-  Acenaph- Phenan- Anthra- 2-Methyl- Total
LPAH lene thylene thene Fluorene threne cene naphthalene HPAH
Parameter (Mg/kg)  (pgfkg)  (ug/kg)  (ughkg)  (pghkg)  (uglkg)  (wglkg) (pg/kg)  (uglkg)
Mean Concentration 291.3 24 .4 193.0 57.7 57.2 199.4 92.4 24.8 778.9
Standard Deviation 1184.1 37.3 282.0 62.7 140.1 805.6 237.2 12.3 3234.3
Minimum Concentration 12.0 11.0 11.0 20.0 11.0 12.0 9.2 9.2 9.4
g"ax'm“m : 7,630 210 610 130 580 5,200 900 67 21,740
oncentration
Detection Frequency 42/45 27145 4/45 3/45 17/45 42/45 14/45 35/45 45/45
SL 5,200 2,100 560 500 540 1,500 960 670 12,000
Benzo- Indeno- Dibenzo- Benzo-
Fluoran- Benz[a]- fluoran- Benzo[a]- [1,2,3-c,d]- [a,h]- [g;h,i]-
thene Pyrene anthracene Chrysene thenes pyrene pyrene anthracene  perylene
Parameter (ng/kg) (png/kg) (ug/kg) (ng/kg) (ug/kg) (png/kg) (ug/kg) (ug/kg) (ng/kg)
Mean Concentration 201.7 183.3 80.8 84.2 125.9 89.9 85.7 26.2 74.7
Standard Deviation 841.6 755.7 280.3 276.4 463.9 311.1 296.3 76.4 252.8
Minimum Concentration 13.0 11.0 10.0 10.0 9.4 10.0 9.3 4.8 9.5
Maximum 5,400 4,900 1,600 1,700 3,100 1,800 1,500 340 1,400
Concentration
Detection Frequency 41/45 42/45 32/45 37/45 44/45 33/45 25/45 19/45 30/45
SL 1,700 2,600 1,300 1,400 3,200 1,600 600 230 670
Notes
1. Shaded cell indicates detected concentration exceeds DMMP screening level value.
Abbreviations
DMMP: Dredged Material Management Program
HPAH: high-molecular-weight polycyclic aromatic hydrocarbon
LPAH: low-molecular-weight polycyclic aromatic hydrocarbon
SL: DMMP Screening Level (ug/kg dry weight)
pg/kg: micrograms per kilogram
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Table 10 Summary of Detected Polycyclic Aromatic Hydrocarbons (Carbon-Normalized Concentrations)

Fluorene
Total LPAH Naphthalene Acenaphthylene Acenaphthene (mg/kg Phenanthrene  Anthracene

Parameter (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) 0C) (mg/kg OC) (mg/kg OC)
Mean Concentration 35.4 2.6 254 7.4 6.8 24.3 12
Standard Deviation 171.7 5.6 42.7 10.1 20.3 116.9 35
Minimum 12 0.9 0.9 15 0.9 12 1
Concentration
paximum 1,116 31 89 19 85 760 132

oncentration
Detection Frequency 42/45 27/45 4/45 3/45 17/45 42/45 14/45
SQS 370 99 66 16 23 100 220

Benz[a]-
2-Methyl- anthracene Benzo-
naphthalene  Total HPAH Fluoranthene Pyrene (mg/kg Chrysene fluoranthenes

Parameter (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) 0CQC) (mg/kg OC) (mg/kg OC)
Mean Concentration 2.3 94.9 24.9 22.5 9.8 9.9 15.0
Standard Deviation 1.6 471.5 122.7 110.0 41.0 40.4 67.8
Minimum 0.7 17 1.4 1.0 0.8 0.8 1.3
Concentration
g"ax'm“m : 9.8 3,178 789 716 234 249 453

oncentration
Detection Frequency 35/45 45/45 41/45 42/45 32/45 37/45 44/45
SQS 38 960 160 1000 110 110 230
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Indeno- Dibenzo- Benzo-
Benzo[a]- [1,2,3-c,d]- [a,h]- [9,h,i]-
pyrene pyrene anthracene perylene
Parameter (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC)
Mean Concentration 10.8 10.8 3.3 9.1
Standard Deviation 454 435 11.3 37.0
Minimum 0.9 0.7 0.3 0.8
Concentration
paximum 263 219 50 205
oncentration
Detection Frequency 33/45 25/45 19/45 30/45
SQS 99 34 12 31
Notes
1. Shaded cell indicates detected concentration exceeds SQS value.
Abbreviations
HPAH: high-molecular-weight polycyclic aromatic hydrocarbon
LPAH: low-molecular-weight polycyclic aromatic hydrocarbon
SQS: Washington Marine Sediment Quality Standard (mg/kg OC)

mg/kg OC: milligrams per kilogram organic carbon
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4.2.6 Polychlorinated Biphenyls

Sediment samples were analyzed for PCB content for the following individual Aroclors:

e Aroclor 1016; e Aroclor 1260;

e Aroclor 1242; e Aroclor 1221;

e Aroclor 1248; e Aroclor 1232; and
e Aroclor 1254; e Total PCBs.

The concentrations of total PCBs were less than the SL or SQS values in all sediment samples. The
sediment PCB data are provided in Appendix D (Table D-8). The concentrations of total PCBs shown
in Table D-8 are expressed both on a sediment dry-weight basis and normalized to organic carbon
content.

Only two Aroclors were detected at concentrations above the laboratory reporting limit: Aroclor 1242
was detected in 17 of the 45 sediment samples, and Aroclor 1248 was detected in one sample. No
SQS or SL criteria have been established for individual Aroclors; however, total PCB concentrations
(normalized to organic carbon) were less than the sediment SQS criteria, and total PCB
concentrations (on a dry-weight basis) were less than the SL values, in all of the sediment samples.

Summary statistics for analyses of total PCBs are provided in Table 11.

No QA/QC validation issues were identified disqualifying any of the PCB data.

Table 11 Summary of Total Polychlorinated Biphenyls

Total PCBs Total PCBs
Parameter (ng/kg) (mg/kg OC)
Mean Concentration 6.97 0.67
Standard Deviation 4.37 0.45
Minimum Concentration 3.9 0.33
Maximum Concentration 24 2.03
Detection Frequency 19/45 19/45
SQS NA 12
SL 130 NA

Abbreviations
DMMP: Dredged Material Management Program
mg/kg OC: milligrams per kilogram organic carbon

NA: not available
PCBs: polychlorinated biphenyls
SL: DMMP Screening Level (ug/kg)
SQS: Washington Marine Sediment Quality Standard (mg/kg OC)
pa/kg: micrograms per kilogram
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4.2.7 Volatile Organic Compounds

Sediment samples were analyzed for the following VOCs:

e Trichloroethene; o Ethylbenzene; and

e Tetrachloroethene; o Total xylenes.

The VOC data are provided in Appendix D (Table D-9).

No VOCs were detected at concentrations greater than the laboratory reporting limits in any of the
sediment samples.

No QA/QC validation issues were identified disqualifying any of the VOC data.

4.3 SEDIMENT TIER Il RESULTS

This section provides an overview of the Tier Il sediment bioassay testing. A detailed description of
the bioassay tests and all bioassay data are provided in Appendix D.

Only one sampling station, GJ-8, showed detected concentrations of chemical analytes (PAHs and
one other SVOC) that exceeded SQS or SL values. As such, marine bioassay tests were conducted
on the archived sample from Station GJ-8 to assess compliance with the Washington SQS.

Under WAC 173-204-315, marine biological tests are conducted on samples that fail the SQS
chemical criteria in order to determine whether sediments comply with the SWS. The marine
biological tests are to include two acute toxicity bioassays and one chronic effects bioassay. In order
to test the sediments from Station GJ-8, the archived sediment sample from Station GJ-8 was used to
perform the following Ecology-approved bioassay tests:

e 10-day amphipod mortality acute bioassay using E. estuarius;

e 48-hour larval development acute bioassay using M. galloprovincialis; and

e 20-day juvenile polychaete chronic growth bioassay using N. arenaceodentata.
The sediments from Station GJ-8 passed all three marine bioassay tests and therefore comply with
the Washington state SQS. Results of the tests and criteria for selection of reference sediments are

presented in this section. Table 12 summarizes the biological effects criteria for Puget Sound marine
sediment bioassay tests.
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Table 12 Biological Effects Criteria for Puget Sound Marine Sediment Bioassays

Bioassay Sediment Quality Standard?
The test sediment has a significantly higher (t-test, p < 0.05) mean mortality
Amphipod than the reference sediment, and the test sediment mean mortality is more
(Eohaustaurius estuaries) than 25 percent greater, on an absolute basis, than the reference sediment

mean mortality.

The test sediment has a mean survivorship of normal larvae that is
Larval significantly less (it-test, p < 0.1) than the mean normal survivorship in the
(Mytilus galloprovincialis) reference sediment, and the mean normal survivorship in the test sediment is
less than 85 percent of the mean normal survivorship in reference sediment.

The mean individual growth rate of polychaetes in the test sediment is less
than 70 percent of the mean individual growth rate of the polychaetes in the
reference sediment, and the test sediment mean individual growth rate is
statistically different (t-test, p < 0.05) from the reference sediment mean
individual growth rate.

Juvenile polychaete
(Neanthes arenaceodentata)

Notes
1. Source: Ecology, 2008.
2. The sediment quality standards are exceeded if one test fails the listed criteria (WAC 173-04-320[3]).

4.3.1 Reference Sediments

Marine bioassay tests rely on reference sediments to provide a baseline against which to compare the
toxicity of the test sediments (i.e., the sediment samples being tested). Reference sediments
represent “clean” sediments that are relatively free of contaminants and representative of the
environment where the test sediments were collected. As such, reference sediments are used to
evaluate the baseline growth or mortality of the subject test organism assuming no effects from
potential contamination.

Sediment grain-size characteristics and/or total organic carbon levels are important in selecting
representative reference sediments for the bioassay tests. While no specific criteria have been
established as to how closely the test and reference sediments should match in grain size and/or total
organic carbon levels, one “rule of thumb* provided in the Dredged Material Evaluation and Disposal
Procedures Users’ Manual (DMMO 2008) suggests that an ideal reference sediment would have
differences of less than 25 percent in percentage of fines (i.e., fraction of clay and silt-sized particles)
and less than 1 percent in TOC content relative to the bioassay test sediment (RSET 2009).

Reference sediments for the bioassay tests were collected by the NewFields staff on July 27, 2011,
from Carr Inlet (CI-01) and stored in a walk-in cold room at 4 + 2°C in the dark until starting the
bioassay tests. The Carr Inlet reference sediment consisted of 6.0 percent fines compared to

17.5 percent fines in Station GJ-8 test sediment; the difference in percentage of fines agrees with the
DMMP “rule of thumb” guidance for reference sediments. Carr Inlet reference sediment has a TOC
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content ranging from 0.2 to 11.8 percent (DMMO 2008), which overlaps the TOC measured for the
Station GJ-8 test sediment (0.684 percent).

Carr Inlet sediments are recommended by the EPA and the DMMO as suitable reference material for
marine sediment bioassay testing (DMMO 2008; PSEP 1995). A map of Carr Inlet reference areas
published by the U.S. Army Corps of Engineers (Seattle District) Dredged Material Management
Office can be found at the following Web site:

http://www.nws.usace.army.mil/PublicMenu/ documents/DMMO/EIM_DAIS_Carr_Inlet_Fines.jpg

43.2 10-Day Amphipod Bioassay

The 10-day acute mortality bioassay test with E. estuarius was initiated on August 5, 2011, using
sediment samples from Station GJ-8 collected on July 6, 2011. Details on how the bioassay tests
were set up and the monitoring results for dissolved oxygen (DO), pH, temperature, and salinity
during the bioassay are provided in Appendix D.

The mean mortality of amphipods in Station GJ-8 sediments was 8 percent; this value was not
significantly higher than the mean mortality of 5 percent in reference sediment (one-tailed t-test,

p > 0.05). These results indicate the Station GJ-8 sediments passed the 10-day sediment amphipod
mortality bioassay. Under the SMS, test sediments fail the acute amphipod mortality bioassay SQS if
the mean mortality of amphipods in the test sediment has a significantly higher (one-tailed t-test,

p < 0.05) mean mortality than the reference sediment, and the test sediment mean mortality is more
than 25 percent greater, on an absolute basis, than the reference sediment mean mortality (Table 12).

Review of test results indicates that the amphipods used for testing were in good condition and the
reference sediments were acceptable for comparison to SMS. The measured mortality in control
sediment (3 percent) met the SMS performance criteria of <10 percent mortality, and the mean
mortality in reference sediment (5 percent) met the SMS performance criteria of <25 percent mortality
(WAC 173-204-315[2][a]).

The measured water quality parameters for salinity, DO, and pH during the 10-day testing period were
within the recommended range for E. estuarius (Ecology, 2008). The temperature range
recommended for testing (15 £ 1°C) was maintained during the first 6 days of the test; the
temperature increased above this range during days 7 to 8 (17.1 to 17.4°C), day 9 (19.5°C) and

day 10 (16.2 to 16.5°C). The low mortality observed in the control and test sediments during these
periods indicates that the elevation in water temperature would not be expected to affect the test
results. All other QA/QC test parameters (ammonia and sulfide concentrations, positive and negative
controls) were within recommended limits established for this bioassay.
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4.3.3 48-Hour Larval Development Bioassay

The acute larval development bioassay test with M. galloprovincialis was initiated on August 8, 2011,
using sediments from Station GJ-8 collected on July 6, 2011. Details on how the bioassays were set
up and the monitoring results for DO, pH, temperature, and salinity during the bioassay are provided
in Appendix D.

The mean normal survival of M. galloprovincialis larvae exposed to sediments from Station GJ-8
(78.9 percent) was not significantly less than the mean normal survival of larvae exposed to reference
sediment. These results indicate the Station GJ-8 sediments passed the sediment acute larval
development bioassay. Under the SMS, test sediments fail the acute larval development bioassay
SQS if the mean survival of normal larvae is significantly less (one-tailed t-test, p < 0.1) than the mean
normal survival in the reference sediment, and the mean normal survival in the test sediment is less
than 85 percent of the mean normal survival in the reference sediment (Table 12).

Review of test results indicates that the test conditions and reference sediments were acceptable for
comparison to SMS. All measured water quality parameters and QA/QC test parameters were within
recommended limits established for this bioassay. The mean mortality in the control sediment

(3.6 percent) met the SMS acceptability criteria of <30 percent (WAC 173-204-315[2][b]).

4.3.4 20-Day Juvenile Polychaete Bioassay

The chronic juvenile polychaete bioassay with N. arenaceodentata was initiated on August 9, 2011,
with sediments from Station GJ-8 collected on July 6, 2011. Details on how the bioassays were set up
and the monitoring results for DO, pH, temperature, and salinity during the bioassay are provided in
Appendix D.

The mean individual growth in the test sediments (MIG+) from Station GJ-8 (0.543 milligrams per
individual per day [mg/ind/day]) was not significantly less than the mean individual growth in the
reference (MIGR) (0.565 mg/ind/day). These results indicate the Station GJ-8 sediments passed the
sediment chronic juvenile polychaete bioassay. Under the SMS, test sediments fail the chronic
juvenile polychaete bioassay SQS if MIG+ is statistically lower (one-tailed t-test, p < 0.05) than MIGg;
and MIGt < 70 percent MIGg.

No mortality was observed in the control sediment, and mean individual growth in the control
sediment was 0.611 mg/ind/day. These values fall within the test acceptability criteria of <10 percent
mean mortality and 20.38 mg/ind/day mean individual growth for this bioassay. All measured water
quality parameters and QA/QC test parameters were within recommended limits established for this
bioassay.
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5.0 SUMMARY

Surficial sediment samples (upper 10 cm) were collected during July 1 to 8, 2011, within two
alternative configurations (referred to as the Permitted and Alternative Configurations) for the trestle
and wharf being considered for Gateway Pacific Terminal Project. A total of 45 samples were
collected from 44 locations (plus one field duplicate sample) extending from the ordinary high water
mark to a maximum depth of approximately -125 feet MLLW.

As part of the Tier | analysis, all samples were analyzed for metals and organic chemicals for which
Washington Marine Sediment Quality Standards and screening levels for in-water disposal of dredged
material have been established. Samples were analyzed for the following classes of constituents:

e Metals; ¢ SVOCs;
e Chlorinated pesticides; ¢ PCBs; and
o PAHSs; e Volatile organic compounds.

In addition to the above analytes, sediment conventionals (grain size, total solids, total volatile solids,
and TOC) were also analyzed.

With the exception of PAHs and one SVOC in the sediment sample from Station GJ-8, all detected
analytes in samples from all sampling locations were at concentrations below Marine SQS. Because
PAH concentrations in Station GJ-8 samples exceeded sediment management standards, sediment
samples from Station GJ-8 samples were used for bioassay testing, in accordance with

WAC 173-204-315, to assess compliance with the state SQS. Sediments from Station GJ-8 were
used for the following Ecology-approved bioassay tests:

e 10-day amphipod mortality acute bioassay using Eohaustorius estuarius;
e 48-hour larval development acute bioassay using Mytilus galloprovincialis; and

e 20-day juvenile polychaete chronic growth bioassay using Neanthes arenaceodentata.

Test results indicated that sediments from Station GJ-8 passed all three bioassay tests. As noted in
WAC 173-204-310(2), “Sediment samples that pass all the required confirmatory biological tests are
designated as passing the applicable Sediment Quality Standards of WAC 173-204-320 through 173-
204-340, notwithstanding the sediment’s previous initial designation under subsection (1) of this
section.” Therefore, sediments at all 45 stations are compliant with SMS Marine Sediment Quality
Standards, as well as the screening levels of the DMMP.

AMEC

2011 Baseline Sediment Sampling Report 43



6.0 REFERENCES

AMEC Earth & Environmental, Inc., 2011, 2011 Sediment Implementation Work Plan, Gateway Pacific
Terminal, Whatcom County, Washington: Prepared for Pacific International Terminals, Inc.,
Seattle, Washington.

AMEC Environment & Infrastructure, Inc. (AMEC), 2012, Marine Biology Baseline Inventory Report,
Gateway Pacific Terminal, Whatcom County, Washington: Prepared for Pacific International
Terminals, Inc., Seattle, Washington.

AMEC Environment & Infrastructure, Inc. (AMEC), 2012, Revised Project Information Document,
Gateway Pacific Terminal, Whatcom County, Washington: Prepared for Pacific International
Terminals, Inc., Seattle, Washington.

DMMO (Dredged Material Management Office), 2008, Dredged Material Evaluation and Disposal
Procedures (Users’ Manual): U.S. Army Corps of Engineers, Seattle District, Dredged Material
Management Office, Seattle, Washington.

Ecology (Washington State Department of Ecology), 2008, Sediment Sampling and Analysis Plan
Appendix, Guidance on the Development of Sediment Sampling and Analysis Plans Meeting
the Requirements of the Sediment Management Standards (Chapter 173-204 WAC): Ecology,
Publication No. 03-09-043, Olympia, February 2008.

EPA (U.S. Environmental Protection Agency), 2008, National Functional Guidelines for Superfund
Organic Methods Data Review: EPA, Office of Superfund Remediation and Technology
Innovation, EPA-540-R-08-01, Washington, D.C.

EPA, 2010, National Function Guidelines for Inorganic Superfund Data Review: EPA, Office of
Superfund Remediation and Technology Innovation, EPA-540-R-10-011, Washington, D.C.

Michelsen, T.C., 1992, Organic carbon normalization of sediment data: Technical Information
Memorandum, Commencement Bay NRDA — 390, Washington Department of Ecology,
Olympia, WA.

Pacific International Terminals, Inc. Revised 2012. Project Information Document, Gateway Pacific
Terminal, Whatcom County, Washington. Seattle: Pacific International Terminals, Inc.,
February 28.

PSEP (Puget Sound Estuary Program), 1995, Recommended Guidelines for Conducting Laboratory
Bioassays on Puget Sound Sediments, Interim Final Report: PSEP, U.S. Environmental
Protection Agency, Region 10, Seattle, Washington.

AMEC
44 2011 Baseline Sediment Sampling Report




PSEP, 1997, Recommended Guidelines for Sampling Marine Sediment, Water Column, and Tissue in
Puget Sound: Prepared for the U.S. Environmental Protection Agency and Puget Sound Water
Quality Action Team, Seattle, Washington.

RSET (Regional Sediment Evaluation Team), 2009, Sediment Evaluation Framework for the Pacific
Northwest: RSET, U.S. Army Corps of Engineers (Portland District, Seattle District, Walla
Walla District, and Northwestern Division), U.S. Environmental Protection Agency, Washington
State Department of Ecology, Washington Department of Natural Resources, Oregon
Department of Environmental Quality, National Marine Fisheries Service, and U.S. Fish and
Wildlife Service, http://www.nwp.usace.army.mil/regulatory/docs/SEF/2009-Final_SEF.pdf
(accessed October 4, 2011).

Whatcom County, 1996, Gateway Pacific Terminal Draft Environmental Impact Statement: Whatcom
County Planning and Development Services, Bellingham, Washington.

Word, J.Q., Gardiner, W.W., Word, J.D., Hester, B.W., Schuh, T., Pascoe, G., Kroeger, K.,
Whitmus, C., and Adolfson, P., 2011, Refinements of Biological Test Methods: Sediment
Management Annual Review Meeting Presentation, May 5, 2010.

AMEC
2011 Baseline Sediment Sampling Report 45



http://www.nwp.usace.army.mil/regulatory/docs/SEF/2009-Final_SEF.pdf

This page intentionally left blank.



APPENDIX A

Sediment Sample Photographs



This page intentionally left blank.



|

0.2 m? Sediment Grab

Infauna Screening

CLIENT LOGO

=

»
Pacific International
Terminals

CLIENT:

PACIFIC INTERNATIONAL TERMINALS, INC.

AMEC

3500 188th St SW, Suite 601
Lynnwood, WA 98037

amec®

DWN BY: PROJECT DATE:
GSM 2011 BASELINE SEDIMENT SAMPLING JULY 2011
CHK'D BY: PROJECT NO:
091515338C.06
DATUM:
NAD83, NORTH | TITLE REV. NO.:
SEDIMENT SAMPLE PHOTOS
WA STATE PLANE FIGURE No.

SCALE:

AS SHOWN Sheet 1

Q:\Pacific International Terminals\CAD\Sediment Sampling\Appendix 2 photos\2011 Sediment Photos.dwg — Sheet 1 — Oct. 11, 2011 2:25pm — gary.maxwell




G3I€ -)-20y
1% %
7 /4 /2011

No Sample Collected
at Station
GJP-3-2011

No Sample Collected
at Station
GJP-2-2011

GI T-9-2011 8

"SSP 5 200 )
Jo 2% R :
X7 T2 :

Infauna Sample

CLIENT LOGO CLIENT: DWN BY: PROJECT DATE:
GSM JULY 2011
PACIFIC INTERNATIONAL TERMINALS, INC. —— 2011 BASELINE SEDIMENT SAMPLING SROTECT N
- 091515338C.06
(‘\ DATUM:
Bacific inbatiational NADS83, NORTH | TITLE REV. NO.:
e T s AMEC SEDIMENT SAMPLE PHOTOS
" _ WA STATE PLANE FIGURE No.
3500 188th St SW, Suite 601 ame SCALE.
Lynnwood, WA 98037 AS SHOWN Sheet 2

Q:\Pacific International Terminals\CAD\Sediment Sampling\Appendix 2 photos\2011 Sediment Photos.dwg — Sheet 2 — Aug. 25, 2011 8:54am — gary.maxwell




3¢ -9-201 4
le '-“f'] R2
2 [ 7 i 2011

ﬂ -3

Infauna Sample

¥ G638 4 zon
o 57 &Y
{2011

W WY

719 / 2011

.
G3SFP 4 R0 :
R S

G3F-6-20nH
NIRRT
7Y o20m

GIF & 20

2

-'_7'__., ? e 2011

PACIFIC INTERNATIONAL TERMINALS, INC.

CLIENT LOGO CLIENT:
-
()
Pacific International
Terminals

AMEC

3500 188th St SW, Suite 601

Lynnwood, WA 98037

amec®

DWN BY: PROJECT DATE:
GsMm 2011 BASELINE SEDIMENT SAMPLING JuLY 2011
CHK'D BY: PROJECT NO:
091515338C.06
DATUM:
NADS83, NORTH | TITLE REV. NO.:
PROJECTION: SEDIMENT SAMPLE PHOTQOS
WA STATE PLANE FIGURE No.

SCALE:

AS SHOWN Sheet 3

Q:\Pacific International Terminals\CAD\Sediment Sampling\Appendix 2 photos\2011 Sediment Photos.dwg — Sheet 3 — Aug. 25, 2011 8:55am — gary.maxwell




G 6 20o\y

3:1) Repy

71 7 v 2di

Infauna Sample

FN e

Station GJP-10 at 09

16

CLIENT LOGO
-
()
Pacific International
Terminals

CLIENT:

PACIFIC INTERNATIONAL TERMINALS, INC.

DWN BY:

GSM

CHK'D BY:

AMEC

3500 188th St SW, Suite 601
Lynnwood, WA 98037

amec®

DAT!

UM:
NAD83, NORTH

PROJECT

2011 BASELINE SEDIMENT SAMPLING

DATE:

JULY 2011

PROJECT NO:
091515338C.06

PROJECTION:
WA STATE PLANE

SCALE:

AS SHOWN

TITLE

SEDIMENT SAMPLE PHOTOS

REV.NO.:

FIGURE No.

Sheet 4

Q:\Pacific International Terminals\CAD\Sediment Sampling\Appendix 2 photos\2011 Sediment Photos.dwg — Sheet 4 — Aug. 25, 2011 8:55am — gary.maxwell




G3F-Io- 20 1)
9 .45
& e 2011

Infaua Sampe

G3 6 1oges )
Is )y /3
T/ 8 / 2011

No Sample Collected
at Station
GJP-13-2011

‘r\ _—

Infauna Sample

CLIENT LOGO CLIENT: DWN BY: PROJECT DATE:
GSM JULY 2011
PACIFIC INTERNATIONAL TERMINALS, INC. —— 2011 BASELINE SEDIMENT SAMPLING SROTECT N
- - 091515338C.06
f.\ DATUM:
NADS83, NORTH | TITLE REV. NO.:

Al p—— SEDIMENT SAMPLE PHOTOS -

Terminals
S8 AM EC WA STATE PLANE FIGURE No
3500 188th St SW, Suite 601 SCALE. '

L d, WA 98037
ynnwoo AS SHOWN Sheet 5

Q:\Pacific International Terminals\CAD\Sediment Sampling\Appendix 2 photos\2011 Sediment Photos.dwg — Sheet 5 — Aug. 25, 2011 8:55am — gary.maxwell



GT-16-20Y
iz (56
2011

53-8 -2\
1+:-23
[/ 2011

CLIENT LOGO CLIENT: DWN BY: PROJECT DATE:
GSM JULY 2011
PACIFIC INTERNATIONAL TERMINALS, INC. —— 2011 BASELINE SEDIMENT SAMPLING SROTECT N
- - 091515338C.06
f.\ DATUM:
NADS83, NORTH | TITLE REV. NO.:

Sy el p—— SEDIMENT SAMPLE PHOTOS -

Terminals
S8 AM EC WA STATE PLANE FIGURE No
3500 188th St SW, Suite 601 SCALE. '

L d, WA 98037
ynnwood, AS SHOWN Sheet 6

Q:\Pacific International Terminals\CAD\Sediment Sampling\Appendix 2 photos\2011 Sediment Photos.dwg — Sheet 6 — Aug. 25, 2011 8:55am — gary.maxwell



o . -

Duplite Sample

&St -20 1

1y 26 Beg?
O 2011

f

Infauna Sample

PACIFIC INTERNATIONAL TERMINALS, INC.

CLIENT LOGO CLIENT:
-
()
Pacific International
Terminals AM EC
3500 188th St SW, Suite 601
Lynnwood, WA 98037

amec®

DWN BY: PROJECT DATE:
GsMm 2011 BASELINE SEDIMENT SAMPLING JuLY 2011
CHK'D BY: PROJECT NO:
091515338C.06
DATUM:
NADS83, NORTH | TITLE REV. NO.:
PROJECTION: SEDIMENT SAMPLE PHOTQOS
WA STATE PLANE FIGURE No.

SCALE:

AS SHOWN Sheet 7

Q:\Pacific International Terminals\CAD\Sediment Sampling\Appendix 2 photos\2011 Sediment Photos.dwg — Sheet 7 — Aug. 25, 2011 8:56am — gary.maxwell




)

(
f

B -2 -2008

R
i 200

Ty

)3 [ 2011

GT-27 -209
9q:)e
[ = 800

CLIENT LOGO CLIENT: DWN BY: PROJECT DATE:
GSM JULY 2011
PACIFIC INTERNATIONAL TERMINALS, INC. —— 2011 BASELINE SEDIMENT SAMPLING SROTESTNG
. - 091515338C.06
(.‘ DATUM:
Pacific International NAD83, NORTH | TITLE REV.NO.:
Pacific It AMEC — SEDIMENT SAMPLE PHOTOS :
Wb _ WA STATE PLANE FIGURE No.
3500 188th St SW, Suite 601 ame .
Lynnwood, WA 98037 AS SHOWN Sheet 8

Q:\Pacific International Terminals\CAD\Sediment Sampling\Appendix 2 photos\2011 Sediment Photos.dwg — Sheet B — Aug. 25, 2011 8:56am — gary.maxwell



5

57 —28- 201

14 33

7 1 2_ 1 2011

GY
13 :2¢

7 12 | 2011

Ge-23 - 201y
& S
71 2. 1,201

CLIENT LOGO CLIENT: DWN BY: PROJECT DATE:
GSM JULY 2011
PACIFIC INTERNATIONAL TERMINALS, INC. —— 2011 BASELINE SEDIMENT SAMPLING SROTESTNG
. - 091515338C.06
f.‘ DATUM:
Pacific International NADS83, NORTH | TITLE REV. NO.:
Pacific It AMEC — SEDIMENT SAMPLE PHOTOS :
Wb _ WA STATE PLANE FIGURE No.
3500 188th St SW, Suite 601 ame .
Lynnwood, WA 98037 : Sheet 9

AS SHOWN

Q:\Pacific International Terminals\CAD\Sediment Sampling\Appendix 2 photos\2011 Sediment Photos.dwg — Sheet 9 — Aug. 25, 2011 8:56am — gary.maxwell



NS X - ——g

Sample GJ-35-2011 at 13:44

5§ 37-200
)5 128
714 [ 201

nfauna Sample

CLIENT LOGO CLIENT: DWN BY: PROJECT DATE:
GSM JULY 2011
PACIFIC INTERNATIONAL TERMINALS, INC. —— 2011 BASELINE SEDIMENT SAMPLING SRoTECT O
- - 091515338C.06
f.‘ DATUM:
Pacilic International NAD83, NORTH | TITLE REV. NO.:
Pacific int AMEC —— SEDIMENT SAMPLE PHOTOS :
i _ WA STATE PLANE FIGURE No.
3500 188th St SW, Suite 601 ame SCALE.
Lynnwood, WA 98037 AS SHOWN Sheet 10

Q:\Pacific International Terminals\CAD\Sediment Sampling\Appendix 2 photos\2011 Sediment Photos.dwg — Sheet 10 — Aug. 25, 2011 8:57am — gary.maxwell



G39-38- 20 Nl
12 495
715 | 2011

B) - 2o))
ISE S
755 20

G5 .32 -20)
NG B TEe
= =20

—

CLIENT LOGO
.
()
Pacific International
Terminals

CLIENT:

PACIFIC INTERNATIONAL TERMINALS, INC.

AMEC

3500 188th St SW, Suite 601
Lynnwood, WA 98037

amec®

DWN BY: PROJECT DATE:
GsMm 2011 BASELINE SEDIMENT SAMPLING JuLY 2011
CHK'D BY: PROJECT NO:
091515338C.06
DATUM:
NADS83, NORTH | TITLE REV. NO.:
PROJECTION: SEDIMENT SAMPLE PHOTQOS .
WA STATE PLANE FIGURE No.
o Sheet 11

AS SHOWN

Q:\Pacific International Terminals\CAD\Sediment Sampling\Appendix 2 photos\2011 Sediment Photos.dwg — Sheet 11 — Aug. 25, 2011 8:57am — gary.maxwell




G3 75 280
)2 -3¢ Ry
7/ % [ 2011

Infauna Sample

PG Y 5 2»»
R3

1319

7/ % / 2011

LA e

Infauna Sample

CLIENT LOGO CLIENT: DWN BY: PROJECT DATE:
GSM JULY 2011
PACIFIC INTERNATIONAL TERMINALS, INC. e 2011 BASELINE SEDIMENT SAMPLING FROIECT NS
- 091515338C.06
f.‘\ DATUM:
Bt tbaraklonia NAD83, NORTH | TITLE REV. NO.:
Pacific Int AMEC —— SEDIMENT SAMPLE PHOTOS :
orA _ WA STATE PLANE FIGURE No.
3500 188th St SW, Suite 601 ame SCALE.
Lynnwood, WA 98037 AS SHOWN Sheet 12

Q:\Pacific International Terminals\CAD\Sediment Sampling\Appendix 2 photos\2011 Sediment Photos.dwg — Sheet 12 — Aug. 25, 2011 8:57am — gary.maxwell




CLIENT LOGO CLIENT: DWN BY: PROJECT DATE:
GSM JULY 2011
PACIFIC INTERNATIONAL TERMINALS, INC. —— 2011 BASELINE SEDIMENT SAMPLING SROTECT N
- - 091515338C.06
(e‘ DATUM:
Bacific inbatiational NADS83, NORTH | TITLE REV. NO.:
Acilbifeng AMEC SEDIMENT SAMPLE PHOTOS :
i . WA STATE PLANE FIGURE No.

3500 188th St SW, Suite 601 ame SCALE.

Lynnwood, WA 98037 AS SHOWN Sheet 13

Q:\Pacific International Terminals\CAD\Sediment Sampling\Appendix 2 photos\2011 Sediment Photos.dwg — Sheet 13 — Aug. 25, 2011 8:57am — gary.maxwell



This page intentionally left blank.



APPENDIX B

Qualitative Sample Characteristic Forms



This page intentionally left blank.



QUALITATIVE SAMPLE CHARACTERISTICS Page  ©of
Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington Stale Plane, NAD 83, N Zone, Survey FL 7 - ‘Lj' — 2 oW\ |Gateway Pacific N 2o Y
T3 en, Coordinates Water Depth Time
Noth Cast East Wa N\, Depth | Unit |[Rep | Gear
WYV6 3G €¥34 2 & 8.2 [f]t 0 2v v] o
Penetration é g § = Surficial Wood Estimate:
Depth | Unit | Initials @ > Weather i & Contact Points
c[m| €31 S oy X5 = %
Surficial sediment characteristics:
Biological: S % Debris: o % Oil Sheen: None  Trace (<5%) %
Moisture
C Very W:;zt Wel Moist Damp Dry
Color o (Circle major & underline modifying)
Light i;MedeIr‘g Dark Olive < Gray> Brown Black Other
e e o
Major Constituent — (Circle major & underline modifying)
Fine Medium @9_:_3_1_‘_5} @ Sand Silt Clay
Minor Constituent with trace e,
Fine ":M‘f%,@ Coarse Gravel  (_Sand> SﬂL Clay
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North East Depth | Unit |Rep Gear
gt i e [glte =27 25 |¢li]2 o 2v v] )02y
Penetration ‘é g § . Surficial Wood Estimate:
Depth | Unit | Initials @ s Weather s Contact Points
¢ elm] cst eXaa ks X5 = %
I
Yt ) &
Surficial sediment characteristics: B\l\ b
Biological: % Debris: % Qil Sheen: Trace (<5%) %
Moisture
Very Wet (@ Moist Damp Dry
Color E— (Circle major & underline modifying)
Light (" Medium Dark Olive (Gray) Brown Black Other
Major Constituent t s (Circle major & underline modifying)
CEre ;Mﬁq‘ljum Coarse Gravel {San Silt. Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose f”l_'ééé‘é’p Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture .
Very Wet < Wef' Moist Damp Dry
Color N (Circle major & underline modifying)
Light < Medium: Dark Olive _-Gray’  Brown Black Other
Major Constituent (Circle major & underline modifying)
¢ Fife™ Medium Coarse Gravel «Sand Sit Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %  Debris: %  Oil Sheen: None’ Trace (<5%) %
e i S
AMEC-Geomatrix
GJP-4-2011
QSC Form
Initials:
Date: 7/7 /2011 Time:_| 2%
Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000
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QUALITATIVE SAMPLE CHARACTERISTICS Page 55 of
Date Sample Identification
Coordinate Datum {mm/ddfyy) Project Location Number
Washington Stale Plane, NAD 83, N Zone, Survey Ft 5 -7 -2 \\ |Gateway Pacific GI P b 2ol
Coordinates Water Depth Time
North East Depth | Unit [Rep Gear
o527 ey ey [e]e]3 Jo2v v /et)
Penelration ﬁ < i Surficial Wood Estimate:
Depth | Unit | Initials @ g Weather u‘c. = Contact Points
clm] G Ao- ), Xs = %
) |
el
Surficial sediment characteristics® %ﬁk \J\V‘(}\
Biological: Y‘Qh &\o\ N4 \ % Debris: % Oil Sheen: @one Trace (<5%) %
J Pl
Moisture
Very Wet @ Moist Damp Dry
Color (Circle major & underline modifying)
Light  ~ Medium Dark Olive  Gray Brown Black Other
—
Major Constituent (Circle major & underline modifying)
& Fine Medium Coarse Gravel —8and Silt Clay
Minor Constituent with trace T
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose 00s| Medium Dense Dense Very Dense
Silt/Clay-  Very Sofl Soft Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wet ~Wet ) Moist Damp Dry
Color {Circle major & underline modifying)
Light Medium Dark Olive ra) Brown Black Other
. T ——
Major Constituent (Circle major & underline modifying)
(Fine Medium Coarse Gravel Sand™ Silt Clay
; o
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Qil Sheen: @5 Trace (<5%) %
BT SRR e e ——
omea AMEC-Geomatrix
GJP-4-2011
QSC Form
Initials:
Date: 7/77 /2011 Time: )= 4
Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

PagaS € of ___

LN

\1%‘%‘. LV\;R

Surficial sediment characteristics:

Dale Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7 -7~ 29 |Galeway Pacific ¢S ( Y 2o \\
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
LERIT [1 2158 Y [e[e]Y o 2v ] 0659
Penetration fg_’ < @ Surficial Wood Estimate:
Depth | Unil | Initials @ g Wealher & = Contact Points
/3 le|mleaen Aany) X5 = %

Biological: %  Debris: %  Oil Sheen: @ Trace (<5%) %
Moisture
Very Wel @ Moist Damp Dry
Color (Circle major & underline modifying)
Light (MEBTEH Dark Olive ray’  Brown Black Other
Major Constituent (Circle major & underline modifying)
@ Medium Coarse Gravel Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose 00S& Medium Dense Dense Very Dense
Silt / Clay - Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wet (V‘Vet : Moist Damp Dry
Color . ___ (Circle major & underline modifying)
Light Medium- Dark (Olive ~ Gray  Brown Black Other
Major Constituent (Circle major & underline modifying)
@ Medium Coarse Gravel Sand> Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %  Debris: %  Qil Sheen: G:O:Q(?: Trace (<5%) %
Sy s RN S T r—
"‘“"--%"’-N\w\ r'N
AMEC-Geomatrix
GJP-4-2011
QSC Form
Initials: _

Date: 7/ (/2011 Time:

N
Vi

Amini\Field Forms\QSC
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QUALITATIVE SAMPLE CHARACTERISTICS PageD 7 of
Date Sample Identification
Coordinate Dalum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Fl 7 - 7= 29 \\|Gateway Pacific GIY 4 2= 1)
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
/ 5 549 s
L3523 77 S LoD e 29[ e[ ] 5o avv] Wk
Penelralion f_gJ < @ Surficial Wood Estimate:
=] cC e
Depth | Unit | Initials |® g Weather |iL & Contact Points
/S5 Jelm| &85 Naw Y X5 = %
1
o NGO e
Surficial sediment characteristics:
Biological: % Debris: % Oil Sheen: @ Trace (<5%) %
Moisture
Very Wet @ Moist Damp Dry
Color - (Circle major & underline modifying)
Light IMEdiUﬁ Dark Olive Gray]  Brown Black Other
L i
Major Constituent {Circle major & underline modifying)
ne) Medium Coarse Gravel éé@’ Silt Clay
- . S
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency y
Sand / Gravel -  Very Loose @> Medium Dense ense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff sﬁﬁ\ Very Stiff Hard
Moisture U "f
Very Wet et Maist Damp Dry i
Color T (Circle major & underline modifying)
Light \Mediuﬁ Dark Olive < Gray Brown -Black Other
Major Constituent {Circle major & underline modifying)
@ Medium Coarse Gravel @ Sit Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %  Debris: %  Oil Sheen: “hone™’ Trace (<5%) %
s S s
i e

Amin\Field Forms\QSC
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QUALITATIVE SAMPLE CHARACTERISTICS

Page2”] of

Washington Stale Plane, NAD 83, N Zone, Survey Ft

Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
7 - ¢ - Zo W |Gateway Pacific G5 5 2o W\

Coordinates Water Depth Time
North East Depth | Unil |[Rep Gear
L gy * 11314995 vy elell Jo2vv]ie 22
Penetration fg_’ < @ Surficial Wood Estimate:
Depth | Unit | Initials 3 g Weather ug. & Contact Points
/6 Jelm] Sy B ok ey g4 X5 = %
AR
Surficial sediment characteristics:
Biological: % Debris: % Oil Sheen: - N@ Trace (<5%) %
Moisture e
Very Wet @_ﬁ/‘/ Moist Damp Dry
Color T (Circle major & underline modifying)
Light Medm/r,n/" Dark Olive  <Gray-  Brown Black Other
Major Constituent (Circle major & underline modifying)
< Fine” Medium Coarse Gravel Sand Sl Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand [ Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay- Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture o
Very Wet Wet d@)jsb Damp Dry
Color - (Circle major & underline modifying)
Light  Medium Dark Olive <Gray)  Brown Black Other
Major Constituent {Circle major & underline modifying)
¢ /"Elr]g; Medium Coarse Gravel Sand (Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Oil Sheen: ¢ i\lor_mje?,> Trace (<5%) %o
g S T -

AM EC-Geomatrix

GJP-5-2011

QSC Form

Initials;

Date: 7/ L} 2011 Time: |22
1/ _ 1282

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS Page28 of
Date Sample |dentification
Coordinate Datum (mm/dd/yy) Project Localion Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7 —% 29\ |Gateway Pacific G € <o)\
Coordinales Walter Depth Time
North East Depth | Unil |Rep Gear
(g?_{;?\_??‘b [ 51750 25 |t 0 2v v WSO
Penelration ﬁ < @ Surficial Wood Estimate:
Depth | Unit | Initials @ g Weather L% S Contact Points
/S5 cm] Gy SN X5 = o
e
Surficial sediment characteristics:
//-}fﬁ Pl 2RV oo
Biological: Tl Yo Debris: % Qil Sheen: None Trace (<5%) %
Moisture e
Very Wet Wel (Moist-— Damp Dry
Color § (Circle major & underline modifying)
Light (M‘éditfm--’ Dark Olive ¢ Gray?  Brown Black Other
Major Constituent (Circle major & underline modifying)
“Fine.~ Medium Coarse Gravel ¢ Sand’ _Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wel Wet Moist Damp Dry
Color (Circle major & underline modifying)
Light Medium Dark Olive Gray Brown Black Other
Major Constituent (Circle major & underline modifying)
Fine Medium Coarse Gravel Sand Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Qil Sheen: None Trace (<5%) %
e .........................................
/C 8 ‘/’ ST »E s S ) e R W et ‘é Vm_ﬁ‘gs‘/ 4 /r < ha le W=
AMEC-Geomatrix
GJP-6-2011
QSC Form
Initials: _
Date: 7/4 /2011 Time: 'S0
Amn\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188Lh St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS Page > Bof
Date Sample |dentificalion
Coordinale Datum (mm/dd/yy) Project Location Number
Washinglon Stale Plane, NAD 83, N Zone, Survey Fl 7-7-%<\\ |Gateway Pacilic ¢3S ¥ & ey
Coordinates Water Depth Time
ﬁ&ﬂ'\—i\ North Easl Depth | Unil |Rep Gear
P @‘69\734 T\ 7| 59 [¢le] loavv]|iz gz
Penetration § < @ Surficial Wood Estimate:
Depth | Unit | Initials @ g Weather u‘:: & Contact Points
T2, c[m C—)Y'\ &\aa.)-.g X5 = %
N\ W\y\\
Surficial sediment characteristics: ‘5\}‘
Biological: % Debris: % Oil Sheen: @1 Trace (<5%) %
Moisture
Very Wel Wel Moist Damp Dry
Color (Circle major & underline modifying)
Light @ Dark Olive Gra Brown Black Other
Major Constituent (Circle major & underline modifying)
@ Medium Coarse Gravel @ Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose @ Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Sliff Hard
Moisture
Very Wet Moist Damp Dry
Color (Circle major & underline modifying}
Light < Miedium Dark Qlive Gra Brown Black Other
Major Constituent (Circle major & underline modifying)
,ﬁ@ Medium Coarse Gravel .. Silt Clay
= T —
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %o Debris: % Qil Sheen: None Trace (<5%) %
e
LY LY
R)Q“e\.-—-n"' \ 1229 vooy [Pent ""lJ\b '
A 2 J La)é Vv ™ v N AMEC‘Geomatrix
3 1T SN GJP-6-2011
QSC Form _
Initials: €2 _
2\—«-‘*1"&\\\-.0\ S u..—-._,i\ﬁ \ ~+~ ’L. \J‘&\\L{‘Y\ \—L\rnm D t ‘IS‘ — \r\
. rp - ate:7/_" /2011 Time: )2 5 2.
—_—

Amur\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Pagea— E'[ of

Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7-7-72=\\  |Galeway Pacific ¢3¢ 6 2o\)
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
F2IRY [ %177F Ho [¢[i]4 loav v] 131
Penetration § < @ Surficial Wood Estimate:
Depth | Unit | Initials @ g Weather L% # Contact Points
J0 lec|m| ésn N\ o )~y X5 = %
N sy
Surficial sediment characteristics:
Biological: %o Debris % Oil Sheen: (Nong  Trace (<5%) %
Moisture
Very Wet Wet Moist Damp Dry
Color oy (Circle major & underline modifying)
Light M\eﬁ.l_nj) Dark Olive  @ray  Brown Black Other
MamLCanstltuent . (Circle ma_lgr & underline modifying)
Fine™ M m Coarse Gravel ~Sa Silt Cla
__) ¢/ J o Y
Minor Constltuent wlth trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand/Gravel -  Very Loose Loose, Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture =
Very Wet (Wet > Moist Damp Dry
Color ) (Circle major & underline modifying)
Light ~Medium " Dark Olive ¢ Gray- Brown Black Other
Major Constituent (Cnrcle ‘major & underline modifying)
(Fing> Medium Coarse Gravel @and) Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Qil Sheen: @:\ Trace (<5%) %
P T R S emsmsssessmmp e sssniingan iy e SRR
[ N AMEC-Geomatrix
GJP-6-2011
QsC Form
iprte & W\
Initials: :

Date: 7/°7_/2011 Tim

AMEC Geomatrix, Inc., 3500 188th St.

Amin\Field FormsiQSC

SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page £© of
Date Sample Identification
Coordinate Dalum (mm/dd/yy) Project Location Number
Washington Stale Plane, NAD 83, N Zone, Survey Ft 7 -7-2%\\ |Galeway Pacific GIPp & &)
Coordinales Water Depth Time
Nort East Depth | Unit [Rep Gear
(2 T A TS A U 7%Y fle]5 |o2vv] g
Penetration ﬁ < @ Surficial Wood Estimate:
Depth | Unit | Initials @ g Weather L% 2 Contact Points
20 c|m| &y L S\ewd y X5 = %
wc“?)%v\éa;'fe_\fv \:,\S
Surficial sediment characteristics:
Biclogical: % Debris: % Oil Sheen: % Trace (<5%) %
Moisture
Very Wet wep Moist Damp Dry
Color (Circle major & underline modifying)
Light ~ Medium> Dark Olive  (Gray  Brown Black Other
N%ﬁonsliluent (Circle major & underline modifying)
Fi Medium Coarse Gravel C__S_]E__ Clay
Minor Constituent with trace
Fine Medium Coarse Gravel M Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand [ Gravel - Very Loose Loo Medium Dense Dense Very Dense
Silt/Clay-  Very Sofl Soft Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wet £ Wat Moist Damp Dry
Color (Circle major & underline modifying)
Light m Dark Olive —Bray Brown Black Other
Major Constituent (Circle major & underline modifying)
i G Sil
<Fine> Medium Coarse ravel  ZSand) _Sit Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Qil Sheen: None Trace (<5%) %
L e e
S o 'E?\ 0 Y o 5 .
y — _Geomatrx P
Tebhnath o hedes et g -‘«-»}\f\\i AMEC G 1
% GIp-6-201 _
;~:~_‘V‘ A asC Form ¢ M\ \ 3 2 % S
initials: Time: A=k -
I Jaahk A N
Date: 7/ ,LJ 2

Amin\Field FormsiQSC
AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

PageS 2ol

Date Sample Identification
Coordinate Datum (mm/dd/yy) Projec! Localion Number
Washington State Plane, NAD 83, N Zone, Survey Ft T -6-2001\\ Gateway Pacific @S 7 20V
Coordinates Water Depth Time
North East Depth | Unit [Rep Gear
— s
loE 5475 AW Pk 9% lele]l/ o 2avv] 14 (5
Penelration § < @ Surficial Wood Estimate:
Depth | Unit Initials | 9 Wealher L% F Contact Points
/5 Clm & W\ S ANy X5 = %
7
C o \V™
Surficial sediment characteristics:

H H . o, 1o 0, H "‘"_‘?' 0, 0,
Biological: Yo Debris: Yo Oil Sheen: @grlra) Trace (<5%) %
Moisture e

i .
Very Wel C‘,NEL/ Moist Damp Dry
Color iR {Circle major & underline modifying)
Light ("Medium ) Dark Olive (Gray--. Brown Black Other
L T == S e
Major Constituent (Circle major & underline modifying)
—Fing™ Medium Coarse Gravel Sand™ Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose I:60§e Medium Dense Dense Very Dense
Silt/ Clay -  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture e
Very Wet ~Wel -~ Moisl Damp Dry
Color P (Cijglg_rpajor & underline modifying)
Light _Medium > Dark Olive (_Gray,’ Brown Black Other
Major Constituent (Circle major & underline modifying)

< 'Fing™. Medium Coarse Gravel  -Sand) Silt Clay

Minor Constituent with trace

Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Qil Sheen: Nong™  Trace (<5%) %
e s

AMEC-Geomatrix

GJ-7-2011

QSC Form

Initials: &5

St
Date: 7/,@_/2011 Time: YF45

Amin\Field FormsiQSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page 9 2 (] P

Date Sample ldentification
Coordinate Datum {mm/ddlyy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7 =6 ~La\\ |Galeway Pacific 3 & 2=Y\
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
bs2225 1 S00dY <3 |ele]l /Lo 2v v W€
Penetration ﬁ < P Surficial Wood Estimate:
Depth | Unit | Initials @ 9 Weather LIE.. = Contact Points
& c ] m| G500 S YAy X5 = %
IS NN
Surficial sediment characteristicsb. v Wb\
Biological: %o Debris: % Qil Sheen: CN’cTﬁg\/" Trace (<5%) %
Moisture i
VeryWet  ~Wet_ Moist Damp Dry
Color : (Circle major & underline modifying)
Light Medium. - Dark Olive ¢ ~Gray-_- Brown Black Other
Major Constituent (Circle major & underline modifying)
(Fine ! Medium Coarse Gravel ( Sand. Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose Eooge_ ’ Medium Dense Dense Very Dense
Silt/Clay -  Very Soft Soft Medium Stiff Stiff Very Sliff Hard
Moisture
Very Wet Wet Moist Damp Dry
Color — (Circle major & underline modifying)
Light Medium' Dark Olive ( Gray.  Brown Black Other
Major Constituent {Circle major & underline modifying)
¢ Fine> Medium Coarse Gravel ¢ Sand _Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris % Qil Sheen: None>» Trace (<5%) Y%
i e

AMEC-Geomatrix

GJ-8-2011

QSC Form

Initials: ST RN

Date: 7/~ /2011 Time:

\ -
\\\ \ N

Amin\Field Ferms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page jﬁ of

Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington Stale Plane, NAD 83, N Zone, Survey Ft 7 -&-39\ |Gateway Pacific G'F - = 28 N
Coordinales Water Deplh Time
North East Depth | Unit |Rep Gear
[rEH2a22 g0z G2 [f]e] | Jo2vv|)eF T
Penetration § < @ Surficial Wood Estimate:
Depth | Unit | Initials @ g Weather u% 2 Contact Points
/ ‘/ C Im [*nAaN S VI Y X5 = %
. ——— o
hEN \}‘ A
Surficial sediment characteristics:t) \
Biological: : % Debris: % Qil Sheen: @“ Trace (<5%) %
Moisture -
Very Wet CWet> Moist Damp Dry
Color (Circle major & underline modifying)
Light ¢« Medium > Dark Olive <Gray? Brown Black Other
Major Constituent (Circle major & underline modifying)
Cﬂ@g,/’ Medium Coarse Gravel ¢Sand> Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose @ Medium Dense Dense Very Dense
Silt/ Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture —
Very Wet (wep Moist Damp Dry
Color o (Circle major & underline modifying)
Light ¢ Mediuni: Dark Olive CGrayy Brown Black Other
T s e o P ey
Major Constituent (Circle major & underline modifying}
@9") Medium Coarse Gravel  ¢~Sand) SilL_ Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %  Debris %  Oil Sheen: Nong > Trace (<5%) %
e AR

AMEC-Geomatrix

GJ-9-2011

QSC Form

Initials; &9 ™

Date: 7/ S /2011

Time:_ = 9™

AQGSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page ‘ti of

Date Sample Identification
Coordinate Dalum (mm/dd/yy) Project Location Number
Washington Slate Plane, NAD 83, N Zone, Survey Ft 7~ G-225\Y  |Gateway Pacific GIP-1v~A> \
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
—
LbsA975 [ ¥07«8 52 [f[e] [ lo2vv] 9¢
Penetration fg_’ < @ Surficial Wood Estimate:
Depth | Unit | Initiats |3 (S|  weather | £ & Contact Points
WEAR LR S vt Xxs = %
7
o MR el
Surficial sediment characteristics:
Biological: %  Debris: %  Oil Sheen: Gne.. Trace (<5%) %
Moisture
Very Wet :@5’ Moist Damp Dry
Color s . (Circle major & underline modifying)
Light (Medium > Dark Olive ~(Gray > Brown Black Other
Major Constituent (Circle major & underline modifying)
~Fine Medium Coarse Gravel Sand Gt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose oos;eta Medium Dense Dense Very Dense
Silt/{ Clay -  Very Soft Soft Medium Stiff Stiff Very Sliff Hard
Moisture .
Very Wet Wet (Moist ) Damp Dry
Color P {Circle major & underline modifying)
Light Medium Dark Olive (Gray Brown _Black Other
DU g
Major Constituent (Circle major & underline modifying)
If“z_rfef‘ Medium Coarse Gravel Q find) Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Qil Sheen: MNone'  Trace (<56%) %
e

AMEC-Geomatrix
GIP-10-2011

QSC Form
Initials: S5+
Date: 7/ € /2011

Time: Y«

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000
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QUALITATIVE SAMPLE CHARACTERISTICS Page6F of

Date Sample Identification
Coordinate Dalum (mm/dd/yy) Project Location Number
Washington Stale Plane, NAD 83, N Zone, Survey Ft 7-%-20| | |cateway Pacific G3IP - -2a2 W\
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
LGERT (7 HE0 772 50 [¢]e]( [0 2vv] 933
Penelration § < @ Surficial Wood Estimate:
= [~y
Depth | Unit | Initials o% 9 Weather i 3 Contact Points
15 lelm|l & Aoads X5 = %
AR Qzﬁ W:\-v‘\
Surficial sediment characteristics:
Biological: % Debris: Yo Qil Sheen: None Trace (<5%) %
Moisture
Very Wet Moist Damp Dry
Color (Circle major & underline modifying)
Light @ Dark Olive @ Brown Black Other
Major Constituent (Circl| jor & underline modifying)
@ Medium Coarse Gravel ( Sané Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose @ Medium Dense Dense Very Dense
N
Silt/Clay-  Very Sofl Soft Medium SLiff Stiff Very Sliff Hard
Moisture
Very Wet @ Moist Damp Dry
Color (Circle major & underline modifying)
Light Viediom Dark Olive @ Brown Black Other
: Black
Major Constituent (Circle major & underline modifying)
Fine Medium Coarse Gravel Sand Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Oil Sheen: None Trace (<5%) %
s S
ta S8 AMEC-Geomatrix —
5 tnaem D\t \ % 7 ‘\'.Jc/zm *ﬁvam
3 e GJP-10-2011
> QSC Form _
Initials: R

Date: 7/ /2011 Time:_7YS

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000
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QUALITATIVE SAMPLE CHARACTERISTICS Page O of
Dale Sample ldentification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington Stale Plane, NAD 83, N Zone, Survey Ft 7 - & - 20 \1 |Gateway Pacific &GS 7 jo o
Coordinates Water Depth Time
North Easl Depth | Unit |Rep Gear
(82777 [0 270 So [tlefiiloav v]|T>oy
. ® N 5{3 |, j‘_}'
Penetration k=3 P @ Surficial Wood Estimate:
Depth | Unit | Initials @ g Weather uE_ = Contact Points
/L Jelmf €5 Souly X5 = %
R A Y,
Surficial sediment characleristics:b
Biological: %  Debris: %  Oil Sheen: -None, Trace (<5%) %
-~ - —
Moisture
Very Wel @’ Moist Damp Dry
Color o (Circle major & underline modifying)
Light < Medium Dark Olive CGray. Brown Black Other
Major Constituent (Circle major & underline modifying)
C Fine— Medium Coarse Gravel < Sand-> Sill Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose @\ Medium Dense Dense Very Dense
Silt/ Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wel @ Moist Damp Dry
Color e (Circle major & underline modifying)
Light (_Medium” Dark Olive (Gray ;, Brown Black Other
Major Constituent {Circle major & underline modifying)
ine’, Medium Coarse Gravel (Sand - Sil Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Oil Sheen: None  Trace (<5%) %o
e e )\\
"’{‘(_"l N osxT Y'\Q—\nk"(ﬁ L n ]CDOL) "
good LAAGT7L VIED TR o ly . sood) .
\ e VA ‘;-ﬂ\m\{)\g 3 *'L—“j Yo A r-(vn..... f:jﬁ_{r_’
AMEC-Geomatrix
GJP-10-2011
QSC Form
initials:
Date: 7/ /2011 Time:_J©)'F .

S



QUALITATIVE SAMPLE CHARACTERISTICS

Page 6& of

Date Sample ldentification
Coordinate Datum (mm/dd/fyy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7 -8 -20\\ |Gateway Pacific &3¢ Yo 2o
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
bR2A97 HBO 7677 S eldd o 2avv]is)

Penetralion § < ) Surficial Wood Estimate:

Depth | Unit | Initials & g . Weather uE_ ) Contact Points

15 Je[m] &% elogtog o X5 = %

\\'5\5\\ L/\Q\g\

Surficial sediment characteristics:

Biological: Yo Debris: % Qil Sheen:- Nene Trace (<5%) %
Moisture
Very Wet % Moist Damp Dry
Color (Circle major & underline modifying)
Light fedium> Dark Ove (Gray, Brown Black Other
Major Constituent (Circle major & underline modifying)
Medi Coars Gravel Sil Cl
5 edium e @ ,____I‘_E ay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose 008§ Medium Dense Dense Very Dense
silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wet (@_éb Moist Damp Dry
Color (Circle major & underline modifying)
Light i Dark Olive Brown Black Other
ot et G, _Blank
Major Constituent (Circle major & underline modifying) ¢
iné Medium Coarse Gravel Silt Clay
Minor Constituent with trace
Fine Medium~ Coarse Gravel Sand Silt Clay
Biological: % Debris % Oil Sheen: None Trace (<5%) %
s e
‘v\'fkw\-\ < AMEC'Geomatrix
GJP-10-2011
QSC Form
Initials:

Date: 7/% /2011 Time: J o3

Amin\Field FormsiQSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS Page 3 ) of
Date Sample Identification
Coordinate Datum (mm/dd/yy) Projecl Location Number
Washington State Plane, NAD 83, N Zone, Survey Fl 7 -5 - 22\ |Gateway Pacific GIP-\) - 2oy
Coordinales Waler Deplh Time
North East Depth | Unit |Rep Gear
B4 LI Q06 84 el ) Joavv] My ¥
Penetration fg_’ < b Surficial Wood Estimate:
Depth | Unit | Initials @ g Weather IE 33, Contact Points
/S lelmleso oy X5 = %
d
Lo\ vy
Surficial sediment characteristics:
Biological: %a Debris: % Oil Sheen: @ Trace (<5%) %
Moisture
Very Wel Wer Moist Damp Dry
Color (Circle major & underline modifying)
Light Médium_~ Dark Olive ~Gray > Brown Black Other
Major Constituent {Circle major & underline modifying)
(Fine> Medium Coarse Gravel  (Sand) sitt_ Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/ Clay -  Very Soft @ Medium Stiff Stiff Very Stiff Hard
Moisture -
Very Wel CWet” Moist Damp Dry
Color R {Circle major & underline modifying)
Light },Méﬁiurﬂ" Dark Olive ~Gray;, Brown Black Other
Major Constituent (Circle major & underline modifying)
Fing Medium Coarse Gravel (Sand>  Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris % Qil Sheen: @/ Trace (<5%) Y
e

Gip-11-2011

QsC Form <
initials:

-

AMEC-Geomatrix

S
Date: 7/>_/2011 Time:___——

) §

T

AMEC Geomatrix, Inc., 3500 188th St. SW, Suile 601, Lynnwood, WA 98037, (425) 921-4000

Amin\Field Forms\QSC



QUALITATIVE SAMPLE CHARACTERISTICS Page 2 =] of
Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft F-4~22 ) |Galeway Pacific 3 -12- 2o W\
Coordinates Water Depth Time
North Easl Depth | Unit |Rep Gear
B ewl Uxl9R7 S& [efef/ Joavyv] 1332
Penetration f_é < @ Surficial Wood Estimate:
Depth | Unit | Initials @ g Wealher E s Contact Points
;3 [elm] esn 5wy X5 = %
Surficial sediment characteristics:
Biological: % Debris: % Oil Sheen: //N/one Trace (<5%) %
(G
Moisture
RS .
Very Wel “_Waeat’ Moist Damp Dry
Color (Circle major & underline modifying)
Light (M@ B Dark Olive <+ Gray > Brown Black Other
Major Constituent (Circle major & underline modifying)
/’F_"—" < it
¢ Fine Medium Coarse Gravel Sand ¢ Silt . Clay
Minor Constituent with trace —
Fine Medium > Coarse (Gravel ) Sand Silt Clay
e i
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft ) Medium SUff Stiff Very Stiff Hard
Moisture J—
Very Wet Wel Moist Damp Dry
Color s (Circle major & underline modifying)
Light ~Medium’- Dark Olive Gray Brown Black Other
Major Constituent {Circle major & underline modifying)
Fing Medium Coarse Gravel CSE@ < Sitt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %  Debris % Qil Sheen: @ Trace (<5%) %
R A 05357
AMEC'GBOmatrix —
GJ-12-2011 _
QSC Form —_
Initials: G, -
D ] = ~ -
ate: 7/7_/2011 Time: /3 32 —
o M
‘orms\QsC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4uuu



QUALITATIVE SAMPLE CHARACTERISTICS Page 3 | of
Date Sample Identificalion
Coordinate Dalum (mm/dd/yy) Project Location Number
Washington Slate Plane, NAD 83, N Zone, Survey Fl T -4« o\ |Galeway Pacific G3 13 2w\
Coordinates Water Deplh Time
North East Depth | Unit |Rep Gear
(o834 70 €& 77 g5 |elel / lo2vv][?5 oG
Penetration § < @ Surficial Wood Estimate:
Depth | Unil | Initials @ g Weather uE_ é“i Contact Points
c[m €5\ SW D) X5 = %o
/
Surficial sediment characteristics:
Biological: % Debris: Yo Oil Sheen: None Trace (<5%) %
Moisture
Very Wet Wet Moist Damp Dry
Color (Circle major & underline modifying)
Light Medium Dark QOlive Gray Brown Black Other
Major Constituent (Circle major & underline modifying)
Fine Medium Coarse Gravel Sand Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/ Clay-  Very Soft Soft Medium Stiff Stiff Very Sliff Hard
Moisture
Very Wel Wel Moist Damp Dry
Color (Circle major & underline modifying)
Light Medium Dark Olive Gray Brown Black Other
Major Constituent (Circle major & underline modifying)
Fine Medium Coarse Gravel Sand St Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Oil Sheen: \ None% Trace (<5%) %
VNN, W, . W N AP 38 OGO e
Comments: M‘V ' Q\ -y
AN % e I57) ) 3 é\
Poov \nquk)'\v'cx o
=
KEF A /ﬂffr:)-{‘/ /e [ TRARA o 3 e NS emowg
S8 lywa
Reg 3 |5 20 2.6 2 G e SN YTk
ﬂé\g‘ Lf' 1‘5’39 ‘-—lj-l(_&‘ g PR v DR RN o v
AminiField Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page%< _of
Date Sample Identificalion
Coordinate Datum (mm/dd/yy) Project Location Number

Washington State Plane, NAD 83, N Zone, Survey Ft

7-3-2= '\ |Gateway Pacific

G3 - 'u"f"‘zoi\

Coordinates

Water Depth Time
North East Depth | Unit [Rep Gear
(28222 hy225% et le[e] [ [oovv] 1959
Penetration § < @ Surficial Wood Estimate:
= =y
Depth | Unit | Initials |@ 2 Weather |ZL & Contact Points
/5 [ |m XN STy X5 = %
1 T —
Pt 1)
Surficial sediment characteristics:
Biclogical: %o Debris: % Oil Sheen: @"‘ Trace (<5%) %o
Moisture ~
Very Wet et/ Moist Damp Dry
Color - (Circle major & underline modifying)
Light Medjum’ Dark Olive Gray’ Brown Black Other
Major Constituent (Circle major & underline modifying)
¢ Fine? Medium Coarse Gravel Sand it Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture e
Very Wet Wel < Moisl>. Damp Dry
Color 3 (Circle major & underline modifying)
Light Medium: Dark Olive (Gray! Brown Black. Other
Major Constituent (Circle major & underline modifying)
Fims’ Medium Coarse Gravel (_Sand )  SilL. Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %o Debris: % Oil Sheen: None  Trace (<6%) %
e e

GJ-14-2011

QSC Form

AMEC-Geomatrix

Initials: & o

Date: 7/ /2011 Time:_J 1> 2

s

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000

AminiField Forms\QSC.



QUALITATIVE SAMPLE CHARACTERISTICS Page /7 of
Date Sample Identification
Coordinate Dalum (mm/dd/yy) Project Location Number
Washinglon Stale Plane, NAD 83, N Zone, Survey Ft 7 -3 -25 W\ |Gateway Pacific G3I-15 ~2A® 0
Coordinales Water Depth Time
North Easl Depth | Unil |Rep Gear
o K222 (| $3L52 53 [l 0 2v v| /*23
Penetration ﬁ < a Surficial Wood Estimate:
Depth | Unit | Initials @ g Weather L% s Contact Points
/6 C]ITI (:)‘f'\ § Sy X5 = %
e
< -
Surficial sediment characteristics: QQ)
Biological: A~ < < %  Debris: Y Oil Sheen:  (None) Trace (<5%) %
Moisture
Very Wel @ Moisl Damp Dry
Color . (Circle major & underline modifying)
Light —_—Medium Dark _Olive  (Gray>  Brown Black Other
Major Constituent (Circle major & underline modifying)
e} Medium Coarse Gravel Sand it Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture o
Very Wet Wet. Moist Damp Dry
Color o (Circle major & underline modifying)
Light M@'@Lqrh Dark Olive «Gray~  Brown Black Other
Major Constituent (Circle major & underline modifying)
.\15[\3;‘ Medium Coarse Gravel _S__and @F\ Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Qil Sheen: Cﬁgﬂeﬂ_’, Trace (<5%) %
o A
/-//c: o oV Fepes g A W e LA S S 0 —_—
AU
P eOm
N\EC’-G o
p\ o -
63’&5‘ o & -
e i
asCFO s \q T
| | ym
pate:
Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188lh St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS Page S of
Dale Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7+ 2-29\\ |Galeway Pacific GP-16- 2210
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
— 1 — PR
l8l215 L= 25 =anr 0 2vv] RS
Penetration fgj < o Surficial Wood Estimate:
Depth | Unil | Initials @ 9 Weather u% s Contact Points
z & Je|m] gsv St G X5 = %
Surficial sediment characteristics:
Biological: {j) % Debris: % Oil Sheen: ./Narié') Trace (<5%) %
Moisture
Very Wet (Wet_ Moist Damp Dry
Color o (Circle major & underline modifying)
Light ~Medium’ Dark Olive  Gray . Brown Black Other
Majgf_gt)nstituent (Circle major & underline modifying)
~Fine/ Medium Coarse Gravel Sand <Silt ) Clay
L+ e
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft ("’Sﬁ?‘f Medium Stiff Stiff Very Stiff Hard
Moisture e
Very Wel ~Wet_- Moist Damp Dry
Color e (Circle. major & underline modifying)
Light Medium' Dark Olive Gray~ Brown Black Other
Major Constituent (Circle major & undl;r_lir\:&_ modifying)
“Fine Medium Coarse Gravel ‘Sand Silt — Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris % Qil Sheen: None Trace (<5%) %
E'c')"r}i'r'ﬁ'é'ﬁ't"suf ...................................................................................................................................................... AMEC‘GE'Oman g | e
GP-16-2011
QSC Form
Initials; 2>
D : 2 ; . ~
ate:7/2 /2011 Time: ‘25O
_‘_—‘—
Amin\Field Formsi\QSC

AMEC Geomatrix, Inc., 3500 188th SL. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS PageH SJof

Date Sample |dentification
Coordinate Datum (mm/ddlyy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Fl 7 - & =22 Y\ |Gateway Pacific GS -17 - 20 W
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
(%D 1179760 cq lefel / Joavviiag=
Penelration é g § . Surficial Wood Estimate:
Depth | Unit | Initials A= Weather T Contact Points
/<[ e[m] €39 5 Woeey X5 = %
- i o e
c -
Surficial sediment characteristics: arm
Biological: % Debris: % 0il Sheen: (Sone ) Trace (<5%) %
Moisture
Very Wel @ Moist Damp Dry
Color U (Circle major & underline modifying)
Light Medium - Dark Olive <Gray~ Brown Black Other
Major. C__anstiment (Circle major & underline modifying)
o~ Fing™” Medium Coarse Gravel =Sand— Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose oo0se Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wel @ Moist Damp Dry
Color [ (Circle major & underline modifying)
Light " Medium Dark Olive ¢"Grayy  Brown Black Other
NI, i i
Ma/jg.:.ﬁ\cl;pstituent ‘ (chle/m@g\r & undgrllne modifying)
(in_g/ Medium Coarse Gravel éaﬂnd, S Sll_i/ Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Oil Sheen: Trace (<5%) %

Comments:

AMEC-Geomatrix

GJ-17-2011

QScC Form

Initials: € S¥N .
Date: 7/_S /2011 Time:_'< & =

T

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suile 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page E{’j of

Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7~ & -209 \\ |Gateway Pacific 63 ~-)¢ - 2o\
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
(o829 7o 1180 ¢ 7% 6y lele]l / Jo2v v][®HWYy
Penetration ﬁ < @ Surficial Wood Estimate:
Depth | Unit | Initials @ 9 Weather LL:" & Contact Points
/& le[m] Cen S s X5 = %
T
Surficial sediment characteristics: )
Biological: She /s & 5—' % Debris: Yo Qil Sheen: @oﬁé} Trace (<5%) %
Moisture
Very Wel @\'/ Moist Damp Dry
Color (Circle major & underline modifying)
Light @Um—; Dark Olive, ¢ ré“y‘; Brown Black Other
o C— T2
Major Constituent (Circle major & underline modifying)
e {Lirﬁi Coarse Gravel @“} Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
w—
Sand [/ Gravel - Very Loose (cm_sﬁ) Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Sliff Hard
Moisture
Very Wet < Wet, Moist Damp Dry
Color o (Cirq{g‘major & underline modifying)
Light Medium” Dark Olive <Gray™" Brown Black Other
Major Constituent (Circle major & underline modifying)
AFing > Medium Coarse Gravel  ( Sand™, Silt Clay
S R TR L
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %  Debris: %  Qil Sheen: qﬁe:@— Trace (<5%) %
e
T Aarc S o Sag Ly 7 A ot ¥ e ra

AM £C-Geomatrix

GJ-18-2011

QsC Form

Initials: SRAR

g u
i

Date: 7/_s /2011 Time:

Amin\Field Forms\QS5C

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite ou 1, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page(ﬁ'& of

Date Sample Identification
Coordinale Datum (mm/dd/yy) Project Location Number
Washington Stale Plane, NAD 83, N Zone, Survey Ft 7 -5 - 22 \\ |Gateway Pacific G yq s b
Coordinates Water Depth Time
North Easl Depth | Unit |Rep Gear
(2837 Lo 7¢ [¢[«]/ Jo2vv]I1453

i 03]
Penelration E < @ N
Depth | Unit | Initials |3 (S|  weather | £
/& _Jelm] &30 3wwny
SN

Surficial sediment characteristics:

Biological: %o Debris:

Surficial Wood Estimate:

Contact Points

%o

Moisture

Very Wel @ : Moist Damp
Color /,,/—-*‘- =S

Light ( Medium__.~ Dark

Major Constituent

Dry

(CircLe_major & underline modifying)

Oil Sheen: None

Olive <Gray—, Brown Black

(Circle major & underline modifying)

X5 = %

Trace (<5%) %

Other

Major Constituent
C@ ' Medium Coarse

Minor Constituent with trace

Gravel

Gravel

(Circle major & underline modifying)
Sand- Silt

PR

Sand Silt

@ Medium Coarse Gravel Sand Silt 5 Clay
—
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand [ Gravel -  Very Loose ~Loose > Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wet <V_Et,--?’ Moisl Damp Dry
Color o (Circle major & underline modifying)
Light Medium® Dark Olive  Gray Brown Black Other

Cla

Clay

%o Oil Sheen:  —Nore~, Trace (<5%) %

Yy

Fine Medium Coarse
Biological: % Debris:
T o

Initials:

AMEC-Geomatrix
GJP-19-2011
QSC Form

NN N

Date: 7/~ /2011 Time; '~ <

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS Page /. of
Date Sample |dentificalion
Coordinale Dalum (mm/dd/yy) Project Location Number
Washington Stale Plane, NAD 83, N Zone, Survey Ft 7-5 ~20 1l |Gateway Pacific GIFP 2o 2>\
Coordinates Waler Depth Time
North Easl Depth | Unil |Rep Gear
T .
by24 74 5150 o |fle]l ([ Jo2vv] 130
Penetralion § < @0 Surficial Wood Estimate:
= c e
Depth | Unil | Initials @ 9 Weather i & Contact Points
/L [e[mlean Swoany X5 = %
cAwA
Surficial sediment characteristics:
Biological: %  Debris: %  Oil Sheen:  @one” Trace (<5%) %
Moisture
Very Wel cWet- Moist Damp Dry
Color s (Circle major & underline modifying)
Light k’_fh\?ﬁédiumﬂﬁ Dark Olive +“Gray’  Brown Black Other
N/l;:;jorwc_pnslituent {Circle major & underline modifying)
(. Fine Medium Coarse Gravel Sand '(\Silt ™ Clay
-___-J/ "
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Csoft Medium Stiff Stiff Very Stiff Hard
Moisture o
Very Wet ¢Wel Moist Damp Dry
Color N (Circle major & underline modifying)
Light —Medium Dark olive (Gray  Brown Black Other
Major Constituent {Circle major & underline modifying)
~ Fine Medium Coarse Gravel Sand  CSilt > Clay
Coie Jane.
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %  Debris: %  Oil Sheen:  (None> Trace (<5%) %
e e

AMEC-Geomatrix

GJP-20-2011

QSC Form

Initials: € € v~

Date: 7/S /2011 Time: 22 ©

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Paged & of

Date Sample |dentification
Coordinale Datum (mm/dd/yy) Project Location Number
Washington State Piane, NAD 83, N Zone, Survey Ft 7 - S - 2= V) |Gateway Pacific PEIF~ o~ 22 1)
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
(% 2] 71 LS 13250 So |fltl /] lo2vv]| I347
Penelration fg_’ < i Surficial Wood Estimate:
Depih | Unit | initials » 9 Weather ng_ = Contact Points
/& lec[m[€) Sonay X5 = Y
U‘h\ﬂ\_
Surficial sediment characteristics:
Biological: % Debris: % Oil Sheen: @ Trace (<5%) %
Moisture B
Very Wet (ﬁ) Moist Damp Dry
Color e (Circle major & underline medifying)
Light ("”Medium Dark Olive Gray> Brown Black Other
9 e Jive  (bray.
Major Constituent (Circle major & underline modifying)
~Fine Mediumn Coarse Gravel Sand ¢ sitt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft ~Soft Medium Stiff Stiff Very Stiff Hard
Moisture e
Very Wet ¢ Wet? Moisl Damp Dry
Color o (Circle major & underline modifying)
Light K-E'/I‘e'diugn y Dark Olive ~Gray.? Brown Black Other
Major Constituent (Circle major & undgrli[je modifying)
ine Medium Coarse Gravel  Sand i Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %  Debris: %  Oil Sheen: ¢None> Trace (<5%) %
B A S S 7
AMF_C—Geomatrix
DGJP-20-2011
SC Form
Q eyt . c 5 \r\\ — 1y
Initials: 2 — 97
ime:
Date: 7/ /2011 —_—

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page i of

Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington Stale Plane, NAD 83, N Zone, Survey Ft T -4 \\ Gateway Pacific GIP ~2V -2~ \\
Coordinales Water Depth Time
North East Depth | Unit [Rep Gear
(2524720 [1516%7 <o 0 2vV|I253
Penetration fg_’ < @ Surficial Wood Estimate:
Depth | Unit | Initials @ g Weather L% S Contact Points
/6 clm| €3¢ £ v X5 = %
EAEA
Surficial sediment characteristics:
Biological: % Debris: % Oil Sheen: one” ) Trace (<5%) %
Moisture
Very Wet  ~ Wet’ Moisl Damp Dry
|
Color . (Circle major & underline modifying)
Light (Medium Dark Otive . <Gray-  Brown Black Other
Major Constituent (Circle major & underline modifying)
Fine Medium Coarse Gravel Sand Silt? Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture .
Very Wet CEV/BL/" Moist Damp Dry
Color g (Circ_l,g:rqajor & underline modifying)
Light ~Medium. Dark Olive ¢ Gray” Brown Black Other
Major Constituent (Circle major & underline modifying)
ine™ Medium Coarse Gravel (" Sand Silt Clay
N R
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris % Qil Sheen: @:- Trace (<5%) %
1
PP AMEC-Geomatrix —
) —

GJP-21-2011
QSC Form

Initials: > 5

Date: 7/~ /2011 Time: /2 SO

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 821-4000




QUALITATIVE SAMPLE CHARACTERISTICS Page G\ of

Date Sample identification
Coordinale Datum (mm/dd/yy) Project Location Number
Washington Slate Plane, NAD 83, N Zone, Survey FL T -7 =29 Gateway Pacific 3t 2_\' 25 n
Coordinates Water Depth Time
North Easl Depth | Unit |[Rep Gear
v - ;
lo¥ R4 7] B ™2 73 [ile] ] [o2vv] n5a
Penelration f_:_’ < 2 Surficial Wood Estimate:
Depth | Unit | Initials @ g Wealher L% & Contact Points
22 Jc[m| €™\ AV X5 = %
Vi ik - -
Surficial sediment characteristics:
Biological: % Debris: Y% Qil Sheen: @’ Trace (<5%) Yo
Moisture
Very Wet Moist Damp Dry
Color (Circle major & underline modifying)
Light  (Wiedmum Dark oive (Gray  Brown Black Other
Maj@(lmsmuent (Circle major & underline modifying)
i C | Silt
ine Medium oarse Grave @ ~sitt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose @ Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Sliff Hard
Moisture .
Very Wet | Wet“j‘__ Maist Damp Dry
Color (Circle major & underline modifying)
Light Medium @H;_ﬁ;:b Olive Gra’y) Brown Blac Other
Major Constituent (Circle major & underline modifying)
Fine ™ Medium Coarse Gravel an Silt Cla
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: Y% Qil Sheen: None Trace (<5%) %
i A S s SO AN e e
; o \
5&«\-&\\\ o‘sﬁn\\ T AC_U\(_:Q‘(\ ‘é‘\rcﬁ “\'\)\\5 AY W
g J
txlonmien, AMEC-Geomatrix —
GJP-21-2011 —r
QSC Form -
Initials:

Date: 7/ /2011 Time: f"’l‘»,’»“cﬂ —

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS PageS 2 of

Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7="T7 e \\ Gateway Pacific G’S ? - Z-\ - 20 \*\
Coordinates Water Deplh Time
North East Depth | Unit |Rep Gear
bFRAH 77 T lb>37 70 [¢|e]2 o 2v v] M2¢

Penetration Surficial Wood Estimate:

Sulfide
VOA
Fines
(%)

Depth | Unit | Initials Weather Contact Points

>3 le[m[gsen < 0w X X5 = %

~ -
0 2K A, ke
Surficial sediment characteristics:

Biological: % Debris: Y% Oil Sheen: Q% Trace (<5%) %
i}

5

Moisture

Very Wet - Wel Moist Damp Dry
Color (Circle major & underline modifying)

Light @mﬂg Dark Olive @ Brown Black Olher
Major Constituent (Circle major & underline modifying)

Qilﬁ_é_) Medium Coarse Gravel (Sand, Silt Clay
” e PU

Minor Constituent with trace

Fine Medium Coarse Gravel Sand Silt Clay

Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose (m% Medium Dense Dense Very Dense
Silt/ Clay -  Very Soft Soft Medium Stiff Stiff Very Sliff Hard

Moisture JEeS

Very Wet {/W'_QL:‘ Moist Damp Dry
Color (Circle major & underline modifying)

Light Medium Olive (Gray  Brown Black Other
Major Constituent (Circle major & underline modifying)

@ Medium Coarse Gravel <§a[1/§ P, ,SH_L Clay

Minor Constituent with trace

Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Qil Sheen: None Trace (<5%) %

Swm«“)a 334 Aden Lo W %rr:‘\o
AMEC-Geomatrix
\_w-\-t'vk'gvxa GJP-21-2011
QsC Form
Initials: ) S
Date: 7/___ /2011 Time: 17 28

Amin\Field Forms\QS5C

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS
Dale Sample Identificalion
Coordinate Datum (mm/dd/yy) Project Location Number
Washington Stale Plane, NAD 83, N Zone, Survey Ft 7 =7 -39 Y |Gateway Pacific cS¢® PANERCAC I
Coordinates Water Depth Time
QQ@ North East Depth | Unit |Rep Gear
= i : EyE = o
Rzg_% W 5 7o [f|e] 2|0 2v v] A
Vd
Penelration f_:_js < P Surficial Wood Estimate: L) 1527
Depth | Unit | Inilials @ g Wealher E § Contact Points
2.2 |c[m] &t Pomily (19" X5 = %
*(""“’EQ-{ é‘q P ﬁ.\_\
Surficial sediment characteristics:
Biological: %  Debris: %  Oil Sheen: (None> Trace (<5%) %
Moisture
Very Wet é/fel_y Moist Damp Dry
Color < (Circle major & underline modifying)
Light @/ Dark Olive  Gray  Brown Black Other
MajoLgonstituent (Circle major & underline modifying)
/Fin’e,)\ Medium Coarse Gravel Sand 7SIt Clay
LN —_—— M e e
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose Loose Medium Dense Dense Very Dense
. P, . . . .
Silt/ Clay -  Very Soft (_Seft’ Medium Stiff Stiff Very Stiff Hard
Moisture e
Very Wel (Wg[; Moist Damp Dry
Color - (Circle major & underline modifying)
Light ¢ Medium Dark Olive ray  Brown Black Other
Major Constituent (Circle major & underline modifying)
{_/__1555 Medium Coarse Gravel | Sand  (Silt- Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Oil Sheen: @35:%; Trace (<5%) %
s ‘C_ ..................................................................................................................
(453 %\QQ '?) - \(\\S‘ A \ e AMEC‘Geom ¢
X :
A S vy @l atrix
RS = GJP-21-2013 -
501 Vg F GHAJLT 1131 62% QSC Form
L] Initials: :
Date; 7/ — _
AT E R it /_[\/2011 ije.' 5 -(D- o -
£t _
AmintField Forms\QSC

Page &3 of

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page 3 2 _of

Date Sample Identification
Coordinate Datum {(mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey FL 7-4-221 Gateway Pacific 3P -2 - 22
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
s BALA 2D LI | o |#lt|( |o2vv] )5 S«
Penelration § < ® Surficial Wood Estimate:
=S €=
Depth | Unit | Initials |3 Q Weather | & Contact Points
/7 CIITI GS N Saniay X5 = %
ul\ o
Surficial sediment characteristics:
Biological: %  Debris: % Ol Sheen: one ) Trace (<5%) %
Moisture
Very Wet Q@ef__‘: Moist Damp Dry
Color - (Circle major & underline modifying)
Light < Medium, Dark Olive <Gray> Brown Black Other
Major Constituent (Circle major & underline modifying)
Fine -, Medium Coarse Gravel Sand Sty Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand [ Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft CSoft > Medium Stiff Siff Very Stiff Hard
Moisture o
Very Wet < Wet Moist Damp Dry
Color (Circle major & underline modifying)
Light < Medium’ Dark Olive <Gray' Brown Black Other
Major Constituent (Circle major & underline modifying)
~ Fing’ Medium Coarse Gravel < Sand™  _Silt Clay
M’
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris % Oil Sheen: None Trace (<5%) %
e e L e T R e

AMEC-Geomatrix

GJP-22-2011

QSC Form

Initials: & 5™

Date: 7/ /2011 Time: /5 S

AminiField Forms\asC |

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS Page 2.\ of
Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Fl 7 -4 22\ |Gateway Pacific &3 -3 -2011)
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
(o5222R NWeRa7ZS 7& ¢l ({0 2vv] 2%
Penetration f_:j < @ Surficial Wood Estimate:
= cle
Depth | Unit | Initials |& 9 Weather i & Contact Points
/& Te]mlasw Fesoginy X5 = %
jcq\“
Surficial sediment characteristics:
Biological: % Debris: % Qil Sheen: \_I\lgpfe Trace (<5%) %
Moisture
—Very Wet—"  Wet Moist Damp Dry
Color . (Circle major & underline modifying)
Light ~Medium Dark Olive [ Gray.  Brown Black Olher
Major Constituent (Circle major & underline modifying)
Fine Medium Coarse Gravel Sand = Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel-  Very Loose Loocse Medium Dense Dense Very Dense
Silt / Clay - C@ﬁii’ Soft Medium Stiff Stif Very Stiff Hard
Moisture
Very Wet ,\:\L\_Ig/’ Moist Damp Dry
Color ey (Circle major & underline modifying)
Light <Medium Dark _Olive. “Gray.” Brown Black Other
Major Constituent (Circle major & underline modifying)
Fing’ Medium Coarse Gravel Sand Sl Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Qil Sheen: _,,.ijg) Trace (<5%) %o
........................................ AMEC.- .
Comments: G G“-“Omatnx
1-23-2011
Initia|s: o

Date: #
e 7/_;_/2011 Time:

AN

—__———

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS Page |§  of
Date Sample |dentification
Coordinale Datum (mm/dd/yy) Project Location Number
Washington Slate Plane, NAD 83, N Zone, Survey Ft 7-3-2= N\ |Gateway Pacific G¢ - Mo 2\
Coordinates Water Depth Time
Norlh Easl Depth | Unit |Rep Gear
(2| 8T8 [ ] < |flt] ) o 2vv][IRES
Penetration é 8 § _ Surficial Wood Estimate:
Depth | Unit | Initials e Weather T = Contact Points
c[m] & ¢ rormy X5 = %
o™ v
Surficial sediment characteristics:
Biological: % Debris: % Oil Sheen: None Trace (<5%) %
Moisture
Very Wet Wet Moist Damp Dry
Color (Circle major & underline modifying)
Light Medium Dark Olive Gray Brown Black Other
Major Constituent (Circle major & underline modifying)
Fine Medium Coarse Gravel Sand Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay -  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wet Wel Maist Damp Dry
Color (Circle major & underline medifying)
Light Medium Dark Olive Gray Brown Black Other
Major Constituent (Circle major & underline modifying)
Fine Medium Coarse Gravel Sand Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Oil Sheen: None Trace (<5%) %o
e R ST e e

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS Page | ) of
Date Sample |dentification
Coordinale Dalum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7-J-1o \\ |Gateway Pacific CP Y 2 \)
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
51 — -
EAES 51 7T2¥% %ﬁf tlele lo2vv] )51
Penetration § < @ Surficial Wood Estimate:
Depth | Unil | Initials B g Weather E s Contact Points
/& Clm (:’)"("\ S vy X5 = %
(_\~ L g @% feal
Surficial sediment characteristics:
Biological: %  Debris: <42/ <5 %  Oil Sheen: Trace (<5%) %
Moisture .
Very Wet (7 % Moist Damp Dry
Color —_— (Circle major & underline modifying)
Light @@V Dark Olive <Gray> Brown Black Other
Major Constituent (Circle major & underline modifying)
¢Fine/ Medium Coarse Gravel Sand Csit> Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft (Soft Medium S stif Very Sliff Hard
Moisture —
Very Wel Wet (Moisl Damp Dry
Color e (Circle major & underline modifying)
Light C[Vl‘r«;_cﬁgm ’ Dark Olive < Gray» Brown Black Other
Major”(;gnstituent (Circle major & underline modifying)
~Fine’ Medium Coarse Gravel Sand Sl Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: Yo Debris % Oil Sheen: @E@ Trace (<5%) %
e e
»’A"fmz/c— C O &ML -—“«"24'”:'//
AMEC-Geomatrix
GP-24-2011
QSC Form
Initials: € 5w
Date: 7/ /2011 Time: /2 /3
Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW

, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page }_LL of

Dale Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7-3-2 0\ Galeway Pacific G3F 25 20\
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
N ARTPY 128226 75 |elel ) lozvv] D¢y
Penelration § < o Surficial Wood Estimate:
o c s
Depth | Unit | Initials |@ Q Weather | & Contact Points
clm| gim SNy y X5 = %
\v Py W =
Surficial sediment characteristics: “ 3{ ' 'nX
Biological: % Debris: % Qil Sheen: None Trace (<5%) %
Moisture
Very Wet Wet Moist Damp Dry
Color (Circle major & underline medifying)
Light Medium Dark Olive Gray Brown Black Other
Major Constituent (Circle major & underline modifying)
Fine Medium Coarse Gravel Sand Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel-  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wet Wet Moist Damp Dry
Color (Circle major & underline modifying)
Light Medium Dark Olive Gray Brown Black Other
Major Constituent (Circle major & underline modifying)
Fine Medium Coarse Gravel Sand Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Oil Sheen: None Trace (<5%) %
T e

AminiField Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page’S™ of

Coordinate Dalum

(mm/ddiyy)

Date

Project Location Number

Sample Identification

Washington State Plane, NAD 83, N Zone, Survey Ft

7 3-20 \\ Gateway Pacific

GIP 23 201)

Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
(ol 53 (e (5222 75 [l Lo v v] kg
Penetration fé_) < @ Surficial Wood Estimate:
Depth | Unit | initials |3|S|  Weather |£ 3 Contact Points
/(o [c]m X5 = %
Surficial sediment characteristics:
Biological: ) %  Debris: %  OilSheen: -None'’ Trace (<5%) %
Moisture o
Very Wet Wet Moist Damp Dry
Color o {Circle major & underline modifying)
Light  Medium Dark Olive © Gray .- Brown Black Other
Major Constituent (Circle major & undellj;\\e modifying)
¢« Fine» Medium Coarse Gravel Sand < Silt- Clay
N S
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft ~ Soft Medium Stiff Stiff Very Stiff Hard
Moisture )
Very Wet ~Wel Moist Damp Dry
Color (Circle major & underline modifying)
Light -Medium’ Dark Olive ~Gray. Brown Black Other
Major Constituent {Circle major & underline modifying)
»Fing Medium Coarse Gravel Sand st Clay
gl Sa 0t Ly
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Oil Sheen: {one™) Trace {<5%) %
S A5 e .

Initials:

AM EC-Geoma*rix -
GJP-25-2011
QSC Form

Date: 7/_3‘_/2011 Time,’_\):&

G

Amin\Field FormsiQSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page 12 of

Coordinale Dalum

Date
{mm/dd/yy) Projecl Location

Sample Identification
Number

Washington State Plane, NAD 83, N Zone, Survey Ft

7 - 3-20\) |Gateway Pacific

GS 262\

Coordinates Water Depth Time
North East Depth | Unil |Rep Gear
(-8197% 18§25 /D 67 lele]l 7 loavv]|/esy
Penelration fQ_J < @ Surficial Wood Estimate:
Depth | Unil | Initials » g Weather u'.C' s Contact Points
c[m G-5\".\“\_ Sy i X5 = %
A\ -J\'Q\ Ny \
Surficial sediment characteristics:

Biological: % Debris: % Oil Sheen: None Trace (<5%) %o
Moisture

Very Wel Wet Moist Damp Dry
Color (Circle major & underline modifying)

Light Medium Dark Olive Gray Brown Black Other
Major Constituent (Circle major & underline modifying)

Fine Medium Coarse Gravel Sand Silt Clay
Minor Constituent with trace

Fine Medium Coarse Gravel Sand Silt Clay

Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard

Moisture

Very Wet Wet Moist Damp Dry
Color (Circle major & underline modifying)

Light Medium Dark Olive Gray Brown Black Other
Major Constituent (Circle major & underline modifying)

Fine Medium Coarse Gravel Sand Silt Clay
Minor Constituent with trace

Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Oil Sheen: None Trace (<5%) %
i S O TSV VB 5 A PR SRR 8

2
wz&i—k\( \/\p\\k o g“b\mav}w

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

AMgc-Geomatrix o
61_26-?’)11 —_
asC FO’“’“/ . L —
jnitialss G- e
Date: 7/ 0L

Page I3 of
Date Sample |dentification
Coordinate Datum (mm/ddlyy) Projec! Location Number
Washinglon State Plane, NAD 83, N Zone, Survey Ft 7 - 3 -Z="\\ |Gateway Pacific =T C€ 2\
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
-
B DA [[§X513 &2 [elef o 2v v| ez
Penetralion ﬁ < @ Surficial Wood Estimate:
. = ce
Depth | Unit | Initials » g Weather iL s Contact Points
/8 lelm] Gan Sy X5 = %
\ < 5\8\ A Y :&
Surficial sediment characteristics:
Biological: ', %  Debris: %  Oil Sheen: daﬁ?) Trace (<5%) %
Moisture s
Very Wel et Moist Damp Dry
Color B (Circle major & underline modifying)
Light ~Medium.-~ Dark __CJEE, . Gray..  Brown Black Other
Mangonstituent (Circle major & underline modifying)
¢ “( Fing:> Medium Coarse Gravel Sand < Silt. Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wet . Wel Moist Damp Dry
Color (Circle major & underline modifying)
Light ~Medium Dark Olive <Gray.  Brown Black Other
Major Constituent {Circle major & underline modifying)
Fine 3 Medium Coarse Gravel Sand Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Oil Sheen:  “None-  Trace (<5%) %
e

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page _ﬁ_ of

Date Sample ldentification
Coordinale Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7 -3 =\ |Gateway Pacific CP -7 ~ 2oy
Coordinates Waler Depth Time
North Easl Depth | Unit |Rep Gear
by 720 g 25065 eo |£lt] | lo2vv]aw©
Penetration § < @ Surficial Wood Estimate:
Depth | Unit | Initials ® g Weather uE_ s Contact Points
/7 Jelml@s & X5 = %
Surficial sediment characteristics:
Biological: f’ér#j‘(% 5/"/u Debris: %  Qil Sheen: d:]:cﬁg) Trace (<5%) Y%
Moisture Y
Very Wet CWel - Moist Damp Dry
Color (Circle major & underline modifying)
Light ~Medium Dark _Olive [ Gray / Brown Black Other
Major Constituent (Circle major & underline modifying)
¢ Fine’ Medium Coarse Gravel Sand  ~SiltY Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay -  Very Soft @ﬁ/' Medium Stiff Stiff Very Stiff Hard
Moisture e
Very Wet . Wet’ Moist Damp Dry
Color (Circle major & underline modifying)
Light @ Dark Olive (Gray> Brown Black Other
Major Constituent (Circle major & underline modifying)
" Fine - Medium Coarse Gravel Sand Silt ) Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Qil Sheen: None Trace (<5%) %
e e A S s

AMEC-Geomatrix

GP-27-2011

QSC Form

Initials: £5¢N

Date: 7/ /2011 Time: '™

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, {425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS Page X of
Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Fl 7 -2 - Le\\  |Galeway Pacific GF. 28— 2o W
Coordinates Water Depth Time
North East Depth | Unit [Rep Gear
(o1 bl | (FRR 1% <\ [y Jo2vv] J¥3D
Penetration ;5: < @ Surficial Wood Estimate:
Depth | Unil | Initials u:; 9 Weather ;E § Contact Poinis
2¢ lelm| &vN ﬁvt\“j—éu\_\-\-\ X5 = Yo
Surficial sediment characteristics:
Biological: %  Debris: % Ol Sheen: Trace (<5%) %
Moisture I
Very Wel (! @ Moist Damp Dry
Color g (Circle major & underline modifying)
Light r\lﬁledigir]} Dark Oiive  (Gr Brown Black Other
Major Constituent {Circle major & underline modifying)
Fing Medium Coarse Gravel Sand % Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft @ Medium Stiff Stiff Very Stiff Hard
Moisture _
Very Wet C_Vi{éfi) Moist Damp Dry
Color g (Circle major & underline modifying)
Light — C_Medium™, Dark Olive  (Gray> Brown Black Other
Major Constituent (Circle major & uggg;line modifying)
Fine Medium Coarse Gravel Sand  (_SitD Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %  Debris %  OQilSheen:  <None.” Trace (<5%) %
P
‘é\"\”EC—Geormtr
GP-2g lx
-2011
Q;C Form
Initials, -
Date 7/ < N
\_/2011 Time: ly ¥
e e d

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS Page ] of
Date Sample Identification
Coordinate Datum (mm/ddlyy) Project Location Number
Washington Stale Plane, NAD 83, N Zone, Survey Ft 7 -2 -2 \\ |Gateway Pacific sC 2 94 =\
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
L&Yl 11525207 7o |tle] ) o 2vv]/g¢as
Penetration § « @ Surficial Wood Estimate:
Depth | Unit | Initials @ g Weather uE_ B Contact Points
2,5 Cim Gb{\ s\\ﬂh\!-ﬂca\m X5 = %
Surficial sediment characteristics:
2 —
Biological: ___ (/ %  Debris: % Oilsheen: (None Trace (<5%) %
Moisture e
Very Wet (wet’ Moist Damp Dry
Color e (C/i‘_fjg“major & underline modifying)
Light iMedigm" Dark Olive { Gray' Brown Black Other
Major Constituent (Circle major & undg(ljpe modifying)
f_lfr’\g) Medium Coarse Gravel Sand lf""SiIt/) Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Csoft Medium Stiff Sliff Very Stiff Hard
Moisture gz
Very Wet Wet (\‘MMoi;} ~ Damp Dry
Color e (Circle major & underline modifying)
Light < Medium~,  Dark Olive Gray” Brown Black Other
Major Constituent {Circle major & underline modifying)
¢~ Fine Medium Coarse Gravel Sand \?"L Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris % Qil Sheen: None Trace (<5%) %
e e e = ot S
AMEC-Geomatrix
GP-29-2011
QsC Form.
Initiais: =70 -
Date: 7/ ~. /2011 Time: -~ 2
W F!
Amin\Field Forms\QSL)

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, {(425) 921-4000
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QUALITATIVE SAMPLE CHARACTERISTICS Page & of
Date Sample Identification
Coordinate Datum (mm/ddlyy) Project Location Number
Washington Stale Plane, NAD 83, N Zone, Survey Ft 7-2-31° W |Galeway Pacific GF Jeo 201
Coordinates Water Depth Time
North East Depth | Unit [Rep Gear
(51470 UF2 790 (o2 el Lo 2v v][ 1326
Penetration § < @ Surficial Wood Estimate:
Depth | Unit | Initials ? g Weather L% = Contact Points
T L/ ¢ I m S L5 RAYav Cu.\ X5 = %
Surficial sediment characteristics:
Biological: @) %  Debris: %  Oil Sheen: Trace (<5%) %
Moisture
Very Wet @ Moist Damp Dry
Color : (Circle major & underline modifying)
: N . e
Light <Med)|9mrp/ Dark QOlive (Gray > Brown Black Other
Major. Constituent (Circle major & underline modifying)
( Fine- Medium Coarse Gravel Sand  (_Silt D Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft <Eoft Medium Stiff Stiff Very Stiff Hard
Moisture N
Very Wet ¢ Wet-- Moist Damp Dry
Color o (Circle major & underline modifying)
Light ~Medium./ Dark Olive  Gray:  Brown Black Other
Major Constituent (Circle major & underline modifying)
/Fing Medium Coarse Gravel Sand (Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
o)
Biological: % Debris: % Qil Sheen: (y_c_ap_e,‘/ Trace (<5%) %
e .
AMEC-Geomatrix

GP-30-2011

QSC Form

Initials; & 5 v~

Date: 7/_2_/2011 Time: 1326
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QUALITATIVE SAMPLE CHARACTERISTICS

P3993 of

Date Sample Identificalion
Cocrdinate Datum (mmJ/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7 -2 ~ \\ |cateway Pacific ¥ %) 25 \)
Coordinales Water Depth Time
North East Depth | Unit |[Rep Gear
o i ] | G 2 55
AN 02 (52 ¢ [#lt|) lo2vv] N5
Penetration § < o Surficial Wood Estimate:
Depth { Unit | Initials & g Weather L% £ Contact Points
24 lelm X5 = %
Surficial sediment characteristics:
Biological: /\/d N E % Debris: % Oil Sheen: None Trace (<5%) %
Moisture =
Very Wet @/ Moist Damp Dry
Color I (Circle major & underline modifying)
Light Cmé'digmf Dark Olive (Gray” Brown Black Other
Maj/qr_,Qpnstituent (Circle major & underline modifying)
(Fine’ Medium Coarse Gravel Sand \:_SEIE:‘ Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand [ Gravel - Very Loose Loose Medium Dense Dense Very Dense
e T _
1Silt / ¢ gla& - Very Soft Soft wMedium Stiff D Stiff Very Stiff Hard
Moisture s,
Very Wet “Wet - Moist Damp Dry
Color (Circle major & underline modifying)
Light —Medium Dark QOlive < Gray .* Brown Black Other
Major Constituent (Circle major & underline modifying)
<K Medium Coarse Gravel Sand _ (‘/Sﬂg,_‘ Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Qil Sheen: None Trace (<5%) %
e
AMEC
Gp.-. Ceop,
“31.,20 atri,(
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QUALITATIVE SAMPLE CHARACTERISTICS Page 4~ of
Date Sample |dentification
Coordinale Datum {mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7 -2 .29\ |Gateway Pacific GV - 32- = “
Coordinales Water Depth Time
North East Depth | Unit |Rep Gear
{5 |25 [//‘ Go 1 WS
(B2 [ER94] flt 02V V
Penetration ,313’ < @ Surficial Wood Estimate:
Depth | Unit | Initials @ g Weather L% B Contact Points
Z c|m A, TR U X5 = %
!
Surficial sediment characteristics:
Biological: A/~ .1 ¢ %  Debris: %  Oil Sheen: ‘None-~ Trace (<5%) %
Moisture
Very Wet WetT Moist Damp Dry
Color e (Circle major & underline modifying)
Light Dark Olive  {(Gray> Brown Black Other
Major Constituent (Circle major & underline modifying)
ne) Medium Coarse Gravel Sand (:S_th—‘/ Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose Loose Medium Dense Dense Very Dense
T ey
Silt/Clay-  Very Soft /~5oft .2 Medium Stiff Stiff Very Stiff Hard
Moisture sy
Very Wet I,//Wep Moisl Damp Dry
Color o (Circle major & underline modifying)
Light Medium > Dark Olive CGre@ Brown Black Other
\\k_/,,’ s —
Major Constituent {Circle major & undfrliqe modifying)
/Finel Medium Coarse Gravel Sand JSilt- Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological:  /\///17 %  Debris: %  OilSheen:  (None) Trace (<5%) %
e
A #
GM‘EC Geomatrix _
P-32-2011 8
QSC Form -
Initials: &< N =
Date: 7/2 = -
= /2011 Time: V3 o -
—_ .
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AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS Page 2~ of
Date Sample |dentification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington Stale Plane, NAD 83, N Zone, Survey Ft 7--29 \\ |Gateway Pacific GL "33’ 20 4\)
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
(280760 L ERF07 7 [l y[oavv] D25
Penetration fgj < 2 Surficial Wood Estimate:
Depth | Unit | Initials A g Weather uE_ = Contact Points
25 lc[m|esn Svim X5 = %
Surficial sediment characteristics:
Biological: /‘i/g,—’?-? 2 % Debris: /t/z? 7 & Yo Oil Sheen:  None” Trace (<5%) Yo
Moisture
Very Wel @v’: Moist Damp Dry
Color S (Circle major & underline modifying)
Light @i}m’ Dark _Otive CGray'  Brown Black Other
Major Constituent (Circle major & underline modifying)
Fine Medium Coarse Gravel Sand silt.” Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft (Soft” Medium Stiff Stiff Very Stiff Hard
Moisture N s
Very Wet Wet (Moist_./  Damp Dry
Color e (Circle major & underline modifying)
Light .~ Medium Dark Olive  ‘Gray'’ Brown Black Other
Major Constituent (Circle major & underline modifying)
e ; TS Y
¢ Fipe Medium Coarse Gravel Sand Sl Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: /M/y/,, £ - % Debris: % Qil Sheen: Fone—  Trace (<5%) %
e R el
AMEC-Geomatrix
GP-33-2011
QSC Form
Initials:

Date: 7/ %./2011 Time: Jols
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QUALITATIVE SAMPLE CHARACTERISTICS Page | of

Date Sample ldentificalion
Coordinale Datum (mm/ddlyy) Project Location Number
Washington Stale Plane, NAD 83, N Zone, Survey Ft 7 -2 -1\ Gateway Pacific GP-3y ~-20)
Coordinates - Waler Depth Time
North East Depth | Unit |[Rep Gear
G507y [1§30%6 e lelef L lo2vv|TpzL.
Penetration ﬁ < @ Surficial Wood Estimate:
3 c e
Depth | Unit [ Initiais @ g Weather iL & Contact Points
2, 3 c|m C\;S\’\ D N X5 = %
Surficial sediment characteristics:
Biological: O % Debris: {) % Qil Sheen: None Trace (<5%) %
Moisture
Very Wel (Wet~ Moist Damp Dry
Color [— (Circle major & underline modifying)
Light (Medium’-’ Dark Olive. QG_ri)f) Brown Black Other
Major Constituent (Circle major & underline modifying)
Finé Medium Coarse Gravel Sand Csit Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
ilt/Clay- VeryS s " Medium Stiff stiff Very Stiff d
Silt / Cla ery Soft oft ; MMHI’ f > i ery Sti Har
Moisture .
Very Wet Wet Qﬁﬂs}t) Damp Dry
Color (Circle major & underline modifying)
Light Medium ¢ Dark./ Olive ¢Gray. Brown Black Other
e — — P
Major Constituent (Circle major & undg{jjne modifying)
Fine Medium Coarse Gravel Sand St > Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: Pﬁ'ﬁ//(,ﬂfqz;f.' % Debris: % Oil Sheen: None  Trace (<5%) %

Comments:

AMEC-Geomatrix

GP-34-2011

QSC Form

Initials:

Date: 7/ 2 /2011 Time: 55 &

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th SL. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS Pages )\ of

Date Sample identification
Coordinate Datum (mm/dd/yy} Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7 -S -2~ N\ |Gateway Pacific ¢S 35 2o \\
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
LY 2> L\ 79/ 105 %% [t/ Joavv] 134y
Penetration § < @ Surficial Wood Estimate:
Depth | Unit | Initials & g Weather E S Contact Points
/é—— Crm & N PR ] X5 = %
.
Surficial sediment characteristics:
Biological: % Debris: % Oil Sheen: @ Trace (<5%) Yo
Moisture [
Very Wet CWet_ Moist Damp Dry
Color - (Circle major & underline modifying)
Light CMeaiurg,,‘-’ Dark Olive (~ Gray > Brown Black Other
Major Constituent (Circle major & underline modifying)
~Fing”> Medium Coarse Gravel ~ (Sand Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose g_{;@@;’-‘.ﬁé‘\, Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture i
Very Wet @ Moist Damp Dry
Color o (Circle major & underline modifying)
Light -~ Medium® Dark Olive ¢ Gray  Brown Black Other
Major.Constituent (Circle major & underline modifying)
/" Fine’ Medium Coarse Gravel  Sand- Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Oil Sheen: / None = Trace (<5%) %
T AMEC-Geomatrix
GJ-35-2011
QSC Form

Initials: <<y
Date: 7/ /2011 Time:! 3YY

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS Page 7S of
Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7= & =27 \\ |Gateway Pacific S ha 36 2>\
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
1 ; o
(. 8399 11¥0/20 g\ [elel [ Joavyv])ery
Penetration fz_’ < @ Surficial Wood Estimate:
Depth | Unit | Initials @ g Weather uE_ = Contact Points
/5 |e[m S Wy X5 = %
VIR v Ty
Surficial sediment characteristics!:
Biological:(t iz | Jfbse <S5 %  Debris: %  Oil Sheen: Kong> Trace (<5%) %
Moisture -
Very Wet (_W_e{/ Moist Damp Dry
Color et (Circle major & underline modifying)
Light @m" Dark Olive (Gray-, Brown Black Other
Major C_g\nslituent (Circle major & underline modifying)
¢Fing Medium Coarse Gravel  ((Sandj ) Ellt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose @ Medium Dense Dense Very Dense
Silt / Clay - Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wel Wet Moist Damp Dry
Color . (Circle major & underline modifying)
Light Nedium, Dark Olive ¢ Gray  Brown Black Other
Major Constituent (Circle major & underline modifying)
(“Fing/ Medium Coarse Gravel  (Sand Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Qil Sheen: None Trace (<5%) %
T

Initials:

AMEC—Geomatrix
GJ-36-2011
QsC Form
B

Date: 7/_& /2011 Time: oY

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th SL. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page'jg of |

AMEC-Geomatrix

GJP-37-2011

QSC Form

Initials: =T

Date: 7/.5 /2011 Time:

52K

Date Sample ldentification
Coordinate Dalum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7 ’5"29 Y |Gateway Pacific G3IP- 37- 221\
Coordinates Water Depth Time
North East Depth | Unit [Rep Gear
£ oy Ty ey st -
(08 A ]2 2 J1-1 " % lelel/ lo2vv] 152 %
Penetration = Le @ Surficial Wood Estimate:
= c
Depth | Unil | Inilials @ g Weather i = Contact Points
/ "{ c|m GH‘) Fw o] X5 = %%
I
f-ch'vv-\
Surficial sediment characteristics:
Biological: % Debris: % Oil Sheen: @ Trace (<5%) %
Moisture
Very Wet ﬂt/ Moist Damp Dry
Color ey (Circle major & underline modifying)
Light CﬂerfiLu,m/ Dark _ Olive ¢~ Gray— Brown Black Other
Major Constituent (Circle major & underline modifying)
~ Fine Medium Coarse Gravel Sand Csi— Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose -"EB-O:E;Q-:/’J Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture .
Very Wet  ~ Wet~" Moist Damp Dry
ST
Color s (Circle.major & underline modifying)
Light L&f@g:l_ium g Dark Olive ( Gray” Brown Black_ Other
M%{mstituent (Circle major & underline modifying)
ine-" Medi C Gravel / Sill Cla
i edium oarse rave éayf _Si y
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % QOil Sheen: None Trace (<5%) %
B
4:\"\4. vv:.\ 4 ;Y t}q —_—

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601,

AminiField Forms\QSC

Lynnwood, WA 98037, (425) 921-4000




QUALITATIVE SAMPLE CHARACTERISTICS

Page @_ of

Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington Slate Plane, NAD 83, N Zone, Survey Ft 7<% ~2> W\ |Gateway Pacific TP 37 o\
Coordinates Water Depth Time
North East Depth | Unit [Rep Gear
b¥2a4 ¥ (p19 92 [elef ] foavv] 1552
Penetration ‘éJ < @ Surficial Wood Estimate:
Depth | Unit { Initials @ g Weather L% & Contact Points
ZY Jelm] 63w {‘uy\?A'JV\.hq X5 = %
: Vigm W PR
Surficial sediment characteristics:
Biological: % Debris: % Qil Sheen: @ Trace (<5%) %
Moisture
Very Wet Moist Damp Dry
Color (Cil;c,Le\l;najor & underline modifying)
Light V Dark Oli Gray! B B
ig ar Olive ( Gray rown lack Other
Major Constituent (Circle major & underline modifying)
@ Medium Coarse Gravel @ Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose C::C—J—D/_SE'/) Medium Dense Dense Very Dense
Silt/Clay -  Very Soft Soft Medium Stiff Sliff Very Stiff Hard
Moisture
Very Wet @D Moist Damp Dry
s
Color (Circle major & underline modifying)
Light (" Mediam Dark Olive (Gray, Brown Black Other
Major Constituent (Circle major & underline modifying)
CFine, Medium Coarse Gravel @\ _. “S_HL‘ Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Qil Sheen: None Trace (<5%) %
e
.\‘f\ -<—lﬁ~v\ Ak
AMEC-Geomatrix
GJP-37-2011
QsC Form
itials: o
In fes 2 5

o

Date: 7/_% /2011 Time:_

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwooa, WA 98037, (425) 921-4000
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QUALITATIVE SAMPLE CHARACTERISTICS PageG R of

Dale Sample Identificalion
Coordinate Datum (mm/ddlyy) Project Location Number
Washington Stale Plane, NAD 83, N Zone, Survey Ft 7= % -2\ |Gateway Pacific &3P 32 2w\
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
653134 LRD e AY Sz [t 2 [0 2v v] W&
Penetration fg_’ < u Surficial Wood Estimate:
Depth [ Unit | Initials & g Wealther , i £ Contact Points
cIml &> o ey ook x5 = %
\\:l‘,)\’\‘&f V\‘v«%

Surficial sediment characteristics

Biological: % Debris: % Oil Sheen: ‘f@in}a“ Trace (<5%) %
Moisture
Very Wet Web Moist Damp Dry

Color (Circle major & underline modifying)

s . . é
Light @ Dark ~ Olive Brown Black Other

(Circle major & underline modifying)

Major Constituent

Fine Medium Coarse Gravel d Silt Cla
(_Fing, CSang - _Silt y
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay

Subsurface sediment characteristics:

Density / Consistency

Sand/Gravel -  Veryloose  (~ Loose Medium Dense Dense Very Dense
"""" —
Silt/ Clay -  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wel (wet™ Moist Damp Dry
Color (%j[p]&major & underline modifying)
" o T o
- Light t:Ter?ffuTj Dark Olive “Qif';“ Brown ﬂ Other
Major Constituent (Circle major & underline modifying)
(Fing; Medium Coarse Gravel Sand—, _Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: Y Debris: Y% Oil Sheen: None Trace (<5%) %
R S e B R s S A e S
. AMEC-Geomatrix
GJP-3 7-2011
QSC Form
Initials:

Date: 7/_&/2011 Time: W\

AminiFigld Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000




QUALITATIVE SAMPLE CHARACTERISTICS

Page@; [

Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Localion Number
Washington Slate Plane, NAD 83, N Zone, Survey Ft 7% -3\ |Gateway Pacific GSP 37 22
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
RPN [| SO (A 4y ¢l o 2vv] M2¢g
Penetration § < @ Surficial Wood Estimate:
Depth | Unit | Initials @ 9 Weather 1.% & Contact Points
clm| oo puXy Aovdy %5 = %
T4
Vo e
Surficial sediment characteristics:
vy C?‘Ds
Biological: T worewnl % Debris: %o Qil Sheen: one Trace {<5%) Y%
Moisture 7
Very Wet @ Moist Damp Dry
Color (Circle major & underline modifying)
Light  (Medium Dark Olive (Gray  Brown Black Other
Major Constituent ( (Circle major & underline modifying)
@ Medium Coarse Gravel @ Silt Clay
Minor Constituent with trace
ine Medium Coarse Gravel @ Silt Clay
- & -T-_‘——__I
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose @ Medium Dense Dense Very Dense
Silt/ Clay-  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture e
VeryWet ;t_) Moist Damp Dry
Color (Circle major & underline modifying)
Light (':Nﬁ’l'ﬁé_dl‘ug'n Dark Olive \QEX'} Brown _“E‘ilack Other
Major Constituent (Circle major & underline modifying)
Medium Coarse Gravel Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Qil Sheen: None Trace (<5%) Yo
i T
A e .
A AMEC-Geomatrix
GJP-37-2011
QSC Form
Initials: —
Date: 7/_% /2011 Time: '3

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Pagerj’i of

Coordinate Dalum

Date
(mm/dd/yy)

Project Location

Sample Identification
Number

Washinglon Stale Plane, NAD 83, N Zone, Survey Ft

7 - S - 2= \\|Gateway Pacific

G3IV 3IY ey

Coordinates

Water Depth

Time

North East Depth | Unit |[Rep Gear
7247 115106 | A6 [e]ef) Jo2vv[izg7
Penetration § < b Surficial Wood Estimate:
Depth | Unil | Initials @ g Weather LL:“ £ Contact Points
/7 le[m] €r SUW\\'\\!‘ X5 = %
AN
Surficial sediment characteristics: .
loor

Biological: 7.4 << <9 %  Debris: %  Oil Sheen: (Nong’  Trace (<5%) %
Moisture -

Very Wetl (Wet~ Moist Damp Dry
Color R (Circle major & underline modifying)

Light Medium_> Dark Olive @ Brown Black Other
Major Constituent {Circle major & underline modifying)
¢ Fine’ Medium Coarse Gravel Sand _Silt Clay
Minor Constituent with trace

Fine Medium Coarse Gravel Sand Silt Clay

Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft “Soft~ Medium Stiff Stiff Very Stiff Hard

Moi\sture

Very Wet Wet) Moist Damp Dry
Color [ (Circle major & underline modifying)

Light (Medium ) Dark Olive CGray.  Brown Rl Other
Major Constituent (Circle major & underl_ine modifying)

<Fine Medium Coarse Gravel Sand @i Clay

Minor Constituent with trace

Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % 0Oil Sheen: @B}Té“\/ Trace (<5%) Y%
e e e e s b T

AMEC-Geomatrix
GJP-38-2011

QSC Form

Initials; € 5™\

—~ L]
Date: 7/> /2011 Time: 12 47]

[TTEETT

Armin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000




QUALITATIVE SAMPLE CHARACTERISTICS

Page 37 of

Date Sample Identification
Coordinale Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zane, Survey Ft 7 -5 - 25\ |Gateway Pacific GY¥- 39~ 22)))
Coordinates Water Depth Time
North East Depth | Unil |Rep Gear
(0% 2 2.2 ] aERE wg |t 0 2vv| W2
Penetration § < @ Surficial Wood Estimate:
Depth | Unit | Initials |3 (S| weather | £ E Contact Points
/& Clm &3 S o X5 = Yo
LA
Surficial sediment characteristics:
Biological: % Debris: % Oil Sheen: «Nong  Trace (<5%) %
Moisture
VerywWet  (Wel? Moist Damp Dry
Color ) (Circle major & underline modifying)
Light adium” Dark Olive  <Gray> Brown Black Other
Major Constituent (Circle major & underline modifying)
(Fing Medium Coarse Gravel Sand ¥ Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
silt/Clay-  Very Soft (Soft Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wet (Weto™ Moist Damp Dry
Color L (C{j;c]g\major & underline modifying)
g S g . s
Light @W“/ Dark Olive \&Elza’;r> Brown Black Other
Major Constituent (Circle major & underline modifying)
ine Medium Coarse Gravel Sand G Clay
/ 7{5/ e
Minor Constituent with trace /P‘—— N}
- o B ) (MM
gl ) ’ 3 e
cFine Medium  ~Coarse) @ Sdnd ~ it Clay
Biological: %  Debris: % Oil Sheen: ®opg”’ Trace (<5%) %
Comments. rmmmmm———8—Ym—" Y

AMEC-Geaomatrix

GP-39-2011

QSC Form

RS ,~
Initials; © >~

Date: 7/ S /2011 Time: W29

wmin\Field Forms\QSC

AMEC Geomatrix, inc., 3500 188th St. SW, Sune vu 1, Lynnwoog, WA YoU3/, (4£5) 9271-4000



QUALITATIVE SAMPLE CHARACTERISTICS Page 3 & of
Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft PEd- i )} |Gateway Pacific GY -Fo—- 2o ﬂ
Coordinates Water Deplh Time
North East Depth | Unit |Rep Gear
" ~ = Tz, 7 =
L7 A 1¥ |14 74 9¢ ||t 0 2v v]|’s45
Penetration § < @ Surficial Wood Estimate:
Depth | Unit | Initials @ g Weather L% B Contact Points
/S Je[m]l &> S wnwy X5 = %
A w{
Surficial sediment characteristics:
Biological: % Debris: % Oil Sheen: :/T:I‘é@ Trace (<5%) %
Moisture e
Very Wel et Moist Damp Dry
Color o (Circle major & underline modifying)
Light ¢~ Medium Dark Olive  @Gray™, Brown Black Other
MajO(_gonstituent (Circle major & underline modifying)
Q:_’Eu:e’ Medium Coarse Gravel Sand St} Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand [ Gravel - Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft ~Soft’ Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wet @ Moist Damp Dry
Color o (Circle major & underline modifying)
Light C Medium~ Dark Olive (Gray, Brown Black Other
< R TR ‘"“—»-.¢
Major Constituent (Circle major & underline modifying)
@ Medium Coarse Gravel Sand Clay
4 -
/
Minor Constituent with trace Sy ) — &7
Fine Medium < Coarse @ Sand silt Clay
Biological: % Debris: 5%,:: // £, {% Oil Sheen: CNTQ\&E-\; Trace (<5%) Y
i AMEC- ............
0-2011
QSC Form,
Initials. < s N
Date:
v 7/&@2011 Tfme- J'_, B
.____‘—Lig
Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500

188th SL. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS Page |% of
Date Sample Identification
Coordinale Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zane, Survey Ft 7 =3~ 22 )\ |Gateway Pacific GCf-Y4)_ 2> \
Coordinates Water Depth Time
North Easl Depth | Unit |Rep Gear
G189 VT (26 95 [¢|¢ 0 2v v| )35
Penetration é 8 ‘::.3 . Surficial Wood Estimate:
Depth | Unit | Initials @ |> Wealther [T Contact Points
;7 lelm| G Sutwy X5 = %
F
C\‘F %Q
Surficial sediment characteristics: 7
Biological: e % Debris: %o Oil Sheen: @9_@9‘ Trace (<5%) %
Moisture .
Very Wet < Wet™ Moist Damp Dry
Color | i (Circle major & underline modifying)
Light (I\’Jl'ediru,m-’ Dark Olive Gray-~ Brown Black Other
Major Constituent (Circle major & unde_r]_ine modifying)
(Fing> Medium Coarse Gravel Sand Sl Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft . Medium Stiff Stiff Very Stiff Hard
Moisture .
Very Wet <Wet - Moist Damp Dry
Color —— (Circle_major & underline modifying)
Light ~ <Medium 5  Dark Olive (Gray) Brown Black Other
Major Constituent (Circle major & underline modifying)
Fine Medium Coarse Gravel Sand Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %  Debris: %  OilSheen: (None> Trace (<5%) %
e A i R T A s e
2 rixX S
AMEC-Geomat _
Gp-41-2011 _
5C Form —
(\)\:ﬂt'\a\s'- 5% = T'me'Jlg—) -
iy 011_ \ : —_
pate: 7/ L

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page [} of

Date Sample Identificalion
Coordinate Dalum {mm/dd/yy) Projecl Location Number
Washington State Plane, NAD 83, N Zone, Survey Fl 7-3-2=\ Gateway Pacific G T2, 2eWN
Coordinates Water Depth Time
North East Depth | Unit {Rep Gear
LB 2 WAl 786 g8 |¢|e] ] [o2vv]]e23
Penelration g < @ Surficial Wood Estimate:
= c o
Depth | Unit | Initials @ g Weather Ls Contact Points
/7] c|m| oy Cc X5 = %
\i QA. -.v';.,\\
Surficial sediment characteristics:
Biological: %  Debris: %  OilSheen:  MNone® Trace (<5%) %
Moisture
Very Wet @ Moaist Damp Dry
Color =y (Cirs:_lg_i[najor & underline modifying)
Light /Medium Dark Olive < Gray’  Brown Black Other
G —
Majo nstituent {Circle major & underline modifying)
Fine ™ Medium Coarse Gravel Sand Sl Clay
._/ x_,___.-/i
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft @ﬁiﬁt) Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wet ¢ gi'el 3 Moist Damp Dry
Color J— (Circle major & underline modifying)
Light  Medium > Dark Olive (Gray) Brown Black Other
Major Constituent (Circle major & u%ﬁ“fe modifying)
~“Fine~ Medium Coarse Gravel Sand. it~ Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %  Debris: %  OilSheen:  ®one ) Trace (<5%) %
Comments: AMEC-Geomatrix

GP-42-2011

QSC Form

Initials: GSM\

Date: 7/_3 /2011 Time: ! =32

Amin\Field Forms\QS5C

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS Page IO of

Date Sample Identification
Coordinate Dalum {mm/dd/yy) Project Location Number
Washinglon State Plane, NAD 83, N Zone, Survey Ft 7~ 3% 2\ |Gateway Pacific GPe 43 — M
Coordinates Water Depth Time
North East Depth | Unit {Rep Gear
(o551 72.0 [([F2. 7R 56 ||t 0 2vvVv| 9295

Penetration fg_’ < @ Surficial Wood Estimate:
Depth | Unit | Imitials @ g Weather u% 3 Contact Points
/¢ le[m|ce R - Wl X5 = o
Surficial sediment characteristics:
Biological: //j % Debris: % Oil Sheen: o;rf? Trace (<5%) %
Moisture -
Very Wet (Wet” Moisl Damp Dry
Color . (Circle major & underline modifying)
Light Q@ggjggﬁ_)' Dark Olive ((Gray» Brown Black Other
Major Constituent (Circle major & underline modifying)
Fine: Medium Coarse Gravel Sand _Silty Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft \§_ofj_ ) Medium Stiff Stiff Very Stiff Hard
Moisture _
Very Wet Wet Moist Damp Dry
Color s i (Circle major & underline modifying)
Light < Medium Dark Olive (Gray) Brown Black Other
Major Constituent (Circle major & underline modifying)
< Fine” Medium Coarse Gravel Sand __Sile_ Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %  Debris: %  Oil Sheen: @ _;Trace {<5%) %a

Comments:

AMEC-Geomatrix

GP-43-2011

QSC Form

Initials: & T _
Date: 7/ = /2011 Time:_79°

[T

Amin\Field Forms\Q5C

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 88037, (425) 921-4000




QUALITATIVE SAMPLE CHARACTERISTICS

Page S of

Date Sample Identification
Coordinale Datum (mm/dd/yy) Project Location Number
Washinglon State Plane, NAD 83, N Zone, Survey Ft 7 - & - 2o\ |Gateway Pacific &y 1T 2o \\
Coordinates Waler Depth Time
North Easl Depth | Unit |Rep Gear
(0B322 1179900 a9\ eftf [ Joavv] 1214
Penetration § < @0 Surficial Wood Estimate:
Depth | Unit | Initials 7] g Wealher uE_ E“o, Contact Points
/3 cIm] ¢ o S‘t\nﬂ\-} X5 = %
o ) A \"\ 13\% A .’y\ B\
Surficial sediment characteristics:
Biological: %  Debris: %  Oil Sheen: @ Trace (<5%) %
Moisture
Very Wet Wel > Moist Damp Dry
Color . (Circle major & underline modifying)
Light @ Dark Olive C§i’a?) Brown Black Other
Major Constituent (Circle major & underline modifying)
ines Medium Coarse Gravel Sand (_Silt ) Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft @ Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wet @ Moist Damp Dry
Color o ((;j_r,c_:,lfe_ﬂr\najor & underline modifying)
Light (Medium Dark Olive *-Gray , Brown Black _ Other
Major Constituent (Circle major & underline medifying)
-~ Fing~ Medium Coarse Gravel Sand Lsit™ Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %  Debris: %  Oil Sheen: @ Trace (<5%) %
St st e o

AMEc_Geomatﬁx

Gl-44-2011

QsC Form -y N

\nitials:

pate: 7

/ ’é;_jzon Time:_— ——

V5 \I\-_‘,,

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



Date: 7/ 5 /2011 Time: [ A _

QUALITATIVE SAMPLE CHARACTERISTICS Page 3 of
Date Sample |dentification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Fl 7 - 6° “o \\ Gateway Pacific G394 f;- 2= \\
Coordinates Water Deplh Time
North East Deplh | Unit |Rep Gear
b &H 2/ (50225 WO |¢[e]l [ o 2vv] 516
Penetration § < @ Surficial Wood Estimate:
Depth | Unit | Initials @ g Weather L% E Contact Points
/& Jelm] €y S wvii—; X5 = %
Eedits,
Surficial sediment characteristics:
Lo
Biological: %  Debris: %  Oil Sheen: W Trace (<5%) %
Moisture s .
Very Wet @Vﬂe_;/' Moisl Damp Dry
Color (Circle major & underline modifying)
Light C-@?n Dark _Olive < Gray Brown Black Olher
Major Constituent (Circle major & underline modifying)
Fin Medium Coarse Gravel Sand @ Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand /Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/ Clay -  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture -
Very Wel Wel MBSt Damp Dry
Color B (Circle major & underline modifying)
Light  C_ Medium Dark Olive (" Gray,  Brown Black  Other
Major Constituent (Circle major & underline modifying)
Cfﬁé_’ﬁ Medium Coarse Gravel Sand SiE > Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Oil Sheen: <Nom8~ Trace (<5%) %
e s
AMEC-Geomatrix —
STy Gl:A52011 _
' QscC Form _
Initials: o Sv— 4 —_

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th SL. SW, Suite 601, Lynnwood, WA, 98037, (425) 921-4000




QUALITATIVE SAMPLE CHARACTERISTICS Page W8 of
Date Sample Identification
Coordinate Datum (mm/ddlyy) Project Localion Number
Washinglon Stale Plane, NAD 83, N Zone, Survey Fl 7 -% -29\\ |Gateway Pacific 63T YS )\
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
— 2
L5271 1RO 50 ny fefel [ Jo2vv] radg
Penefration é g § _ Surficial Wood Estimate:
Depth | Unit | Initials @ |= Weather g Contact Points
?’3 c |m CJ"\ m?/\h-“-; A«Qﬂ‘\t 1 X5 = %
Surficial sediment characteristics: J
Biological: Yo Debris: Yo Qil Sheen: one Trace (<5%) %
Moisture
Very Wet @ Moisl Damp Dry
Color o (Circle major & underline modifying)
Light Q\fl-ediﬁ Dark Olive ~ Gray'  Brown Black Other
Major Constituent (Circle major & undetline modifying)
ine Medium Coarse Gravel Sand @ Clay
—
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel-  Very Loose Loose Medium Dense Dense Very Dense
Silt/ Clay -  Very Soft @ﬂo:fi/ Medium Sliff Stiff Very Sliff Hard
Moisture i
Very Wet k/W’-et y Moist Damp Dry
Color (Circle major & underline modifying)
Light ; Medium Dark Olive < Gray™> Brown Black Other
Major Constituent (Circle major & underline modifying)
CF_ile/'/ Medium Coarse Gravel Sand  (SilD Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %  Debris % Ol Sheen: @ Trace (<5%) %
s Bt

etumany

GJ-45-201

QSC Form

Initials:

Date: 7/_% /2011 Time: )23€

AMEC-Geomatrix

1

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000




QUALITATIVE SAMPLE CHARACTERISTICS

Page QL o] I

Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft T - % -2\ |Gateway Pacific G395 o)
Coordinates Water Depth Time
North East Depth | Unit |Rep Gear
%2725 %O 2335 g [¢|e]2 [0 2v v] )300
Penelration ﬁ < @ Surficial Wood Estimate:
Depth | Unil | Initials @ g Weather E = Contact Points
clm 65'{—\\ 0&-}9\'? C\o hig o X5 = %
\¢ 5\%: YA L)
Surficial sediment characteristics:
-\\’ e @
Biologicah‘\’&\a L wWorvnS % Debris % Qil Sheen: Trace (<5%) %o
Moisture
Very Wet Quét Moist Damp Dry
Color (Circle major & underline modifying)
Light - Dark Olive Brown Black Other
(=i o ey
Major Constituent (Circle major & underline modifying)
@ Medium Coarse Gravel @ Silt Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel - Very Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft Soft Medium Stiff Stiff Very Sliff Hard
Moisture
Very Wet Wel ) Moist Damp Dry
Color (Circle major & underline modifying)
Light ffNIédTGED Dark Olive (Grgx) Brown Black Other
o ] et T m—t
Major Constituent (Circle major & underline modifying)
Cjﬁ% Medium Coarse Gravel <Sand D Silt Clay
S — ~
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Oil Sheen: None Trace (<5%) %
e 0 ey ot S A 50
(S T AMEC-Geomatrix

GJ-45-2011

QsC Form

Initials:

Date: 7/ & /2011 Time: /3 © O

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000




QUALITATIVE SAMPLE CHARACTERISTICS Page J9of

Dale Sample Idenlification
Coordinate Datum (mm/dd/yy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7~8~22 Y |Galeway Pacific &3S 45 2wV
Coordinates Water Depth Time
North East Depth | Unit {Rep Gear
CF —) —4 - ‘.‘/'\ Y £ L P
(z 23 724 11503352, 197 [fle]l lo2vv]i3)9
Penetration fz_) < @ Surficial Wood Estimate:
5 c
Depth [ Unil | Initials @ g Weather i Contact Points
c[m]ern oty doully - Xs = %
Vo \:é NN
Surficial sedirnentcharacteristics‘:'(b ' 1 X
v o 2

e o %
T i
Biological:"hl\o@\ wav v\ % Debris: 5\“‘1}\\ 3 eh vt % Qil Sheen: None\) Trace (<5%) %

Moisture
Very Wel Moisl Damp Dry
Color {Circle major & underline modifying)

Light &m/mD Dark —Olive @_@ Brown Black Other

Major Constituent (Circle major & underline modifying)

@ Medium Coarse Gravel @5 Silt Clay

Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay

Subsurface sediment characteristics:

Density / Consistency

Sand / Gravel - Very Loose C Lé?sfé) Medium Dense Dense Very Dense
Silt/ Clay -  Very Soft Soft Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wel &é}‘) Moist Damp Dry

Color i
Light @ew Dark Olive
(Circle major & underline modifying)

Major Constituent
Medium Coarse Gravel  (Sand) Silt Clay

—

(Cir: !egajor & underline modifying)
éray/ Brown Black Other

Minor Constituent with trace

Fine Medium Coarse Gravel Sand Silt Clay
Biological: % Debris: % Oil Sheen: None Trace (<5%) %
P

- AMEC-Geomatrix
L L oo G_]-45-2011
QSC Form

Initials: . ol
Date: 7/.% /2011 Time:_~ -

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000




QUALITATIVE SAMPLE CHARACTERISTICS Page 3&of ___

Date Sample ldentification
Coordinate Datum (mm/ddlyy) Project Location Number
Washington State Plane, NAD 83, N Zone, Survey Ft 7 - 5 -5 \\ |Galeway Pacific P 4 & < \\
Coordinates Water Depth Time
North East Depth | Unit [Rep Gear
Lya4b7 150769 W2 i (o 2vv] Lis)
Penetration § < @ Surficial Wood Estimate:
Depth | Unit | Inilials @ g Weather uE_ B Contact Points
/& [elm] con Svmn o X5 = %
Ny
<«
Surficial sediment characteristics: o
Biological: %  Debris: %  OilSheen:  (Noney  Trace (<5%) %
Moisture .
Very Wel (Wet! Moist Damp Dry
Color - (Circle major & underline modifying)
Light cMediun/ Dark Olive  Gray> Brown Black Other
Major Constituent (Circle major & underline modifying)
@ Medium Coarse Gravel Sand <SP Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Gravel -  Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft CSoft> Medium Stiff Stiff Very Stiff Hard
Moisture N
Very Wet Wet ~Noist’ Damp Dry
S
Color o (Circle major & underline modifying)
Light Medium - Dark Olive ("Crgﬁ) Brown Black Other
s Mediun &5 31ay
Major Constituent (Circle major & underline modifying)
Fine> Medium Coarse Gravel __Sand (_’_ijt}-j Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: Yo Debris: % Qil Sheen: @055 Trace (<5%) %

Comments:

AMEC-Geomatrix -
GP-46-2011 E
QSC Form ’
Initials: S5\ _
Date: 7/.S /2011 Time:_\\S )

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000



QUALITATIVE SAMPLE CHARACTERISTICS

Page f’Qof

Date Sample Identification
Coordinate Datum (mm/dd/yy) Project Location Number
Washingion State Plane, NAD 83, N Zone, Survey Ft 7 -G -2o\\  |Gateway Pacific &I 47 W 1
Coordinates Water Depth Time
North Easl Depth | Unit |Rep Gear
b 59 74 1179013 1% (el [ lo2vv] 1371)
Penelration ﬁ < @ Surficial Wood Estimate:
5 [ty
Depth | Unit [ Inilials A g Wealther [T Contact Points
/& [e]m[ e 3 ey X5 = I
7
et Narm
Surficial sediment characteristics:
Biological: %  Debris: %  OilSheen: (None”® Trace (<5%) %
Moisture —— '
Very Wel (_Wel~ Moisl Damp Dry
Color L (Circle major & underline modifying)
Light edium—’ Dark Olive  <Gray-~ Brown Black Other
Major Constituent {Circle major & underline modifying)
~Fine~ Medium Coarse Gravel Sand Silt- Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Subsurface sediment characteristics:
Density / Consistency
Sand / Grave| - Very Loose Loose Medium Dense Dense Very Dense
Silt/Clay-  Very Soft CSoft> Medium Stiff Stiff Very Stiff Hard
Moisture
Very Wet (_W/ét—T Moist Damp Dry
Color L (Circle major & undertline modifying)
Light Q/I’edium Dark Olive  Gray. Brown Black_~  Other
Major Constituent (Circle major & underline modifying)
(Fine> Medium Coarse Gravel Sand_  <Sit> Clay
Minor Constituent with trace
Fine Medium Coarse Gravel Sand Silt Clay
Biological: %  Debris: %  Oil Sheen: @- Trace (<5%) %
S S

AMEC-Geomatrix

GJ-47-2011

QSC Form

Initials: & 3T

J3N —

Date: 7/ 5 /2011 Time:

Amin\Field Forms\QSC

AMEC Geomatrix, Inc., 3500 188th St. SW, Suite 601, Lynnwood, WA 98037, (425) 921-4000
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PAH
PCBs
Pesticides
QA
QC

RL
RPD
RSD
SAPA
SDG
SIM
SQS
SVOCs
TCE
VOCs
WAC

ACRONYMS AND ABBREVIATIONS

degrees Celsius

percent recovery
micrograms per kilogram
micrograms per liter

Analytical Resources, Inc.
bis(2-ethylhexyl) phthalate

blank spikes

continuing calibration check compound
contract laboratory program
Cleanup Screening Level
dichlorodiphenyltrichloroethane
dichlorodiphenyldichloroethylene
U.S. Environmental Protection Agency
sample identification

internal standard

Lowest apparent effects threshold
laboratory control sample
laboratory control sample duplicate
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EPA DATA QUALIFIERS

(ON]

NJ

Analyte was not detected at or below the associated reporting limit concentration.

The analyte was positively identified, and the associated numerical value is the approximate
concentration of the analyte in the sample (due either because the concentration was below
the reporting limit or because of minor deviations from certain quality control criteria).

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

Analyte is tentatively identified and the associated numerical value represents an approximate
concentration.

Data validation indicates the result is not usable because of major deficiencies in quality
control results. The analyte may or may not be present. Result is rejected.

REASON CODES FOR QUALIFICATIONS APPLIED

B

Z < 0O

AMEC

The analyte was detected in a blank; the level in the sample is likely attributable to background
contamination and has been qualified to be nondetected.

Calibration variance.
Variability in results for field duplicates.
Matrix spike recoveries are outside of control limits.

4.,4'- dichlorodiphenyltrichloroethane (DDT) breakdown to 4,4'-
dichlorodiphenyldichloroethylene (DDE) exceeded 15 percent.

Results from dual column analyses (pesticides and Aroclors) differed significantly; reported
value may be biased but direction of bias cannot be determined.

Surrogate recoveries below control limit.

Reporting limit elevated due to Interferences.




EXPLANATION OF DATA QUALITY INDICATORS

Data quality indicators of the validation process are defined below.

Laboratory Control Sample Recoveries

Laboratory control samples (LCSs) and laboratory control sample duplicates (LCSDs) are aliquots of
analyte-free water or clean solid matrix that are spiked with the analytes of interest for an analytical
method or a representative subset of those analytes. The spiked water or sand is then processed
through the same extraction, concentration, cleanup, and analytical procedures as the samples they
accompany. LCS recovery and precision are an indication of the ability of a laboratory to successfully
perform an analytical method in an interference-free matrix.

Matrix-Spike Recoveries

Matrix spikes (MSs) and MS duplicates (MSDs) are prepared by adding known amounts of the
analytes of interest for an analytical method, or a representative subset of those analytes, to an
aliquot of sample. The spiked sample is then processed through the same extraction, concentration,
cleanup, and analytical procedures as the unspiked samples in an analytical batch.

MS recovery and precision are an indication of the ability of a laboratory to successfully recover an
analyte in the matrix of a specific sample or closely related sample matrices. It is important not to
apply MS results for any specific sample to other samples without understanding how the sample
matrices are related.

Blank Samples

Blank samples are aliquots of water that are used as negative controls to verify that the sample
collection, storage, preparation, and analysis system does not produce false positive results. Two
types of blanks were employed for this project.

e Laboratory blanks are aliquots of analyte-free water or clean solid matrix (such as Ottawa
sand) that are processed by the laboratory using exactly the same procedures as the field
samples. Laboratory blanks are used to monitor for contamination introduced by the laboratory
during sample preparation and analysis.

e Trip blanks are aliquots of analyte-free water that originate at the laboratory and accompany
bottles and samples to and from the field. Trip blanks are used to monitor possible sources of
contamination of a sample that may be related to shipping and sample handling procedures.
Trip blanks for this project were analyzed for EPA SW-846 Method 8260B, only.

AMEC




Target analytes should not be detected in blank samples. When target analytes are detected in
blanks, analyte concentrations in associated samples greater than the reporting limit (RL) but less
than 5 times the concentration detected in the blank, or 10 times the concentration detected in the
blank for common laboratory contaminants, will be qualified by AMEC as not detected. Analyte
concentrations between the instrument detection limit or method detection limit and RL, and less than
5 times (or again, 10 times for common lab contaminants), the concentration detected in the blank will
be qualified as not detected at the RL concentration.

Internal Standard Recoveries

Internal standards (ISs) are compounds that are added to a sample extract after all preparatory steps
are completed and before instrumental analysis. These compounds serve as standards for qualitative
analysis using relative retention time and quantitative analysis using relative response factors.
Methods that use IS calibration include requirements for changes in response to the IS relative to the
daily calibration.

Surrogate Spike Recoveries

Surrogate spikes are used to evaluate accuracy, method performance, and extraction efficiency in
each individual sample. Surrogate compounds are compounds not normally found in environmental
samples, but are similar to target analytes in chemical composition and behavior in the analytical
process.
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1.0 INTRODUCTION

This data validation report covers 45 sediment samples, 2 water samples, and 3 aqueous trip blanks
from the Gateway Pacific Terminal in Whatcom County, Washington. AMEC collected the samples
between July 2 and July 22, 2011, and submitted them to Analytical Resources, Inc. (ARI), Tukwila,
Washington. A list of these samples by field sample identification (ID) and ARI sample delivery group
(SDG) number is presented in Table 1. Analyses performed on these samples are listed below:

e Selected volatile organic compounds (VOCSs) by U.S. Environmental Protection Agency (EPA)
SW-846 Method 8260B,;

e Selected semivolatile organic compounds (SVOCs) by EPA SW-846 Method 8270C;
e Polychlorinated biphenyls (PCBs) by EPA SW-846 Method 8082;

e Organochlorine pesticides by EPA SW-846 Method 8081A;

o Selected metals by EPA SW-846 Methods 6010B/7470A/7471A,

e Tributyltin by the Krone Method;

e Sulfides by EPA Method 376.2;

e Total organic carbon by the Plumb Method (1981);

¢ Nitrogen as ammonia by EPA Method 350.1;

e Total solids and preserved total solids by EPA Method 160.3;

e Total volatile solids by EPA Method 160.4; and

e Grain-size distribution.

Validated data for these analyses are presented in Tables 2 through 12.
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Table 1 Field Samples Submitted to Analytical Resources, Inc.

ARI Sample Delivery Group

TDO3 TD20 TD44 TES87
GP-16-2011 GJP-1-2011 GJ-7-2011 RS-1
GP-28-2011 GJP-4-2011 GJ-8-2011 RS-2
GP-29-2011 GJP-5-2011 GJ-9-2011
GP-30-2011 GJP-6-2011 GJP-10-2011
GP-31-2011 GJ-12-2011 GJP-11-2011
GP-32-2011 GJ-14-2011 GJ-17-2011
GP-33-2011 GJ-15-2011 GJ-18-2011
GP-34-2011 GJP-21-2011 GJP-19-2011
GJP-22-2011 GJP-20-2011
GJ-23-2011 DGJP-20-2011
GP-24-2011 GJ-35-2011
GJP-25-2011 GJ-36-2011
GJ-26-2011 GJP-37-2011
GP-27-2011 GJP-38-2011
GP-41-2011 GP-39-2011
GP-42-2011 GP-40-2011
GP-43-2011 GJ-44-2011
GJ-45-2011
GP-46-2011
GJ-47-2011
Abbreviations
ARI:  Analytical Resources, Inc.
Table 2 Volatile Organics Data for Sediment Samples
Analyte Units GJP-1 GJP-4 GJP-5 GJP-6 GJ-7 GJ-8
Trichloroethene (Mg/kg) 090 U  0.90 Uu 100 U 1.00 U 090 U 1.00 U
Tetrachloroethene  (ug/kg) 0.90 U  0.90 Uu 100 U 1.00 U 090 U 1.00 U
Ethylbenzene (ug/kg) 090 U 0.90 Uu 100 U 100 U 090 U 1.00 U
Total Xylenes (ug/kg) 1.80 U  1.80 U 200 U 200 U 180 U 2.00 U
Analyte Units GJ-9 GJP-10 GJP-11 GJ-12 GJ-14 GJ-15
Trichloroethene (vg/lkg) 090 U 0.90 Uu 100 U 120 U 130 U 1.30 U
Tetrachloroethene  (ug/kg) 0.90 U  0.90 Uu 100 U 120 U 1.30 U 1.30 U
Ethylbenzene (ug/kg) 090 U  0.90 Uu 100 U 120 U 130 U 130 U
Total Xylenes (ug/kg) 1.80 U  1.80 U 200 U 240 U 260 U 250 U
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Analyte Units GP-16 GJ-17 GJ-18 GJP-19 GJP-20 GJP-20D
Trichloroethene (ug/kg) 150 U  1.00 Uu 09 U 110 U 110 U 1.20 U
Tetrachloroethene  (ug/kg) 150 U 1.00 Uu 09 U 1.10 U 1.10 U 1.20 U
Ethylbenzene (ng/kg) 150 U 1.00 Uu 09 U 110 U 110 U 1.20 U
Total Xylenes (ug/lkg) 290 U  2.00 Uu 190 U 220 U 230 U 240 U

Analyte Units GJP-21 GJP-22 GJ-23 GP-24 GJP-25 GJ-26
Trichloroethene (g/kg) 120 U 150 Uu 150 U 150 U 150 U 1.50 U
Tetrachloroethene  (ug/kg) 1.20 U 1.50 Uu 150 U 150 U 150 U 1.50 U
Ethylbenzene (ug/kg) 1.20 U 1.50 Uu 150 U 150 U 150 U 1.50 U
Total Xylenes (ug/kg) 240 U 3.00 U 300 U 300 U 290 U 3.00 U

Analyte Units GP-27 GP-28 GP-29 GP-30 GP-31 GP-32
Trichloroethene (ug/kg) 150 U 1.40 Uu 140 U 150 U 140 U 1.50 U
Tetrachloroethene  (ug/kg) 150 U  1.40 Uu 140 U 150 U 140 U 1.50 U
Ethylbenzene (ng’/kg) 150 U 1.40 U 140 U 150 U 140 U 1.50 U
Total Xylenes (ug/kg) 3.00 U 2.70 Uu 29 U 300 U 280 U 290 U

Analyte Units GP-33 GP-34 GJ-35 GJ-36 GJP-37 GJP-38
Trichloroethene (ug/kg) 150 U 1.40 Uu 100 U 1.00 U 1.10 U 1.20 U
Tetrachloroethene  (ug/kg) 150 U 1.40 Uu 100 U 1.00 U 1.10 U 1.20 U
Ethylbenzene (Mg/kg) 150 U 140 Uu 100 U 100 U 110 U 1.20 U
Total Xylenes (ug/kg) 290 U 2.80 Uu 200 U 210 U 220 U 240 U

Analyte Units GP-39 GP-40 GP-41 GP-42 GP-43 GJ-44
Trichloroethene (ng’kg) 140 U 1.40 Uu 150 U 140 U 140 U 1.00 U
Tetrachloroethene  (ug/kg) 1.40 U 1.40 Uu 150 U 140 U 1.40 U 1.00 U
Ethylbenzene (ng’/kg) 140 U 140 Uu 150 U 140 U 140 U 1.00 U
Total Xylenes (ug/lkg) 290 U 270 U 290 U 280 U 290 U 2.00 U

Analyte Units GJ-45 GP-46 GJ-47
Trichloroethene (ng/kg) 110 U 1.30 Uu 110 U
Tetrachloroethene  (ug/kg) 1.10 U 1.30 u 110 U
Ethylbenzene (ug/kg) 110 U 1.30 u 110 U
Total Xylenes (ug/kg) 220 U  2.60 Uu 220 U

Notes

1. Validation qualifier code: U = Nondetected - value shown is the laboratory reporting limit.

Abbreviations

Mg/kg = micrograms per kilogram
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2.0 SUMMARY OF FINDINGS

Analyses were conducted in compliance with the cited methods and with specific requirements of the
2011 Sediment Implementation Work Plan, Gateway Pacific Terminal (Work Plan) (AMEC, 2011).
Laboratory quality assurance measures were implemented and indicate acceptable accuracy and
precision for analyses on samples as submitted. With limited qualifications, results are valid as
reported.

It should be noted that the moisture content of the samples ranged from approximately 10 percent to
over 50 percent. All results are reported on a dry weight basis, and no information is available to
discriminate between sediment-phase and aqueous-phase concentrations of the various constituents.
While data have not been qualified as estimated for this reason, it should be understood that reported
results for the actual sediment concentrations may be biased high if appreciable levels are present in
the aqueous phase.

A limited number of data points have been qualified as estimated or as nondetected with elevated
reporting limits due to minor deviations from quality control limits. These qualifications do not limit the
usability of the data for project purposes.

All data were evaluated for precision, accuracy, completeness, representativeness, and comparability
with respect to project data quality objectives.

2.1 COMPLETENESS

Completeness is defined as the percentage of usable data in the total data population generated. No
data have been rejected during validation due to quality control issues. Two reported non-detections
of Aldrin (samples GJ-18-2011 and GJ-36-2011) failed to meet project requirements for sensitivity and
cannot be used to demonstrate compliance with applicable standards. All other data are usable for
project objectives and data completeness is greater than 99 percent.

2.2 SENSITIVITY

Method sensitivity is defined as the degree to which any compound can be detected within specific
confidence criteria. Laboratory reporting limits were generally consistent with the reporting limits
presented in the Work Plan and with limited exceptions demonstrated compliance with the reporting
limits specified in the Work Plan. Reporting limits were also evaluated with respect to regulatory
standards identified in the Work Plan, including the Washington State Sediment Management
Standards, Sediment Quality Standards (SQS); the Sediment Management Standards Cleanup
Screening Levels (CSLs) (WAC 173-204-520); and the lowest apparent effects threshold (LAET)
values.
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2.3 ACCURACY

Accuracy is the degree of agreement between a measurement and the “true” or accepted value.
Accuracy is quantitatively assessed based on the percent recovery in the matrix spikes (MS),
laboratory control samples (LCSs), and surrogate compounds. Accuracy is dependent on the quality
of the instrument calibration as well as the efficiency of sample extraction and preparation steps. Field
and laboratory blanks are evaluated to avoid false positives or bias to reported results.

Results reported by ARI below their nominal reporting limits have been qualified as estimated (J).
Accuracy cannot be evaluated below the calibration range of the analysis.

Accuracy criteria of the Work Plan were satisfied with limited minor exceptions that do not affect data
usability for project purposes.

24 PRECISION

Precision is defined as the degree of agreement between or among independent, similar, or repeated
measures. Precision is expressed in terms of analytical variability. For this project, analytical variability
was measured as the relative percent difference (RPD) between analytical laboratory duplicates and
between the MS and MS duplicate (MSD) analyses, and sample collection variability was measured
by analysis of blind field-duplicate samples.

Precision criteria as detailed in the Work Plan were satisfied with minor exceptions.

2.5 REPRESENTATIVENESS

Representativeness is a qualitative measure of the degree to which sample data accurately and
precisely represent a characteristic environmental condition. The sampling and analysis approach and
rationale detailed in the Work Plan were developed to ensure that results, if valid, would be
representative of site conditions. The validity of the data as reported supports the representativeness
objective.

2.6 COMPARABILITY

Comparability is a qualitative measure of the degree to which data from one study can be compared
with data from other similar studies, reference values (such as background), reference materials, and
screening values. Comparability for the project has been achieved by using standard techniques to
collect and analyze representative samples and reporting analytical results in appropriate units. All
analyses were conducted in accordance with established EPA or other reference methods.
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3.0 DATA QUALITY REVIEW AND VALIDATION METHODOLOGY

This data quality review and validation has been performed by AMEC as specified in the Work Plan
and in accordance with the requirements of the Washington State Department of Ecology Sediment
Sampling and Analysis Plan Appendix (SAPA; Ecology, 2008).

One hundred percent of the data were reviewed for the following parameters:

e chain of custody and sample receipt records;

o completeness of data for requested analyses by specified methods;
e compliance with specified holding time requirements;

e consistency of reporting limits with those specified in the Work Plan;

o calibration and instrument performance, including instrument stability as monitored by
continuing calibrations;

e presence or absence of laboratory contamination as demonstrated by laboratory and trip
blanks;

e accuracy and bias as demonstrated by recovery of surrogate spikes, internal standards, blank
spikes, and matrix spikes; and

e analytical precision as RPD of analyte concentration between replicate samples, such as field
duplicates and laboratory duplicates, including MS and MSD samples and LCS and LCS
duplicates (LCSD).

Data were evaluated with respect to reporting limits and quality objectives for each method as detailed
in Tables 3 through 11 of the Work Plan.

EPA guidance documents for organic data review (EPA, 2008) and for inorganic data review (EPA,
2010) were followed as appropriate for qualification of data. These EPA guidelines were written
specifically for the Contract Laboratory Program (CLP), and have been modified for the purposes of
this data validation report where they differ from quality control requirements given in EPA Method
SW-846 (EPA, 2008) or the Work Plan requirements. In the absence of Work Plan criteria and EPA
guidance, laboratory historical control limits were applied for evaluation.

In general, it is important to recognize that no analytical data can be guaranteed to be correct, even if

all quality control (QC) measures indicate acceptable results. Strict QC serves to increase confidence
in data, but any reported value may potentially contain error.

AMEC




Table 3 PAH Data for Sediment Samples

All concentrations are in micrograms per kilogram (ug/kg)

Analyte GJP-1 GJP-4 GJP-5 GJP-6 GJ-7 GJ-8 GJ-9 GJP-10 GJP-11 GJ-12 GJ-14

Total LPAH 18 U 19 U 24 16 J 12 J 7630 18 U 30 20 53 112
Naphthalene 18 U 19 U 19 u 18 U 19 U 210 18 U 19 U 19 U 12 J 18 J
Acenaphthylene 18 U 19 U 19 Uu 18 U 19 U 610 18 U 19 U 19 U 19 U 20 U
Acenaphthene 18 U 19 U 19 Uu 18 U 19 U 130 18 U 19 U 19 U 19 U 20 U
Fluorene 18 U 19 U 19 Uu 18 U 19 U 580 18 U 19 U 19 U 19 U 12 J
Phenanthrene 18 U 19 U 24 16 J 12 J 5200 18 U 30 20 41 70
Anthracene 18 U 19 U 19 Uu 18 U 19 U 900 18 U 19 U 19 U 19 U 12 J
2-Methylnaphthalene 18 U 19 U 11 J 18 U 19 U 67 18 U 19 U 19 U 20 28

Total HPAH 11 J 94 J 173 59 50 21740 11 135 49 222 436
Fluoranthene 18 U 19 U 36 15 J 16 J 5400 18 U 30 17 J 46 77
Pyrene 18 U 19 U 37 14 J 15 J 4900 11 J 31 16 J 44 93
Benz[a]anthracene 18 U 19 U 13 J 18 U 19 U 1600 18 U 12 J 19 U 20 30
Chrysene 18 U 19 U 20 13 J 19 U 1700 18 U 15 J 19 U 32 47
Benzofluoranthenes 11 J 94 J 31 17 J 19 3100 18 U 25 16 J 43 88
Benzo[a]pyrene 18 U 19 U 17 J 18 U 19 U 1800 18 U 12 J 19 U 22 38
Indeno[1,2,3-c,d]pyrene 18 U 19 U 93 J 18 U 19 U 1500 18 U 19 U 19 U 19 U 25
Dibenzo[a,h]anthracene 4.6 U 5 u 47 U 46 U 47 U 340 4.5 Uu 47 U 48 U 47 U 8.3
Benzo[g,h,i]perylene 18 U 19 U 10 J 18 U 19 U 1400 18 U 10 J 19 U 15 J 30
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Analyte GJ-15 GP-16 GJ-17 GJ-18 GJP-19 GJP-20 GJP-20D GJP-21 GJP-22 GJ-23 GP-24
Total LPAH 114 61 1505 13 J 13 J 27 35 31 83 124 115
Naphthalene 18 15 J 25 18 U 19 U 19 u 20 u 19 U 19 22 25
Acenaphthylene 18 U 19 U 120 18 U 19 U 19 U 20 U 19 U 19 U 20 U 19 U
Acenaphthene 18 U 19 U 20 18 U 19 U 19 U 20 U 19 U 19 U 20 19 U
Fluorene 12 J 19 U 170 18 U 19 U 19 U 20 U 19 U 19 U 13 13 J
Phenanthrene 70 46 990 13 J 13 J 27 35 31 64 78 80
Anthracene 14 J 19 U 180 18 U 19 U 19 u 20 u 19 U 19 U 11 10 J
2-Methylnaphthalene 29 22 11 18 U 19 U 13 J 14 J 15 J 32 36 41
Total HPAH 415 256 2674 44 19 94 205 116 273 359 369
Fluoranthene 76 50 670 14 J 19 U 23 36 30 53 69 70
Pyrene 66 48 650 16 J 19 U 21 34 24 49 65 68
Benz[a]anthracene 32 23 220 18 U 19 U 19 U 17 J 10 J 22 26 26
Chrysene 58 30 230 18 U 19 U 17 J 24 16 J 33 52 44
Benzofluoranthenes 88 56 360 14 J 19 23 43 25 55 69 80
Benzo[a]pyrene 33 29 240 18 U 19 U 19 U 19 J 11 J 23 29 33
Indeno[1,2,3-c,d]pyrene 24 15 J 130 18 U 19 U 19 U 14 J 19 u 14 J 21 20
Dibenzo[a,h]anthracene 8.2 5.2 34 45 U 48 U 5 U 5.0 Uu 47 U 52 47 U 6.0
Benzo[g,h,i]perylene 30 19 U 140 18 U 19 U 10 J 18 J 19 U 19 28 22
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Analyte GJP-25 GJ-26 GP-27 GP-28 GP-29 GP-30 GP-31 GP-32 GP-33 GP-34 GJ-35
Total LPAH 97 147 115 84 69 49 64 53 54 39 583
Naphthalene 20 25 21 18 J 18 J 13 J 15 J 14 J 16 J 11 J 13
Acenaphthylene 19 U 20 U 19 20 U 20 U 20 U 20 U 20 U 19 U 20 U 31
Acenaphthene 19 U 20 19 20 U 20 U 20 U 20 U 20 u 19 U 20 U 23
Fluorene 12 J 15 14 12 J 20 U 20 U 20 U 20 u 19 U 20 U 42
Phenanthrene 65 95 70 54 51 36 49 39 38 28 390
Anthracene 19 U 12 10 20 U 20 U 20 U 20 U 20 u 19 U 20 U 84
2-Methylnaphthalene 37 43 36 29 29 20 25 22 29 20 10
Total HPAH 273 444 283 269 287 145 246 198 123 147 2340
Fluoranthene 55 87 53 50 54 34 48 38 32 30 550
Pyrene 56 86 46 43 47 28 54 35 25 26 560
Benz[a]anthracene 20 36 22 20 22 14 J 23 16 J 11 J 13 J 150
Chrysene 34 53 36 30 34 20 34 25 16 J 17 J 190
Benzofluoranthenes 54 90 60 51 60 33 43 41 27 32 340
Benzo[a]pyrene 22 40 21 24 29 16 J 20 20 12 J 17 J 220
Indeno[1,2,3-c,d]pyrene 12 J 23 17 20 16 J 20 U 11 J 10 J 19 U 20 U 130
Dibenzo[a,h]anthracene 5.2 7.0 5.0 6.0 5.4 4.9 U 4.9 U 50 U 48 U 50 U 30
Benzo[g,h,i]perylene 15 J 29 23 25 20 20 U 13 J 13 J 19 U 12 J 170
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Analyte GJ-36 GJP-37  GJP-38 GP-39 GP-40 GP-41 GP-42 GP-43 GJ-44 GJ-45 GP-46
Total LPAH 20 19 27 125 43 111 112 111 122 23 108
Naphthalene 19 U 19 U 20 u 14 J 12 J 19 21 22 18 U 18 U 13 J
Acenaphthylene 19 U 19 U 20 u 19 U 19 U 18 19 19 u 11 J 18 U 19 U
Acenaphthene 19 U 19 U 20 u 19 U 19 U 18 19 19 U 18 U 18 U 19 U
Fluorene 19 U 19 U 20 u 11 J 19 U 12 15 14 J 14 J 18 U 11 J
Phenanthrene 20 19 27 80 31 71 76 65 85 23 74
Anthracene 19 U 19 U 20 u 20 19 U 9.2 19 10 J 12 J 18 U 10 J
2-Methylnaphthalene 19 U 9 J 15 J 19 19 34 36 37 9 J 13 J 20
Total HPAH 307 63 74 329 127 302 352 302 283 73 300
Fluoranthene 34 13 J 22 70 27 54 74 54 66 15 J 62
Pyrene 39 12 J 19 J 64 27 57 71 45 66 14 J 61
Benz[a]anthracene 26 19 U 20 u 27 10 J 28 28 25 21 18 U 22
Chrysene 33 19 U 12 J 34 16 J 36 40 45 26 14 J 3
Benzofluoranthenes 62 28 21 58 26 64 65 66 42 20 48
Benzo[a]pyrene 41 10 J 20 u 27 11 J 25 30 24 26 18 U 26
Indeno[1,2,3-c,d]pyrene 28 19 U 20 u 19 19 U 15 17 15 J 17 J 18 U 19
Dibenzo[a,h]anthracene 6.1 47 U 49 U 538 48 U 4.8 5.3 5.2 46 U 45 U 438
Benzo[g,h,i]perylene 38 19 U 20 Uu 24 10 J 18 22 23 19 10 J 26
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Analyte GJ-47
Total LPAH 40
Naphthalene 11 J
Acenaphthylene 19 U
Acenaphthene 19 U
Fluorene 19 U
Phenanthrene 29
Anthracene 19 U
2-Methylnaphthalene 19
Total HPAH 65
Fluoranthene 19
Pyrene 17 J
Benz[a]anthracene 19 U
Chrysene 10 J
Benzofluoranthenes 19
Benzo[a]pyrene 19 U
Indeno[1,2,3-c,d]pyrene 19 U
Dibenzo[a,h]anthracene 4.7 U
Benzo[g,h,i]perylene 19 U

Notes

1. Validation qualifier code:

J = Estimated value, below laboratory reporting limit
U = Nondetected—Value shown is laboratory reporting limit

Abbreviations

HPAH = high-molecular-weight polycyclic aromatic hydrocarbon
LPAH = low-molecular-weight polycyclic aromatic hydrocarbon
PAH = polycyclic aromatic hydrocarbon

pg/kg = micrograms per kilogram
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Table 4 Semivolatile Organics in Sediment Samples

Concentrations reported in micrograms per kilogram dry weight (ug/kg)

Analyte GJP-1 Q R GJP-4 Q R GJP-5 Q R GJP-6 Q GJ-7 Q R GJ-8 Q GJ-9 Q
1,2-Dichlorobenzene 4.6 U 4.7 U 4.7 U 4.6 U 4.7 U 4.6 U 4.5 U
1,3-Dichlorobenzene 4.6 U 4.7 U 4.7 U 4.6 U 4.7 U 4.6 U 4.5 U
1,4-Dichlorobenzene 4.6 U 4.7 U 4.7 U 4.6 U 4.7 U 4.6 U 4.5 U
1,2,4-Trichlorobenzene 4.6 U 4.7 U 4.7 U 4.6 U 4.7 U 4.6 U 4.5 U
Hexachlorobenzene 4.6 U 4.7 U 4.7 U 4.6 U 4.7 U 4.6 U 4.5 U
Dimethyl phthalate 4.6 U 4.7 U 4.7 U 4.6 U 4.7 U 4.6 U 45 U
Diethyl phthalate 46 U 47 U 47 U 46 U 47 U 46 U 45 U
Di-n-butyl phthalate 18 U 19 U 19 U 18 U 19 U 19 U 18 U
Butyl benzyl phthalate 4.6 U 4.7 U 4.7 U 4.6 U 4.7 U 4.6 U 4.5 U
Bis[2-ethylhexyl] phthalate 23 U 36 U B 23 U 23 U 24 U 23 U 22 U
Di-n-octyl phthalate 18 U 19 U 19 U 18 U 19 U 19 U 18 U
Dibenzofuran 18 U 19 U 19 U 18 U 19 U 200 18 U
Hexachlorobutadiene 4.6 U 4.7 U 4.7 U 4.6 U 4.7 U 4.6 U 4.5 U
N-nitrosodiphenylamine 4.6 U 4.7 U 4.7 U 4.6 U 4.7 U 6.1 U 4.5 U
Phenol 160 19 U 19 U 18 U 19 U 35 18 U
2-Methylphenol 4.6 U 4.7 U 4.7 U 4.6 U 4.7 U 8.2 45 U
4-Methylphenol 36 U 37 U 37 U 37 U 38 U 22 J 36 U
2,4-Dimethylphenol 4.6 U 4.7 U 4.7 U 4.6 U 4.7 U 7.8 4.5 U
Pentachlorophenol 23 U 23 U 23 U 23 U 24 U 23 U 22 U
Benzyl alcohol 4.6 U 4.7 U 4.7 U 4.6 U 4.7 U 4.6 U 45 U
Benzoic acid 360 U 370 U 370 U 370 U 380 U 370 U 360 U
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Analyte GJP-10 Q R GJP-11 Q R GJ-12 Q R GJ-14 Q GJ-15 Q GP-16 Q R GJ-17 Q
1,2-Dichlorobenzene 4.7 U 4.8 U 4.7 U 4.9 U 4.5 U 4.8 U 4.7 U
1,3-Dichlorobenzene 4.7 U 4.8 U 4.7 U 4.9 U 4.5 U 4.8 U 4.7 U
1,4-Dichlorobenzene 4.7 U 4.8 U 4.7 U 4.9 U 4.5 U 4.8 U 4.7 U
1,2,4-Trichlorobenzene 4.7 ) 4.8 U 4.7 U 4.9 U 4.5 U 4.8 U 4.7 )
Hexachlorobenzene 4.7 U 4.8 U 4.7 U 4.9 U 4.5 U 4.8 U 4.7 U
Dimethyl phthalate 4.7 U 4.8 U 4.7 U 4.9 U 45 U 4.8 U 4.7 U
Diethyl phthalate 47 U 48 U 47 U 49 U 45 U 48 U 47 U
Di-n-butyl phthalate 19 U 5 U 19 U 20 U 18 U 19 U 19 U
Butyl benzyl phthalate 4.7 U 4.8 U 4.7 U 4.9 U 45 U 4.8 U 4.7 U
Bis[2-ethylhexyl] phthalate 23 U 24 U 23 U 24 U 23 U 25 U 24 U
Di-n-octyl phthalate 19 U 19 U 19 U 20 U 18 U 19 U 19 U
Dibenzofuran 19 U 19 U 19 U 20 U 18 U 19 U 44

Hexachlorobutadiene 4.7 U 4.8 U 4.7 U 4.9 U 4.5 U 4.8 U 4.7 U
N-nitrosodiphenylamine 4.7 U 4.8 U 4.7 U 4.9 U 45 U 4.8 U 4.7 U
Phenol 19 U 19 U 50 U Y 20 U 18 U 15 J 11 J
2-Methylphenol 4.7 U 4.8 U 4.7 U 4.9 U 45 U 4.8 U 4.7 U
4-Methylphenol 37 U 38 U 37 U 39 U 11 J 38 U 38 U
2,4-Dimethylphenol 4.7 U 4.8 U 4.7 U 4.9 U 45 U 4.8 U 4.7 U
Pentachlorophenol 23 U 24 U 23 U 24 U 23 U 24 U 24 U
Benzyl alcohol 4.7 U 4.8 U 26 5.3 5.2 5.6 4.7 U
Benzoic acid 370 U 380 U 370 U 390 U 92 J 380 U 380 U
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Analyte GJ-18 Q R GJP-19 Q R GJP-20 Q R GJP-20D Q R GJP-21 Q R GJP22 Q R GJ-23 Q R
1,2-Dichlorobenzene 4.5 U 4.8 U 4.7 U 5.0 U 4.7 U 4.7 U 4.9 U
1,3-Dichlorobenzene 4.5 U 4.8 U 4.7 U 5.0 U 4.7 U 4.7 U 4.9 U
1,4-Dichlorobenzene 45 U 4.8 U 4.7 U 5.0 U 4.7 U 4.7 U 4.9 U
1,2,4-Trichlorobenzene 4.5 ) 4.8 U 4.7 U 5.0 U 4.7 U 4.7 U 4.9 )
Hexachlorobenzene 4.5 U 4.8 U 4.7 U 5.0 U 4.7 U 4.7 U 4.9 U
Dimethyl phthalate 45 U 4.8 U 4.7 U 5.0 U 4.7 U 4.7 U 4.9 U
Diethyl phthalate 45 U 48 U 47 U 50 U 47 U 47 U 49 U
Di-n-butyl phthalate 18 U 19 U 19 U 5 U 19 U 19 U 20 U
Butyl benzyl phthalate 45 U 4.8 U 4.7 U 5.0 U 4.7 U 4.7 U 4.9 U
Bis[2-ethylhexyl] phthalate 14 J 24 U 14 J 25 U 24 U 24 U 26 U B
Di-n-octyl phthalate 18 U 19 U 19 U 20 U 19 U 19 U 20 U
Dibenzofuran 18 U 19 U 19 U 20 U 19 U 19 U 20 U
Hexachlorobutadiene 45 U 4.8 U 4.7 U 5.0 U 4.7 U 4.7 U 4.9 U
N-nitrosodiphenylamine 45 U 4.8 U 4.7 U 5.0 U 4.7 U 4.7 U 4.9 U
Phenol 18 U 19 U 19 U 20 U 19 U 19 U 24 U Y
2-Methylphenol 45 U 4.8 U 4.7 U 5.0 U 4.7 U 4.7 U 5.5 U Y
4-Methylphenol 36 U 38 U 38 U 40 U 38 U 38 U 39 U
2,4-Dimethylphenol 45 U 4.8 U 4.7 U 5.0 U 4.7 U 4.7 U 6.5
Pentachlorophenol 23 U 24 U 24 U 25 U 24 U 24 U 24 U
Benzyl alcohol 45 U 4.8 U 4.7 U 5.0 U 4.7 U 6.2 4.9 U
Benzoic acid 360 U 380 U 380 U 400 U 380 U 380 U 130 J
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Analyte GP-24 Q R GJP-25 Q R GJ-26 Q R GP-27 Q GP-28 Q GP-29 Q R GP-30 Q
1,2-Dichlorobenzene 4.7 U 4.8 U 5.0 U 4.7 U 4.9 U 5.0 U 4.9 U
1,3-Dichlorobenzene 4.7 U 4.8 U 5.0 U 4.7 U 4.9 U 5.0 U 4.9 U
1,4-Dichlorobenzene 4.7 U 4.8 U 5.0 U 4.7 U 4.9 U 5.0 U 4.9 U
1,2,4-Trichlorobenzene 4.7 ) 4.8 U 5.0 U 4.7 U 4.9 U 5.0 U 4.9 )
Hexachlorobenzene 4.7 U 4.8 U 5.0 U 4.7 U 4.9 U 5.0 U 4.9 U
Dimethyl phthalate 4.7 U 4.8 U 5.0 U 4.7 U 4.9 U 5.0 U 4.9 U
Diethyl phthalate 47 U 46 U 50 U 47 U 49 U 50 U 49 U
Di-n-butyl phthalate 19 U 19 U 20 U 19 U 20 U 20 U 20 U
Butyl benzyl phthalate 4.7 U 4.8 U 5.0 U 4.7 U 4.9 U 5.0 U 4.9 U
Bis[2-ethylhexyl] phthalate 31 Uu B 23 U 25 U B 24 U 25 U 25 U 24 U
Di-n-octyl phthalate 19 U 19 U 20 U 19 U 20 U 20 U 20 U
Dibenzofuran 19 U 19 U 20 U 19 U 20 U 20 U 20 U
Hexachlorobutadiene 4.7 U 4.8 U 5.0 U 4.7 U 4.9 U 5.0 U 4.9 U
N-nitrosodiphenylamine 4.7 U 4.8 U 5.0 U 4.7 U 4.9 U 5.0 U 4.9 U
Phenol 31 u v 25 U Y 33 U Y 25 U 32 25 24

2-Methylphenol 6.3 u vy 5.4 U 5.8 U Y 5.0 U 4.9 U 5.0 U 4.9 U
4-Methylphenol 22 J 14 J 14 J 38 U 18 J 40 U 14 J
2,4-Dimethylphenol 6.2 6.0 6.4 5.8 4.9 U 5.0 U 4.9 U
Pentachlorophenol 24 U 24 U 25 U 24 U 24 U 25 U 24 U
Benzyl alcohol 12 9.8 12 9.8 12 14 8.7

Benzoic acid 190 J 140 J 170 J 110 J 100 J 400 U 390 U
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Analyte GP-31 Q GP-32 Q R GP-33 Q R GP-34 Q GJ-35 Q GJ-36 Q R GJP-37 Q
1,2-Dichlorobenzene 4.9 U 5.0 U 4.8 U 5.0 U 4.8 U 4.7 U 4.7 U
1,3-Dichlorobenzene 4.9 U 5.0 U 4.8 U 5.0 U 4.8 U 4.7 U 4.7 U
1,4-Dichlorobenzene 4.9 U 5.0 U 4.8 U 5.0 U 4.8 U 4.7 U 4.7 U
1,2,4-Trichlorobenzene 4.9 ) 5.0 U 4.8 U 5.0 U 4.8 U 4.7 U 4.7 U
Hexachlorobenzene 4.9 U 5.0 U 4.8 U 5.0 U 4.8 U 4.7 U 4.7 U
Dimethyl phthalate 4.9 U 5.0 U 4.8 U 5.0 U 4.8 U 4.7 U 4.7 U
Diethyl phthalate 49 U 50 U 48 U 50 U 48 U 47 U 47 U
Di-n-butyl phthalate 20 U 20 U 19 U 20 U 19 U 19 U 19 U
Butyl benzyl phthalate 4.9 U 5.0 U 4.8 U 5.0 U 4.8 U 4.7 U 4.7 U
Bis[2-ethylhexyl] phthalate 24 U 25 U 24 U 25 U 24 U 17 J 23 U
Di-n-octyl phthalate 20 U 20 U 19 U 20 U 19 U 19 U 19 U
Dibenzofuran 20 U 20 U 19 U 20 U 15 J 19 U 19 U
Hexachlorobutadiene 4.9 U 5.0 U 4.8 U 5.0 U 4.8 U 4.7 U 4.7 U
N-nitrosodiphenylamine 4.9 U 5.0 U 4.8 U 5.0 U 4.8 U 4.7 U 4.7 U
Phenol 26 17 J 16 J 16 J 19 U 9.3 J 19 U
2-Methylphenol 4.9 U 5.0 U 4.8 U 5.0 U 4.8 U 4.7 U 4.7 U
4-Methylphenol 39 U 40 U 39 U 40 U 38 U 37 U 37 U
2,4-Dimethylphenol 4.9 U 5.0 U 4.8 U 5.0 U 4.8 U 4.7 U 4.7 U
Pentachlorophenol 24 U 25 U 24 U 25 U 24 U 23 U 23 U
Benzyl alcohol 11 7.9 13 9.8 4.8 U 4.7 U 4.7 U
Benzoic acid 390 U 400 U 390 U 400 U 380 U 370 U 370 U
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Analyte GJP-38 Q R GP-39 Q R GP-40 Q R GP-41 Q R GP42 Q R GP43 Q R GJ44 Q
1,2-Dichlorobenzene 4.9 U 4.7 U 4.8 U 4.6 U 4.7 U 4.7 U 4.6 U
1,3-Dichlorobenzene 4.9 U 4.7 U 4.8 U 4.6 U 4.7 U 4.7 U 4.6 U
1,4-Dichlorobenzene 4.9 U 4.7 U 4.8 U 4.6 U 4.7 U 4.7 U 4.6 U
1,2,4-Trichlorobenzene 4.9 U 4.7 U 4.8 U 4.6 U 4.7 U 4.7 U 4.6 U
Hexachlorobenzene 4.9 U 4.7 U 4.8 U 4.6 U 4.7 U 4.7 U 4.6 U
Dimethyl phthalate 4.9 U 4.7 U 4.8 U 4.6 U 4.7 U 4.7 U 4.6 U
Diethyl phthalate 49 U 47 U 48 U 46 U 47 U 47 U 46 U
Di-n-butyl phthalate 20 U 19 U 19 U 18 U 19 U 19 U 18 U
Butyl benzyl phthalate 4.9 U 4.7 U 4.8 U 4.6 U 4.7 U 4.7 U 4.6 U
Bis[2-ethylhexyl] phthalate 24 U 24 U 24 U 26 U B 24 U 24 U 23 U
Di-n-octyl phthalate 20 U 19 U 19 U 18 U 19 U 19 U 18 U
Dibenzofuran 20 U 19 U 19 U 18 U 19 U 19 U 18 U
Hexachlorobutadiene 4.9 U 4.7 U 4.8 U 4.6 U 4.7 U 4.7 U 4.6 U
N-nitrosodiphenylamine 4.9 U 4.7 U 4.8 U 4.6 U 4.7 U 4.7 U 4.6 U
Phenol 20 U 24 19 23 u vy 24 u vy 20 U 11 J
2-Methylphenol 4.9 U 4.7 U 4.8 U 5.0 u vy 4.7 U 4.7 U 4.6 U
4-Methylphenol 39 U 38 U 38 U 15 J 15 J 38 U 37 U
2,4-Dimethylphenol 4.9 U 4.7 U 4.8 U 5.4 4.7 4.7 U 4.6 U
Pentachlorophenol 24.0 U 24.0 U 24.0 U 23.0 U 24.0 U 24.0 U 23.0 U
Benzyl alcohol 4.9 U 4.7 U 4.8 U 11 11 10 4.6 U
Benzoic acid 390 U 380 U 100 J 130 J 110 J 380 U 370 U
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Analyte GJ-45 Q R GP-46 Q R GJ47 Q
1,2-Dichlorobenzene 4.5 U 4.6 U 4.7 U
1,3-Dichlorobenzene 4.5 U 4.6 U 4.7 U
1,4-Dichlorobenzene 4.5 U 4.6 U 4.7 U
1,2,4-Trichlorobenzene 4.5 U 4.6 U 4.7 u
Hexachlorobenzene 4.5 U 4.6 U 4.7 U
Dimethyl phthalate 4.5 U 4.6 U 4.7 U
Diethyl phthalate 45 U 46 U a7 U
Di-n-butyl phthalate 18 U 19 U 19 U
Butyl benzyl phthalate 4.5 U 4.6 U 4.7 U
Bis[2-ethylhexyl] phthalate 14 J 16 J 23 U
Di-n-octyl phthalate 18 U 19 U 19 U
Dibenzofuran 18 U 19 U 19 U
Hexachlorobutadiene 4.5 U 4.6 U 4.7 u
N-nitrosodiphenylamine 4.5 U 4.6 U 4.7 U
Phenol 18 U 11 J 19 U
2-Methylphenol 4.5 U 4.6 U 4.7 U
4-Methylphenol 36 U 37 U 37 U
2,4-Dimethylphenol 4.5 U 4.6 U 4.7 U
Pentachlorophenol 23.0 U 230 U 23.0 U
Benzyl alcohol 4.5 U 4.6 U 4.7 U
Benzoic acid 360 U 370 U 370 U

Notes

1. Validation qualifier code:

J = Estimated value, below reporting limit.

U = Nondetected—Value shown is laboratory reporting limit.

2. Reason code:

B = Analyte detected in blank samples.

Y = Reporting limit elevated due to interferences.

Abbreviations
Q = Qualifier Code
R = Reason Code

pa/kg = micrograms per kilogram
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Table 5 PCB Data for Sediment Samples

Analyte Units GJP-1 Q R GIP-4 O GIP5 Q R GIP6 O R GJ7 Q R GJ8 O R GJ9 Q R
Aroclor 1016  (ug/kg)  3.80 U 380 U 400 U 3.80 U 380 U 370 U 380 U
Aroclor 1242 (uglkg)  3.80 U 380 U 400 U 3.80 U 38 U 370 U 380 U
Aroclor 1248 (ug/kg)  5.90 38 U 400 U 3.80 U 38 U 370 U 380 U
Aroclor 1254  (uglkg)  3.80 U 38 U 400 U 3.80 U 38 U 370 U 380 U
Aroclor 1260  (uglkg) ~ 3.80 U 380 U 400 U 3.80 U 380 U 370 U 380 U
Aroclor 1221 (ug/kg) ~ 3.80 U 380 U 400 U 3.80 U 380 U 370 U 380 U
Aroclor 1232 (uglkg)  3.80 U 380 U 400 U 3.80 U 380 U 370 U 380 U
Total PCBs  (uglkg)  5.90 38 U 400 U 3.80 U 380 U 370 U 380 U
Total PCBs (ngé':‘? 1.75 091 U 032 U 0.55 U 047 U 054 U 079 U
TOC (%) 0.34 0.42 1.25 0.69 0.80 0.68 0.48
Analyte Units GJP-10 Q R GJP-11 Q GJ12 O R GJ14 O R GJ15 Q R GP16 QO R GJ17 O R
Aroclor 1016  (ug/kg)  3.80 U 380 U 390 U 3.90 U 390 U 390 U 380 U
Aroclor 1242 (uglkg)  3.80 U 380 U 390 U 7.60 5.00 8.40 380 U
Aroclor 1248 (uglkg)  3.80 U 38 U 390 U 3.90 U 390 U 390 U 380 U
Aroclor 1254  (uglkg)  3.80 U 380 U 390 U 3.90 U 390 U 390 U 380 U
Aroclor 1260  (ug/kg) ~ 3.80 U 380 U 390 U 3.90 U 390 U 390 U 380 U
Aroclor 1221 (uglkg)  3.80 U 38 U 390 U 3.90 U 390 U 390 U 380 U
Aroclor 1232 (uglkg)  3.80 U 380 U 580 U Y 3.90 U 390 U 390 U 380 U
Total PCBs  (uglkg)  3.80 U 38 U 580 U Y 7.60 5.00 8.40 380 U
Total PCBs (ngé':‘? 054 U 031 U 050 U Y 0.71 0.37 0.54 029 U
TOC (%) 0.71 1.24 1.15 1.07 1.35 156 1.30
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Analyte Units GJ18 Q R GJP-19 QO R GIJP20 Q R DGIP20 Q R GJP21 Q R GIP22 Q R GJ23 O
Aroclor 1016  (ug/kg) 390 U 380 U 390 U 3.90 U 390 U 380 U 390 U
Aroclor 1242 (uglkg) 390 U 380 U 390 UJ F 8.80 J F 390 380 U 4.80
Aroclor 1248 (uglkg)  3.90 U 380 U 390 U 3.90 U 390 U 380 U 390 U
Aroclor 1254  (uglkg) 390 U 380 U 390 U 3.90 U 390 U 380 U 390 U
Aroclor 1260  (ug/kg) 390 U 380 U 390 U 3.90 U 390 U 380 U 390 U
Aroclor 1221 (uglkg) 390 U 380 U 390 U 3.90 U 390 U 380 U 390 U
Aroclor 1232 (uglkg) 390 U 380 U 500 U Y 3.90 U 390 U 1500 U Y 390 U
Total PCBs  (uglkg) 390 U 380 U 500 U Y 8.80 3.90 1500 U Y 480
Total PCBs (ngé':‘? 037 U 034 U 044 U Y 0.67 0.33 174 U Y 039
TOC (%) 1.06 1.13 1.14 1.32 1.19 0.86 1.23
Analyte Units GP24 Q R GIJP-25 Q R GJ26 Q R GP27 QO R GP28 Q R GP29 QO R GP30 O
Aroclor 1016  (ug/kg)  3.80 U 400 U 400 U 3.80 U 380 U 390 U 380 U
Aroclor 1242 (uglkg)  3.80 U 400 U 4.80 6.00 5.70 6.40 6.20
Aroclor 1248 (uglkg)  3.80 U 400 U 400 U 3.80 U 380 U 390 U 380 U
Aroclor 1254  (uglkg) ~ 3.80 U 400 U 400 U 3.80 U 380 U 390 U 380 U
Aroclor 1260  (ug/kg) ~ 3.80 U 400 U 400 U 3.80 U 380 U 390 U 380 U
Aroclor 1221 (uglkg)  3.80 U 400 U 400 U 3.80 U 380 U 390 U 380 U
Aroclor 1232 (ugkg) 770 U Y 800 U Y 400 U 3.80 U 380 U 390 U 380 U
TotalPCBs  (uglkg) 770 U Y 800 U Y 480 6.00 5.70 6.40 6.20
Total PCBs (ngé':‘? 058 U Y 061 U Y 034 0.50 0.59 0.61 0.48
TOC (%) 1.33 1.32 1.42 1.19 0.96 1.05 1.30
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Analyte Units __ GP31 _Q GP32 Q R GP33 Q R _GP34 Q R _GJ35 _Q GJ36 __Q R _GJP37 Q R
Aroclor 1016 (ugkg) ~ 3.80 U 390 U 380 U 390 U 390 U 380 U 380 U
Aroclor 1242 (uglkg) 630 J 8.80 5.30 5.60 390 U 380 U 380 U
Aroclor 1248 (ugkg) ~ 3.80 U 390 U 380 U 390 U 390 U 380 U 380 U
Aroclor 1254 (uglkg) ~ 3.80 U 390 U 380 U 390 U 390 U 380 U 380 U
Aroclor 1260 (ugkg) ~ 3.80 U 390 U 380 U 390 U 390 U 380 U 380 U
Aroclor 1221 (ugkg)  3.80 U 390 U 380 U 390 U 390 U 380 U 380 U
Aroclor 1232 (ugkg) 380 U 390 U 380 U 390 U 390 U 380 U 380 U
Total PCBs  (ugkg) 630  J 8.80 5.30 5.60 390 U 380 U 380 U
Total PCBs (ngé':‘? 070 J 0.79 0.57 0.61 027 U 036 U 033 U
TOC (%) 0.90 1.12 0.94 0.92 1.46 1.07 1.16
Analyte Units __ GJP-38_ Q GP40 Q R GP4l Q R __GP42 Q R _GP43 Q GJ44 _Q R _GJ45_Q R
Aroclor 1016 (uglkg) ~ 4.00 U 3.8 U 390 U 390 U 390 U 370 U 380 U
Aroclor 1242 (uglkg) ~ 4.00 U 3.8 U 390 U 390 U 390 U 370 U 380 U
Aroclor 1248 (uglkg) ~ 4.00 U 3.8 U 390 U 390 U 24.0 370 U 380 U
Aroclor 1254 (uglkg) ~ 4.00 U 3.8 U 390 U 390 U 390 U 370 U 380 U
Aroclor 1260 (uglkg) ~ 4.00 U 3.8 U 390 U 390 U 390 U 370 U 380 U
Aroclor 1221 (uglkg) 400 U 3.8 U 390 U 390 U 390 U 370 U 380 U
Aroclor 1232 (uglkg) ~ 4.00 U 50 U Y 59 U Y 78 U Y 390 U 370 U 380 U
Total PCBs  (ugkg) ~ 4.00 U 590 U Y 59 U Y 78 U Y 240 370 U 380 U
Total PCBs (ngé':‘? 037 U 04 U Y 055 U Y 060 U Y 203 030 U 033 U
TOC (%) 1.08 1.23 1.07 1.31 1.18 1.23 1.16
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Analyte Units GP-46 Q R GJ47 Q R
Aroclor 1016 (ug/kg) 3.90 U 4.00 U
Aroclor 1242 (ug/kg) 4.50 4.00 U
Aroclor 1248  (ug/kg) 3.90 U 4.00 U
Aroclor 1254 (ug/kg) 3.90 U 4.00 U
Aroclor 1260  (ug/kg) 3.90 U 4.00 U
Aroclor 1221 (ug/kg) 3.90 U 4.00 U
Aroclor 1232 (ug/kg) 3.90 U 4.00 U
Total PCBs (ng/kg) 4.50 4.00 U
Total PCBs (ngé':‘? 0.35 032 U
TOC (%) 1.28 1.24

Notes

1. Validation qualifier code:
J = Estimated value, below reporting limit.
U = Nondetected. Value shown is the laboratory reporting limit.
UJ = Nondetected. Value shown is estimated reporting limit.

2. Reason code:
P = Relative percent difference greater than 25% for dual-column results.
Y = Reporting limit elevated due to interferences
F = Field duplicate variability

Abbreviations

mg/kg OC = milligrams per kilogram organic carbon
PCBs = polychlorinated biphenyls

Q = Qualifier Code

TOC = total organic carbon

pag/kg = micrograms per kilogram
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Table 6 Pesticides Data for Sediment Samples

Analyte Units GJP-1 Q R GJP-4 Q GJP5  Q GJP6  Q GJ7 Q R GJ8 Q R
Lindane (ugkg) 023 U 024 U 025 U 024 U 024 U 0.24 U
Heptachlor (ugkg) 023 U 024 U 025 U 024 U 024 U 0.24 u
Aldrin (ugkg) 023 U 024 U 025 U 024 U 024 U 0.24 U
Dieldrin (ugkg) 047 U 047 U 050 U 048 U 047 U 0.48 U
4,4-DDE (ugkg) 047 U 047 U 050 U 048 U 047 U 0.48 U
4,4-DDD (ugkg) 047 U 047 U 050 U 048 U 047 U 0.48 U
4.4-DDT (ugkg) 047 U 047 U 050 U 048 U 047 U 0.48 U
Total DDT (ng/kg) 0.47 U 0.47 U 0.50 U 0.48 U 0.47 U 0.48 U
::rr?lr(])sr(_:iane (ugkg) 023 U 024 U 025 U 046 U 049 U Y 047 u v
cis-chlordane  (ug/kg) 023 U 024 U 025 U 024 U 024 U 0.24 U
oxy-chlordane  (Mg/kg) 0.47 U 0.47 U 0.50 U 0.48 U 0.47 U 0.48 U
cis-Nonachlor  (u1g/kg) 0.47 U 0.47 U 0.50 U 0.48 U 0.47 U 0.48 U
mrr‘]z “hlor (ugkg) 047 U 047 U 050 U 048 U 047 U 0.48 u
E(r)]tlilr dane (ugkg) 047 U 047 U 050 U 048 U 049 U Y 048 U
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Analyte Units __GJ9 _Q R _GJP-10 _Q GJP-11__ Q GJ12 __ Q G4 Q R __GJI5 _Q
Lindane (ghkg) 023 U 024 U 024 U 024 U 071 U Y 024 U
Heptachlor (gkg) 023 U 024 U 024 U 024 U 024 U 024 U
Aldrin (Mgkg) 023 U 097 U 120 U 024 U 024 U 024 U
Dieldrin (ghkg) 046 U 048 U 048 U 048 U 048 U 048 U
4.4'-DDE (Mgkg) 046 U 048 U 048 U 048 U 048 U 048 U
4,4-DDD (Mgkg) 046 U 048 U 048 U 048 U 048 U 048 U
4.4-DDT (gkg) 046 U 048 U 048 U 048 U 048 UJ N 048  UJ
Total DDT (ug/kg)  0.46 U 0.48 U 048 U 048 U 0.48 U 0.48 U
s e (Mghkg) 024 U Y 060 U 024 U 073 U 001 U Y 059 U
cis-chlordane  (ugkg) 023 U 024 U 024 U 024 U 024 U 024 U
oxy-chlordane  (uglkg) ~ 0.46 U 048 U 048 U 048 U 048 U 048 U
cis-Nonachlor  (uglkg) 046 U 048 U 048 U 048 U 048 U 0.48 U
trans-

Nonachlor (nghkg) 046 U 048 U 048 U 053 0.84 048 U
Total

Chlordane (lgkg) 046 U 060 U 048 U 053 0.84 059 U
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Analyte Units GP-16 Q R GJ17 Q GJ-18  Q GIP-19 Q R GJP20 Q R DGJP-20 Q
Lindane (ughkg) 120 U 044 U 024 U 024 U 024 U 0.25 U
Heptachlor (ughkg) 120 U 024 U 024 U 024 U 024 U 0.25 U
Aldrin (ughkg) 120 U 024 U 43 U 024 U 024 U 0.25 U
Dieldrin (gkg) 120 UJ 048 U 048 U 048 U 048 U 0.49 U
4.4-DDE (ugkg) 250 U 048 U 048 U 048 U 048 U 0.49 U
4.4-DDD (ughkg) 250 U 048 U 048 U 048 U 048 U 0.49 U
4.4-DDT (gkg) 250 U 048 U 048 U 048 U 048 U 0.49 U
Total DDT (ughkg) 250 U 048 U 048 U 048 U 048 U 0.49 U
::rr?lr(])sr(-jane wokg 120U 066 U 076 U 062 U Y 08 U Y 069 U
cis-chlordane  (ughkg) 120 U 024 U 024 U 024 U 024 U 0.25 U
oxy-chlordane  (uglkg) 250 U 048 U 057 U 048 U 048 U 0.49 U
cis-Nonachlor (ng/kg) 2.50 U 0.48 U 0.48 U 0.48 U 0.48 U 0.49 U
trans-

Mo hior (gkg 250 U 048 U 048 U 048 U 0.56 0.65

g’ﬁi'r dane wokg 250 U 066 U 076 U 062 U Y 056 0.65
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Analyte Units GJP21 Q R GIJP22 QO R GJ23 QO R GP24 Q GIP25 Q R GJ26 O
Lindane (ghkg) 024 U 052 U Y 054 U Y 073 U 066 U Y 052 U
Heptachlor (ughkg) 024 U 054 U 098 U Y 140 U 099 U Y 140 U
Aldrin (ughkg) 024 U 024 U 099 U 024 U 092 U Y 025 U
Dieldrin (ughkg) 048 U 048 U 049 U 048 U 050 U 0.50 U
4.4-DDE (ughkg) 048 U 048 U 049 U 048 U 050 U 0.50 U
4.4-DDD (ughkg) 048 U 048 U 049 U 048 U 050 U 0.50 u
4,4-DDT (ughkg) 048 U 048 UJ N 049 U 048 U 050 U 0.50 U
Total DDT (ughkg) 048 U 048 U 049 U 048 U 050 U 0.50 U
::rf?lr(])sr(_jane Ggkg 050 U Y 110 U Y 077 U Y 024 U 071 U Y 087 U
cis-chlordane  (uglkg) 024 U 024 U 025 U 024 U 025 U 0.25 u
oxy-chlordane  (uglkg) 048 U 048 U 049 U 140 U 050 U 0.50 U
cis-Nonachlor  (ug/kg) 0.48 U 0.48 U 0.49 U 0.48 U 0.50 U 0.50 U
m’r‘]z Shior Wgkg 170 U Y 073 190 U Y 140 1.50 J P 1.70 J
g’ﬁi'r dane wokg L0 U Y 073 190 U Y 140 150 J P 170 J
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Analyte Units GP27 Q R GP28 Q R GP29 Q R GP30 Q R GP31 Q R GP32 Q R
Lindane (ughkg) 071 U Y 120 UJ M 120 U 120 U 120 U 1.20 U
Heptachlor (ughg) 160 U Y 120 U M 120 U 120 U 120 U 1.20 U
Aldrin (ghkg) 100 U Y 120 U 120 U 120 U 120 U 1.20 U
Dieldrin (hgkkg) 048 U 120 UJ 120 UJ 120 UJ 120 UJ 120 UJ
4,4-DDE (hglkg) 048 U 240 U 240 U 240 U 240 U 2.40 U
4,4-DDD (ugkkg) 048 U 240 U 240 U 240 U 240 U 2.40 U
4,4-DDT (ug/kg) 048 U 240 UJ M 240 U 240 U 240 U 2.40 U
Total DDT (ng/kg) 0.48 U 2.40 ] 2.40 U 2.40 U 2.40 ] 2.40 ]
::rr?lr(])sr(_:iane (Mgkkg) 074 U Y 120 U 120 U 160 U Y 120 U 1.20 U
cis-chlordane  (uglkg) 024 U 120 U 120 U 120 U 120 U 1.20 U
oxy-chlordane  (ug/kg) 140 U Y 240 U 240 U 240 U 240 U 2.40 U
cis-Nonachlor (ng/kg) 0.48 U 2.40 ] 2.40 U 2.40 U 2.40 ] 2.40 ]
E":‘)’r‘]z Shior (hglkg)  2.90 U Y 240 U 240 U 240 U 240 U 2.40 U
g’ﬁi'r dane (glkg) 290 U Y 240 U 240 U 240 U 240 U 2.40 U
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Analyte Units  GP-33 GP34 Q R GJ35 Q R GJ36 O GJP-37  Q GJP-38  Q
Lindane (uglkg)  1.20 U 120 U 064 U Y 024 U 024 U 0.25 U
Heptachlor (hglkg)  1.20 U 120 U 024 U 024 U 024 U 0.25 U
Aldrin (Mg/kg)  1.20 U 120 U 084 U Y 360 U 024 U 0.25 U
Dieldrin (nglkg) 120 UJ 120 UJ 048 U 048 U 0.47 U 0.50 U
4,4-DDE (hglkg)  2.40 U 240 U 048 U 048 U 0.47 U 0.50 U
4,4-DDD (hglkg)  2.40 U 240 U 048 U 048 U 0.47 U 0.50 U
4,4-DDT (hglkg)  2.40 U 240 U 048 U 048 U 0.47 U 0.50 U
Total DDT (ng/kg) 2.40 U 2.40 ] 0.48 U 0.48 U 0.47 ] 0.50 ]
::rr?lr(])sr(_:iane (hglkg)  1.20 U 120 U 140 U Y 054 U 0.56 U 0.85 U
cis-chlordane  (ug/kg)  1.20 U 120 U 024 U 024 U 024 U 0.25 U
oxy-chlordane  (Mg/kg) 2.40 U 2.40 U 0.48 U 0.77 U 0.47 U 0.50 U
cis-Nonachlor  (Mg/kg)  2.40 U 240 U 094 U 048 U 0.47 U 0.50 U
trans-

Nonachlor (hglkg)  2.40 U 240 U 250 U 0.68 0.47 U 0.50 U
Total

Chlordane (hglkg)  2.40 U 240 U 250 U Y 068 0.56 U 0.85 U
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Analyte Units GP-39 Q GP-40 O GP-41 Q R GP42 Q GP43 Q R GJ44 Q
Lindane (ugkg) 025 U 024 U 063 U Y 025 U 078 U Y 024 U
Heptachlor (uglkg) 025 U 024 U 100 U Y 025 U 120 U Y 024 U
Aldrin (ugkg) 025 U 024 U 025 U 025 U 130 U Y 024 U
Dieldrin (ugkg) 049 U 049 U 049 U 049 U 049 U 0.47 U
4.4-DDE (ugkg) 049 U 049 U 049 U 049 U 049 U 0.47 U
4,4-DDD (ugkg) 049 U 049 U 049 U 049 U 049 U 0.47 U
4,4-DDT (uglkg) 049 U 049 U 049 UJ N 049 U 049 U 0.47 U
Total DDT (ng/kg) 0.49 U 0.49 ] 0.49 U 0.49 U 0.49 ] 0.47 ]
::rr?lr(])sr(-jane (ugkkg) 140 U 066 U 091 U Y 025 U 095 U Y 024 U
cis-chlordane  (uglkg) 025 U 024 U 025 U 025 U 024 U 0.24 U
oxy-chlordane  (ug/kg) 049 U 049 U 049 U 049 U 049 U 0.47 U
cis-Nonachlor (ng/kg) 0.49 U 0.49 ] 0.49 U 0.49 U 0.49 ] 0.47 ]
trans-

Nonachior (uglkg) 049 U 049 U 049 U 089 J 1.90 0.47 U
Total

Chlordane (ugkg) 140 U 066 U 001 U Y 08 J 1.90 0.47 U
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Analyte Units GJ-45 Q GP-46 Q GJ-47 Q
Lindane (ng/kg) 0.24 U 0.24 U 0.25 U
Heptachlor (Ho/kg) 0.24 U 0.57 U 0.25 U
Aldrin (ug/kg) 0.24 U 0.24 U 0.25 U
Dieldrin (ng/kg) 0.49 U 0.49 U 0.49 U
4,4'-DDE (no/ka) 0.49 U 0.49 U 0.49 U
4,4'-DDD (no/ka) 0.49 U 0.49 U 0.49 U
4,4-DDT (Ho/kg) 0.49 U 0.49 U 0.49 U
Total DDT (ng/kg) 0.49 U 0.49 U 0.49 U
::rr?lr(])sr(-:iane (ugkg) 120 U 024 U 074 U
cis-chlordane (ng/kg) 0.24 U 0.24 U 0.25 U
oxy-chlordane  (Mg/kg) 0.49 U 0.49 U 0.49 U
cis-Nonachlor (ng/kg) 0.49 U 0.49 ] 0.49 U
trans-

Nonachlor (Ho/kg) 0.49 U 0.79 0.49 U

Total

Chlordane (hg/kg) 1.20 U 0.79 0.74 u
Notes

1. Validation qualifier code:
J = Estimated values.
U = Nondetected. Value shown is reporting limit

UJ = Nondetected. Value shown is estimated reporting limit.

2. Reason code:

M = Matrix-spike recoveries low.

N = See report narrative

Y = Reporting limit elevated due to interferences

P = Results from dual-column analyses differed significantly

Abbreviations

Q = Qualifier Code
R = Reason Code
pg/kg = micrograms per kilogram
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Table 7 Metals and Tributyltin Data for Sediment Samples

Analyte Units GJP-1 Q R GJP-4 Q R GJP5 Q R GP6 Q R GJ-7 Q R GJ-8 Q R
Antimony (mg/kg) 6.0 u ™ 6.0 ul ™M 7.0 ul ™ 6.0 u ™M 6.0 ul ™M 7.0 ul ™M
Arsenic (mg/kg) 6.0 U 6.0 U 7.0 7.0 6.0 8.0

Cadmium (mg/kg) 0.20 u 0.30 u 0.30 u 0.30 u 0.30 u 0.30 u
Chromium  (mg/kg) 15 16 19 19 16 17

Copper (ma/kg) 6.9 6.9 9.7 9.0 6.6 9.2

Lead (mg/kg) 2.0 u 3.0 u 4.0 3.0 3.0 u 3.0

Mercury (mg/kg) 0.02 U 0.02 U 0.03 0.02 U 0.02 U 0.02 U
Nickel (mg/kg) 13 14 18 16 13 15

Silver (mg/kg) 0.40 u 0.40 u 0.40 u 0.40 U 0.40 u 0.40 u
Zinc (mg/kg) 23 25 33 32 23 30

Tributyltin (na/kg) 3.3 U 3.4 U 3.7 U 3.6 U 3.4 U 3.5 U
Analyte Units GJ-9 Q R GJP10 Q R GJP11 Q R GJ12 Q R GJ-14 Q R GJ-15 Q R
Antimony (mg/kg) 6.0 u ™ 6.0 ul ™M 7.0 ul ™ 7.0 ul ™M 10.0 ul ™M 9.0 ul ™
Arsenic (mg/kg) 7.0 7.0 8.0 9.0 10.0 10.0
Cadmium (mg/kg) 0.30 u 0.20 u 0.30 u 0.30 0.40 u 0.40
Chromium  (mg/kg) 15 16 19 25 34 32

Copper (mg/kg) 6.5 7.3 9.6 15 20 19

Lead (mg/kg) 3.0 U 2.0 U 4.0 5.0 7.0 6.0

Mercury (mg/kg) 0.02 U 0.02 U 0.03 0.04 0.05 0.04

Nickel (mg/kg) 13 14 17 24 32 31

Silver (mg/kg) 0.40 u 0.40 u 0.40 u 0.40 U 0.60 u 0.50 u
Zinc (mg/kg) 24 26 32 44 60 57

Tributyltin (na/kg) 3.2 U 3.3 U 3.6 U 3.8 Ul S 3.8 U 3.7 U
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Analyte Units GP-16 Q R GJ-17 Q R GJ-18 Q R GJP-19 Q R GJP-20 Q R GJP-20D Q R
Antimony (mg/kg) 10.0 ul ™ 6.0 ul ™M 7.0 ul ™ 7.0 ul ™M 8.0 ul ™M 8.0 ul ™M
Arsenic (mg/kg) 10.0 8.0 8.0 8.0 10.0 10.0
Cadmium (mg/kg) 0.40 u 0.30 u 0.30 u 0.30 u 0.30 0.30 u
Chromium  (mg/kg) 38 20 19 20 25 26

Copper (mg/kg) 23 10 9.7 11 14 16

Lead (mg/kg) 8.0 3.0 3.0 4.0 5.0 6.0

Mercury (mg/kg) 0.07 0.03 U 0.03 U 0.03 0.04 0.04

Nickel (mg/kg) 38 17 17 17 22 23

Silver (mg/kg) 0.60 u 0.40 u 0.40 u 0.40 U 0.50 u 0.50 u
Zinc (mg/kg) 67 35 32 34 44 45

Tributyltin (ua/kg) 11.0 U 3.6 U 3.6 U 3.8 U 3.7 U 3.8 U
Analyte Units GJP-21 Q R GJP-22 Q R GJ-23 Q R GP24 Q R GJP-25 Q R GJ-26 Q R
Antimony (mg/kg) 8.0 u ™ 10.0 ul ™ 10.0 u ™M 9.0 u ™ 10.0 ul ™M 10.0 ul ™M
Arsenic (mg/kg) 10.0 10.0 10.0 U 10.0 10.0 10.0
Cadmium (mg/kg) 0.30 u 0.40 u 0.40 u 0.40 U 0.40 u 0.40 u
Chromium  (mg/kg) 26 33 35 36 38 37

Copper (mg/kg) 15 20 21 21 23 23

Lead (mg/kg) 5.0 7.0 8.0 8.0 8.0 8.0

Mercury (mg/kg) 0.04 0.05 0.05 0.06 0.06 0.05

Nickel (mg/kg) 25 33 34 34 35 35

Silver (mg/kg) 0.50 U 0.60 U 0.60 U 0.60 u 0.60 U 0.60 U
Zinc (mg/kg) 45 62 64 65 67 65

Tributyltin (na/ka) 3.8 U 3.7 U 3.8 U 3.7 U 11.0 U 3.8 U
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Analyte Units GP-27 Q R GP-28 Q R GP-29 Q GP-30 Q R GP-31 Q R GP-32 Q R
Antimony (mg/kg) 10.0 ul M 10.0 ul M 10.0 uJ 10.0 ul ™M 9.0 ul M 10.0 ul M
Arsenic (mg/kg) 10.0 10.0 10.0 10.0 U 10.0 10.0
Cadmium (mg/kg) 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U
Chromium  (mg/kg) 38 36 38 38 36 37

Copper (mg/kg) 23 21 22 22 21 23

Lead (mg/kg) 8.0 8.0 8.0 8.0 8.0 8.0

Mercury (mg/kg) 0.05 0.06 0.06 0.06 0.06 0.06

Nickel (mg/kg) 37 36 37 37 37 38

Silver (mg/kg) 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Zinc (mg/kg) 68 66 67 67 66 66

Tributyltin (na/kg) 3.8 U 11.0 U 3.6 U 11.0 U 3.4 U 3.5 U
Analyte Units GP-33 Q R GP-34 Q R GJ-35 Q GJ-:36 Q R GJP-37 Q R GJP-38 Q R
Antimony (mg/kg) 10.0 ul ™ 10.0 Uul ™ 7.0 uJ 7.0 ul ™M 7.0 ul ™M 8.0 ul ™M
Arsenic (mg/kg) 10.0 10.0 8.0 7.0 9.0 9.0

Cadmium (mg/kg) 0.40 U 0.40 U 0.30 U 0.30 U 0.30 U 0.30 U
Chromium  (mg/kg) 36 37 21 19 21 27

Copper (mg/kg) 22 22 11 10 12 16

Lead (mg/kg) 8.0 8.0 4.0 4.0 4.0 6.0

Mercury (mg/kg) 0.06 0.06 0.03 U 0.03 0.03 0.04

Nickel (mg/kg) 37 38 17 17 19 25

Silver (mg/kg) 0.60 U 0.60 U 0.40 U 0.40 U 0.40 U 0.50 U
Zinc (mg/kg) 65 66 34 32 36 49

Tributyltin (na/kg) 3.6 U 3.6 U 3.6 U 3.5 U 3.4 U 3.5 U
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Analyte Units GP-39 Q R GP-40 Q R GP-41 Q R GP42 Q R GP-43 Q R GJ-44 Q R
Antimony (mg/kg) 9.0 ul ™ 9.0 ul ™M 9.0 ul ™ 10.0 ul ™M 10.0 ul ™M 7.0 ul ™M
Arsenic (mg/kg) 12.0 11.0 11.0 10.0 10.0 9.0
Cadmium (mg/kg) 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.30 U
Chromium  (mg/kg) 36 32 34 38 37 21
Copper (mg/kg) 23 19 22 22 22 11

Lead (mg/kg) 8.0 6.0 7.0 8.0 8.0 4.0
Mercury (mg/kg) 0.06 0.05 0.05 0.05 0.05 0.03
Nickel (mg/kg) 33 29 33 37 36 20
Silver (mg/kg) 0.60 u 0.50 u 0.60 u 0.60 U 0.60 u 0.40 u
Zinc (mg/kg) 64 59 63 69 64 35
Tributyltin (ua/kg) 3.6 U 3.4 U 3.7 U 3.6 U 3.6 U 3.6 U
Analyte Units GJ-45 Q R GP-46 Q R GJ-47 Q R

Antimony (mg/kg) 7.0 ul ™M 9.0 ul M 7.0 ul ™M

Arsenic (mg/kg) 10.0 10.0 9.0

Cadmium (mg/kg) 0.30 U 0.40 U 0.30 U

Chromium  (mg/kg) 23 31 24

Copper (ma/kg) 14 19 15

Lead (mg/kg) 5.0 7.0 6.0

Mercury (mg/kg) 0.03 0.05 0.04

Nickel (mg/kg) 20 27 21

Silver (mg/kg) 0.40 U 0.50 U 0.40 U

Zinc (ma/kg) 40 55 43

Tributyltin (ug/kg) 3.5 U 3.7 U 3.6 U

Notes

1. Validation qualifier code:

U = Nondetected. Value shown is laboratory reporting limit.
UJ = Nondetected. Value shown is estimated reporting limit.

2. Reason code:
M = Recovery from matrix spikes outside of control limit.
S = Surrogate recoveries below control limit.

Abbreviations

mg/kg = milligrams per kilogram
Q = Qualifier Code

AMEC

R = Reason Code

pag/kg = micrograms per kilogram
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Table 8 Conventional Sediment Quality Data

Analyte Units GJP-1 GJP-4 GJP-5 GJP-6 GJ-7 GJ-8
Total Solids (%) 77.50 78.70 72.30 73.60 78.00 73.80
Preserved Total Solids (%) 77.60 77.10 70.80 74.30 75.90 72.00
Total Volatile Solids (%) 1.09 1.38 2.01 1.88 1.20 1.92
N-Ammonia (mg-N/kg) 3.38 2.08 1.69 2.04 6.23 6.79
Sulfide (mg/kg) 181 1.26 U 6 8.40 13 13.30
Total Organic Carbon (%) 0.34 0.42 1.25 0.69 0.80 0.68
Analyte Units GJ-9 GJP-10 GJP-11 GJ-12 GJ-14 GJ-15
Total Solids (%) 79.10 77.80 71.70 63.20 53.80 57.20
Preserved Total Solids (%) 76.90 75.70 77.30 59.50 48.10 61.60
Total Volatile Solids (%) 0.88 1.14 2.08 3.28 4.68 3.91
N-Ammonia (mg-N/kg) 3.16 4.28 3.91 2.53 3.09 2.79
Sulfide (mg/kg) 4 28 37.4 51 149 274
Total Organic Carbon (%) 0.48 0.71 1.24 1.15 1.07 1.35
GJP-
Analyte Units GP-16 GJ-17 GJ-18 GJP-19 GJP-20 20D
Total Solids (%) 49.30 73.60 75.30 71.20 63.90 62.70
Preserved Total Solids (%) 47.50 68.90 72.80 64.40 60.00 57.00
Total Volatile Solids (%) 5.40 2.10 1.77 2.12 3.10 3.19
N-Ammonia (mg-N/kg) 6.25 9.94 4.65 3.17 3.53 2.95
Sulfide (mg/kg) 258 2 17.20 30 85.5 65
Total Organic Carbon (%) 1.56 1.30 1.06 1.13 1.14 1.32
Analyte Units GJP-21 GJP-22 GJ-23 GP-24 GJP-25 GJ-26
Total Solids (%) 65.40 54.00 49.00 52.40 51.00 49.80
Preserved Total Solids (%) 61.10 47.50 44.60 50.10 48.30 47.70
Total Volatile Solids (%) 2.96 4.83 5.04 4.84 5.07 5.15
N-Ammonia (mg-N/kg) 1.72 2.78 3.78 3.41 5.34 3.66
Sulfide (mg/kg) 112.00 271 307 304 340 120
Total Organic Carbon (%) 1.19 0.86 1.23 1.33 1.32 1.42
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Analyte Units GP-27 GP-28 GP-29 GP-30 GP-31 GP-32
Total Solids (%) 50.60 51.60 50.70 48.40 52.10 51.40
Preserved Total Solids (%) 48.20 49.20 47.80 45.90 48.10 43.50
Total Volatile Solids (%) 4.97 5.17 5.20 5.48 4.98 4.97
N-Ammonia (mg-N/kg) 3.05 5.02 4.65 5.58 5.15 4.85
Sulfide (mg/kg) 134 253 152 322 282 99.1
Total Organic Carbon (%) 1.19 0.96 1.05 1.30 0.90 1.12

Analyte Units GP-33 GP-34 GJ-35 GJ-36 GJP-37 GJP-38
Total Solids (%) 51.50 51.40 72.50 73.90 68.20 59.40
Preserved Total Solids (%) 47.60 48.20 66.10 70.30 60.10 57.20
Total Volatile Solids (%) 4.88 5.04 2.01 1.95 2.52 3.68
N-Ammonia (mg-N/kg) 6.62 5.57 3.41 6.14 3.27 3.11
Sulfide (mg/kg) 150 69 75.9 46 43.20 83
Total Organic Carbon (%) 0.94 0.92 1.46 1.07 1.16 1.08

Analyte Units GP-39 GP-40 GP-41 GP-42 GP-43 GJ-44
Total Solids (%) 52.10 56.90 51.80 51.10 52.80 72.10
Preserved Total Solids (%) 48.10 47.50 51.10 50.10 49.30 67.60
Total Volatile Solids (%) 4.93 4.24 4.80 4.81 4.73 2.12
N-Ammonia (mg-N/kg) 4.62 6.40 3.42 3.20 3.92 2.92
Sulfide (mg/kg) 196.00 111 288.00 266 314 80
Total Organic Carbon (%) 1.21 1.23 1.07 1.31 1.18 1.23
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Analyte Units GJ-45 GP-46 GJ-47
Total Solids (%) 64.50 57.50 64.90
Preserved Total Solids (%) 59.50 44.10 64.00
Total Volatile Solids (%) 2.84 4.19 3.16
N-Ammonia (mg-N/kg) 5.49 3.77 3.41
Sulfide (mg/kg) 116.00 82.8 26.5
Total Organic Carbon (%) 1.16 1.28 1.24
Notes

1. Validation qualifier code:

U = Nondetected. Value shown is laboratory reporting limit.

Abbreviations
mg/kg = milligrams per kilogram
mg-N/kg = milligrams Nitrogen per kilogram
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Table 9 Semivolatile Organic Compounds in Water Samples

Analyte Units RS-1 Q R RS-2 Q R
1,2,4-Trichlorobenzene po/L 1.0 U 1.0 U
1,2-Dichlorobenzene pg/L 1.0 U 1.0 U
1,3-Dichlorobenzene ug/L 1.0 U 1.0 U
1,4-Dichlorobenzene pg/L 1.0 U 1.0 U
2,4-Dimethylphenol pa/L 1.0 U 1.0 U
2-Methylnaphthalene po/L 1.0 U 1.0 U
2-Methylphenol pg/L 1.0 U 1.0 U
4-Methylphenol pg/L 1.0 U 1.0 U
Acenaphthene pa/L 1.0 U 1.0 U
Acenaphthylene po/L 1.0 U 1.0 U
Anthracene po/L 1.0 U 1.0 U
Benzo(a)anthracene pg/L 1.0 U 1.0 U
Benzo(a)pyrene pg/L 1.0 U 1.0 U
Benzo(g,h,i)perylene po/L 1.0 ] 1.0 U
Benzoic acid po/L 10 U 10 U
Benzyl alcohol po/L 5.0 U 5.0 U
bis(2-Ethylhexyl) phthalate pg/L 1.0 U 1.0 U
Butyl benzyl phthalate ug/L 1.0 ] 1.0 U
Chrysene pa/L 1.0 U 1.0 U
Dibenz(a,h)anthracene pg/L 1.0 U 1.0 U
Dibenzofuran pg/L 1.0 U 1.0 U
Diethyl phthalate pg/L 1.0 U 1.0 U
Dimethyl phthalate pg/L 1.0 U 1.0 U
Di-n-Butyl phthalate pa/L 1.0 U 1.0 U
Di-n-Octyl phthalate po/L 1.0 U 1.0 U
Fluoranthene Mg/l 1.0 U 1.0 U
Fluorene pg/L 1.0 U 1.0 U
Hexachlorobenzene ug/L 1.0 U 1.0 U
Hexachlorobutadiene pg/L 1.0 U 1.0 U
Indeno(1,2,3-cd)pyrene po/L 1.0 U 1.0 U
Naphthalene pg/L 1.0 U 1.0 U
N-Nitrosodiphenylamine ug/L 1.0 U 1.0 U
Pentachlorophenol po/L 5.0 ul C 5.0 Ul C
Phenanthrene po/L 1.0 U 1.0 U
Phenol po/L 1.0 U 1.0 U
Pyrene Mg/l 1.0 U 1.0 U
Total benzofluoranthenes ug/L 1.0 U 1.0 U

Notes Abbreviations

1. Validation qualifier code:

U = Nondetected. Value shown is laboratory reporting limit.

UJ = Nondetected. Value shown is estimated reporting limit.

2. Reason code:
C = Calibration variance

AMEC

Q = Qualifier Code
R = Reason code
Mg/L = micrograms per liter
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Table 10 PCB Results for Water Samples

Analyte Units RS-1 Q RS-2 Q
Aroclor 1016 pg/L 1.0 U 1.0 U
Aroclor 1221 po/L 1.0 U 1.0 U
Aroclor 1232 ug/L 1.0 U 1.0 U
Aroclor 1242 po/L 1.0 U 1.0 U
Aroclor 1248 pg/L 1.0 U 1.0 U
Aroclor 1254 po/L 1.0 U 1.0 ]
Aroclor 1260 pg/L 1.0 U 1.0 U

Notes
1. Validation qualifier code:
U = Nondetected at the stated laboratory reporting limit.
Abbreviations
Q = Qualifier Code
Mg/L = micrograms per liter
Table 11 Pesticide Results for Water Samples

Analyte Units RS-1 Q RS-2 Q
4,4'-DDD po/L 0.10 U 0.10 U
4,4'-DDE po/L 0.10 U 0.10 U
4,4'-DDT pg/L 0.10 U 0.10 U
Aldrin pg/L 0.050 U 0050 U
cis-Chlordane po/L 0.050 U 0.050 U
Dieldrin ug/L 0.10 ] 0.10 U
?Snm dmaﬁgHC ugl 0050 U 0050 U
Heptachlor po/L 0.050 U 0.050 U
trans-Chlordane pg/L 0.050 U 0.050 U

Notes

1. Validation qualifier code:

U = Nondetected at the stated laboratory reporting limit.

Abbreviations
Q = Qualifier Code

Hg/L = micrograms per liter
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Table 12 Metals Data for Water Samples

Analyte Units RS-1 Q RS-2 Q
Antimony mg/L 0.05 U 0.05 ]
Arsenic mg/L 0.05 U 0.05 U
Cadmium mg/L 0.002 U 0.002 U
Chromium mg/L 0.007 0.005 U
Copper mg/L 0.003 0.002 ]
Lead mg/L 0.02 U 0.02 U
Nickel mg/L 0.01 U 0.01 U
Silver mg/L 0.003 U 0.003 U
Zinc mg/L 0.01 U 0.01 U
Mercury 0.0001 U 0.0001 U

Notes
1. Validation qualifier code:
U = Nondetected at the stated laboratory reporting limit.

Abbreviations
Q = Qualifier Code
mg/L = milligrams per liter

4.0 CHAIN OF CUSTODY AND SAMPLE RECEIPT CONDITION DOCUMENTATION

All samples were received at ARI in good condition at temperatures less than the EPA-recommended
6 degrees Celsius (°C). Analysis requests for Sample GP-41-2011 were not marked on the chain of
custody; however, because jars were received for the same tests as other samples, ARI conducted
the full suite of analyses on the sample. No other discrepancies between sample identifications and
analysis requests were noted.

5.0 SPECIFIC DATA QUALITY REVIEW AND VALIDATION FINDINGS FOR
EACH ANALYTICAL METHOD

Narrative descriptions of the data validation findings and data quality limitations are provided in the
following sections for each chemical category of analyses. Qualifiers added to the data during data
validation are included with reason codes on the tables attached to this report.

5.1 VOLATILE ORGANIC ANALYSES
Analytical results, including data qualifiers added as part of this data quality review, are presented in

Table 2.

5.1.1 Holding times
All analyses were completed within the method specified holding time.
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5.1.2 Reporting Limits

All data were reported with the method reporting limit of 1 microgram per kilogram (ug/kg) adjusted to
reflect a dry weight basis for each individual sample. On the dry-weight basis, reporting limits ranged
between 1.0 and 2.0 pg/kg.

5.1.3 Initial and Continuing Calibrations

The instrument used for volatile organics analyses of the sediment and water samples was calibrated
on June 13, 2011. All precision and accuracy criteria for the initial and continuing calibration analyses
for the target analytes were satisfied.

5.1.4 Blanks

No target analytes were detected in the laboratory method blanks or trip blanks.

5.1.5 Accuracy and Precision

5.1.5.1 Laboratory Control Samples/Laboratory Control Sample Duplicates
LCS/LCSD analyses were conducted at the method-specified frequency. All recoveries and precision
measurements for LCS and LCSD analyses met laboratory, method, and Work Plan requirements.

5.1.5.2 Surrogate Recoveries
All surrogate recoveries were within laboratory and Work Plan limits.

5.1.5.3 Matrix Spikes

Matrix spike analyses were conducted using samples GP-34-2011, GJ-23-2011, GJ-45-2011, and
GJ-7-2011. Trichloroethene (TCE) recovery from sample GP-34-2011 at 78.8 percent was slightly
below the control limit of 80 percent. The recovery from the MS was acceptable. TCE was not
detected in any sample, and data were not qualified. All other recoveries and precision measurements
were within specified control limits.

5.1.5.4 Field Duplicates
No target analyte volatile compounds were detected in the field-duplicate samples.

5.2 SEMIVOLATILE ORGANIC ANALYSES

Analytical results for SVOCs, including data qualifiers added part of this data quality review, are
presented in Tables 3 and 4. Table 3 shows results for polycyclic aromatic hydrocarbons (PAHS), a
sub-category of SVOCs. Results for other SVOCs are presented in Table 4.
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5.2.1 Holding times

Samples from SDG TDO03 were initially extracted within the method holding time. However, at the time
of analysis, the laboratory noted that all extracts had been inadvertently contaminated. All samples
from this SDG were re-extracted two days after the nominal holding time had expired. Samples had
been frozen, as recommended by the SAPA, and no loss of target SVOC would be expected. No data
were qualified for this minor time exceedance. All other extractions and analyses were completed
within the method specified holding time.

5.2.2 Reporting Limits

In order to meet project reporting limit objectives for sediments, ARI supplemented the standard
Method 8270C analyses with a selected ion monitoring (SIM) analysis of the extracts for those
analytes where the standard Method 8270C could not achieve the required sensitivity. ARI reported
data from both analyses. AMEC data tables attached to this report have the SIM data for the affected
analytes integrated with the standard Method 8270C data for the remainder of the analytes.

All data were reported with the method reporting limits adjusted to reflect a dry weight basis for each
individual sample. With limited exceptions, all analyses achieved the project-specified reporting limits
for a dry-weight basis. Reporting limits are elevated for phenol, 2-methylphenol and N-
nitrosodiphenylamine in a limited number of samples due to interferences. Reporting limits for benzoic
acid, 4-methylphenol, and diethyl phthalate were above the project objectives. However, the reporting
limits did remain below the applicable standards identified in Section 2.2, and ARl was able to report
estimated concentrations for detections of these analytes near or below the project objectives.
Reporting limits for hexachlorobutadiene, 1,2-dichlorobenzene, 1,4-dichlorobenzene, 1,2,4-
trichlorobenzene, and hexachlorobenzene were below the project objectives but marginally above one
or more of the Washington Sediment Management Standards identified in the Work Plan. Reporting
limits for 1,2,4-trichlorobenzene and hexachlorobenzene were marginally above the Washington
Sediment Quality Standards when results are expressed as carbon-normalized concentrations. These
analytes were not detected in any sample.

Results for analytes detected at concentrations below the laboratory nominal reporting limit have been
flagged as estimated by the laboratory.

5.2.3 Initial and Continuing Calibrations

The instrument used for SVOC analyses of the sediment samples was calibrated on July 19, 2011.
The relative standard deviation (RSD) in the standard Method 8270C seven-point calibration
exceeded the Work Plan limit of 15 percent RSD for diethyl phthalate (18%) and pentachlorophenol
(17%). Pentachlorophenol results are reported from the SIM, analysis and the RSD for
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pentachlorophenol by that method met the criterion. Diethyl phthalate was not detected in any sample.
No data have been qualified for the minor initial calibration variances.

Continuing calibrations for sediment analyses met the requirements of the Work Plan and the
analytical method for less than 20 percent drift for the calibration check compounds (CCCs) and less
than 40 percent drift for all other analytes. ARI flagged results in the report with the qualifier “Q” for all
analytes where the drift exceeded 20 percent. These included benzoic acid, fluorene,
hexachlorobenzene, indeno(1,2,3-cd)pyrene, dibenz(a,h)anthracene, and benzo(g,h,i)perylene. Since
in no instance did the percentage drift exceed Method 8270 or the Work Plan limits, no data have
been qualified, and the “Q” flags included in ARI’s report have not been retained for the final data
tables.

The instrument used for the analyses of the water samples was calibrated on May 24, 2011. The
continuing calibration for the CCC pentachlorophenol demonstrated drift of 26 percent, above the
control limit for 20 percent. Pentachlorophenol was not detected in either sample, but reporting limits
have been qualified as estimated with potential low bias.

5.2.4 Blanks

Bis(2-ethylhexyl) phthalate (BEHP) was detected below the nominal reporting limit in the method
blanks associated with samples in SDGs TD03 and TD20. Low concentrations of BEHP reported in
samples GJ-23-2011, GJP-4-2011 GJ-26-2011, GP-24-2011, GP-41-2011, and GJ-14-2011 are
potentially attributable to laboratory background and have been qualified to be nondetected at the
level noted or at the reporting limit.

BEHP was not present in the method blank associated with the sediments in SDG TD44. Trace levels
of this analyte were reported below the laboratory reporting limit (RL) in several samples in this SDG.
Although results were not qualified during validation based on the method blank, the possibility that
these are also attributable to laboratory background cannot be dismissed.

5.2.5 Accuracy and Precision

5.2.5.1 Laboratory Control Samples
LCS analyses were conducted at the method-specified frequency. Recoveries and precision
measurements for LCS and LCSD analyses met laboratory and Work Plan criteria.

5252 Surrogate Recoveries

All surrogate recoveries for both the sediment and water samples were within laboratory and Work
Plan limits.
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5.2.5.3 Matrix Spikes

MS analyses were conducted using samples GP-29-2011, GJP-1-2011, GJ-9-2011, and GJ-7-2011
for standard Method 8270 and from sample GJ-9-2011 for SIM analysis. Recoveries of 2,4-
dimethylphenol were elevated in the GJP-29-2011 (>200%) and GJ-9-2011 (>180%) MS and MSD
sets. This analyte was not detected in any of the associated field samples and results have not been
qualified. Benzoic acid recoveries from the MS/MSD from GJ-9-2011 (18.9% and 16.9%) were below
Work Plan limits (40%). Benzoic acid was detected in trace levels in a limited number of sediments;
data are qualified as estimated (J) as below the reporting limit, and no further qualification is
necessary.

Recoveries and precision for all other MS/MSD samples met Work Plan objectives.

5.2.5.4 Field Duplicates

Field-duplicate samples GJP-20-2011 and DGJP-20-2011 contained low levels of PAHs. Results were
generally comparable, agreeing within the absolute value of the reporting limit. BEHP was reported at
a trace level below the RL in GJP 20-2011 but not in the field duplicate.

5255 Sample Dilutions

Levels of several PAHs in sample GJ-8-2011 were above the instrument calibration range during the
initial analysis of the sample. Results of initial analyses for these analytes are flagged with the “E”
gualifier on the ARI report forms. ARI subsequently diluted and reanalyzed the sample. Results of the
reanalysis for the affected analytes from this dilution are valid and are incorporated into the final data
tables with no qualifications.

5.3 PCBs
Analytical results for PCBs, including data qualifiers added as part of the data quality review, are
presented in Table 5.

5.3.1 Holding times
All analyses were completed within the method-specified holding time.

5.3.2 Reporting Limits

All data were reported with the reporting limits below the project requirements and below applicable
standards identified in the Work Plan. Aroclor 1232 reporting limits were slightly elevated in some
samples due to interferences (flagged on the ARI report with a “Y”), but in all cases the reporting limit
remained below the project objective and applicable standards.
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5.3.3 Initial and Continuing Calibrations

The instrument used for PCB analyses of the sediment samples was initially calibrated on June 20,
2011, and that for water samples on June 27, 2011. All precision and accuracy criteria for the initial
and continuing calibration analyses for the target analytes were satisfied. All calibrations and analyses
were conducted on a dual column instrument.

5.3.4 Blanks
No PCBs were detected in the laboratory method blanks or the trip blanks.

5.3.5 Accuracy and Precision

5.3.5.1 Laboratory Control Samples
LCS analyses were conducted at the method-specified frequency. All recoveries and precision
measurements met laboratory, method, and Work Plan requirements.

5.3.5.2 Surrogate Recoveries

With one exception, surrogate recoveries were within Work Plan limits. One surrogate,
tetrachlorometaxylene (TMX), was recovered below the limit for the LCS accompanying the samples
in SDG TDO03. Recovery of other surrogate in the LCS was acceptable, and recoveries of both
surrogates from all samples in the SDG were acceptable; therefore no data were qualified.

Recoveries of one surrogate in samples GP-46-2011 (46%), GP-43-2011 (49.5%), GP-41-2011
(42.5%), and GJP-43-2011 (43.2%), and both surrogates in sample GJP-25-2011 (40.2% and 44.5%),
were slightly below the laboratory limits of 42 percent and 50 percent but above the Work Plan limit

of 40 percent. Aroclor 1242 was detected in sample GP-46-2011 and Aroclor 1248 in sample
GP-43-2011. No PCBs were detected in the other samples. Results have not been qualified since
Work Plan criteria were satisfied.

5.3.5.3 Matrix Spikes
Matrix spike analyses were conducted using samples GP-29-201, GJP-5-2011, and GJ-18-2011. All
recoveries and precision criteria were satisfied.

5.3.5.4 Dual Column Analyses

All samples were analyzed on two gas chromatographic columns. If results for detected PCBs vary by
greater than 25 percent relative difference, interferences are likely present and the quantitative value
is flagged by the laboratory with the qualifier “P.” The result for Aroclor 1242 in sample GP-31-2011 is
gualified as estimated due to variability between results from the two columns. The “P” qualifier was
also applied to results for total PCBs, since Aroclor 1242 is one of the constituents that comprise total
PCBs.
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5.3.5.5 Field Duplicates

Aroclor 1242 was detected in one of the field-duplicate samples but not the other. The difference
between the reporting limit (3.9 pg/kg) in sample GJP-20-2011 and the detection in its duplicate
sample DGJP-20-2011 (8.8 ug/kg) slightly exceeds the control limit of plus or minus the RL for
variability at low levels. Results in the duplicates are qualified as UJ (estimated reporting limit for the
primary sample) and J (estimated value for the field duplicate).

54 PESTICIDES

5.4.1 Holding times
All analyses were completed within the method-specified holding time.

5.4.2 Reporting Limits

With the exception of Aldrin in samples GJP-11-2011 (<120 pg/kg), GJ-18-2011 (<43 pg/kg), and GJ-
36-2011 (<360 ug/kg), all pesticide data were reported with limits below applicable standards
identified in the Work Plan. Samples in SDG TDO03 were reported with limits approximately two times
the project objectives. Samples in SDG TD20 and SDG TD44 met the project objectives with a limited
number of exceptions where interferences were noted that led to somewhat elevated reporting limits.
Reporting limits exceeded the U.S. Army Corps of Engineers Dredged Material Management program
screening levels for Aldrin in samples GJP-11-2011 (<120 ug/kg), GJ-18-2011 (<43 ug/kg), and GJ-
36-2011 (<360 ug/kg); Heptachlor in GP-27-2011 (<1.6 pug/kg); and total Chlordane in sample GP-27-
2011 (<2.9 pg/kg).

ARI flagged reporting limits affected by interferences with a “Y” qualifier.

5.4.3 Initial and Continuing Calibrations

The dual-column instrument used for pesticide analyses of the sediment and water samples was
calibrated on June 13, 2011, July 7, 2011, and July 25, 2011. With limited exceptions, all precision
and accuracy criteria for the initial and continuing calibration analyses for the target analytes were
satisfied. The 4,4’-DDT breakdown to DDE in the standard exceeded the Work Plan criterion prior to
the analyses of GJ-14-2011, GJ-15-2011, GJP-22-2011, and GP-41-2011. 4.4’-DDT was not detected
in any sample, but the reporting limits have been qualified as estimated in the affected samples (UJ).

5.4.4 Blanks
No target pesticides were detected in the laboratory method blanks.
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5.4.5 Accuracy and Precision

5.4.5.1 Laboratory Control Samples/Laboratory Control Sample Duplicates
LCS/LCSD analyses were conducted at the method-specified frequency. All recoveries and precision
measurements for LCS and LCSD analyses met laboratory, method, and Work Plan requirements.

5.4.5.2 Dual Column Results for Detected Pesticides

Measurements for detected pesticides on the two gas chromatographic columns used agreed within
25 percent RPD with limited exceptions. Nonachlor measurements on the two columns were near the
reporting limit, but results differed by greater than 25 percent for samples GJP-25-2011, GJ-26-2011,
and GP-42-2011. Results are qualified as estimated (J) with the ARI flag “P” appended.

5.4.5.3 Surrogate Recoveries

Recoveries of one of the two pesticide surrogates for the method blank, LCS, and LCSD associated
with SDG TD20 were above the upper laboratory control limit but within the Work Plan limits. No
pesticides were detected in the associated samples, and no data have been qualified. All other
pesticide surrogate recoveries were acceptable.

5.4.5.4 Matrix Spikes

Matrix spike analyses were conducted using samples GP-28-2011, GJP-4-2011, and GJP-10-2011.
Recoveries of Lindane (39.6%/38.6%), heptachlor (31.6%/26.9%), and 4,4-DDT (30.1%/29.9%) from
sample GP-28-2011 spikes fell below the Work Plan limit. These pesticides were not detected in the
sample, but reporting limits for these in GP-28-2011 are flagged as estimated with potential low bias
(UJ.

5.4.5.5 Field Duplicates

Trans-nonachlor was detected in the field-duplicate samples GLP-20-2011 and DGJP-20-2011 at
levels slightly above the reporting limit (0.56 pg.kg and 0.65 pg/kg, respectively). The agreement is
within the criterion of plus or minus the RL for low-level detections.

5.5 TRIBUTYLTIN

EPA has not published a method for tributyltin, but the Krone method (Krone et al.,1988) for Puget
Sound sediments has become the industry standard. This method involves extraction followed by
derivatization and then analysis by gas chromatography with a selective detector. ARI analyzed the
samples using gas chromatography/mass spectrometry with selected ion monitoring (SIM).

Quality control criteria are not published for the method and were not specified in the Work Plan. Data
review and evaluation were based on the laboratory’s historical control limits for accuracy and
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precision. Analytical results, including qualifiers assigned as part of this data quality review, are
presented in Table 7.

5.5.1 Holding times
All samples were extracted and analyzed within holding times applicable to semivolatile organics.

5.5.2 Reporting Limits
All data were reported with reporting limits of approximately 4 pg/kg.

5.5.3 Initial and Continuing Calibrations

The instrument used for tributyltin analyses of the samples was calibrated on June 22 and July 14,
2011. ARI criteria of less than 20 percent RSD for the initial calibration and less than 20 percent drift
for continuing calibration checks were satisfied for all analyses.

5.5.4 Blanks
No tributyltin was detected in the laboratory method blanks.

5.5.5 Accuracy and Precision

5.5.5.1 Laboratory Control Samples
LCS analyses were conducted with each analytical batch. All recoveries met laboratory requirements.

5.5.5.2 Surrogate Recoveries

ARI spiked all samples with two surrogates and applied historical control limits. Recoveries of one
surrogate from several samples, including samples GJ-15-2011, GJ-14-2011, GP-43-2011,
GP-42-2011, GJP-1-2011, GP-26-2011, and GJ-23-2011, were slightly below the laboratory control
limit of 28 percent recovery. Recoveries of both surrogates were below the limit for sample GJ-12-
2011. ARI diluted and reanalyzed the samples to minimize the effect of interferences, and surrogate
recoveries improved. ARI reported data with the RLs from the initial analyses. The reporting limit for
sample GJ-12-2011 may be slightly biased low and is qualified as estimated.

5.5.5.3 Matrix Spikes
Matrix spike analyses were conducted using samples GJP-1-2011, GP-28-2011, and GJ-7-2011. All
recoveries were greater than the laboratory’s historical control limit of 40 percent.

5.5.5.4 [nternal Standards

ARI reported that the internal standard areas were outside of control limits for samples GP-16-2011,
GP-30-2011, and GP-28-2011. The samples were diluted to minimize interferences and reanalyzed,
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and the internal standard areas for the reanalyses were acceptable. ARI reported results from the
dilutions. Reporting limits were adjusted accordingly, and no further qualifications were warranted.

5.5.5.5 Field Duplicates
Tributyltin was not detected in the field-duplicate samples.

5.6 METALS
Analytical results for metals, including qualifiers assigned as part of this data quality review, are
presented in Table 7.

5.6.1 Holding times
All analyses were completed within the method-specified holding time.

5.6.2 Reporting Limits

Reporting limits were generally consistent with project objectives. While adjustments for moisture
content raised reporting limits for some samples slightly above those presented in the Work Plan, all
data were reported with limits below applicable standards.

5.6.3 Initial and Continuing Calibrations
All calibrations met Work Plan requirements for accuracy and stability.

5.6.4 Blanks
No target analytes were detected in the laboratory method blanks or continuing calibration blanks
associated with these samples.

5.6.5 Accuracy and Precision

5.6.5.1 Laboratory Control Samples
Recoveries from the LCSs met Work Plan criteria.

5.6.5.2 Matrix Spikes

Matrix spike samples were prepared from samples GP-34-2011, GP-23-2011, and GJ-45-2011.
Antimony recoveries were consistent (21 to 28%) but below the Work Plan lower limit of 75 percent.
Since recoveries from the blank spikes were all near 100 percent, this indicates a matrix effect
specific to the site samples. Antimony was not detected with reporting limits more than an order of
magnitude below applicable standards. Data are considered usable with reporting limits qualified as
estimated (UJ).

Recoveries of all other metals were within Work Plan limits.
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5.6.5.3 Laboratory Duplicate Analyses
Laboratory duplicates were prepared from the same samples as used for matrix spike analyses. All
detected analytes present at 5 times the reporting limit or greater agreed within 20 percent RSD.

5.6.5.4 Field Duplicates
Field-duplicate samples GJP-20-2011 and DGJP-20-2011 demonstrated acceptable precision for
metals measurements. Results for detected metals are provided below:

GJP-20-2011 DGJP-20-2011

Metal (mg/kg) (mg/kg) RPD
Arsenic 10 10 0%
Chromium 24.6 26.4 9%
Cadmium 0.3 03U NA
Copper 14.4 155 11%
Lead 5 6 7%
Mercury 0.04 0.04 0%
Nickel 22 23 3%
Zinc 44 45 2%

Abbreviations

mg/kg: milligrams per kilogram

NA: Not applicable. No qualifications applied; results agree
within 5 times the RL.

u: Non-detected at laboratory reporting limit.

5.7 CONVENTIONAL ANALYSES

Sediment samples were analyzed for total solids, preserved total solids, total volatile solids, nitrogen
as ammonia, sulfide, and total organic carbon following standard methods. Results, including
gualifiers assigned as part of this data quality review, are presented in Table 8. Results for nitrogen as
ammonia and sulfides were reported on a wet weight basis for the sediments. Concentrations of pore
water may be calculated using the reported percent moisture data for the samples.

5.7.1 Holding times
All analyses were completed within the method-specified holding times.

5.7.2 Reporting Limits
All data were reported with the reporting limits consistent with the Work Plan objectives.

5.7.3 Blanks
No target analytes were detected in the laboratory method blanks or the trip blanks.
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5.7.4  Accuracy and Precision

5.7.4.1 Laboratory Control Samples/Standard Reference Materials
ARI analyzed LCSs for sulfide and total organic carbon and standard reference materials for nitrogen
as ammonia and total organic carbon. All recoveries were within Work Plan limits.

5.7.4.2 Matrix Spikes
Matrix spike analyses for ammonia, sulfide, and total organic carbon were conducted using samples
GJ-45-2011, GJ-23-2011, and GP-35-2011. All recoveries were within Work Plan limits.

5.7.4.3 Laboratory Duplicates

Samples GJ-45-2011, GJ-23-2011, and GP-35-2011 were prepared and analyzed as laboratory
duplicates for all conventional parameters. All results between the duplicates agreed within 10 percent
relative difference.

5.7.4.4 Field Duplicates
Results for field duplicates, as shown below, demonstrated acceptable precision for sediment
samples.

GJP-20-2011 DGP-20-2011 RPD
Total solids, % 63.9 62.7 2%
Preserved total solids, % 60 57 5%
Total volatile solids, % 3.1 3.19 3%
N-Ammonia, mg-N/kg 3.53 2.95 18%
Sulfide, mg/kg 85.5 65.2 27%
Total Organic Carbon, Plumb 1.14 1.32 15%

Abbreviations
mg-N/kg = milligrams of nitrogen per kilogram

5.8 GRAIN-SIZE DISTRIBUTION
ARI noted that organic matter was not removed prior to grain-size analysis, and reported values
should be interpreted as “apparent” grain-size distribution.

Samples GLP-38-2011, GJP-22-2011, and GP-33-2011 were analyzed in triplicate for grain-size
distribution. Precision of less than 5 percent RSD was achieved for all size fraction measurements.
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7.0 LIMITATIONS

This report was prepared exclusively for Pacific International Terminals, Inc., by AMEC. The quality of
information, conclusions, and estimates contained herein are consistent with the level of effort
involved in AMEC services and based on: (i) information available at the time of preparation, (ii) data
supplied by outside sources, and (iii) the assumptions, conditions, and qualifications set forth in this
report. This Data Validation/Review Report is intended to be used by Pacific International Terminals,
Inc., for the Gateway Pacific Terminal only, subject to the terms and conditions of its contract with
AMEC. Any other use of, or reliance on, this report by any third party is at that party’s sole risk.

AMEC

52



APPENDIX D

Complete Laboratory Analytical Results
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TABLE D-1

SEDIMENT CONVENTIONALS"?
Gateway Pacific Terminal
Whatcom County, Washington

Total Total
Total Volatile N- Organic Total
Station Solids Solids Ammonia Sulfide Carbon Fines®
ID (%) (%) (mg-N/kg) (mg/kg) (%) (%)
SQS NA NA NA NA NA NA
SL NA NA NA NA NA NA
GJP-1 77.5 1.09 3.38 181 0.338 5
GJP-4 78.7 1.38 2.08 1.26 U 0.419 7.4
GJP-5 72.3 2.01 1.69 6.24 1.25 24.2
GJP-6 73.6 1.88 2.04 8.4 0.686 19.8
GJ-7 78 1.2 6.23 13.2 0.803 8.1
GJ-8 73.8 1.92 6.79 13.3 0.684 17.5
GJ-9 79.1 0.88 3.16 4.47 0.479 4.1
GJP-10 77.8 1.14 4.28 27.9 0.706 10.6
GJP-11 71.7 2.08 3.91 37.4 1.24 22
GJ-12 63.2 3.28 2.53 50.5 1.15 35.2
GJ-14 53.8 4.68 3.09 149 1.07 65.3
GJ-15 57.2 3.91 2.79 274 1.35 60
GP-16 49.3 5.4 6.25 258 1.56 76.1
GJ-17 73.6 2.1 9.94 1.8 1.3 21.3
GJ-18 75.3 1.77 4.65 17.2 1.06 19.9
GJP-19 71.2 2.12 3.17 30 1.13 24.8
GJP-20 63.9 3.1 3.53 85.5 1.14 44.1
GJP-20D 62.7 3.19 2.95 65.2 1.32 45.3
GJP-21 65.4 2.96 1.72 112 1.19 41.6
GJP-22 54 4.83 2.78 271 0.864 71.1
GJ-23 49 5.04 3.78 307 1.23 71.5
GP-24 52.4 4.84 3.41 304 1.33 74.5
GJP-25 51 5.07 5.34 340 1.32 77.2
GJ-26 49.8 5.15 3.66 120 1.42 76.9
GP-27 50.6 4.97 3.05 134 1.19 74.6
GP-28 51.6 5.17 5.02 253 0.964 69.5
GP-29 50.7 5.2 4.65 152 1.05 72.2
GP-30 48.4 5.48 5.58 322 1.3 74.8
GP-31 52.1 4,98 5.15 282 0.896 70.9
GP-32 51.4 4.97 4.85 99.1 1.12 75.9
GP-33 51.5 4.88 6.62 150 0.936 75.5
GP-34 51.4 5.04 5.57 69 0.917 74.1
GJ-35 72.5 2.01 3.41 75.9 1.46 21.9
GJ-36 73.9 1.95 6.14 45.8 1.07 21.1
GJP-37 68.2 2.52 3.27 43.2 1.16 29.9
GJP-38 59.4 3.68 3.11 825 1.08 47.3
GP-39 52.1 4,93 4.62 196 1.21 75.5
GP-40 56.9 4.24 6.4 111 1.23 57.3
GP-41 51.8 4.8 3.42 288 1.07 73.9
AMEC
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TABLE D-1

SEDIMENT CONVENTIONALS"?
Gateway Pacific Terminal
Whatcom County, Washington

Total Total
Total Volatile N- Organic Total
Station Solids Solids Ammonia Sulfide Carbon Fines®
ID (%) (%) (mg-N/kg) (mg/kg) (%) (%)
SQS NA NA NA NA NA NA
SL NA NA NA NA NA NA
GP-42 51.1 4.81 3.2 266 1.31 71.2
GP-43 52.8 4.73 3.92 314 1.18 72
GJ-44 72.1 2.12 2.92 80.3 1.23 23.3
GJ-45 64.5 2.84 5.49 116 1.16 34.9
GP-46 57.5 4.19 3.77 82.8 1.28 54.9
GJ-47 64.9 3.16 3.41 26.5 1.24 36.3
Notes
1. Bold indicates value was detected above laboratory reporting limit.
2. EPA qualifier:
U = Analyte was not detected at or below the associated laboratory reporting limit.
3. Fraction of sediment particles with a diameter less than 63 um (clay and silt).
Abbreviations
EPA: U.S. Environmental Protection Agency
DMMP; Dredged Material Management Program
mg/kg: milligrams per kilogram
mg-N/kg: milligrams nitrogen per kilogram
NA: not available
SL: DMMP Screening Levels
SQsS: Washington Marine Sediment Quality Standard
pum: micrometers
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SEDIMENT METALS AND ORGANOMETALS?
Gateway Pacific Terminal

TABLE D-2

Whatcom County, Washington

Station Antimony  Arsenic  Cadmium Chromium Copper Lead Mercury Nickel Silver Zinc Tributyltin
ID (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (Lg/kg)
SQS NA 57 5.1 260 390 450 0.41 NA 6.1 410 NA
SL 150 57 5.1 260 390 450 0.41 140 6.1 410 73
GJP-1 6 UIM 6 U 02 U 15.1 6.9 2 U 0.02 U 13 04 U 23 33U
GJP-4 6 UIM 6 U 03 U 15.6 6.9 3 U 0.02 U 14 04 U 25 34 U
GJP-5 7UIM 7 03 U 18.6 9.7 4 0.03 18 04 U 33 3.7 U
GJP-6 6 UIM 7 03 U 18.8 9 3 0.02 U 16 04 U 32 36 U
GJ-7 6UIM 6 03 U 15.5 6.6 3 U 0.02 U 13 04 U 23 34 U
GJ-8 7UIM 8 03 U 17.2 9.2 3 0.02 U 15 04 U 30 35 U
GJ-9 6UIM 7 03 U 14.8 6.5 3 U 0.02 U 13 04 U 24 32 U
GJP-10 6 UIM 7 02 U 15.8 7.3 2 U 0.02 U 14 04 U 26 33U
GJP-11 7UIM 8 03 U 18.9 9.6 4 0.03 17 04 U 32 36 U
GJ-12 7UIM 9 0.3 24.6 15 5 0.04 24 04 U 44 3.8UJS
GJ-14 10UIM 10 04 U 34 20.2 7 0.05 32 0.6 U 60 38 U
GJ-15 9UIM 10 0.4 315 19 6 0.04 31 05 U 57 3.7 U
GP-16 10UIM 10 04 U 38 22.5 8 0.07 38 0.6 U 67 11 U
GJ-17 6 UIM 8 03 U 20.3 10 3 0.03 U 17 04 U 35 36 U
GJ-18 7UIM 8 03 U 18.6 9.7 3 0.03 U 17 04 U 32 36 U
GJP-19 7UIM 8 03 U 19.5 10.5 4 0.03 17 04 U 34 38 U
GJP-20 8UJM 10 0.3 24.6 14.4 5 0.04 22 05 U 44 3.7 U
GJP-20D 8UIM 10 03 U 26.4 15.5 6 0.04 23 05 U 45 38 U
GJP-21 8UJM 10 03 U 26.4 14.6 5 0.04 25 05 U 45 3.8 U
GJP-22 10UIM 10 04 U 33 19.9 7 0.05 33 0.6 U 62 3.7 U
GJ-23 10UIM 10 U 0.4 U 35 21.4 8 0.05 34 0.6 U 64 3.8 U
GP-24 9UIM 10 04 U 35.8 21.3 8 0.06 34 0.6 U 65 3.7 U
GJP-25 10UIM 10 04 U 38 22.7 8 0.06 35 0.6 U 67 11 U
GJ-26 10UIM 10 04 U 37 22.6 8 0.05 35 0.6 U 65 38 U
GP-27 10UIM 10 04 U 38 23.1 8 0.05 37 0.6 U 68 3.8 U
GP-28 10UIM 10 04 U 36 21.3 8 0.06 36 0.6 U 66 11 U
GP-29 10UIM 10 04 U 38 21.9 8 0.06 37 0.6 U 67 36 U
GP-30 10UIM 10 U 04 U 38 22.1 8 0.06 37 0.6 U 67 11 U
GP-31 9UIM 10 04 U 35.6 21.3 8 0.06 37 0.6 U 66 34 U
GP-32 10UIM 10 04 U 37 22.5 8 0.06 38 0.6 U 66 35 U
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TABLE D-2

SEDIMENT METALS AND ORGANOMETALS"?
Gateway Pacific Terminal
Whatcom County, Washington

Station Antimony  Arsenic  Cadmium Chromium Copper Lead Mercury Nickel Silver Zinc Tributyltin

ID (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (Lg/kg)
SQS NA 57 5.1 260 390 450 0.41 NA 6.1 410 NA
SL 150 57 5.1 260 390 450 0.41 140 6.1 410 73
GP-33 10U M 10 04 U 36 21.7 8 0.06 37 0.6 U 65 36 U
GP-34 10U M 10 0.4 U 37 221 8 0.06 38 0.6 U 66 36 U
GJ-35 7UIM 8 03 U 21 10.5 4 0.03 U 17 0.4 U 34 36 U
GJ-36 7UIM 7 03 U 18.8 10.1 4 0.03 17 0.4 U 32 35U
GJP-37 7UIM 9 0.3 U 214 12.3 4 0.03 19 04 U 36 34 U
GJP-38 8UIM 9 03 U 27.4 16.1 6 0.04 25 05 U 49 35U
GP-39 9UIM 12 04 U 35.6 22.5 8 0.06 33 0.6 U 64 36 U
GP-40 9UIM 11 0.4 U 32.2 18.9 6 0.05 29 05 U 59 34 U
GP-41 9UIM 11 0.4 U 33.8 21.7 7 0.05 33 0.6 U 63 3.7 U
GP-42 10U M 10 0.4 U 38 22 8 0.05 37 0.6 U 69 36 U
GP-43 10U M 10 0.4 U 37 21.6 8 0.05 36 0.6 U 64 36 U
GJ-44 7UIM 9 03 U 21 10.7 4 0.03 20 0.4 U 35 36 U
GJ-45 7UIM 10 03 U 22.7 13.5 5 0.03 20 0.4 U 40 35U
GP-46 9UIM 10 04 U 30.7 18.7 7 0.05 27 05 U 55 3.7 U
GJ-47 7UIM 9 0.3 U 23.8 14.6 6 0.04 21 0.4 U 43 3.6 U

Notes

1. Bold indicates value was detected above reporting level.
2. EPA qualifier:
M = Matrix spike recoveries are outside of control limits.
S = Surrogate recoveries below control limit.
U = Analyte was not detected at or below the associated reporting limit concentration.
UJ = The compound or analyte was analyzed for but not detected. The associated sample detection limit is an estimated value.

Abbreviations

DMMP: Dredged Material Management Program SL: DMMP Screening Level
mg/kg: milligrams per kilogram SQS: Washington Marine Sediment Quality Standard
NA: not available pa/kg: micrograms per kilogram
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TABLE D-3

SEDIMENT CHLORINATED PESTICIDES"??
Gateway Pacific Terminal
Whatcom County, Washington

trans- cis- oxy cis- trans- Total
Station Lindane Heptachlor Aldrin Dieldrin 4,4'-DDE 4,4'-DDD 4,4'-DDT Total DDT Chlordane Chlordane Chlordane Nonachlor Nonachlor Chlordane
ID (Hg’kg) (ng/kg) (Hg’kg) (ng/kg) (Hg’kg) (ng/kg) (Hg’kg) (ng/kg) (Hg’kg) (ng/kg) (Hg’kg) (ng/kg) (Hg’kg) (ng/kg)
SQS NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SL 10 1.5 9.5 1.9 9 16 12 6.9 NA NA NA NA NA 2.8
GJP-1 0.23 U 0.23 U 0.23 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.23 U 0.23 U 0.47 U 0.47 U 0.47 U 0.47 U
GJP-4 0.24 U 0.24 U 0.24 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.24 U 0.24 U 0.47 U 0.47 U 0.47 U 0.47 U
GJP-5 0.25 U 0.25 U 0.25 U 05 U 0.5 U 05 U 0.5 U 05 U 0.25 U 0.25 U 0.5 U 05 U 0.5 U 05 U
GJP-6 0.24 U 0.24 U 0.24 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 046 UY 0.24 U 0.48 U 0.48 U 0.48 U 0.48 U
GJ-7 0.24 U 0.24 U 0.24 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.49UY 0.24 U 0.47 U 0.47 U 0.47 U 049UY
GJ-8 0.24 U 0.24 U 0.24 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 047UY 0.24 U 0.48 U 0.48 U 0.48 U 0.48 U
GJ-9 0.23 U 0.23 U 0.23 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 024 UY 0.23 U 0.46 U 0.46 U 0.46 U 0.46 U
GJP-10 0.24 U 0.24 U 097UY 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.6UY 0.24 U 0.48 U 0.48 U 0.48 U 0.6UY
GJP-11 0.24 U 0.24 U 120UY 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.24 U 0.24 U 0.48 U 0.48 U 0.48 U 0.48 U
GJ-12 0.24 U 0.24 U 0.24 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.73UY 0.24 U 0.48 U 0.48 U 0.53 0.53
GJ-14 0.71UY 0.24 U 0.24 U 0.48 U 0.48 U 0.48 U 0.48 UJN 0.48 U 091UY 0.24 U 0.48 U 0.48 U 0.84 0.84
GJ-15 0.24 U 0.24 U 0.24 U 0.48 U 0.48 U 0.48 U 0.48 UJN 0.48 U 0.59UY 0.24 U 0.48 U 0.48 U 0.48 U 0.59UY
GP-16 1.2 U 12 U 1.2 U 1.2UJ 25 U 25 U 25U 25 U 12 U 1.2 U 25 U 25 U 25 U 25 U
GJ-17 0.44UY 0.24 U 0.24 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.66 UY 0.24 U 0.48 U 0.48 U 0.48 U 0.66 UY
GJ-18 0.24 U 0.24 U 43UY 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.76 UY 0.24 U 0.57UY 0.48 U 0.48 U 0.76 UY
GJP-19 0.24 U 0.24 U 0.24 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.62UY 0.24 U 0.48 U 0.48 U 0.48 U 0.62UY
GJP-20 0.24 U 0.24 U 0.24 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.8UY 0.24 U 0.48 U 0.48 U 0.56 0.56
GJP-20D 0.25 U 0.25 U 0.25 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.69UY 0.25 U 0.49 U 0.49 U 0.65 0.65
GJP-21 0.24 U 0.24 U 0.24 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 05UY 0.24 U 0.48 U 0.48 U 17UY 1L7UY
GJP-22 0.52UY 0.54 U 0.24 U 0.48 U 0.48 U 0.48 U 0.48 UJN 0.48 U 1.1UY 0.24 U 0.48 U 0.48 U 0.73 0.73
GJ-23 0.54UY 0.98UY 0.99 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.77UY 0.25 U 0.49 U 0.49 U 19UY 19UY
GP-24 0.73UY 1.4UY 0.24 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.24 U 0.24 U 1.4UY 0.48 U 1.4 1.4
GJP-25 0.66 UY 0.99UY 092UY 05 U 05 U 05 U 05 U 05 U 0.71UY 0.25 U 05 U 05 U 15JP 15JP
GJ-26 0.52UY 1.4UY 0.25 U 05 U 05 U 05 U 05 U 05 U 087UY 0.25 U 05 U 05 U 1.7JP 1.7JP
GP-27 0.71UY 16UY 11Uy 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.74UY 0.24 U 14UY 0.48 U 29UY 29UY
GP-28 1.2UJM 1.2UJM 1.2 U 1.2U0J 24 U 24 U 24UJM 24 U 1.2 U 1.2 U 24 U 24 U 24 U 24 U
GP-29 1.2 U 12 U 1.2 U 1.2UJ 24 U 24 U 24 U 24 U 1.2 U 1.2 U 24 U 24 U 24 U 24 U
GP-30 1.2 U 12 U 1.2 U 1.2UJ 24 U 24 U 24 U 24 U 16UY 1.2 U 24 U 24 U 24 U 24 U
GP-31 1.2 U 12 U 1.2 U 1.2UJ 24 U 24 U 24 U 24 U 1.2 U 1.2 U 24 U 24 U 24 U 24 U
GP-32 1.2 U 12 U 1.2 U 1.2UJ 24 U 24 U 24 U 24 U 1.2 U 1.2 U 24 U 24 U 24 U 24 U
GP-33 1.2 U 12 U 1.2 U 1.2UJ 24 U 24 U 24 U 24 U 1.2 U 1.2 U 24 U 24 U 24 U 24 U
GP-34 1.2 U 12 U 1.2 U 1.2UJ 24U 24 U 24 U 24U 1.2 U 1.2 U 24 U 24 U 24 U 24 U
GJ-35 0.64UY 0.24 U 0.843UY 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 14UY 0.24 U 0.48 U 0.94UY 25UY 25UY
GJ-36 0.24 U 0.24 U 360U Y 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 054UY 0.24 U 0.77UY 0.48 U 0.68 0.68
GJP-37 0.24 U 0.24 U 0.24 U 047 U 0.47 U 047 U 047 U 047 U 056 UY 0.24 U 047 U 047 U 047 U 0.56 UY
GJP-38 0.25 U 0.25 U 0.25 U 05 U 05 U 05 U 05 U 05 U 0.85UY 0.25 U 05 U 05 U 05 U 0.85UY
GP-39 0.25 U 0.25 U 0.25 U 049 U 0.49 U 049 U 0.49 U 049 U 1.4UY 0.25 U 0.49 U 049 U 0.49 U 1.4UY
GP-40 0.24 U 0.24 U 0.24 U 049 U 0.49 U 049 U 0.49 U 049 U 066 UY 0.24 U 0.49 U 049 U 0.49 U 0.66 UY
GP-41 0.63UY 1UY 0.25 U 0.49 U 0.49 U 0.49 U 0.49 UJN 0.49 U 091UY 0.25 U 0.49 U 0.49 U 0.49 U 0.91UY
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TABLE D-3

SEDIMENT CHLORINATED PESTICIDES"??
Gateway Pacific Terminal
Whatcom County, Washington

trans- cis- oxy cis- trans- Total
Station Lindane Heptachlor Aldrin Dieldrin 4,4'-DDE 4,4'-DDD 4,4'-DDT Total DDT Chlordane Chlordane Chlordane Nonachlor Nonachlor Chlordane
ID (Hg’kg) (ng/kg) (Hg’kg) (ng/kg) (Hg’kg) (ng/kg) (Hg’kg) (ng/kg) (Hg’kg) (ng/kg) (Hg’kg) (ng/kg) (Hg’kg) (ng/kg)
SQS NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SL 10 1.5 9.5 1.9 9 16 12 6.9 NA NA NA NA NA 2.8
GP-42 0.25 U 0.25 U 0.25 U 049 U 0.49 U 049 U 0.49 U 049 U 0.25 U 0.25 U 0.49 U 049 U 0.89JP 0.89JP
GP-43 0.78UY 12UY 1.3UY 049 U 0.49 U 049 U 0.49 U 049 U 095UY 0.24 U 0.49 U 049 U 1.9 1.9
GJ-44 0.24 U 0.24 U 0.24 U 047 U 0.47 U 047 U 0.47 U 047 U 0.24 U 0.24 U 047 U 047 U 047 U 047 U
GJ-45 0.24 U 0.24 U 0.24 U 049 U 0.49 U 049 U 0.49 U 049 U 1.2UY 0.24 U 0.49 U 049 U 0.49 U 1.2UY
GP-46 0.24 U 0.57UY 0.24 U 049 U 0.49 U 049 U 0.49 U 049 U 0.24 U 0.24 U 0.49 U 049 U 0.79 0.79
GJ-47 0.25 U 0.25 U 0.25 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.74UY 0.25 U 0.49 U 0.49 U 0.49 U 0.74UY
Notes
1. Bold indicates value was detected above reporting level.
2. Shaded cell indicates reporting limit exceeds the SQS or SL value.
3. EPA qualifiers:
P = Results from dual-column analyses (pesticides and Aroclors) differed significantly; reported value may be biased.
U = Analyte was not detected at or below the associated reporting limit concentration.
UJ = The compound or analyte was analyzed for but not detected. The associated sample reporting limit is an estimated value.
UY = Analyte was analyzed for but not detected at the associated sample reporting limit. Reporting limit is elevated due to interferences.
J = Result is approximate concentration.
N = DDT breakdown to DDE exceeded 15%.
M = Matrix spike recoveries are outside control limits.
Abbreviations
EPA: U.S. Environmental Protection Agency
DMMP: Dredged Material Management Program
NA: not available
SL: DMMP Screening Level
SQs: Washington Marine Sediment Quality Standard
Ha/kg: micrograms per kilogram
AMEC
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SEDIMENT SEMIVOLATILE ORGANIC COMPOUNDS 1?3

TABLE D-4

(DRY-WEIGHT CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

1,2- 1,3- 1,4- 1,2,4- Butyl Bis
Dichloro- Dichloro- Dichloro- Trichloro- Hexachloro- Dimethyl Diethyl Di-n-butyl  benzyl [2-ethylhexyl]
Station benzene benzene benzene benzene benzene phthalate phthalate phthalate phthalate phthalate
ID (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Mg/kg)  (Hg/kg)  (Hg/kg)  (Hg/kg) (Hg/kg)
SQS NA NA NA NA NA NA NA NA NA NA
SL 35 NA 110 31 22 71 200 1,400 63 1,300
GJP-1 46 U 4.6 U 46 U 4.6 U 46 U 46 U 46 U 18 U 46 U 23 U
GJP-4 47 U 4,7 U 47 U 4,7 U 47 U 4,7 U 47 U 19 U 47 U 36UB
GJP-5 47 U 4.7 U 47 U 4.7 U 47 U 4.7 U 47 U 19 U 47 U 23 U
GJP-6 46 U 46 U 46 U 46 U 46 U 4.6 U 46 U 18 U 46 U 23 U
GJ-7 47 U 4.7 U 47 U 4.7 U 47 U 4.7 U 47 U 19 U 47 U 24 U
GJ-8 46 U 4.6 U 46 U 4.6 U 46 U 46 U 46 U 19 U 46 U 23 U
GJ-9 45 U 45 U 45 U 45 U 45 U 45 U 45 U 18 U 45 U 22 U
GJP-10 47 U 4,7 U 47 U 4,7 U 47 U 4.7 U 47 U 19 U 47 U 23 U
GJP-11 48 U 48 U 48 U 48 U 48 U 4.8 U 48 U 4.8 U 48 U 24 U
GJ-12 47 U 4,7 U 47 U 4,7 U 47 U 47 U 47 U 19 U 47 U 23 U
GJ-14 49 U 49 U 49 U 49 U 49 U 49 U 49 U 20 U 49 U 24U B
GJ-15 45 U 45 U 45 U 45 U 45 U 45 U 45 U 18 U 45 U 23 U
GP-16 48 U 48 U 48 U 4.8 U 48 U 4.8 U 48 U 19 U 48 U 25 U
GJ-17 47 U 4,7 U 47 U 4,7 U 47 U 47 U 47 U 19 U 47 U 24 U
GJ-18 45 U 45 U 45 U 45 U 45 U 45 U 45 U 18 U 45 U 14 J
GJP-19 48 U 48 U 48 U 48 U 48 U 48 U 48 U 19 U 48 U 24 U
GJP-20 47 U 47 U 47 U 47 U 47 U 47 U 47 U 19 U 47 U 14 J
GJP-20D 5U 5 U 5U 5U 5U 5U 50 U 5 U 5U 25 U
GJP-21 47 U 47 U 47 U 47 U 47 U 4.7 U 47 U 19 U 47 U 24 U
GJP-22 47 U 47 U 47 U 4,7 U 47 U 4,7 U 47 U 19 U 47 U 24 U
GJ-23 49 U 49 U 49 U 49 U 49 U 49 U 49 U 20 U 49 U 26 UB
GP-24 47 U 47 U 47 U 47 U 47 U 4,7 U 47 U 19 U 47 U 31UB
GJP-25 48 U 4.8 U 48 U 4.8 U 48 U 4.8 U 46 U 19 U 48 U 23 U
GJ-26 5U 5U 5U 5U 5U 5U 50 U 20 U 5U 25UB
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TABLE D-4

SEDIMENT SEMIVOLATILE ORGANIC COMPOUNDS *??3
(DRY-WEIGHT CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

1,2- 1,3- 1,4- 1,2,4- Butyl Bis
Dichloro- Dichloro- Dichloro- Trichloro- Hexachloro- Dimethyl Diethyl Di-n-butyl benzyl [2-ethylhexyl]

Station benzene benzene benzene benzene benzene phthalate phthalate phthalate phthalate phthalate
ID (ng/kg) (Hg/kg) (ng/kg) (Hg/kg) (ng/kg) (Mo/kg)  (ug/kg)  (ug/kg)  (ug/kg) (Hg/kg)
SQS NA NA NA NA NA NA NA NA NA NA
SL 35 NA 110 31 22 71 200 1,400 63 1,300
GP-27 47 U 47 U 47 U 47 U 47 U 47 U 47 U 19 U 47 U 24 U
GP-28 49 U 49 U 49 U 49 U 49 U 49 U 49 U 20 U 49 U 25 U
GP-29 5 U 5U 5 U 5U 5 U 5U 50 U 20 U 5 U 25 U
GP-30 49 U 49 U 49 U 49 U 49 U 49 U 49 U 20 U 49 U 24 U
GP-31 49 U 49 U 49 U 49 U 49 U 49 U 49 U 20 U 49 U 24 U
GP-32 5U 5U 5U 5U 5U 5U 50 U 20 U 5U 25 U
GP-33 48 U 48 U 48 U 48 U 48 U 48 U 48 U 19 U 48 U 24 U
GP-34 5U 5U 5U 5U 5U 5U 50 U 20 U 5U 25 U
GJ-35 48 U 48 U 48 U 48 U 48 U 48 U 48 U 19 U 48 U 24 U
GJ-36 47 U 47 U 47 U 47 U 47 U 47 U 47 U 19 U 47 U 17 J
GJP-37 47 U 47 U 47 U 47 U 47 U 47 U 47 U 19 U 47 U 23 U
GJP-38 49 U 49 U 49 U 49 U 49 U 49 U 49 U 20 U 49 U 24 U
GP-39 47 U 47 U 47 U 47 U 47 U 47 U 47 U 19 U 47 U 24 U
GP-40 48 U 48 U 48 U 48 U 48 U 48 U 48 U 19 U 48 U 24 U
GP-41 46 U 46 U 46 U 46 U 46 U 46 U 46 U 18 U 46 U 26 UB
GP-42 47 U 47 U 47 U 47 U 47 U 47 U 47 U 19 U 47 U 24 U
GP-43 47 U 47 U 47 U 47 U 47 U 47 U 47 U 19 U 47 U 24 U
GJ-44 46 U 46 U 46 U 46 U 46 U 46 U 46 U 18 U 46 U 23 U
GJ-45 45 U 45 U 45 U 45 U 45 U 45 U 45 U 18 U 45 U 14 J
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TABLE D-4

SEDIMENT SEMIVOLATILE ORGANIC COMPOUNDS *??3
(DRY-WEIGHT CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

1,2- 1,3- 1,4- 1,2,4- Butyl Bis
Dichloro- Dichloro- Dichloro- Trichloro- Hexachloro- Dimethyl Diethyl Di-n-butyl benzyl [2-ethylhexyl]

Station benzene benzene benzene benzene benzene phthalate phthalate phthalate phthalate phthalate
ID (ng/kg) (Hg/kg) (ng/kg) (Hg/kg) (ng/kg) (Mo/kg)  (ug/kg)  (ug/kg)  (ug/kg) (Hg/kg)
SQS NA NA NA NA NA NA NA NA NA NA
SL 35 NA 110 31 22 71 200 1,400 63 1,300
GP-46 46 U 46 U 46 U 46 U 46 U 46 U 46 U 19 U 46 U 16 J
GJ-47 47 U 47 U 47 U 47 U 47 U 47 U 47 U 19 U 47 U 23 U
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TABLE D-4

SEDIMENT SEMIVOLATILE ORGANIC COMPOUNDS 1?3

(DRY-WEIGHT CONCENTRATIONS)
Gateway Pacific Terminal

Whatcom County, Washington

2,4-
Di-n-octyl Dibenzo- Hexachloro- N-nitrosodi- 2-Methyl- 4-Methyl- Dimethyl- Pentachloro- Benzyl Benzoic
Station phthalate furan butadiene phenylamine Phenol phenol phenol phenol phenol alcohol acid
ID (Hg/kg)  (ug/kg) (Hg/kg) (Hg/kg) (Hg/kg)  (ug/kg)  (ug/kg)  (ug/kg) (Hg/kg) (Hg/kg)  (ngr/kg)
SQS NA NA NA NA 420 63 670 29 360 57 650
SL 6,200 540 11 28 420 63 670 29 400 57 650
GJP-1 18 U 18 U 46 U 46 U 160 46 U 36 U 4.6 U 23 U 46 U 360 U
GJP-4 19 U 19 U 47 U 47 U 19 U 47 U 37 U 4,7 U 23 U 47 U 370 U
GJP-5 19 U 19 U 47 U 47 U 19 U 4.7 U 37 U 4.7 U 23 U 47 U 370 U
GJP-6 18 U 18 U 46 U 46 U 18 U 46 U 37 U 4.6 U 23 U 46 U 370 U
GJ-7 19 U 19 U 47 U 47 U 19 U 4.7 U 38 U 4.7 U 24 U 47 U 380 U
GJ-8 19 U 200 46 U 6.1UY 35 8.2 22 J 7.8 23 U 46 U 370 U
GJ-9 18 U 18 U 45 U 45 U 18 U 45 U 36 U 45 U 22 U 45 U 360 U
GJP-10 19 U 19 U 47 U 47 U 19 U 4,7 U 37 U 47 U 23 U 47 U 370 U
GJP-11 19 U 19 U 48 U 48 U 19 U 4.8 U 38 U 48 U 24 U 48 U 380 U
GJ-12 19 U 19 U 47 U 47 U 50UY 4,7 U 37 U 47 U 23 U 26 370 U
GJ-14 20 U 20 U 49 U 49 U 20 U 49 U 39 U 49 U 24 U 5.3 390 U
GJ-15 18 U 18 U 45 U 45 U 18 U 45 U 11 J 45 U 23 U 5.2 92 J
GP-16 19 U 19 U 48 U 48 U 15 J 48 U 38 U 4.8 U 24 U 5.6 380 U
GJ-17 19 U 44 47 U 47 U 11 J 47 U 38 U 47 U 24 U 47 U 380 U
GJ-18 18 U 18 U 45 U 45 U 18 U 45 U 36 U 45 U 23 U 45 U 360 U
GJP-19 19 U 19 U 48 U 48 U 19 U 4.8 U 38 U 4.8 U 24 U 48 U 380 U
GJP-20 19 U 19 U 47 U 47 U 19 U 47 U 38 U 4.7 U 24 U 47 U 380 U
GJP-20D 20 U 20 U 5U 5 U 20 U 5U 40 U 5U 25 U 5U 400 U
GJP-21 19 U 19 U 47 U 47 U 19 U 47 U 38 U 4.7 U 24 U 47 U 380 U
GJP-22 19 U 19 U 47 U 47 U 19 U 47 U 38 U 47 U 24 U 6.2 380 U
GJ-23 20 U 20 U 49 U 49 U 24UY 55UY 39 U 6.5 24 U 49 U 130 J
GP-24 19 U 19 U 47 U 47 U 31UY 6.3UY 22 J 6.2 24 U 12 190 J
GJP-25 19 U 19 U 48 U 48 U 25UY 54 U 14 J 6 24 U 9.8 140 J
GJ-26 20 U 20 U 5U 5U 33UY 58UY 14 J 6.4 25 U 12 170 J

AMEC
4 of 6



TABLE D-4

SEDIMENT SEMIVOLATILE ORGANIC COMPOUNDS *??3
(DRY-WEIGHT CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

2,4-

Di-n-octyl Dibenzo- Hexachloro- N-nitrosodi- 2-Methyl- 4-Methyl- Dimethyl- Pentachloro- Benzyl Benzoic

Station phthalate furan butadiene phenylamine Phenol phenol phenol phenol phenol alcohol acid
ID (Hg/kg)  (ug/kg) (Hg/kg) (Hg/kg) (Hg/kg)  (ug/kg)  (ug/kg)  (ug/kg) (Hg/kg) (Hg/kg)  (ngr/kg)
SQS NA NA NA NA 420 63 670 29 360 57 650
SL 6,200 540 11 28 420 63 670 29 400 57 650
GP-27 19 U 19 U 47 U 47 U 25UY 5UY 38 U 5.8 24 U 9.8 110 J
GP-28 20 U 20 U 49 U 49 U 32 49 U 18 J 49 U 24 U 12 100 J
GP-29 20 U 20 U 5U 5U 25 5U 40 U 5U 25 U 14 400 U
GP-30 20 U 20 U 49 U 49 U 24 49 U 14 J 49 U 24 U 8.7 390 U
GP-31 20 U 20 U 49 U 49 U 26 49 U 39 U 49 U 24 U 11 390 U
GP-32 20 U 20 U 5U 5U 17 J 5 U 40 U 5 U 25 U 7.9 400 U
GP-33 19 U 19 U 48 U 48 U 16 J 48 U 39 U 48 U 24 U 13 390 U
GP-34 20 U 20 U 5U 5U 16 J 5 U 40 U 5 U 25 U 9.8 400 U
GJ-35 19 U 15 J 48 U 48 U 19 U 4.8 U 38 U 4.8 U 24 U 48 U 380 U
GJ-36 19 U 19 U 47 U 47 U 9.3 J 4,7 U 37 U 47 U 23 U 47 U 370 U
GJP-37 19 U 19 U 47 U 47 U 19 U 47 U 37 U 4.7 U 23 U 47 U 370 U
GJP-38 20 U 20 U 49 U 49 U 20 U 49 U 39 U 49 U 24 U 49 U 390 U
GP-39 19 U 19 U 47 U 47 U 24 47 U 38 U 47 U 24 U 47 U 380 U
GP-40 19 U 19 U 48 U 48 U 19 48 U 38 U 48 U 24 U 48 U 100 J
GP-41 18 U 18 U 46 U 46 U 23UY 5UY 15 J 5.4 23 U 11 130 J
GP-42 19 U 19 U 47 U 47 U 24UY 4,7 U 15 J 4.7 24 U 11 110 J
GP-43 19 U 19 U 47 U 47 U 20UY 4.7 U 38 U 4.7 U 24 U 10 380 U
GJ-44 18 U 18 U 46 U 46 U 11 J 4.6 U 37 U 46 U 23 U 46 U 370 U
GJ-45 18 U 18 U 45 U 45 U 18 U 45 U 36 U 45 U 23 U 45 U 360 U
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TABLE D-4

SEDIMENT SEMIVOLATILE ORGANIC COMPOUNDS *??3
(DRY-WEIGHT CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

2,4-
Di-n-octyl Dibenzo- Hexachloro- N-nitrosodi- 2-Methyl- 4-Methyl- Dimethyl- Pentachloro- Benzyl Benzoic
Station  phthalate  furan butadiene phenylamine Phenol phenol phenol phenol phenol alcohol acid
ID (ug’kg)  (Hg/kg) (ug’kg) (ug’kg) (ug’kg)  (ug/kg)  (ug/kg)  (ug/kg) (ug’kg) (ug’kg)  (ug’kg)
SQS NA NA NA NA 420 63 670 29 360 57 650
SL 6,200 540 11 28 420 63 670 29 400 57 650
GP-46 19 U 19 U 46 U 46 U 113 46 U 37 U 46 U 23 U 46 U 370 U
GJ-47 19 U 19 U 47 U 47 U 19 U 47 U 37 U 47 U 23 U 47 U 370 U
Notes
1. Bold indicates value was detected above reporting level.
2. Shaded cell indicates reporting limit exceeds the SQS or SL value.
3. EPA qualifiers:
UB = The analyte was detected in a blank; the concentration reported in the sample is likely attributable to background contamination
and has been qualified to be nondetected.
J = The analyte was positively identified and the associated numerical value is the approximate concentration of the analyte
in the sample either because the concentration was below the reporting limit or because of minor deviations from
certain quality-control criteria.
U = Analyte was not detected at or below the associated reporting limit concentration.
UY = Analyte was analyzed for but not detected at the associated sample reporting limit. Reporting limit is elevated due to interferences.
Abbreviations
DMMP: Dredged Material Management Program
mg/kg OC: milligrams per kilogram organic carbon
NA: not available
RRF: relative response factor
RSD: relative standard deviation
SL: DMMP Screening Level (ug/kg dry weight)
SQsS: Washington Marine Sediment Quality Standard (ug/kg dry weight)
SVOCs: semivolatile organic compounds
pa/kg: micrograms per kilogram AMEC
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TABLE D-5

SEDIMENT SEMIVOLATILE ORGANIC COMPOUNDS *23#
(CARBON-NORMALIZED CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

1,2-Dichloro-  1,3-Dichloro-  1,4-Dichloro- 1,2,4-Trichloro- Hexachloro- Dimethyl Diethyl
Station benzene benzene benzene benzene benzene phthalate phthalate
ID (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC)
SQS 2.3 NA 3.1 0.81 0.38 53 61

GJP-1 1.36 U 1.36 U 1.36 U 136 U 136 U 136U 13.61U
GJP-4 112U 112U 112U 112U 112U 112U 11.22U
GJP-5 0.38U 0.38U 0.38U 0.38U 0.38U 0.38U 3.76 U
GJP-6 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 6.71U
GJ-7 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 5.85U
GJ-8 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 6.73U
GJ-9 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94U 9.39U
GJP-10 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 6.66 U
GJP-11 0.39U 0.39U 0.39U 0.39U 0.39U 0.39U 3.87U
GJ-12 0.41U 0.41U 041U 041U 0.41U 041U 4.09U
GJ-14 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 458 U
GJ-15 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 3.33U
GP-16 0.31U 0.31U 0.31U 0.31U 0.31U 0.31U 3.08U
GJ-17 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 3.62U
GJ-18 0.42U 0.42U 0.42U 0.42U 0.42 U 0.42U 425U
GJP-19 0.42U 0.42U 0.42U 0.42U 0.42 U 0.42U 425U
GJP-20 0.41U 0.41U 0.41U 0.41U 0.41U 0.41U 412U
GJP-20D 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38U 3.79U
GJP-21 0.39U 0.39U 0.39U 0.39U 0.39U 0.39U 3.95U
GJP-22 0.54 U 0.54 U 0.54 U 0.54 U 0.54 U 0.54 U 5.44 U
GJ-23 0.40U 0.40U 0.40U 0.40U 0.40U 0.40U 3.98U
GP-24 0.35U 0.35U 0.35U 0.35U 0.35U 0.35U 3.53U
GJP-25 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 3.48U
GJ-26 0.35U 0.35U 0.35U 0.35U 0.35U 0.35U 352U
GP-27 0.39U 0.39U 0.39U 0.39U 0.39U 0.39U 3.95U
GP-28 0.51U 0.51U 0.51U 0.51U 0.51U 0.51U 5.08 U
GP-29 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 4.76 U
GP-30 0.38U 0.38U 0.38U 0.38U 0.38U 0.38U 3.77U
GP-31 0.55U 0.55U 0.55U 0.55U 0.55U 0.55U 547U
GP-32 0.45U 0.45U 0.45U 0.45U 0.45U 0.45U 4.46 U
GP-33 0.51U 0.51U 0.51U 0.51U 0.51U 0.51U 5.13U
GP-34 0.55U 0.55U 0.55U 0.55U 0.55U 0.55U 5.45U
GJ-35 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 3.29U
GJ-36 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 4.39 U
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SEDIMENT SEMIVOLATILE ORGANIC COMPOUNDS 1234

TABLE D-5

(CARBON-NORMALIZED CONCENTRATIONS)

Gateway Pacific Terminal
Whatcom County, Washington

1,2-Dichloro-  1,3-Dichloro-  1,4-Dichloro- 1,2,4-Trichloro- Hexachloro- Dimethyl Diethyl
Station benzene benzene benzene benzene benzene phthalate phthalate
ID (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC)
SQS 2.3 NA 3.1 0.81 0.38 53 61
GJP-37 0.41U 0.41U 0.41U 0.41U 0.41U 0.41U 4.05U
GJP-38 0.45U 0.45U 0.45U 0.45U 0.45U 0.45U 4.54 U
GP-39 0.39U 0.39U 0.39U 0.39U 0.39U 0.39U 3.88U
GP-40 0.39U 0.39U 0.39U 0.39U 0.39U 0.39U 3.90U
GP-41 0.43U 0.43U 0.43U 0.43U 0.43U 0.43U 430U
GP-42 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 3.50U
GP-43 0.40U 0.40U 0.40U 0.40U 0.40U 0.40U 3.98U
GJ-44 0.37U 0.37U 0.37U 0.37U 0.37U 0.37U 3.74 U
GJ-45 0.39U 0.39U 0.39U 0.39U 0.39U 0.39U 3.88U
GP-46 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 3.50U
GJ-47 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 3.79U
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TABLE D-5

SEDIMENT SEMIVOLATILE ORGANIC COMPOUNDS *23#
(CARBON-NORMALIZED CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

Bis[2-
Di-n-butyl Butyl benzyl ethylhexyl] Di-n-octyl Hexachloro- N-nitroso-
Station phthalate phthalate phthalate phthalate Dibenzofuran butadiene diphenylamine
ID (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC)
SQS 220 4.9 47 58 15 3.9 11
GJP-1 533U 1.36 U 6.80 U 5.33U 5.33U 136 U 136U
GJP-4 453U 112U 8.59UB 453U 453U 112U 112U
GJP-5 152U 0.38U 1.84U 152U 152U 0.38U 0.38U
GJP-6 262U 0.67 U 3.35U 262U 262U 0.67 U 0.67 U
GJ-7 237U 0.59 U 299U 237U 237U 0.59U 0.59U
GJ-8 2.78U 0.67 U 3.36 U 2.78 U 29.2 0.67 U 0.89UY
GJ-9 3.76 U 0.94 U 459U 3.76 U 3.76 U 0.94U 0.94U
GJP-10 269U 0.67 U 3.26 U 269U 269U 0.67 U 0.67 U
GJP-11 0.39U 0.39U 1.94U 153U 153U 0.39U 0.39U
GJ-12 165U 0.41U 2.00U 165U 165U 0.41U 0.41U
GJ-14 1.87U 0.46 U 224UB 187U 187U 0.46 U 0.46 U
GJ-15 1.33U 0.33U 1.70U 133U 1.33U 0.33U 0.33U
GP-16 122U 0.31U 1.60U 122U 122U 0.31U 0.31U
GJ-17 1.46 U 0.36 U 1.85U 146U 34 0.36 U 0.36 U
GJ-18 1.70U 0.42U 1.32J 1.70U 1.70U 0.42U 0.42U
GJP-19 1.68U 0.42U 212U 1.68U 1.68U 0.42U 0.42U
GJP-20 167U 0.41U 1.23J 167U 167U 0.41U 0.41U
GJP-20D 0.38 U 0.38 U 1.89U 152U 152U 0.38U 0.38U
GJP-21 1.60U 0.39U 2.02U 1.60U 1.60U 0.39U 0.39U
GJP-22 220U 0.54 U 2.78 U 220U 220U 0.54 U 0.54 U
GJ-23 163U 0.40U 211UB 163U 163U 0.40U 0.40U
GP-24 143U 0.35U 2.33UB 143U 143U 0.35U 0.35U
GJP-25 144U 0.36 U 1.74U 1.44U 144U 0.36 U 0.36 U
GJ-26 141U 0.35U 1.76 UB 141U 141U 0.35U 0.35U
GP-27 1.60U 0.39U 2.02U 1.60U 160U 0.39U 0.39U
GP-28 207U 0.51U 259U 207U 207U 0.51U 0.51U
GP-29 190U 0.48 U 238U 190U 190U 0.48 U 0.48 U
GP-30 154U 0.38U 1.85U 154U 154U 0.38U 0.38U
GP-31 223U 0.55U 268U 223U 223U 0.55U 0.55U
GP-32 1.79U 0.45U 223U 1.79U 179U 0.45U 0.45U
GP-33 2.03U 0.51U 256 U 2.03U 2.03U 0.51U 0.51U
GP-34 218U 0.55U 273U 218U 218U 0.55U 0.55U
GJ-35 1.30U 0.33U 1.64U 1.30U 1.03J 0.33U 0.33U
GJ-36 1.78 U 0.44 U 1.59J 1.78 U 1.78 U 0.44 U 0.44 U
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TABLE D-5

SEDIMENT SEMIVOLATILE ORGANIC COMPOUNDS *23#
(CARBON-NORMALIZED CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

Bis[2-
Di-n-butyl Butyl benzyl ethylhexyl] Di-n-octyl Hexachloro- N-nitroso-
Station phthalate phthalate phthalate phthalate Dibenzofuran butadiene diphenylamine
ID (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC)
SQS 220 4.9 47 58 15 3.9 11
GJP-37 1.64U 0.41U 1.98U 1.64U 164U 0.41U 0.41U
GJP-38 1.85U 0.45U 222U 1.85U 185U 0.45U 0.45U
GP-39 157U 0.39U 1.98U 157U 157U 0.39U 0.39U
GP-40 154U 0.39U 195U 154U 154U 0.39U 0.39U
GP-41 1.68U 0.43U 243UB 168U 168U 0.43U 0.43U
GP-42 145U 0.36 U 1.83U 145U 145U 0.36 U 0.36 U
GP-43 161U 0.40U 2.03U 161U 161U 0.40U 0.40U
GJ-44 1.46 U 0.37U 1.87U 146U 146U 0.37U 0.37U
GJ-45 155U 0.39U 1.210 155U 155U 0.39U 0.39U
GP-46 1.48 U 0.36 U 1.25J 1.48U 1.48 U 0.36 U 0.36 U
GJ-47 153U 0.38 U 1.85U 153U 153U 0.38 U 0.38 U

Notes

1. Bold indicates value was detected above reporting level.

2. Shaded cell indicates reporting limit exceeds the applicable SQS criterion.

3. Shaded cell indicates detected concentration exceeds the applicable SQS criterion.
4. EPA qualifiers:

UB = The analyte was detected in a blank; the level in the sample is likely attributable to background

contamination and has been qualified to be nondetected.

J = The analyte was positively identified and the associated numerical value is the approximate concentration of
the analyte in the sample either because the concentration was below the reporting limit or because of
minor deviations from certain quality-control criteria.

U = Analyte was not detected at or below the associated reporting limit concentration.

UY = Analyte was analyzed for but not detected at the associated sample reporting limit. Reporting limit is

elevated due to interferences.

Abbreviations

mg/kg OC: milligrams per kilogram organic carbon

NA: not available

SQsS: Washington Marine Sediment Quality Standard (ug/kg dry weight)
SVOCs: semivolatile organic compounds
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TABLE D-6

SEDIMENT POLYCYCLIC AROMATIC HYDROCARBONS 23
(DRY-WEIGHT CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

2-Methyl-
Station Total LPAH Naphthalene Acenaphthylene Acenaphthene Fluorene Phenanthrene Anthracene naphthalene
ID (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
SL 5,200 2,100 560 500 540 1,500 960 670
GJP-1 18 U 18 U 18 U 18 U 18 U 18 U 18 U 18 U
GJP-4 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U
GJP-5 24 19 U 19 U 19 U 19 U 24 19 U 11 J
GJP-6 16 J 18 U 18 U 18 U 18 U 16 J 18 U 18 U
GJ-7 12 J 19 U 19 U 19 U 19 U 12 J 19 U 19 U
GJ-8 7,630 210 610 130 580 5,200 900 67
GJ-9 18 U 18 U 18 U 18 U 18 U 18 U 18 U 18 U
GJP-10 30 19 U 19 U 19 U 19 U 30 19 U 19 U
GJP-11 20 19 U 19 U 19 U 19 U 20 19 U 19 U
GJ-12 53 12 J 19 U 19 U 19 U 41 19 U 20
GJ-14 112 18 J 20 U 20 U 12 J 70 12 J 28
GJ-15 114 18 18 U 18 U 12 J 70 14 J 29
GP-16 61 15 J 19 U 19 U 19 U 46 19 U 22
GJ-17 1,505 25 120 20 170 990 180 11 J
GJ-18 13 J 18 U 18 U 18 U 18 U 13 J 18 U 18 U
GJP-19 13 J 19 U 19 U 19 U 19 U 13 J 19 U 19 U
GJP-20 27 19 U 19 U 19 U 19 U 27 19 U 13 J
GJP-20D 35 20 U 20 U 20 U 20 U 35 20 U 14 J
GJP-21 31 19 U 19 U 19 U 19 U 31 19 U 15 J
GJP-22 83 19 19 U 19 U 19 U 64 19 U 32
GJ-23 124 22 20 U 20 U 13 J 78 11 J 36
GP-24 115 25 19 U 19 U 13 J 80 10 J 41
GJP-25 97 20 19 U 19 U 12 J 65 19 U 37
GJ-26 147 25 20 U 20 U 15 J 95 12 J 43
GP-27 115 21 19 U 19 U 14 J 70 10 J 36
GP-28 84 18 J 20 U 20 U 12 J 54 20 U 29
GP-29 69 18 J 20 U 20 U 20 U 51 20 U 29
GP-30 49 13 J 20 U 20 U 20 U 36 20 U 20
GP-31 64 15 J 20 U 20 U 20 U 49 20 U 25
GP-32 53 14 J 20 U 20 U 20 U 39 20 U 22
GP-33 54 16 J 19 U 19 U 19 U 38 19 U 29
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SEDIMENT POLYCYCLIC AROMATIC HYDROCARBONS 23
(DRY-WEIGHT CONCENTRATIONS)

TABLE D-6

Gateway Pacific Terminal
Whatcom County, Washington

2-Methyl-
Station Total LPAH Naphthalene Acenaphthylene Acenaphthene Fluorene Phenanthrene Anthracene naphthalene
ID (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
SL 5,200 2,100 560 500 540 1,500 960 670
GP-34 39 11 J 20 U 20 U 20 U 28 20 U 20
GJ-35 583 13 J 31 23 42 390 84 10 J
GJ-36 20 19 U 19 U 19 U 19 U 20 19 U 19 U
GJP-37 19 19 U 19 U 19 U 19 U 19 19 U 9.3 J
GJP-38 27 20 U 20 U 20 U 20 U 27 20 U 15 J
GP-39 125 14 J 19 U 19 U 11 J 80 20 19
GP-40 43 12 J 19 U 19 U 19 U 31 19 U 19
GP-41 111 19 18 U 18 U 12 J 71 9.2 J 34
GP-42 112 21 19 U 19 U 15 J 76 19 U 36
GP-43 111 22 19 U 19 U 14 ) 65 10 J 37
GJ-44 122 18 U 11 J 18 U 14 J 85 12 J 9.2 J
GJ-45 23 18 U 18 U 18 U 18 U 23 18 U 13 J
GP-46 108 13 J 19 U 19 U 11 J 74 10 J 20
GJ-47 40 11 J 19 U 19 U 19 U 29 19 U 19
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TABLE D-6

SEDIMENT POLYCYCLIC AROMATIC HYDROCARBONS 23
(DRY-WEIGHT CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

Indeno- Dibenzo- Benzo-
Benz[a]- Benzo- Benzo- [1,2,3-c,d]- [a,h]- [g.h,i]-
Station Total HPAH Fluoranthene Pyrene anthracene Chrysene fluoranthenes [a]pyrene  pyrene anthracene perylene
ID (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
SL 12,000 1,700 2,600 1,300 1,400 3,200 1,600 600 230 670
GJP-1 113 18 U 18 U 18 U 18 U 11 J 18 U 18 U 46 U 18 U
GJP-4 9.4 J 19 U 19 U 19 U 19 U 9.4 J 19 U 19 U 4.7 U 19 U
GJP-5 173 36 37 13 J 20 31 17 J 9.3 J 47 U 10 J
GJP-6 59 15 J 14 J 18 U 13 J 17 J 18 U 18 U 46 U 18 U
GJ-7 50 16 J 15 J 19 U 19 U 19 19 U 19 U 47 U 19 U
GJ-8 21,740 5,400 4,900 1,600 1,700 3,100 1,800 1,500 340 1,400
GJ-9 11 18 U 11 J 18 U 18 U 18 U 18 U 18 U 45 U 18 U
GJP-10 135 30 31 12 J 15 J 25 12 J 19 U 4.7 U 10 J
GJP-11 49 17 J 16 J 19 U 19 U 16 J 19 U 19 U 48 U 19 U
GJ-12 222 46 44 20 32 43 22 19 U 47 U 15 J
GJ-14 436 77 93 30 47 88 38 25 8 30
GJ-15 415 76 66 32 58 88 33 24 8 30
GP-16 256 50 48 23 30 56 29 15 J 5 19 U
GJ-17 2,674 670 650 220 230 360 240 130 34 140
GJ-18 44 14 J 16 J 18 U 18 U 14 J 18 U 18 U 45 U 18 U
GJP-19 19 19 U 19 U 19 U 19 U 19 19 U 19 U 48 U 19 U
GJP-20 94 23 21 19 U 17 J 23 19 U 19 U 47 U 9.5 1J
GJP-20D 205 36 34 17 J 24 43 19 J 14 J 5U 18 J
GJP-21 116 30 24 10 J 16 J 25 11 J 19 U 47 U 19 U
GJP-22 273 53 49 22 33 55 23 14 J 5 19
GJ-23 359 69 65 26 52 69 29 21 47 U 28
GP-24 369 70 68 26 44 80 33 20 6 22
GJP-25 273 55 56 20 34 54 22 12 J 5 15 J
GJ-26 444 87 86 36 53 90 40 23 7 29
GP-27 283 53 46 22 36 60 21 17 J 5 23
GP-28 269 50 43 20 30 51 24 20 6 25
GP-29 287 54 47 22 34 60 29 16 J 5 20
GP-30 145 34 28 14 J 20 33 16 J 20 U 49 U 20 U
GP-31 246 48 54 23 34 43 20 11 J 49 U 13 J
GP-32 198 38 35 16 J 25 41 20 10 J 5U 13 J
GP-33 123 32 25 11 J 16 J 27 12 J 19 U 48 U 19 U
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TABLE D-6

SEDIMENT POLYCYCLIC AROMATIC HYDROCARBONS 23
(DRY-WEIGHT CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

Indeno- Dibenzo- Benzo-
Benz[a]- Benzo- Benzo- [1,2,3-c,d]- [a,h]- [g.h,i]-
Station Total HPAH Fluoranthene Pyrene anthracene Chrysene fluoranthenes [a]pyrene  pyrene anthracene perylene
ID (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
SL 12,000 1,700 2,600 1,300 1,400 3,200 1,600 600 230 670
GP-34 147 30 26 13 J 17 J 32 17 J 20 U 5U 12 J
GJ-35 2,340 550 560 150 190 340 220 130 30 170
GJ-36 307 34 39 26 33 62 41 28 6 38
GJP-37 63 13 J 12 J 19 U 19 U 28 10 J 19 U 47 U 19 U
GJP-38 74 22 19 J 20 U 12 J 21 20 U 20 U 49 U 20 U
GP-39 329 70 64 27 34 58 27 19 6 24
GP-40 127 27 27 10 J 16 J 26 11 J 19 U 48 U 10 J
GP-41 302 54 57 28 36 64 25 15 J 5 18
GP-42 352 74 71 28 40 65 30 17 J 5 22
GP-43 302 54 45 25 45 66 24 15 J 5 23
GJ-44 283 66 66 21 26 42 26 17 J 46 U 19
GJ-45 73 157 14 J 18 U 14 J 20 18 U 18 U 45 U 10 J
GP-46 300 62 61 22 31 48 26 19 5 26
GJ-47 65 19 17 J 19 U 10 J 19 19 U 19 U 4.7 U 19 U
Notes
1. Bold indicates value was detected above reporting level.
2. Shaded cell indicates detected concentration exceeds SQS or SL value.
3. EPA qualifiers:
J = The analyte was positively identified and the associated numerical value is the approximate concentration of the analyte
in the sample either because the concentration was below the reporting limit or because of minor deviations from
certain quality-control criteria.
U = Analyte was not detected at or below the reporting limit concentration.
Abbreviations
EPA: U.S. Environmental Protection Agency PAHs:
DMMP: Dredged Material Management Program SL: polycyclic aromatic hydrocarbons
HPAH: high-molecular-weight polycyclic aromatic hydrocarbon ua/kg: DMMP Screening Level (ug/kg dry weight)
LPAH: low-molecular-weight polycyclic aromatic hydrocarbon micrograms per kilogram
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TABLE D-7

SEDIMENT POLYCYCLIC AROMATIC HYDROCARBONS *#?
(CARBON-NORMALIZED CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

Acenaph- Acenaph- Phenan- 2-Methyl-
Station Total LPAH Naphthalene thylene thene Fluorene threne Anthracene naphthalene  Total HPAH
ID (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC)

SQS 370 99 66 16 23 100 220 38 960
GJP-1 53 U 5.3 U 5.3 U 53 U 5.3 U 53 U 53 U 53 U 3.3J
GJP-4 45 U 45 U 45 U 45 U 45 U 45 U 45 U 45 U 22 ]
GJP-5 1.9 15 U 15 U 15U 15 U 1.9 15 U 09 J 13.9
GJP-6 23] 2.6 U 2.6 U 26 U 2.6 U 237 2.6 U 2.6 U 8.6
GJ-7 157 2.4 U 2.4 U 24 U 2.4 U 1517 2.4 U 2.4 U 6.2
GJ-8 1,116 31 89 19 85 760 132 10 3,178
GJ-9 3.8U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 2.3
GJP-10 4.3 2.7 U 2.7 U 27 U 2.7 U 4.3 2.7 U 2.7 U 19.1
GJP-11 1.6 15 U 15 U 15U 15 U 1.6 15 U 15 U 4.0
GJ-12 4.6 1.0J 1.7 U 1.7 U 1.7 U 3.6 1.7 U 1.7 19.3
GJ-14 10.5 1.7 J 19 U 19 U 117 6.5 117 2.6 40.8
GJ-15 8.4 1.3 13 U 13 U 09 J 5.2 1.0J 2.2 30.8
GP-16 3.9 1.0 J 12 U 12 U 12 U 3.0 12 U 1.4 16.4
GJ-17 115.8 1.9 9.2 15 13.1 76.2 13.9 09 J 205.7
GJ-18 127 1.7 U 1.7 U 1.7 U 1.7 U 12 1.7 U 1.7 U 4.2
GJP-19 127 1.7 U 1.7 U 1.7 U 1.7 U 127 1.7 U 1.7 U 1.7
GJP-20 2.4 1.7 U 1.7 U 1.7 U 1.7 U 2.4 1.7 U 117 8.2
GJP-20D 2.7 15 U 15 U 15 U 15 U 2.7 15 U 117 15.5
GJP-21 2.6 16 U 16 U 16 U 16 U 2.6 16 U 1.3 9.8
GJP-22 9.6 2.2 22 U 22 U 22 U 7.4 22 U 3.7 31.6
GJ-23 10.1 1.8 16 U 16 U 117 6.3 0.9 J 2.9 29.2
GP-24 8.7 1.9 14 U 14 U 1.0J 6.0 0.8 J 3.1 27.7
GJP-25 7.4 15 14 U 14 U 09 J 4.9 14 U 2.8 20.7
GJ-26 10.4 1.8 14 U 14 U 117 6.7 09 J 3.0 31.3
GP-27 9.7 1.8 16 U 16 U 127 5.9 0.8 J 3.0 23.8
GP-28 8.7 197 21 U 21 U 127 5.6 20 U 3.0 27.9
GP-29 6.6 1.7 J 19 U 19 U 19 U 4.9 19 U 2.8 27.4
GP-30 3.8 1.0J 15 U 15 U 15 U 2.8 15 U 15 11.2
GP-31 7.1 1.7 J 22 U 22 U 22 U 5.5 22 U 2.8 27.5
GP-32 4.7 1.3 1.8 U 18 U 1.8 U 3.5 1.8 U 2.0 17.7
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TABLE D-7

SEDIMENT POLYCYCLIC AROMATIC HYDROCARBONS *#?
(CARBON-NORMALIZED CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

Acenaph- Acenaph- Phenan- 2-Methyl-

Station Total LPAH Naphthalene thylene thene Fluorene threne Anthracene naphthalene  Total HPAH

ID (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC)
SQS 370 99 66 16 23 100 220 38 960
GP-33 5.8 1.7 J 20 U 20 U 20 U 4.1 20 U 3.1 13.1
GP-34 4.3 1.2 J 22 U 22 U 22 U 3.1 22 U 2.2 16.0
GJ-35 39.9 09 J 2.1 1.6 2.9 26.7 5.8 0.7 J 160.3
GJ-36 1.9 1.8 U 1.8 U 1.8 U 1.8 U 1.9 1.8 U 1.8 U 28.7
GJP-37 1.6 1.6 U 1.6 U 1.6 U 1.6 U 1.6 1.6 U 0.8 J 5.4
GJP-38 2.5 19 U 19 U 1.8 U 19 U 2.5 19 U 1.4 J 6.9
GP-39 10.3 1.2 J 1.6 U 1.6 U 09 J 6.6 1.7 1.6 27.2
GP-40 3.5 1.0 J 15 U 15 U 15 U 2.5 15 U 1.5 10.3
GP-41 10.4 1.8 1.7 U 1.7 U 1.1 6.6 09 J 3.2 28.2
GP-42 8.6 1.6 15 U 15 U 1.2 J 5.8 15 U 2.8 26.9
GP-43 9.4 1.9 1.6 U 1.6 U 1.2 J 5.5 0.6 J 3.1 25.6
GJ-44 9.9 15 U 09 J 15 U 1.1 6.9 1.0 J 0.8 J 23.0
GJ-45 2.0 1.6 U 1.6 U 1.6 U 1.6 U 2.0 1.6 U 1.1 6.3
GP-46 8.4 1.0 J 15 U 15 U 09 J 5.8 0.8 J 1.6 23.4
GJ-47 3.2 09 J 15 U 15 U 15 U 2.3 15 U 1.5 5.2
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TABLE D-7

SEDIMENT POLYCYCLIC AROMATIC HYDROCARBONS *#?
(CARBON-NORMALIZED CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

Indeno- Dibenzo- Benzo-
Fluoran- Benz[a]- Benzo- Benzo[a]- [1,2,3-c,d] [a,h] [g,h,i]
Station thene Pyrene anthracene Chrysene fluoranthenes pyrene pyrene anthracene perylene
ID (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC)
SQS 160 1,000 110 110 230 99 34 12 31
GJP-1 53 U 53 U 53 U 53 U 3.3J 53 U 53 U 14 U 53 U
GJP-4 45 U 45 U 45 U 45 U 22 ] 45 U 45 U 11 U 45 U
GJP-5 2.9 3.0 1.0 J 1.6 2.5 147 0.7 J 0.4 U 0.8 J
GJP-6 22 20 J 26 U 197 257 2.6 U 26 U 0.7 U 26 U
GJ-7 20 J 19 J 24 U 2.4 U 2.4 2.4 U 24 U 0.6 U 24 U
GJ-8 789 716 234 249 453 263 219 50 205
GJ-9 3.8 U 23 J 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 09 U 3.8 U
GJP-10 4.3 4.4 1.7 3 213 3.5 1.7 J 27 U 0.7 U 147
GJP-11 14 1.3 15U 15 U 1.3 15 U 15U 0.4 U 15U
GJ-12 4.0 3.8 1.7 2.8 3.7 1.9 1.7 U 0.4 U 1317
GJ-14 7.2 8.7 2.8 4.4 8.2 3.6 2.3 0.8 2.8
GJ-15 5.6 4.9 2.4 4.3 6.5 2.4 1.8 0.6 2.2
GP-16 3.2 3.1 15 1.9 3.6 1.9 1.0 J 0.3 12 U
GJ-17 51.5 50.0 16.9 17.7 27.7 18.5 10.0 2.6 10.8
GJ-18 1317 157 1.7 U 1.7 U 1.3 1.7 U 1.7 U 0.4 U 1.7 U
GJP-19 1.7 U 1.7 U 1.7 U 1.7 U 1.7 1.7 U 1.7 U 0.4 U 1.7 U
GJP-20 2.0 1.8 1.7 U 157 2.0 1.7 U 1.7 U 0.4 U 0.8 J
GJP-20D 2.7 2.6 1317 1.8 3.3 147 117 0.4 U 147
GJP-21 25 2.0 0.8 J 13 2.1 09 J 16 U 0.4 U 16 U
GJP-22 6.1 5.7 2.6 3.8 6.4 2.7 16 J 0.6 2.2
GJ-23 5.6 5.3 2.1 4.2 5.6 2.4 1.7 0.4 U 2.3
GP-24 5.3 5.1 2.0 3.3 6.0 25 15 0.5 1.7
GJP-25 4.2 4.2 15 2.6 4.1 1.7 0.9 J 0.4 117
GJ-26 6.1 6.1 2.5 3.7 6.3 2.8 1.6 0.5 2.0
GP-27 4.5 3.9 1.9 3.0 5.0 1.8 147 0.4 1.9
GP-28 5.2 4.5 2.1 3.1 5.3 25 2.1 0.6 2.6
GP-29 5.1 4.5 2.1 3.2 5.7 2.8 1517 0.5 1.9
GP-30 2.6 2.2 117 15 25 127 15U 0.4 U 15U
GP-31 5.4 6.0 2.6 3.8 4.8 2.2 12 0.6 U 1517
GP-32 3.4 3.1 147 2.2 3.7 1.8 0.9 J 0.5 U 1.2 ]
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TABLE D-7

SEDIMENT POLYCYCLIC AROMATIC HYDROCARBONS *#?
(CARBON-NORMALIZED CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

Indeno- Dibenzo- Benzo-
Fluoran- Benz[a]- Benzo- Benzo[a]- [1,2,3-c,d] [a,h] [g,h,i]
Station thene Pyrene anthracene Chrysene fluoranthenes pyrene pyrene anthracene perylene
ID (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC) (mg/kg OC)
SQS 160 1,000 110 110 230 99 34 12 31

GP-33 3.4 2.7 127 1.7 J 2.9 137 20 U 05 U 20 U
GP-34 3.3 2.8 14 19 J 3.5 19 J 22 U 0.6 U 1317
GJ-35 37.7 38.4 10.3 13.0 23.3 15.1 8.9 2.1 11.6
GJ-36 3.2 3.6 2.4 3.1 5.8 3.8 2.6 0.6 3.6
GJP-37 117 1.0J 16 U 16 U 2.4 09 J 16 U 0.4 U 16 U
GJP-38 2.0 1.8 J 19 U 117 1.9 19 U 19 U 05 U 19 U
GP-39 5.8 5.3 2.2 2.8 4.8 2.2 1.6 0.5 2.0
GP-40 2.2 2.2 0.8 J 1.3 2.1 09 J 15U 0.4 U 0.8 J
GP-41 5.1 5.3 2.6 3.4 6.0 2.3 147 0.5 1.7
GP-42 5.7 5.4 2.1 3.1 5.0 2.3 1317 0.4 1.7
GP-43 4.6 3.8 2.1 3.8 5.6 2.0 1317 0.4 2.0
GJ-44 5.4 5.4 1.7 2.1 3.4 2.1 14 0.4 U 15
GJ-45 1317 127 16 U 127 1.7 16 U 16 U 0.4 U 09 J
GP-46 4.8 4.8 1.7 2.4 3.8 2.0 15 0.4 2.0
GJ-47 1.5 14 ] 15 U 0.8 J 1.5 15 U 15 U 0.4 U 15 U

Notes

1. Bold indicates value was detected above reporting level.

2. Shaded cell indicates detected concentration exceeds SQS or SL value.
3. EPA qualifiers:

J = The analyte was positively identified and the associated numerical value is the approximate concentration of the analyte
in the sample either because the concentration was below the reporting limit or because of minor deviations from
certain quality-control criteria.

U = Analyte was not detected at or below the associated reporting limit concentration.

Abbreviations

EPA: U.S. Environmental Protection Agency SQs: Washington Marine Sediment Quality
HPAH: high-molecular-weight polycyclic aromatic hydrocarbon Standard (ug/kg dry weight)

LPAH: low-molecular-weight polycyclic aromatic hydrocarbon mg/kg OC:  milligrams per kilogram of organic carbon
PAHs: polycyclic aromatic hydrocarbons

AMEC
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TABLE D-8

SEDIMENT POLYCHLORINATED BIPHENYLS"?
Gateway Pacific Terminal
Whatcom County, Washington

Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Total Total

Station 1016 1242 1248 1254 1260 1221 1232 PCBs PCBs
ID (Hg/kg) (ng/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (g/kg)  (mg/kg OC)
SQS NA NA NA NA NA NA NA NA 12
SL NA NA NA NA NA NA NA 130 NA
GJP-1 3.8 U 38 U 5.90 3.8 U 3.8 U 3.8 U 3.8 U 5.90 1.75
GJP-4 3.8 U 38 U 3.8 U 38 U 3.8 U 38 U 3.8 U 3.8 U 0.91 U
GJP-5 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 0.32 U
GJP-6 3.8 U 38 U 3.8 U 38 U 3.8 U 38 U 38 U 3.8 U 0.55 U
GJ-7 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 38 U 3.8 U 0.47 U
GJ-8 3.7 U 3.7 U 3.7 U 3.7 U 3.7 U 3.7 U 3.7 U 3.7 U 0.54 U
GJ-9 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 38 U 3.8 U 0.79 U
GJP-10 3.8 U 38 U 3.8 U 38 U 3.8 U 38 U 3.8 U 38 U 0.54 U
GJP-11 3.8 U 38 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 0.31 U
GJ-12 39 U 39 U 39 U 39 U 39 U 39 U 58UY 58UY 05UY
GJ-14 39 U 7.6 39 U 39 U 39 U 39 U 39 U 7.6 0.71
GJ-15 39 U 5 39 U 39 U 39 U 39 U 39 U 5.0 0.37
GP-16 39 U 8.4 39 U 39 U 39 U 39 U 39 U 8.4 0.54
GJ-17 3.8 U 38 U 3.8 U 38 U 3.8 U 38 U 3.8 U 3.8 U 0.29 U
GJ-18 39 U 39 U 39 U 39 U 39 U 39 U 39 U 39 U 0.37 U
GJP-19 3.8 U 38 U 3.8 U 38 U 3.8 U 3.8 U 3.8 U 38 U 0.34 U
GJP-20 39 U 39UJF 39 U 39 U 39 U 39 U 5UY 5UY 0.44UY
GJP-20D 39 U 8.8JF 39 U 39 U 39 U 39 U 39 U 8.8 0.67
GJP-21 39 U 3.9 39 U 39 U 39 U 39 U 39 U 3.9 0.33
GJP-22 3.8U 38U 3.8U 38U 3.8U 38U 15U Y 15U Y 1.74U Y
GJ-23 39 U 4.8 39 U 39 U 39 U 39 U 39 U 4.8 0.39
GP-24 38 U 38 U 38 U 38 U 38 U 38 U 7.7UY 770UY 058UY
GJP-25 4 U 4 U 4 U 4 U 4 U 4 U s8uY s8UY 0.61UY
GJ-26 4 U 4.8 4 U 4 U 4 U 4 U 4 U 4.8 0.34
GP-27 3.8 U 6 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 6 0.50
GP-28 3.8 U 5.7 3.8 U 38 U 3.8 U 38 U 3.8 U 5.7 0.59
GP-29 39 U 6.4 39 U 39 U 39 U 39 U 39 U 6.4 0.61
GP-30 3.8 U 6.2 3.8 U 38 U 3.8 U 38 U 3.8 U 6.2 0.48
GP-31 3.8 U 6.3JP 3.8 U 3.8 U 3.8 U 3.8 U 38 U 6.3JP 0.7JP
GP-32 39 U 8.8 39 U 39 U 39 U 39 U 39 U 8.8 0.79
GP-33 3.8 U 5.3 3.8 U 3.8 U 3.8 U 3.8 U 38 U 5.3 0.57
GP-34 39 U 5.6 39 U 39 U 39 U 39 U 39 U 5.6 0.61
GJ-35 39 U 39 U 39 U 39 U 39 U 39 U 39 U 39 U 0.27 U
GJ-36 3.8 U 38 U 3.8 U 38 U 3.8 U 38 U 38 U 3.8 U 0.36 U
GJP-37 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 38 U 3.8 U 0.33 U
GJP-38 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 0.37 U
GP-39 4 U 4.5 4 U 4 U 4 U 4 U 4 U 4.5 0.37
AMEC
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TABLE D-8

SEDIMENT POLYCHLORINATED BIPHENYLS"?
Gateway Pacific Terminal
Whatcom County, Washington

Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Total Total

Station 1016 1242 1248 1254 1260 1221 1232 PCBs PCBs
ID (Hg/kg) (ng/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (g/kg)  (mg/kg OC)
SQS NA NA NA NA NA NA NA NA 12
SL NA NA NA NA NA NA NA 130 NA
GP-40 38 U 3.8 U 3.8 U 38 U 3.8 U 38 U 59UY 59UY 0.48UY
GP-41 39 U 39 U 39 U 39 U 39 U 39 U 59UY 59UY 055UY
GP-42 39 U 39 U 39 U 39 U 39 U 39 U 7.8UY 7.8UY 06UY
GP-43 39 U 39 U 24 39 U 39 U 39 U 39 U 24 2.03
GJ-44 3.7 U 3.7 U 3.7 U 3.7 U 3.7 U 3.7 U 3.7 U 3.7 U 0.3 U
GJ-45 3.8 U 38 U 3.8 U 38 U 3.8 U 38 U 3.8 U 38 U 0.33 U
GP-46 39 U 4.5 39 U 39 U 39 U 39 U 39 U 4.5 0.35
GJ-47 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 0.32 U
Notes

1. Bold indicates value was detected above reporting level.
2. EPA Data qualifiers:

P = Results from dual-column analyses differed significantly; reported value may be biased.
U = Analyte was not detected at or below the associated reporting limit concentration.
J = The analyte was positively identified and the associated numerical value is the approximate concentration of the

analyte in the sample either because the concentration was below the reporting limit or because of minor

deviations from certain quality-control criteria.

UJ = Analyte was analyzed for but not detected. The associated sample reporting limit is an estimated value.
UY = Analyte was not detected. Reporting limit is elevated due to interferences.
F = Variability in results for field duplicates.

Abbreviations

EPA:
DMMP:
mg/kg OC:
NA:

U.S. Environmental Protection Agency
Dredged Material Management Program
milligrams per kilogram organic carbon
not available

PCBs:

SQs:
Ha/kg:

polychlorinated biphenyls

DMMP Screening Level
Washington Marine Sediment Quality Standard

micrograms per kilogram
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TABLE D-9

SEDIMENT VOLATILE ORGANIC COMPOUNDS?

(DRY-WEIGHT CONCENTRATIONS)
Gateway Pacific Terminal
Whatcom County, Washington

Station Trichloroethene  Tetrachloroethene Ethylbenzene Total Xylenes
ID (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
SQS NA NA NA NA
SL 160 57 10 40
GJP-1 09 U 09 U 09 U 1.8 U
GJP-4 09 U 09 U 09 U 1.8 U
GJP-5 1U 1U 1U 2 U
GJP-6 1U 1U 1U 2 U
GJ-7 o9 U 09 U 09 U 1.8 U
GJ-8 1U 1U 1U 2 U
GJ-9 09 U 09 U 09 U 1.8 U
GJP-10 09 U 09 U 09 U 1.8 U
GJP-11 1U 1U 1U 2 U
GJ-12 1.2 U 1.2 U 1.2 U 24 U
GJ-14 1.3 U 1.3 U 1.3 U 26 U
GJ-15 1.3 U 1.3 U 1.3 U 25 U
GP-16 15 U 15 U 15 U 29 U
GJ-17 1U 1U 1U 2 U
GJ-18 09 U 09 U 09 U 19 U
GJP-19 1.1 U 1.1 U 1.1 U 22 U
GJP-20 1.1 U 1.1 U 1.1 U 23 U
GJP-20D 1.2 U 1.2 U 1.2 U 24 U
GJP-21 1.2 U 1.2 U 1.2 U 24 U
GJP-22 15 U 15 U 15 U 3 U
GJ-23 15 U 15 U 15 U 3 U
GP-24 15 U 15 U 15 U 3 U
GJP-25 15 U 15 U 15 U 29 U
GJ-26 15 U 15 U 15 U 3 U
GP-27 15 U 15 U 15 U 3 U
GP-28 14 U 14 U 14 U 27 U
GP-29 14 U 1.4 U 14 U 29 U
GP-30 15 U 15 U 15 U 3 U
GP-31 14 U 14 U 1.4 U 28 U
GP-32 15 U 15 U 15 U 29 U
GP-33 15 U 15 U 15 U 29 U
GP-34 14 U 14 U 14 U 28 U
GJ-35 1U 1U 1U 2 U
GJ-36 1U 1U 1U 21 U
GJP-37 1.1 U 1.1 U 1.1 U 22 U
GJP-38 1.2 U 1.2 U 1.2 U 24 U
GP-39 14 U 1.4 U 14 U 29 U
GP-40 14 U 14 U 14 U 27 U
GP-41 15 U 15 U 15 U 29 U
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TABLE D-9

SEDIMENT VOLATILE ORGANIC COMPOUNDS?
(DRY-WEIGHT CONCENTRATIONS)

Gateway Pacific Terminal
Whatcom County, Washington

Station Trichloroethene  Tetrachloroethene  Ethylbenzene Total Xylenes

ID (ug’kg) (ug’kg) (ug’kg) (ug’kg)
SQS NA NA NA NA
SL 160 57 10 40
GP-42 14 U 1.4 U 14 U 28 U
GP-43 14 U 14 U 14 U 29 U
GJ-44 1U 1U 1U 2 U
GJ-45 11U 1.1 U 11U 22 U
GP-46 13 U 1.3 U 13 U 26 U
GJ-47 11 U 1.1 U 11 U 22 U

Notes

1. EPA Data qualifier:
U = Analyte was not detected at or below the associated reporting limit
concentration shown.

Abbreviations

EPA:
DMMP:
NA:

SL:
SQS:
Ha/kg:

U.S. Environmental Protection Agency
Dredged Material Management Program

not available

DMMP Screening Level

Washington Marine Sediment Quality Standard
micrograms per kilogram
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Biological Testing Results

1.0 INTRODUCTION

NewFields conducted biological toxicity testing with sediment samples collected by AMEC.
Sediments were evaluated for biological effects following guidance provided by the Washington
State Department of Ecology (WDOE) Sediment Management Standards (SMS) under the
Washington Administrative Code (WAC) 173-204-315. This report presents the results of the
toxicity testing portion sediment investigation.

2.0 METHODS

This section summarizes the test methods followed for this biological characterization. Test
methods followed guidance provided by the Puget Sound Estuary Program (PSEP 1995), the
WDOE Sampling and Analysis Plan Appendix (SAPA; Ecology 2008), and the various updates
presented during the Annual Sediment Management Review meetings (SMARM). Sediment
toxicity was evaluated using three standard PSEP bioassays; the 10-day amphipod test, the 20-
day juvenile polychaete survival and growth test, and the 48 to 96-hour benthic larval test.

2.1 SAMPLE AND ANIMAL RECEIPT

Forty-five test sediments were collected July 2 - 6, 2011 and were received at NewFields on
July 3, 5, and 7, 2011; one sample was identified for testing, GJ-8-2011. Reference sediment
from Carr Inlet (CI-01) was collected by NewFields personnel on July 27, 2011, and was
received on the same day. Sediment samples were stored in a walk-in cold room at 4 + 2°C in
the dark. The test sediment was not sieved prior to testing. All tests were conducted within the
eight week holding time.

Amphipods (Eohaustorius estuarius) were supplied by Northwestern Aquatic Sciences in
Newport, Oregon. Animals were held in native sediment at 15°C prior to test initiation. Juvenile
polychaete worms (Neanthes arenaceodentata) were obtained from Aquatic Toxicology Support
in Bremerton, Washington. Juvenile polychaetes were held in seawater at 20°C (Neanthes were
cultured in water-only and were not held in sediment prior to testing). Mytilus galloprovincialis
(mussel) broodstock were provided by Taylor Shellfish in Shelton, Washington. Broodstock
were held in unfiltered seawater at 16°C prior to spawning.

Native E. estuarius sediment from Yaquina Bay, Oregon was provided by Northwestern Aquatic
Sciences for use as control sediment treatments for the amphipod and juvenile polychaete tests.

2.2 SAMPLE GRAIN SIZE AND REFERENCE COMPARISON

Sediment grain size is one of the characteristics used in selecting the appropriate reference
sediment(s) to compare the chemical and biological responses of project sediments to. The
percent fines value is defined as the amount of sediment that passes through a 62.5-uym sieve,
expressed as a percentage of the total sample analyzed. This is also the sum of the silt and clay
fraction of sediment. Conventional grain-size analyses were performed on the project
sediments by Analytical Resources, Inc. The percent-fines determination of the project
sediments are summarized in Table 1.

Table 1. Sample and Reference Grain Size Comparison.

Treatment Percent Fines® Treatment Compared To:
CI-01 (Reference) 6.0
GJ-8-2011 17.5 CI-01 (Reference)

" Percent fines provided by Analytical Resources Inc.

NEWFIELDS 10F 15



Privileged and Confidential
Attorney-Client Work Product

Biological Testing Results

2.3 10-DAY AMPHIPOD BIOASSAY

The 10-day acute toxicity test with E. estuarius was initiated on August 5, 2011. To prepare the
test exposures, approximately 175 mL of sediment was placed in clean, acid and solvent-rinsed
1-L glass jars, which were then filled with 775 mL of 0.45-um filtered seawater at 30 ppt. Seven
replicate chambers were prepared for the test treatment, the reference sediment, and the native
control sediment. The control and reference sediments were tested with the test treatments.
Five replicates were used to evaluate sediment toxicity while the remaining two replicates were
designated as sacrificial surrogate chambers. One surrogate chamber was sacrificed at test
initiation to measure porewater and overlying ammonia and sulfides. The remaining surrogate
chamber was used for measuring daily water quality throughout the test, as well as porewater
and overlying ammonia and sulfides at test termination. Total ammonia as nitrogen was
monitored using an Orion meter fitted with an ammonia ion-specific probe. Total sulfides as S
were monitored using a HACH DR-2800 Spectrophotometer.

Test chambers were placed in randomly assigned positions in a 15°C water bath and allowed to
equilibrate overnight.  Trickle-flow aeration was provided to prevent dissolved oxygen
concentrations from dropping below acceptable levels.

Immediately prior to test initiation, water quality parameters were measured in the surrogate
chamber for each treatment. Dissolved oxygen (DO), temperature, pH, and salinity were then
monitored in the surrogate chambers daily until test termination. Target test parameters were:

Dissolved Oxygen:  25.0 mg/L

pH: 7.8 £ 0.5 units
Temperature: 15+ 1°C
Salinity: 28 £ 2%0

The tests were initiated by randomly allocating 20 E. estuarius into each test chamber, ensuring
that each of the amphipods successfully buried into the sediment. Amphipods that did not bury
within approximately one hour were replaced with healthy amphipods. The 10-day amphipod
bioassay was conducted as a static test with no feeding during the exposure period. At test
termination, sediment from each test chamber was sieved through a 0.5-mm screen and all
recovered amphipods transferred into a Petri dish. The number of surviving and dead
amphipods was then determined under a dissecting microscope.

A 4-day water only reference-toxicant test with ammonium chloride was conducted concurrently
with the sediment test to determine if animals utilized in this test were healthy and of similar
sensitivity to prior tests.

2.4  20-DAY JUVENILE POLYCHAETE BIOASSAY

The 20-day chronic toxicity test with N. arenaceodentata was initiated on August 9, 2011. Test
exposures were prepared with approximately 175 mL of sediment placed in clean, acid and
solvent-rinsed 1-L glass jars, which were then filled with 775 mL of 0.45-um filtered seawater at
28 ppt. Seven replicate chambers were prepared for the test treatment, the reference sediment,
and control sediment. Five replicates were used to evaluate sediment toxicity while the
remaining two replicates were designated as sacrificial surrogate chambers. One surrogate
chamber was sacrificed at test initiation to measure overlying and interstitial ammonia and
sulfides. The remaining surrogate chamber was used for measuring daily water quality
throughout the test, as well as overlying and interstitial ammonia and sulfides at test termination.
Total ammonia as nitrogen was monitored using an Orion meter fitted with an ammonia ion-
specific probe. Total sulfides as S* were monitored using a HACH DR-2800
Spectrophotometer.
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Test chambers were placed in randomly assigned positions in a water bath at 20°C and allowed
to equilibrate overnight. Trickle-flow aeration was provided to prevent dissolved oxygen concen-
trations from dropping below acceptable levels.

Immediately prior to test initiation, water quality parameters were measured. Dissolved oxygen,
temperature, pH, and salinity were then monitored in the surrogates daily until test termination.
Target test parameters were:

Dissolved Oxygen: =6.0 mg/L

pH: 8.0 £ 0.5 units
Temperature: 20+ 1°C
Salinity: 28 £ 2%o

The juvenile polychaete test was initiated by randomly allocating five N. arenaceodentata into
each test chamber, and observing whether each of the worms successfully buried into the
sediment. Worms that did not bury within approximately one hour were replaced with healthy
worms. The 20-day test was conducted as a static-renewal test, with exchanges of 300 mL of
water occurring every third day. N. arenaceodentata were fed every other day with 40 mg of
TetraMarin® (approximately 8 mg dry weight per worm). At test termination, sediment from each
test chamber was sieved through a 0.5-mm screen and all recovered worms transferred into a
Petri dish. The number of surviving and dead worms was determined. All surviving worms were
then transferred to pre-weighed, aluminum foil weigh-boats, and then dried in a drying oven at
60°C for approximately 24 hours. Each weigh-boat was removed, cooled in a dessicator, and
then weighed on a microbalance to 0.01 mg. Each of the weigh boats was then heated to 550°C
for 2 hours in order to determine the ashed weight. Ash-free dry weights (AFDW) were
calculated to correct for the influence of sediment grain size differences between treatments.
The ashed boats were weighed to 0.01 mg and the ashed weight was subtracted from the dry
weight to calculate the AFDW. Both dry weight and AFDW were used to determine individual
worm weight and growth rates.

A 4-day water only reference-toxicant test with ammonium chloride was conducted concurrently
with the sediment test to determine if animals utilized in this test were healthy and of similar
sensitivity to prior tests.

2.5 LARVAL DEVELOPMENTAL BIOASSAY

Test sediment was evaluated using the larval benthic toxicity test with the mussel Mytilus
galloprovincialis. The mussel larval test was initiated on August 8, 2011. The control and
reference sediment were tested with the test treatment. To prepare the test exposures, 18 g
(1 g) of test sediment was placed in clean, acid and solvent-rinsed 1-L glass jars, which were
then filled to 900 mL with 0.45-um filtered seawater. Six replicate chambers were prepared for
the test treatment and reference sediment. The six sea water control chambers contained
filtered seawater without sediment. Five of the replicates were used to evaluate the test; the
sixth replicate was used as a water quality surrogate. Each chamber was shaken for 10
seconds and then placed in predetermined randomly-assigned positions in a water bath at
16°C.

To collect gametes for each test, mussels were placed in clean seawater and acclimated at
16°C for approximately 20 minutes. The water bath temperature was then increased over a
period of 15 minutes to 20°C. Mussels were held at 20°C and monitored for spawning
individuals. Spawning females and males were removed from the water bath and placed in
individual containers with seawater. These individuals were allowed to spawn until sufficient
gametes were available to initiate the test. After the spawning period, eggs were transferred to
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fresh seawater and filtered through a 0.5 mm Nitex® mesh screen to remove large debris, feces,
and excess gonadal matter. A composite was made of the sperm and diluted with fresh
seawater. The fertilization process was initiated by adding sperm to the isolated egg containers.
Egg-sperm solutions were periodically homogenized with a perforated plunger during the
fertilization process and sub-samples observed under the microscope for egg and sperm
viability. Approximately one to one and a half hours after fertilization, embryo solutions were
checked for fertilization rate. Only those embryo stocks with >90% fertilization were used to
initiate the tests. Embryo solutions were rinsed free of excess sperm and then combined to
create one embryo stock solution. Density of the embryo stock solution was determined by
counting the number of embryos in a subsample of homogenized stock solution. This was used
to determine the volume of embryo stock solution to deliver approximately 27,000 embryos to
each test chamber.

The test was initiated four hours after sediments were shaken and within two hours of egg
fertilization. To initiate the test, an aliquot of the embryo stock solution was placed into each
test chamber using a volumetric pipettor, targeting stocking density of 20-40 embryos/mL.
Embryos were held in suspension during initiation using a perforated plunger. The actual
stocking density was 32.8 embryos/mL.

Dissolved oxygen, temperature, pH, and salinity were monitored in water quality surrogates to
prevent loss or transfer of larvae by adhesion to water-quality probes. Ammonia and sulfides in
the overlying water were measured on Day 0 and Day 2. Total ammonia as nitrogen was
monitored using an Orion meter fitted with an ammonia ion-specific probe. Total sulfides as S*
were monitored using a HACH DR-2800 Spectrophotometer. Target test parameters were as
follows:

Dissolved Oxygen:  =5.0mg/L

pH: 7.8 £ 0.5 units
Temperature: 16 +£1°C
Salinity: 28 £ 1%o

The development test was conducted as a static test without aeration. The test was terminated
approximately 50 hours after initiation, when 90% of the control larvae had achieved the
prodissoconch | stage. At termination, the overlying seawater was decanted into a clean 1-L jar
and mixed with a perforated plunger. From this container, a 10 mL subsample was transferred
to a scintillation vial and preserved in 5% buffered formalin. Larvae were subsequently stained
with a dilute solution of Rose Bengal in 70% alcohol to help visualization of larvae. The number
of normal and abnormal larvae was enumerated on an inverted microscope. Normal larvae
included all D-shaped prodissoconch | stage larvae. Abnormal larvae included abnormally
shaped prodissoconch | larvae and all early stage larvae.

In order to evaluate the potential effects of developing larvae becoming buried or entrained in
fine sediment or flocculent material, an additional larval endpoint was evaluated. Following
termination for the standard PSEP test, the sediment in the test chamber was resuspended by
pouring the decanted water back from that replicate back into the test chamber, mixing the
sediment and water briefly with a perforated plunger, and allowing settlement overnight. Water
quality was measured (Day 4) and a second subsample was collected following the standard
PSEP procedure (decanting the overlying seawater into a clean 1-L jar, mixing with a perforated
plunger, and collecting a 10-mL subsample). The resuspension test was terminated
approximately 70 hours after initiation. The numbers of normal and abnormal larvae were
enumerated using an inverted microscope. Normal larvae included all D-shaped prodissoconch
| stage larvae. Abnormal larvae included abnormally shaped prodissoconch | larvae and all
early stage larvae.
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A 4-day water only reference-toxicant test with ammonium chloride was conducted concurrently
with the sediment test to determine if animals utilized in this test were healthy and of similar
sensitivity to prior tests.

2.6 DATA ANALYSIS AND QA/QC

All water quality and endpoint data were entered into Excel spreadsheets. Water quality
parameters were summarized by calculating the mean, minimum, and maximum values for each
test treatment. Endpoint data were calculated for each replicate and the mean values and
standard deviations were determined for each test treatment.

All hand-entered data was reviewed for data entry errors, which were corrected prior to
summary calculations. A minimum of 10% of all calculations and data sorting were reviewed for
errors. Review counts were conducted on any apparent outliers.

For the larval test, the normalized combined mortality and abnormality endpoint was used to
evaluate the test sediment. This was based on the number of normal larvae in each treatment
and reference sample divided by the mean number of normal larvae in the control replicates, as
defined in Ecology (2005).

For SMS suitability determinations, comparisons were made according to SAPA and Fox et al.
(1998). Data reported as percent mortality or survival were transformed using an arcsine
square root transformation prior to statistical analysis. All data were tested for normality using
the Wilk-Shapiro test and equality of variance using Levene’s test. Determinations of statistical
significance were based on one-tailed Student’s t-tests with an alpha of 0.05. A comparison of
the larval endpoint relative to the reference was made using an alpha level of 0.10. For
samples failing to meet assumptions of normality, a Mann-Whitney test was conducted to
determine significance. For those samples failing to meet the assumptions of normality and
equality of variance, a t-test on rankits was used.

3.0 RESULTS

The results of the sediment testing, including a summary of test results and water quality
observations are presented in this section. Data for each of the replicates, as well as laboratory
bench sheets are provided Appendix A and statistical analyses are provided in Appendix B.

3.1 10-DAY AMPHIPOD BIOASSAY

The bioassay test with E. estuarius was validated with 3% mortality in the native sediment
control, which met the SMS performance criteria of <10% mortality. This indicates that the test
conditions were suitable for adequate amphipod survival. Mean mortality in the reference
treatment (CI-01) was 5%, which met the SMS performance criteria (<25% mortality) and
indicated that the reference sediments were acceptable for comparison to sediment
management standards (SMS). Mean mortality in the test treatment was 8% (Table 2).

The LCs, for the ammonia reference-toxicant test (unionized) was 1.76 mg NHs/L and was
within two standard deviations of the laboratory mean (1.55; range 0.54 — 2.56 mg NHa/L). This
indicates that the population of test organisms used in this test were of similar sensitivity to
those previously tested at the NewFields laboratory. The No Observed Effect Concentrations
(NOEC) of ammonia were 144.9 mg NH3+NH,"/L (total) and 1.15 mg NHa/L (unionized). These
concentrations were well above the measurements in the interstitial water or the overlying
water, indicating that ammonia should not have been a contributing factor to any reduced test
organism response observed in these treatments.
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Summaries of water quality measurements, ammonia and sulfide concentrations, and test
conditions are presented in Tables 3, 4, and 5. Dissolved oxygen, salinity and pH
measurements were within acceptable limits throughout the test. Temperatures were slightly
elevated Days 7 through Day 10; however, due to the low mortality observed in the test
treatments, this deviation would not be expected to affect the test results.

Both of the treatments had ammonia levels below the threshold concentration of 30 mg/L total
ammonia (Barton 2002). Initial sulfide concentrations in interstitial water were below 0.3 mg/L
and would not be expected to contribute to toxicity.

Table 2. Test Results for Eohaustorius estuarius.

Mean Percentage
Treatment | Replicate Ngr_nber N“"?b.er Percer)tage g Stangrd
Initiated Surviving Survival ) ) Deviation
Survival | Mortality
1 20 20 100
2 20 19 95
Control 3 20 19 95 97 3 27
4 20 20 100
5 20 19 95
1 20 18 90
2 20 19 95
Cl-01 3 20 19 95 95 5 3.5
4 20 20 100
5 20 19 95
1 20 17 85
2 20 20 100
GJ-8-2011 3 20 18 90 92 8 5.7
4 20 18 90
5 20 19 95
Table 3. Water Quality Summary for Eohaustorius estuarius.
Treatment Dlssol(\:rt]agll(_))xygen Temperature (°C) Salinity (ppt) pH (units)
Mean | Min | Max | Mean| Min | Max | Mean| Min | Max | Mean | Min | Max
Control 8.0 7.5 83 (157142195 | 30 30 30 8.0 7.6 8.1
CI-01 8.0 7.5 84 (1571142195 | 30 30 30 7.9 7.7 8.0
GJ-8-2011| 8.0 7.5 83 (158|142 195| 30 29 30 8.1 8.0 8.2

Table 4. Ammonia and Sulfide Summary for Eohaustorius estuarius.

g\r;er:glnnig f:ﬁ::é';'iaal Overlying Sulfides | Interstitial Sulfides
Treatment (mg/L Total) (mg/L Total) (mg/L Total) (mg/L Total)
Day O Day 10 Day O Day 10 Day O Day 10 Day O Day 10
Control <0.5 <0.5 <0.5 <0.5 0.004 0.000 0.022 0.003
Cl-01 <0.5 <05 1.87 <0.5 0.047 0.000 0.288 ND
GJ-8-2011 1.47 <0.5 14.9 1.26 0.025 0.003 0.127 0.000

ND — no data; insufficient volume for analysis.
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Table 5. Test Condition Summary for Eohaustorius estuarius.

Test Conditions: PSEP E. estuarius (SMS)

Sample Identification

GJ-8-2011, CI-01, and Control

Date sampled

July 6, 2011 and July 27, 2011

Date received at NewFields

July 7, 2011 and July 27, 2011

Northwest

Test dates August 5-15, 2011
Sample storage conditions 4°C, dark

Days of holdin

Rezommendedg: <8 weeks (56 days) 30 days
Source of control sediment Yaquina Bay, Oregon
Test Species E. estuarius

Supplier

Northwestern Aquatic Sciences, Newport, OR

Date acquired

August 3, 2011

Acclimation/holding time

2 days

Age class

Subadult, 3-5 mm

Test Procedures

PSEP 1995 with SMARM revisions

Regulatory Program

SMS

Test location

NewFields Northwest Laboratory

Test type/duration

10-Day static

Control water

North Hood Canal, sand filtered

Test temperature

Recommended: 15+ 1 °C Achieved: 14.2 - 19.5°C

Test Salinity

Recommended: Ambient

Chosen: 30 + 1 ppt Achieved: 29 — 30 ppt

Test dissolved oxygen

Recommended: > 5.0 mg/L

(60% Sat @ 15°C, 30ppt) Achieved: 7.5 -8.4 mg/L

Test pH

Recommended: 7 — 9 Achieved: 7.6 —8.2

SMS control performance standard

Recommended: Control <

. a0
10% mortality Achieved: 3%, Pass

SMS reference performance standard

Recommended: Reference

mortality < 25% Achieved: 5%, Pass

Reference Toxicant LCsg
(unionized ammonia)

1.76 mg NHa/L

Mean; Acceptable Range

1.55 mg NH3/L ; 0.54 — 2.56 mg NH3/L

Test Lighting

Continuous, UV exposure

Test chamber

1-Liter Glass Chamber

Replicates/treatment

5 + 2 surrogates (one used for WQ measurements throughout

the test)
Organisms/replicate 20
Exposure volume 175 mL sediment/ 775 mL water
Feeding None
Water renewal None

Deviations from Test Protocol

Deviations in temperature
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3.2 20-DAY JUVENILE POLYCHAETE BIOASSAY

No mortality was observed in the N. arenaceodentata control sediment and mean individual
growth (MIG) in the control sediment was 0.611 mg/ind/day. These values fall within the test
acceptability criteria of <10% mean mortality and 20.38 mg/ind/day mean individual growth
(Kendall 1996), indicating that the test conditions were suitable for adequate polychaete survival
and growth. A summary of the test results for all samples is shown in Table 6. Summaries of
water quality measurements, ammonia and sulfide concentrations, and test conditions are
presented in Tables 7, 8, and 9.

The LCs, for the ammonia reference-toxicant test (unionized) was 1.55 mg NHs/L and was
within two standard deviations of the laboratory mean (1.58; range 0.55 — 2.60 mg NHa/L). This
indicates that the population of test organisms used in this test were of similar sensitivity to
those previously tested at the NewFields laboratory. The No Observed Effect Concentrations
(NOEC) of ammonia were 102 mg NHs+NH,"/L (total) and 1.19 mg NHs/L (unionized). These
concentrations were well above the measurements in the interstitial water or the overlying
water, indicating that ammonia should not have been a contributing factor to any reduced test
organism response observed in these treatments.

Mean individual growth for the reference treatment was 0.565 mg/ind/day, meeting the
recommended SMS performance standards (Ecology 2008) of greater than 80% of the Control,
and mortality (4%) was less than the 20% criterion. These results indicate that these reference
sediments were acceptable for SMS comparison. Survival in the test treatment was 100%; MIG
in the test treatment was 0.543 mg/ind/day. MIG measurements in the AFDW assessment,
which removes any grain size effect, are also shown in Table 6.

Dissolved oxygen, salinity and pH measurements were within acceptable limits throughout the
test. Temperatures were recorded slightly below the recommended limit, but by no more than
0.3°C. All deviations were within the tolerance range for N. arenaceodentata. These deviations
would not be expected to affect the test results.

Table 6. Test Results for Neanthes arenaceodentata.

Treat- |Repli-| Number Survi Mear_1 Individual Growth (mg/ind/day)
" urvivors| Mortality
ment cate |Initiated (%) Dry -
Weiaht ean |(Std Dev| AFDW [ Mean |Std Dev
g
1 5 5 0.654 0.511
2 5 5 0.582 0.464
Control 3 5 5 0 0.549 | 0.611 | 0.044 | 0.397 | 0.478 | 0.058
4 5 5 0.625 0.466
5 5 5 0.645 0.552
1 5 5 0.524 0.419
2 5 5 0.624 0.483
Cl-01 3 5 4 4 0.477 | 0.565 | 0.084 | 0.422 | 0.454 | 0.042
4 5 5 0.521 0.431
5 5 5 0.679 0.513
1 5 5 0.545 0.476
GJ-8- 2 5 5 0.585 0.478
2011 3 5 5 0 0.552 | 0.543 | 0.036 | 0.463 | 0.455 | 0.033
4 5 5 0.485 0.398
5 5 5 0.546 0.459
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Biological Testing Results

Treatment D|ssol(\r/]$g/|_o)xygen Temperature (°C) pH (units) Salinity (ppt)
Mean| Min [ Max | Mean | Min | Max [ Mean| Min | Max | Mean | Min | Max
Control 7.4 7.0 76 | 194 | 188 | 200 | 7.8 7.4 8.0 28 28 29
CI-01 7.6 7.3 79 | 192 [ 187 [ 199 | 7.9 7.5 8.3 29 28 29
GJ-8-2011| 7.2 6.0 8.1 19.2 | 187 | 199 | 7.8 7.5 8.2 28 28 29
Table 8. Ammonia and Sulfide Summary for Neanthes arenaceodentata.
Ammonia Ammonia | Overlving Sulives | 'EE
Treatment (mg/L Total) (mg/L Total) (Trhl T (mg/L Total)
Day 0 Day 20 Day 0 Day 20 Day 0 Day 20 Day 0 Day 20
Control <0.5 <0.5 <0.5 ND 0.007 0.004 0.000 0.042
CI-01 0.889 <0.5 5.78 ND 0.043 0.009 0.175 ND
GJ-8-2011 1.98 <0.5 7.44 ND 0.041 0.008 0.130 3.14

ND — no data; insufficient volume for analysis

Table 9. Test Condition Summary for Neanthes arenaceodentata.

Test Conditions: PSEP N. arenaceodentata (SMS)

Sample Identification

GJ-8-2011, CI-01, and Control

Date sampled

July 6, 2011 and July 27, 2011

Date received at NewFields Northwest

July 7, 2011 and July 27, 2011

Test dates

August 5-15, 2011

Sample storage conditions

4°C, dark

Days of holding
Recommended: <8 weeks (56 days)

30 days

Source of control sediment

Yaquina Bay, Oregon

Test Species

N. arenaceodentata

Supplier Aquatic Toxicology Support
Date acquired August 9, 2011
Acclimation/holding time 1 day

Age class Juvenile

Test Procedures PSEP 1995 with SMARM revisions
Regulatory Program SMS

Test location

NewFields Northwest Laboratory

Test type/duration

20-Day static renewal

Control water

North Hood Canal, sand filtered

Test temperature

Recommended: 20 £ 1 °C

Achieved: 18.7 — 20.0 °C

Test Salinity

Recommended: 28 + 2 ppt

Achieved: 28 — 29 ppt

Test dissolved oxygen

Recommended: > 4.6 mg/L
(60% Sat @ 20°C, 28ppt)

Achieved: 6.0 — 8.1 mg/L

Test pH

Recommended: 7 — 9

Achieved: 7.4 -8.3
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Test Conditions: PSEP N. arenaceodentata (SMS)

Recommended:

, o -
SMS control performance standard Control < 10% mortality; éChliv(;sgé é) r{: r/Ti]r%r/t::ty’
Cwis = 0.38 mg/ind/day mig = 0. g y

Recommended: Achieved: 4% mortality;
MIG R/C = 80% MIG R/C: CI-01 =89.7%

SMS reference performance standard

Reference Toxicant LCsg

(unionized ammonia) 1.55 mg NHy/L

Mean; Acceptable Range 1.58 mg NH3/L ; 0.55 — 2.60 mg NHa/L
Test Lighting Continuous
Test chamber 1-Liter Glass Chamber
Replicates/treatment 5 + 2 surrogates (one used for WQ measurements throughout
the test)
Organisms/replicate 5
Exposure volume 175 mL sediment/ 950 mL water
Feeding 40 mg/jar every other day (8mg/ind every other day)
Water renewed every third day (1/3 volume of exposure
Water renewal
chamber)
Deviations from Test Protocol Minor deviations in temperature

3.3 LARVAL DEVELOPMENT BIOASSAY

The larval development test with M. galloprovincialis was validated by 3.6% mean combined
mortality in the control treatment, within the SMS acceptability criteria of <30%. A summary of
the test results for all samples is shown in Table 10. Summaries of water quality measurements,
ammonia and sulfide concentrations, and test conditions are presented in Tables 11, 12, and
13.

The LCsy for the ammonia reference-toxicant test (unionized) was 0.09 mg NHs/L and was
within two standard deviations of the laboratory mean (0.13; range 0.00 — 0.31 mg NHa/L). This
indicates that the population of test organisms used in this test was of similar sensitivity to those
previously tested at the NewFields laboratory. The No Observed Effect Concentrations (NOEC)
of ammonia were 6.02 mg NH;+NH,"/L (total) and 0.06 mg NH/L (unionized). These
concentrations were well above the measurements in the overlying water, indicating that
ammonia should not have been a contributing factor to any reduced test organism response
observed in these treatments.

Mean control-normalized normal survival in the reference treatment was 86.0%; mean normal
survival in the test treatment was 78.9%. The resuspension results were comparable to the
standard protocol results (Table 10).

Dissolved oxygen, salinity and pH measurements were within acceptable limits throughout the
test. Temperatures were recorded slightly above the recommended limit, but by no more than
0.1°C. This deviation would not be expected to affect the test results.
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Table 10. Test Results for Mytilus galloprovincialis.

Biological Testing Results

Normal Mean Normal
T P (< i N e Sl survival gy by
reatment keplicate u([;(l];\lla Sur\?i:/rr:la(%) - DEv. Resuspelnsion Resuspension - DV
(%) (%)
1 100.0 96.0
2 90.8 99.6
Control 3 100.0 96.4 4.0 94.1 96.9 2.7
4 97.5 94.8
5 93.8 100.0
1 81.0 91.5
2 77.6 81.2
Cl-01 3 741 86.0 11.9 94.7 85.0 7.6
4 97.4 79.0
5 100.0 78.4
1 78.8 74.9
2 74.1 74.3
GJ-8-2011 3 89.2 78.9 6.3 80.3 80.6 6.1
4 73.5 85.9
5 78.8 87.5

T Reference and treatment normal survivals are normalized to mean Control normal survival.

Table 11. Water Quality Summary for Mytilus galloprovincialis.

Treatment Dissol(\:;agll(_))xygen Temperature (°C) pH (units) Salinity (ppt)
Mean | Min | Max | Mean | Min | Max | Mean | Min Max | Mean [ Min | Max
Control 7.8 7.6 8.0 16.5 | 16.2 | 16.8 | 7.7 7.7 7.8 29 29 29
CI-01 7.3 71 77 | 166 | 165 | 16.8 | 7.7 7.7 7.7 29 29 29
GJ-8-2011| 6.7 6.3 73 | 168|165 (171 | 7.8 7.7 7.8 29 29 29
Table 12. Ammonia and Sulfide Summary for Mytilus galloprovincialis.
Overlying Ammonia Overlying Sulfides
Treatment (mg/L Total) (mg/L Total)
Initial Final Initial Final
Control <0.5 <0.5 0.000 0.003
CI-01 <0.5 <0.5 0.000 0.056
GJ-8-2011 <0.5 <0.5 0.000 0.017
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Table 13. Test Condition Summary for Mytilus galloprovincialis.

Test Conditions: PSEP M. galloprovincialis (SMS)

Sample Identification GJ-8-2011, CI-01, and Control
Date sampled July 6, 2011 and July 27, 2011
Date received at NewFields Northwest July 7, 2011 and July 27, 2011

Test dates August 5-15, 2011

Sample storage conditions 4°C, dark

Holding time

Recorr?mended: < 8 weeks (56 days) 30 days

Test Species M. galloprovincialis

Supplier Taylor Shellfish, Shelton, WA

Date acquired August 5, 2011

Acclimation/holding time 3 days

Age class <2-h old embryos

Test Procedures PSEP 1995 with SMARM revisions

Regulatory Program SMS

Test location NewFields Northwest Laboratory

Test type/duration 48-96 Hour static test

Control water North Hood Canal sea water, 0.45um filtered

R Achieved:
Test temperature Recommended: 16 + 1 °C 16.2 — 17.1°C
Test Salinity Recommended: 28 + 1 ppt Achieved: 29 ppt

Recommended: > 5.0 mg/L

Test dissolved oxygen (60% Sat @ 16°C, 28ppt)

Achieved: 6.3 — 8.0 mg/L

Test pH Recommended: 7 — 9 Achieved: 7.7 - 7.8

Stocking Density Recommended: 20 — 40 Achieved: 32.8 embryos/mL
embryos/mL
Recommended: : . o

SMS control performance standard Control normal survival > 70% Achieved: 96.4%, Pass
Recommended:

SMS reference performance standard  |Reference normal/Control Achieved: 86.0%

normal > 65%

Reference Toxicant LCsg

(unionized ammonia) 0.09 mg NHs/L

Mean; Acceptable Range 0.13 mg NHa/L ; 0.00 — 0.31 mg NHa/L

Test Lighting 16hr Light / 8hr Dark

Test chamber 1-Liter Glass Chamber
Replicates/treatment 5 + 1 surrogate (used for W%;r;)easurements throughout the
Exposure volume 18 g sediment/ 900 mL water

Feeding none

Water renewal none

Deviations from Test Protocol Minor deviation in temperature
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4.0 DISCUSSION

Sediments were evaluated based on Sediment Management Standards (SMS) criteria. The
biological 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 the
Washington Department of Ecology Sampling and Analysis Plan Appendix (WDOE 2008).
Comparisons were made for each treatment against the reference sample. Two numerical
comparisons were made under SMS, the Sediment Quality Standards (SQS) and the Cleanup
Standards Limit (CSL).

4.1  AMPHIPOD TEST SUITABILITY DETERMINATION

Under the SMS program, a treatment will fail SQS if mean mortality in the test sediment is >25%
more than the mean mortality in the appropriate reference sediment and the difference is
statistically significant (p < 0.05). Treatments fail the CSL if mean mortality in the test treatment
>30% relative to the reference sediment and the difference is statistically significant.

The test sample GJ-8-2011 met the SQS and CSL criteria for the amphipod test as shown in
Table 14.

Table 14. SMS Comparison for Eohaustorius estuarius.

Mortality
Mean . Statisticall Comparison Fails Fails
Treatment | Mortality Comﬁg‘f'son More than. o SQs?! CSL??
(%) ' Reference? Reference >25 % > 30 %
M-Mg (%)
Control 3
CI-01 5
GJ-8-2011 8 Cl-01 No 3 PASS PASS

'SQS: Statistical Significance and M-Mg >25%
CSL: Statistical Significance and Mt-Mg >30%

4.2 JUVENILE POLYCHAETE TEST SUITABILITY DETERMINATION

Suitability determinations for the juvenile polychaete test were based on mean individual growth
(MIG). A test treatment fails SQS criteria if MIG is statistically lower in the test treatment,
relative to the reference, and MIG in the test treatment is <70% that of the reference. The
treatments will fail CSL criteria if MIG is significantly lower than the reference treatment and is
<50% that of the treatment.

The test sample met the SQS and CSL criteria when evaluated on the dry weight and AFDW
basis (Table 15).
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Table 15. SMS Comparison for Neanthes arenaceodentata.

: Statistically | MIG Relative Fails Fails
Treatment (mg/li\l/l1|(§3/day) Com?gnson Less than | to Reference | SQS?* CSL??
: Reference? | MIGtMIGRg (%) < 70% < 50%
Dry Weight

Control 0.611

CI-01 0.565
GJ-8-2011 0.543 CI-01 No 96.1 PASS PASS

Ash-Free Dry Weight

Control 0.478

CI-01 0.454
GJ-8-2011 0.455 CI-01 No 100.2 PASS PASS

'SQS: Statistical Significance and MIG1/MIGgr <70%
2CSL: Statistical Significance and MIG1/MIGgr <50%

4.3 LARVAL TEST SUITABILITY DETERMINATION

Larval test treatments fail SQS criteria if the percentage of normal larvae in the test treatment is
significantly lower than that of the reference and if the normal larval development in the test
treatment is less than 85% of the normal development in the reference. Treatments fail CSL
criteria if the percentage of normal larvae in the test treatment is significantly lower than that of
the reference and if the normal larval development in the test treatment is less than 70% of the
normal development in the reference.

Sample GJ-8-2011 met both SQS and CSL criteria. The comparison results are summarized in
Table 16 below. The results from the resuspended counts are also shown in Table 16 and
support the standard protocol results.

Table 16. SMS Comparison for Mytilus galloprovincialis.

Mean Normal | Comparison Statistically I\Clzoormg‘larsi:(m\tlgl Failsl Fails2
Ll et Survival (%) To: L2es 1) Reference SQSE csL?
Reference? (N+/NQ)/(Ne/NG) < 85% < 70%
Standard Protocol

Control 96.4

CI-01 86.0
GJ-8-2011 78.9 CI-01 No 91.7 PASS PASS

Resuspension

Control 96.9

CI-01 85.0
GJ-8-2011 80.6 Cl-01 No 94.8 PASS PASS

'SQs: Statistical Significance and Nc1<0.85*Ncr
2CSL: Statistical Significance and N¢t<0.70*Ncr

44 SUMMARY

Sample GJ-8-2011 met all criteria for the three tests.
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C. STATISTICAL COMPARISONS
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Biological Testing of Sediment

APPENDIX A

AMPHIPOD TEST

Eohaustorius estuarius Survival and Growth Test: Laboratory Data Sheets
Eohaustorius estuarius: Reference Toxicant Test

Eohaustorius estuarius Organism Receipt




Privileged and Confidential
Attorney-Client Work Product

i

i
i

| NEWFIELDS |

10-DAY SOLID PHASE TEST OBSERVATION DATA

CLIENT

PROJECT SPECIES NEWFIELDS LABORATORY PROTOCOL
AMEC Confidential Eohaustorius estuarius Port Gamble . PSEP 1995
NEWFIELDS JOB NUMBER PROJECT MANAGER TEST START DATE TEST END DATE
. 8. Hester 5-Aug-11 15-Aug-11
;.E =-Ng;mrr::;e . Initial af# of ENDPOINT DATA AND OBSERVATIONS
2= Moty on Mok Organisms Copayd o Day 200 U Day 8 b paya - Day sl i Day 8 i pay 7o pay 8 Day e 1 Day 10
ot vaia,or alga Date Date Date Date Date Date Date Date Date Date
© = Mo A Flow (DO7) 20 ( !
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T 10 DAY SOLID PHASE BIOASSAY
N EWEIELD WATER QUALITY DATA SHEET
CLIENT PROJECT SPECIES NEWFIELDS LABORATORY PROTOCOL
AMEC Confidential Eohaustorius estuarius Port Gamble . PSEP 1995
NEWFELDS JOB NUMBER PROJECT MANAGER TEST START DATE TIME S TEST END DATE TIME 0
8. Hester " |5-Aug-11 } 3 L]‘ 15-Aug-11 ”,0

WATER QUALITY DATA

Client/NewFieids 1D

Control waQ \o L.O B, 7 14 . lj/ 2 GQ L (8 A %/Of/l {
C1-01 wa \d( [ % 7L L 4 /5 ] 60 \ ’/‘) :f Sl

G- w| & | P Q.1 14.% | 3] 40 5 B0 >
o w | lO|V] %2 4z 121 %% | 2] 80 Blob /i
€1-01 wa | A4 21 14'/2’,... 30 \ B’O

Gl-8 wo | Y ~ g\ W'Z%'B v 20 <’I5 81 >
Control wa | \© v % 0 [ 4’/5 Z %0 1 % 0 8 [ O:I’/ l{'z
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w| & [L] 90 s [ 80 [ L] 8o ©
Control wa | \Q é /‘}'q 1.6 17 30 7 A {%//0/!{
C1-01 wQ \u(' ( g‘ ]S : g I 1% i 7§7 /

o w| % [V] g.0 s WVl 2o [V]g. v
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10 DAY SOLID PHASE BIOASSAY

WATER QUALITY DATA SHEET
CLIENT PROJECT SPECIES NEWFIELDS LABORATORY PROTOCOL
AMEC Confidential Eohaustorius estuarius Port Gamblae . PSEP 1995
NEWFIELDS JOB NUMBER PROJECT MANAGER TEST START DATE TIME TEST END DATE TIME C)
B. Hester 5.Aug-11 ] 3 ‘15 15-Aug-11 i \0

e w6123 |zlis2 (220 (2 a1 |4 |2

s lw l \ |61 84 2] 5.2 |2 20 2| 1.9 ! f
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Page of

Ammonia and Sulfide Analysis Record

Test Duration (days):

Client/Project: Organism:
ANEQC (Cm%okuo&\' o) Eolng IS

FINAL / TER (cixcle one) DAY of TEST: &
0v) /&) OREWATERYPW) (circle one)

PRETEST / (INTTIA

Comments:
Calibration Standards Temperature Sample temperature should be within
- T —
S | | somingna | Ve | T | meingna | $E | i | 4 | et
_ 1 ~Initials (mg/L)y | 7 4 o CImitials | (YN W :
Al & Son, QG{U W] £0.5 | D65 %&g\_“ W R \ / o.cso‘-}
| Clol £8.5 | | T
3 X Ly | Y 7] N\ o026
Puy RS £0.S | N 35| 30 |yors]
| Cu ol L2y | | o B0 |0 23k |
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%I}e’?(t)igljct Ammonia and Sulfide Analysis Record

Page 0

f

Client/Project: Organism: Test Duration (days):

Amec/ SSA Z oh ©

PRETEST- /.- INIIIAL / / / OTHER (circle one) DAY of TEST: /O

VYERLYING (O TER (PW),(circle one) / Comments:

Q‘ / _-‘///
Date: Calibration Standards Temperatlrlll:e X Sample temperature should be within +1°C of
ate: - emperature: standards temperature at time and date of analysis.
?;/ B / 174 o-9
E-Sample Dor | Conc. | s Dateof | sa S?%‘-’.‘Plf’ .¥.ea?““’d Mulu-.. ulated.
: NSO amphng and cpH i Voiu_me Sl _
_ Descnptxon o;f;Rep Inm als LEe ;:(ppt) -'(fnL)*" Sulf
77 ?o \0 0 00“6

(".}m trof "on ) (57t @r\r&
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Condrpl Gy
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CETIS QC Plot

Report Date: 24 Aug-1116:83 (1of 1)

Reference Toxicant 96-h Acute Survival Test

NewFields

ast Type: Survival

Organism: Eohaustorivs estuarius (Amphipod)

Material: Unionized Ammonia

otocol:  EPA/G00/R-84/025 (1994) Endpoint: Proportion Survived Source: Reference Toxicant-REF
Reference Toxicant 96-h Acute Survival Test
3.0
2.5; +25
. '
o
g
o R — +15
<
i /o
M
'5 Mean
[~
=
3
E  10- = s
a ]
n
3]
w -
0.5 o T T T T = -25
3 T o 7 T o
& o ~ & N 3
Mean: 1.552 Count: 5 -1s Warning Limit: 1.047 -2s Action Limit: 0.5428
Sigma: 0.5048 cv: 32.50% +1s Warning Limit: 2.057 +2s Action Limit: 2.561
“yality Control Data
roint Year Month Day QC Data Delta Sigma Warning Action TestiD Analysis 1D
1 201G Jul 9 2158 0.6455 1.279 (+) 01-7209-8485 05-8082-3474
2 27 1.608 0.05638 0.1117 00-7007-02385 03-9110-2708
3 Aug 17 1.854 0.3023 0.5%9 04-9660-1658 10-4250-3896
4 2011 Apr 22 1017 -0.5346  -1.059 ) 03-6965-3395 14-3447-2473
5 May 4  1.081% -04708  -0.8329 18-8723-9922 17-9305-2155
8 Aug 5 178 0.2082 0.4126 17-9542-0646 (5-2792-7024
el
AL (o
000-173-170-1 CETIS™ v1.8.0.8 Analyst: QA
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CETIS QC Plot Report Date: 24 Aug-1116:53 (1 of 1)
Reference Toxicant 96-h Acute Survival Test NewFields
T Tast Type: Survival Organism: Eohaustorius estuarius {Amphipod) Material: Unionized Ammonia

rotocol:  EPA/GOO/R-94/025 (1994) Endpoint: Proportion Survived Source: Reference Toxicani-REF

Reference Toxicant 96-h Acute Survival Test

+25
g ]
é 4 +1s
E 1.2+
E ]
] _/.\
E 1.0 /. Mean
‘= ] \//
2 0.8+
= :
> ]
- 0.6 -1s
2 ]
£ o4
d
]
2 0.2 -2s
Mg Z 5 5 L %
hny = : 7 T :
3 N 2 2 £ )
8 R S s 3 2
Mean: 1.003 Count: 5 -1s Warning Limit: ©.5931 -2s Action Limit: 0.1832
Sigma: 0.409% cv: 40.90% +1s Warning Limit: 1.413 +2s Action Limit: 1.823
”h\“jality Control Data
rPoint Year Month Day QC Data Delta Sigma Warning Action TestiD Anaiysis ID
1 2010 Jul 9 1.685 0.682 1.615 (+) 01-7209-8485 15-5728-8112
2 27 09 -0.103 -3.2513 00-7007-0295 13-8034-1240
3 Aug 17 1.086 0.093 0.2269 04-9660-1658 04-8886-1755
4 20%1 Apr 22 0644 -0.359 -(.8758 03-6965-3395 08-9550-0830
5 May 4 071 -0.293 -0.7148 18-8723-9922 06-9505-1415
6 Aug 5 1152 0.149 0.3635 17-9542-0646 01-3764-6854
—~
i ok
000-173-170-1 CETIS™ v1.8.0.8 Analyst: QA:
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CETIS QC Plot

Report Date: 24 Aug-11 16583 (1of 1)

Reference Toxicant 96-h Acute Survival Test

NewFields

" ast Type: Survival

QOrganism: Eohaustorius estuarius (Amphipod)

Total Ammonia
Reference Toxicant-REF

Material;
Source:

rotocol: EPA/BOQ/R-894/025 (1894) Endpoint: Proportion Survived
Reference Toxicant 96-h Acute Survival Test
+25
+1s
3
2
& — M
E N ——— ean
PE /‘
-t
=
o
'E ] -1s
2 100+ T~
9 ]
73]
502 z T T T 1L
2 R 2 2 g g
Mean: 174.1 Count: 5§ -is Warning Limit:  113.3 -2s Action Limit: 52.58
Sigma; 60.76 CV: 34.90% +1s Warning Limit; 234.9 +2s Action Limit; 295.6
'/_\Jality Control Data
+oint Year Month Day QC Data Delta Sigma Warning Action TestID Analysis ID
1 201¢  Jul 9 2659 91.85 1512 (+} 02-0263-1875 13-7083-7088
2 27 16585 -8.579 01412 16-3262-6250 12-1070-3879
3 Aug 17 1825 8.443 0.139 00-5947-2918 13-7468-5586
4 2011 Apr 22 1587 -14.44 -0.2376 12-3251-7366 15-6923-8518
5 May 4 96878 -77.32 -1.273 () 15.9053-5291 03-3408-4458
6 Aug 5 1449 -29.24 -0.4813 05-3970-3796 17-5474-7748

000-173-170-1

CETiS™ v1.8.0.8

A
Anailyst: {17\/\ QA F’
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CETIS QC Plot Report Date: 24 Aug-11 16:54 (1 of 1}
Reference Toxicant 96-h Acute Survival Test NewFields
“Test Type: Survival Organism: Eohausteorius estuarius (Amphipod) Material: Total Ammonia

rotocol: EPA/G00/R-94/025 (1994) Endpoint: Froportion Survived Source: Reference Toxicant-REF

Reference Toxicant 96-h Acute Survival Test

000-173-170-1

CETIS™ v1.8.0.8

Analyst:

2007 +2s
150
+15
Rl
g J
160+
E ; . Mean
‘_: \/
3
2 50+
= ] -1s
=]
E !
B T R
g 2%
g < Z z L L
o = in 7 o =
3 2 H & g H
S ~ S R g 3
Mean: 87.98 Count: 5 -1s Warning Limit: 36.49 -2s Action Limit: -15
Sigma: 51.49 Ccv: 58.50% +1s Warning Limit: 1395 +2s Action Limit: 191
“yality Control Data
_toint Year Month Day QC Data Delta Sigma Warning Action Test[D Analysis ID
1 2010 Jul g 174 86.02 1.671 {+) 02-9263-1875 21-0826-0699
2 27 647 -23.28 -0.4521 16-3262-6250 07-8105-4484
3 Aug 17 918 382 0.0703 00-5947-2918 19-8213-9681
4 2011 Apr 22 698 -18.18 -0.3531 12-3251-7366 16-4565-4819
5 May 4 398 -48.18 -0.9357 15-9053-56291 14-1177-0441
6 Aug 5 498 -38.38 -0.7454 05-3970-3796 20-5970-4725
e

W,
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CETIS Summary Report Report Date: 24 Aug-11 1853 (p 1 of 1)
Test Code: 6BO3F1ES | 17-9542-0646

Reference Toxicant 96-h Acute Survival Test NewFields

o
atch iD: 17-5903-1823 Test Type: Survivat Analyst:

Start Date: 05 Aug-11 14:35 Protocol: EPA/G00/R-94/025 (1994) Diluent: Laboratory Water

Ending Date: 09 Aug-11 16:15 Species:  Eochaustorius estuarius Brine: Not Applicable

Duration: 4d 2h Source: Northwestern Aquatic Science, OR Age:

Sample iD:  08-9750-2151 Code: 357ECBC7 Client: Internal Lab

Sample Date: 09 Apr-09 Material:  Unionized Ammonia Project: Reference Toxicant

Receive Date; 09 Apr-09 Source: Reference Toxicant

Sample Age: 848d 15h Station: PCO0405.68

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

01.3764-6854 Proportion Susvived 1.152 1.3568 1.2561 13.3% Dunneit's Muitiple Comparison Test
Point Estimate Summary

Analysis ID  Endpoint Level mg/L 95% LCL 95% UCL TU Method

06-2792-7024 Proportion Survived EC50 1.76 1.612 1.923 Spearman-Kirber

Proportion Survived Summary

Conc-mg/l.  Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% “Effect
0 Dilution Water 3 0.8667 0.8451 0.9882 0.9 1 003333 C.05774 5.87% 0.0%
0.52 3 1 1 1 1 1 0 G 0.0% -3.45%
1.152 3 0.8 0.8827 0.9373 0.8 1 0.05774 01 11.11% B6.9%
1.358 3 0.8333 0.6118 0.6549 0.6 0.7 0.03333 0.05774 9.12% 34.48%
2.023 3 0.6333 0.5002 0.6765 0.5 0.7 0.06667 0.1155 18.23%  34.48%
2,535 3 0 0 0 0 0 0 0 100.0%

“"roportion Survived Detail

vone-mgfl.  Control Type  Rep 1 Rep 2 Rep 3

o Ditution Water 1 0.9 1

0.52 1 1 1

1.152 1 0.8 0.9

1.358 .7 0.6 0.6

2.023 0.7 0.7 0.5

2.535 G 0 0
—

00-173-170-1 CETIS™ v1.8.0.8 Analyst: (27 QA: {é
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CETIS Test Data Worksheet Report Date: 24 Aug-1116:52 {p 1of 1)
Test Code: 17-9542-0646/6B03F1EB
Reference Toxicant 96-h Acute Survival Test NewFields

000-173-170-1

CETIS™ v1.8.0.8

art Date: 05 Aug-11 14:35  Species: Eohaustorius estuarius Sampie Code:  357ECBC7Y
End Date: 09 Aug-11 16:15 Protocol: EPA/6C0/R-94/025 {1894) Sample Source: Reference Toxicant
Sample Date: 089 Apr-09 Material: Unionized Ammonia Sample Station: P08040%.68
Conc-mgil. [Code| Rep | Pos | #Exposed # Survived Notes

0 D 1 11 0 10

0 D 2 7 10 g

0 D 3 6 1Y 10

0.52 1 2 10 10

0.52 2 g 10 10

0.52 3 |15 10 10

1,162 1 12 16 10
1.152 b4 i¢ ]
1.152 2 10 g
1.358 1 16 10 7
1.358 2 10 ]
1.358 3 3 10 &
2.023 1 14 10 7
2.023 2 {13 10 7
2.023 3 18 10 5
2.538 1 1 10 0
2.535 2 10 10 0
2.535 17 G 0

Eai

ol

Analyst:_L QALY
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0060-173-170-1

CETIS™ v1.8.0.8

Analyst: {9“

QA:

CETIS Summary Report Report Date: 24 Aug-11 16:50 (p 1 of 1)
Test Code: 202B39F4 | 05-3970-3796
Reference Toxicant 96-h Acute Survival Test NewFields
P
atch ID: 20-5407-15863 Test Type: Survival Analyst:
Start Date: 05 Aug-11 14:35 Protocol: EPA/GOO/R-94/025 (1994) Diluent: Labecratory Water
Ending Date: 09 Aug-11 16:15 Species:  Echaustorius estuarius Brine: Not Applicable
Duration: 4d 2h Source: Northwestern Aguatic Science, OR Age:
Sampie ID: 04-6170-0026 Code: 1B84FBBA Client: Internal Lab
Sample Date: 09 Apr-09 Material: Tofal Ammonia Project: Reference Toxicant
Receive Date: 09 Apr-09 Source: Reference Toxicant
Sample Age: 848d 15h Station: P090409.68
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
20-5870-4725 Proportion Survived 496 93.2 67.99 13.3% Dunnett's Multiple Comparisen Test
Point Estimate Summary
Analysis ID  Endpoint Level mg/l. 95% LCL 95% UCL TU Method
17-5474-7748 Proportion Survived EC50 1448 121.9 172.1 Spearman-Karber
Proportion Survived Summary
Conc-mg/t.  Control Type  Count Mean 95% LCL  95% UCL Min Max StdErr StdDev CV% %Effect
0 Dilution Water 3 0.9667 0.8451 0.9882 0.9 1 0.03333 0.05774 597% 0.0%
227 3 1 1 1 1 1 0 0 0.0% -3.45%
42,6 3 0.9 0.8627 0.9373 0.8 1 0.05774 0.1 11.411% 6.9%
93.2 3 0.6333 0.6118 0.6549 0.6 0.7 0.03333 005774 9.12% 34.48%
173 3 0.6333 0.5802 0.6765 0.5 Q.7 0.06667 0.1155 18.23% 34.48%
337 3 0 0 0 0 0 0 0 100.0%
~wroportion Survived Detail
wonc-mg/L.  Control Type  Rep1 Rep 2 Rep 3
4] Dilution Water 1 0.9 1
22,7 1 1 1
48,6 1 0.8 0.9
93.2 0.7 0.6 0.6
173 0.7 Q.7 0.5
337 0 0 0
FeY

M
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CETIS Test Data Worksheet Report Date: 24 Aug-1116:50 {p 1 of 1}
Test Code: 05-3970-3786/202B3%F4
Reference Toxicant 86-h Acute Survival Test NewFields

.art Date: 05 Aug-11 14:35 Species: Eohaustorius estuarius Sample Code: 1B84FBBA
End Date: 09 Aug-1t 18:15 Protocol: EPA/GO0/R-94/025 {1894) Sample Source: Reference Toxicant
Sample Date: 09 Apr-09 Material: Total Ammonia Sample Station: P090400.68

Conc-mg/L  |{Code| Rep | Pos | #Exposed # Survived Notes

0 D | 1 |15 10 10 -

0 D 2 10 9

0 D 3 10 10
227 1 11 10 10
227 2 2 10 10
227 3 | 14 10 10
40,6 1 10 10
496 2 7 10 8
496 3 ] 47 10 g9
93.2 1 6 10 7
93.2 2 i 18 10 6
932 3 10 10 6
573 b 8 10 7
173 2 9 10 7
173 3 11z 10 5
337 1 3 10 0
337 2 13 10 0
337 3 1 10 o

PN
[

000-173-170-1

CETI8™ v1.8.0.8

M

Analyst:,,,.__f?_ QA
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Ammonia keference Toxicant Test Surviv.i Data Sheet for Eohs

i
PER RS

SPECIES

Eohaustorius estuarius
~IENT PROJECT NEWFIELDS JOB NO.  |PROJECT MANAGER MEC LABORATORY PROTOCOL

LAMEC Confidential . B. Hester Port Gamble . PSEP 1995
SURVIVAL & BEHAVIOR DATA —

N = Normal
#E = Emergence
#M = Mortality or Molts IDATE loA'rE IDATE IDATE

guZ;rl?giterial, or algal} % (DV/“ % [OJ/I [ @/Dg/ l { %kq‘{' \/1

D=NoAirFlow{(DO?) | | mTALEOF | B cresrsereryaneevereses
( ) BNITIAL # OF TECHNIGIAN TECHNICIAN

FOS = Floating on Surface ORGANISMS TECHNICIAN TECHNICIAN

TC = Too Cloudy ka J L \) L \) L MM

GLIENT/ NEWFIELDS ID CONG. Repl INITIAL

valus | units NUMBER | #ALIVE ; ROEAD | OBS | BALIVE : WDEAD | OBS | #ALIVE ; #DEAD ;| OBS& | #ALIVE | #DEAD | OBS

100 3|10 i
(0

N

Ref. Tox.- 0 mgiL

£ &
&
1
N5 3 B AIICAEN I
1 o -er
e

[0
Ref. Tox.- 15 mgiL | 2 [ )

....... o llolg
Nt A AN E;

3 /
2 1o 45 Brest !

A Ref.Tox.- 30 mg/l

Tio

M*5 ....................... lO ...:é: ..... } i‘%g
LAl yres

Ref Tox. 60 mal. SRR FUPPURON ISPRRON S PP USRS T <-4 908

3

1

2] 1o B s
N o 3 A0 |

1

2

3

1

e Tox.. 120 matL

Nits

Ref Tox.- 240 mgilL | 2 @ q, Mz

M% a ....... ..D_ ....[.—;...‘... /‘I:.... ....@.:.. v
@LEJJL B7o0 /11,

‘o

.

=

26
SN =AE
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Priviiegsdnrreanitgntial

‘vmeﬁ fnlt)w l newAmmonia Reference Toxicant Test \SVater Quality Data Sheet for Eohs

8/3/2011 AMEC Confidential PSEP 10-DAY Eoh TEST NH3 RTWQ

)
o AMEC S Confidential T Bohaustorius estuarius NW’?‘;S;'{:ABER;;‘:;Q . p;oST;(;’OL1995
NEWFIELDS JOB NUMBER PROJECT MANAGER quantiy o stock: 30O, G Q QUANTITY OF DILUENT: 4500ml, NIT Mﬂ\,\/&
B. Hester ACTUAL: .G o ACTUAL: { G §D. 0 o parerrer R S | |
TEST ID LOT #: TEST START DATE TIME TEST END DATE) TIME
P(}o\() Lo L& ({8 33‘?‘”)02 05Aug11 N‘SS 09Aug11 AR
WATER QUALITY DATA
DILTIN.WAT.BATCH TEMP REC# REFERENCE TOX. MATERIAL REFERENCE TOXXICANT LOT NO. 96-H LC.p
FSW080411.01 0
CUENTINENTIELDS D valuo | units SO B meter} mgiL [metor| °c fmetor] ppt | metor|  unit
0 |Stock]lo I L2159 2 2 | 21 &0
1] 1 b As] 211431 2] 2o 2128
Ref.Tox.- 0 mg/Lf 2 2 tp q—/s 1 \.‘\q L ,Lq 7 qﬂkﬂ
N co.s |33 LA 2laalz] 242 |22
4 1 1T > ] HIG 3> Fo f HIL
0 |Stockjl |F.o7] HISH >| 20 I &
\ 10 1 o342 %30 | 2134
' Ref.Tox.- 15 =g/l 2 1 2 Mot iia] 2 %o | 2 Ay
Mb&s Y33 3] 3wz N\l 2] %ol
4 | 1 G2 2153 3 | MDD
0 |Stock|(,x. 3 HIS.H >3 2 £0
1] 1 |22 |150]2]730] 2|24
Ref.Tox.- 30 mg/L} 2 2 HolRo 2 \4(,\ U 207 q-,q
N5 Ve | 3] 38 [bab|2)ig]2] 0|2 |33
4 | 1T ]eiye] s Hzo | 3



PrivitegmedrrntContinntial

Attome———_ﬁélient Wor ’ rdAmmonia Reference Toxicant Test ‘glater Quality Data Sheet for Eohs

LDS )
o AMEC e Confidential T Eohaustorius estuarius Nm?obiﬁsgj;gze . PZOST;{;’OLJ_995
NEWFIELDS JOB NUMBER PROJECT MANAGER QUANTITY OF STOCK: QUANTITY OF DILUENT: 1500mL. INIT
. B. Hester ACTUAL: ACTUAL: DATEPRER__
WV\O‘IO? é) 6 Ltg 3/$ﬂﬁ0;z 05Aug11 HKS 09Aug11 ol 'S
WATER QUALITY DATA
DILTIN. WAT.BATCH TEMP REC# REFERENCE TOX. MATERIAL. REFERENCE TOXXICANT
FSWO080411.01 0 0

0 [seelu 5] o]isd 3 3
11119261 2]140] 2|20 |2

Ref.Tox.- 60 mg/L| 2 2 (0 Yd 7 [4‘\ 9 5 12

Nﬂ?) A3 4 3 3 ‘0 EA2 N 14 {2 2ol
4 1 [V]3.5] IS 31> 3o [ >
0 |[Stockflp| W] MHIS.S] > 20| >
11 1 [olmel 2140l 2|30 |2

Ref.Tox. - 120 mg/nl 2 | 2 |G| 40|22 |2

mr&3 33 L33 luarizpaofz | |2
2 | 1 o>y olsa 3 | >+
0 Stk Iy W] IS > %o | >
1| [l o [ 2

Ref.Tox. - 240 mg/nl 2 | 2 || AN L4072 | 20 {2

N 223 31 3|28l 2402|302
4 Vel HE > Mo | >

8/3/2011 AMEC Confidential PSEP 10-DAY Eoh TEST NH3 RTWQ Page 2



Privileged and Confidential
Attorney-Client Work Product

Un-ionized Ammonia Calculator

Project:  |Ammonia RT . |Date of Test:  {05-Aug-11

Project 1D: . Test Type: E. estuarius

To convert Total Ammonta (mg/L) to Free {un-ionized} Ammonia (mg/L} enter the corresponding total ammonia, salinity, temperature, and pH.

Sample Mod NH3T (mg/L} salinity(ppt! pH  temp(C) temp(K) ifactor  Mod NH3U {mg/L)

Integer: |-factor
1 9.26
9.27
9.28
.29
9.30
9.32
833
9.34

0.000

15 22.700 30 8.0 15.4 288,56 9.3242 0.520
30 49.500 30 8.0 15.6 288.76 9.3242 1.152
50 93.200 30 7.8 15.4 288.56 9.3242 1.358
120 173.000 30 7.7 15.5 288.66 9.3242 2023
240 337.000 30 7.5 15.7 288.86 $.3242 2.535

o o~ M th D W R
e I I L o T I
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CHRES WWW%#MW{,’%

NEWFIFL 3
ORGANISM RECEIPT LOG
Date: Time: NewFields Batch No,
311 (230 NAS 5333

Organism / Project.

Source:

- § ey
L—;O\AS‘/ [(M\O:Q,&_,u\ N o\r"ﬂr\w._.d‘w,\ 'A‘qud\ ¢
Address: ~J Invo:ce Attached
0n No
Phone: . “Contact:
() T\ ‘;\/UL G AN FL kﬁ
No. Ordered: No. Received: Sourge Batch:
| o [ 310 A
Condition of Organisms: Approximate Size or Age:
35 mnn
Shipper: B of L (Tracking No.)
LA Ev SIGL s 533Y
Conditicn of Container: Received By:
MMAS
Conductivity or -
Container {n[i ?L) T;eorg;) ) Salinity (Uwiis) T‘ﬁ;{;'?'an
g (include Units) (Initials)
O | 3, | 138 8% pgk | 4 ms

v

Notes:

© WO o canpente Vi  &(3111.
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o Northwestern Aquatic Sciences.
3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365
Tel: 541-265-7225, Fax: 541-265-2799, www.nwagquatic.com
SUBJECT: Animal Collection Data Sheet (shipping)
SOLD TO: Newfields Northwest Brian Hester/Collin Ray
4729 NE View Dr. 360.297.6044
P.O, Box 216
Port Gamble WA 98364
FedEx# 3689-9672-8
DATE OF SHIPMENT: §8-2-11
ANIMAL HISTORY
Species Age/Size Numbey Shipped
Eohaustorius estuarius 3-5mm 1,100 + 10%
WATER QUALITY AT TIME OF SHIPMENT
Temperature (°C): [ [,( & | pH: £ L/ Salinity (ppt): ;/. O D.O. (mg/L): &+ S-
e Other:
PACKAGED BY: Y(/.e 24 ,J(/g( CGlhg tu o - DATE: £-2~//

FIELD COLLECTION/CULTURE NOTES

Collected 8-1-11 Yaquina Bay, OR.
Interstitial WQ: Temp: 13.5 °C, Salinity 34.0 ppt. Salinity adjusted down ~4 ppt.
Held at 15°C in aerated water.

ADDITIONAL COMMENTS

2-liters of 0.5 mm sieved home sediment included.

If you have any questions, Please call Gary Buhler or Gerald Irissarri at (541) 265-7225. Thank You.

.
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Biological Testing of Sediment

APPENDIX B

JUVENILE POLYCHAETE TEST

Neanthes arenaceodentata Survival and Growth Test: Laboratory Data Sheets
Neanthes arenaceodentata: Reference Toxicant Test

Neanthes arenaceodentata Organism Receipt
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20-DAY SOLID PHASE BIOASSAY,

@Wﬂmj dey jJu Bl

92011 AMEC Condential PSEP 204 Heanthes Engpont

@Y ) 16/

NEWEIELDS { OBSERVATION DATASHEET
. PR (e a4
2 © S o [uy g 45042
| |4SShjur Ry | 448D A5 AL L
mm:t = | f’§%\“\\\ N o %\%@\‘{ Ao = S % QQQ S o1 %Qy;@g\ﬁ “;\i\ : :
e LNV NI 2 U PR il G G S D O T -
T NI PN Y TNIN TS (U e WP TR NN (R [N S | 45,30 | 1245 [$a:aR
i | | \ , { ) v LLE € )] 9wt 02 | 10b.42]|52 .13
contel! 1 vl E %ﬁ'iﬁ S | a5.39 | lo2.49] Lo .\
* N ™ Du S l4v.35 [\WW.08 [b2.65
s l] ) l N 16 -i% Slucst [w2.22 |85 (1
‘ / | N \ UL @ \u 5 1us28 | A2 | Sb.|\
2 | | LAl el 1] S | gd.So [1ea.aL | ST Ao
N / - V& 431 | 8527 | 4 Ay
\ | eol| LS | ubar | aeey |53.30
5 h\ \ % i LIV leRE | | /]S |adac | ns.o | Ll.ey
/ Vi NivlERE L v ] S le 9S26] 10199 |S2- 44
: L] | | e t] | o] 5% 4cie) 10591 |1
wer | | T4 / | HEE] ] v s (83 44| 10204 |38
{ LE ; l; .\L \ N Nl S |[9 4459 99,35 34,7
: VInio o VTN e8] T YL TEE el 5o as22] iz 15 4270




20 DAY SOLID PHASE BIOASSAY
WATER QUALITY DATASHEET

CLIENT [proJECT START TIME/ END TIME DILUTION WATER BATCH |proTOCOL TEST START DATE
AMEC Confidential ! FSW080811.01 PSEP 1985 o‘,GfAug-zm 1
JOB NUMBER PROJECT MANAGER [NEwFIELDS LaBORATORY TEMP. RECDR./HOBOS# TEST SPECIES TEST END DATE
B. Hester Neanthes arenaceodentata g‘}g-AquGﬁ
mm— T mem - ‘D.?I; Q;L' met;r TEMF:C - - SALiN;Tp\; _ H__ R‘é":gﬁit_ Feeding TECH/DATE
Control / 0 | Surr S% (0 CPKJ 7 (0{\ 7 ?,6 7 —jnp[ \)L 8/05{/5(
Control / 1 | sur L .73 2 4.2 |2 2% - &y
Control / 2 | sur é 1.§ 2] 19,9 7. 79 7 7&2 K1
Controt / 3 | surr w1l 273 7 (1.0 7 9% T '(\L iz
Control / 4 | sur o .4& 2] Qoo |2 % | T Jb (BZ Iz
Control / 5 | sur o 2.0 {1 700 |9 1749 |7 V. B4
Control / 6 | Surr & '7( (/[ 7 /q‘ 0{ = ZO{ 2z /Z% g/fs/
Control / 7 | Surr b 3.4 7 (A, 7 2.4 7 98 %1 6
Control | 8 | Surr (o ey 4’ 7 (4. 7 2.9 “7 =k
Control / 9 | sur A 7.5 2N 2 19 = ’ ;
Control / 10| Surr L ':’Z (& wa /? ({) . ’Z ? vl % ?/ / q
Control / 11] Surr %, }, 4, 7/ (_QJ 7 2.9 2 JL 9/20
Control / 12| surr b D4 7 .9 L 2.4 1 \J C 8[72.
Controt / 13 | sur Ll 24 |2 116 |2 29 Z S8z
Control / 14| surr é, 7.4 o [g & 7 7B -2 7‘4? 27/135
Control / 151 Surr 6 1 el 7 [q,] z 7% Z C{( g/?_l-(
Control / 161 Surr (9 7 g 7 ] ﬁ ) 1 2 2% P
Control / 17 | surr (D ?"f 2 1. 1 2l Y 2
Control / 18 | Surr b 23 20 4 |2 2% {2
Control / 19| surr b ’)r"’) /2/ LCL?J 1 Q% 7
Control / 20 | Surr o ’%’i(g 2 (4.0 1. 74 7.

TE—

AWV g Lx{W,

8972011 AMEC Confidentiat PSEP 204 Neanthes WQ Page 1



20 DAY SOLID PHASE BIOASSAY

WATER QUALITY DATASHEET
CLIENT PROJECT START TIME! END TIME DILUTION WATER BATCH |ProTOCOL TEST START DATE
AMEC Confidential I FS8W080811.01 PSEP 1895 0\ /SfAug—201 1
JOB NUMBER PROJECT MANAGER NEWFIELDS LABORATORY TEMP. RECDR/HOBO# TEST SPECIES TEST END DATE
B. Hester Neanthes arenaceodentata &%AUQ—ZUTI

WATER QUALITY DATA

CUEN

g

REF

TECH/DATE

8/9/2011 AMEC Confidential PSEP 20d Neanthes W&

— TR =3 = = i __ RENEWAL .. i %/oﬁf/[(
c1-01/ 1 | sur e q 2 2. 2% — |

C1-01/ 2 | sur b 1.8 7 721 73 v

c1-014 3 | sur b 2% 7. 3 @ |7

C1-01/ 4 | Surc " 3.4 L 71 2.4 9 | .

c1-01/ 5 | Sur l/) 3G |7 7 29 170 %0

c1-017 6 | sur b 1.5 17 7 z9 7. L.

c1-01/ 7 | surs v FS g 7 71 17 34

C1:01/ 8 | Sur L .73 L 20 29 12 3.4

c1-01/ 9 | Sur Ll 75 12 7 7g 7 Q™ %@.QA@
101/ 1o[sac| | 7.2 |7 7 29 70 77 < £ Vi

c1-01/ 11 surr i’ 4 7. yi 24 g B JL 8220
C1-01/ 12/ surr L 38 2. g) .41 1 g B2
c1-01/ 13| sur Ll 29 12 7 7% | A~

C1-01/ 14/ surr A 14 17 = 272 T _g(‘i?{_.]’_]

C101/ 16| Sur /] 7.6 7 2 79 7. 74

c1-01/ 16| Surr @ 7_@ vl 7 24 < 4.2

C101/ 17} Sur ¢ 3 |z (B U .

c1-01/ 18| Surr P q,% 7 7 1q 7

C1-01 1 19 | sur i 3,2 1 ) 26 |2

c1-011 20 | sur \s 2.9 |2 2 19 1

OWP We 91>

Page 2



PEAse R fidential

20 DAY SOLID PHASE BIOASSAY

i{ NRNrHeyligns Jork Produc WATER QUALITY DATASHEET
CLIENT PROJECT START TIME/ END TIME DILUTION WATER BATCH PROTOCOL TEST START DATE
AMEC Confidential ! FSW080811.01 PSEP 1895 0‘ ,8’-Aug-201 1
JOB NUMBER {PROJECT MANAGER JNEWFIEL DS LABORATORY TEMP. RECDRJHOBO# TEST SPECIES TEST END DATE

B. Hester

NA

Neanthes arenaceodentata

W6 -Aug-2011

WATER QUALIRY DATA

GJ-8/ 0 | sur P 7 Z L - )L 8Joa /1
GJ-B/ 1 | Surr L]P; Z Z 2] 2 % g/ SOl
GJ-8/ 2 | sur A 1 1 7] 7 Uil
GJ-8/ 3 | sur b 7 Z 7 JL 61[2
GJ-81 4 | sur v 7 |2 2 JL B3
GJ-8 1 5 | sur L 9 7 L L 8“4/
GJ-8/ 6 | sur 4 7 7 | /H?/ IS~
GJ-8/ 7 | sur b yA A 2 4‘8 Yo
GJ-8/ 8 | sur Y 7 7 71 Jc B
GJ-8/ 9 | sur é 7 7 7 % ¥ R
GJ-8/ 10 | Surr [/ L 7/ Z \} {//9
GJ8! 11| sur Y 7 7: [ AL 8l20
GJ-8/ 12| surr b 7] 9. ya J LBy
GJ-8/ 13 | sur e 2 2 2] JL of2r
GJ-8/ ey 7l 7. pA ’L% L7é.
GJ-8/ e A 2 2 2 R B2y
GJ-8/ 16| sur| () 7 2. 2 v Q/ZS
GJ-8/ 17| surr ( 7 7 2 o f/ A
GJ-8/ 18 | surr o 7 7 7 “ —® %[I‘i‘—
GJ-8/ 19/ sur v 7 7 2 %o JL B>
GJ8/ 20| sur ) 2. 7 7. ©7 Jt %27

81972011 AMEC Confidential PSEP 20d Neanthes WQ
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Ammonia and Sulfide Analysis Record

Page of

Client/Project: Organism: Test Duration {days):
PRETEST / FINAL /- OTHERTrirgle one) DAY of TEST: -
VERLYING (OV) / OREWATERXPW) (circle one)
Comments: ¥
Calibration Standards Temperature Sample temperature should be within
Date: Temperature: +1°C of standards temperature at time
= d.‘ 0 ETIES and date of analysis.
ool oo Dateof | Ammonia | 4o o o Dateof i samplen o} T 1 gy | Sull
.Sgr;ii? ItIl'l zr -'.o(i(?{lec. Sampling and Value - Tiglp ‘Reading and | Preserved | .pH 1§ (isjai) | mg/L
P OTREP L nitials (mg/Ly | 7| - cIndtials | (YN) 0 \PPY
AL S eAiden | 0oo | LLO | gl by | N \\// 5. oo
[ Ci ol ol | U.0 P
&T-° 194 |10 N
& £6.S | 10 3% |30 |o.go
T3S
| Cio A% | o 3.8| 24 |o0.\35
: «/ . . 0.0%lp X5
3.8 \'4 7. Lo 1A A bz

)



ov,

-

Hoonfidential

WW‘W‘?@;W froduct

Ammonia and Sulfide Analysis Record

Page of

Client/Pro'ect:
AMEL [ SR Mavine

e

Organism:

NV eaye §

Test Duration (days):

20

PRET INITIAL
VERLYING

!/ OTHER (circle one)

POREWATER (PW){circle one) / Comments:

DAY of TEST: 20D

Calibration Standards Temperature

Date: %!M /H

Temperature: 7.(-%

Sample temperature should be within +1°C of
standards temperature at time and date of analysis.

. Calc-
. Date of Ammonia Date of Sample Sample | Measured .
Sg;i IE.: Ig?ogr (;Oélg’ Sampling and Value Tigp Reading and | Preserved | pH Sai) Volume Sulf. M?m“ uSlat;d
ripon | orRep |yl (mg/L) Initials (Y/N) PPY | Ly | (meLy | PR (m‘i )
6<\ -9 Swv %/Z‘t/{( ﬂ'@ 2.0.G Lo | %afu Jo N NA | e (0 08
G)-® L [ghaln 48 | O L 16| 28 5 |5 | 2 |31

O Gt volame
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30 Aug-11 1635 (1 of 1)

CETIS QC Plot Report Date:
Reference Toxicant 96-h Acute Survival Test NewFields
~~Tegt Type: Survival Organism: Neanthes arenaceodentata (Polycha Material: Unionized Ammonia

000-173-170-1

CETIS™ v1.8.0.8

otocol: PSEP (1995) Endpoint: Proportion Survived Source: Reference Toxicant-REF
Reference Toxicant 96-h Acute Survival Test
3.0“f
+25
2,51
3 . A
=
: AN
E . +1s
E 2.0
4 |
= / \ /\ / \
N
= 1 Mean
[=] —
g 1.5 '/\‘/‘\ \/
e ..
E § 1
E  Lo] 15
z 1.0 ~ V
T3]
)
17}
as : -25
g &b & i & & & & S & L = L
9 < < S < 7 o 7 i o 7 = I
s 2 & 2 & & =2 =2 2 & & = 3
p e 8 v EX 3 = = > 8 ) - g
Mean 1.577 Count: 12 -1s Warning Limit: 1.065 -2s5 Action Limit: 0.5522
Sigma; 0.5124 CV; 32.50% +1s Warning Limit:  2.089 +2s Action Limit: 2.602
~yality Control Data
. oint Year Month Day QC Data Delta Sigma Warning Action TestID Analysis |D
1 2005 Jun 23 1334 -0.2431 -0.4745 01-5620-7672 0B-5109-1329
2 Jul 25 1.455 -0.1223 -0.2387 04-0700-8845 10-0339-7479
3 Dec 8 1.239 -0.3383  -0.6601 15-8106-3809 (2-6828-4689
4 2007 Jul 18 1.346 -0.2314  -0.4516 11-3020-7799 19-4406-8180
5 2008 Dec 15 0.9538 -0.6232 -1.218 =) 14-5494-6267 11-2844-7285
6 2010 Apr 2 2.304 0.727 1.419 (+} 16-4339-8227 08-2621-0447
7 Jui 2 1.597 0.01684  0.03871 11-7762-4480 10-2411-3483
8 7 1415 -0.1621 -0.3163 08-8641-2659 00-5658-4852
9 Aug 17 1,989 0.4121 0.8042 12-6587-7533 07-3551-5397
k14 Dec 5 5.8418 -0.7352 -1.435 =) 05-4045-9367 05-96872-3549
i1 2011 Apr 19 1.945 0.3678 0.7178 02-6580-6357 08-0700-2079
12 Jun 16 2503 0.926 1.807 (+) 19-7724-1701 13-2075-9838
13 Aug 9  1.547 -0.03032  -0.05917 03-9854-4015 07-2063-249%
RN

Analyst: /}H QA }5"(
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CETIS QC Plot Report Date: 30 Aug-11 1635 (1 of 1)
Reference Toxicant 96-h Acute Survival Test NewFields
-~Tast Type: Survival Organism: Neanthes arenaceodentata (Polycha Material:  Unionized Ammonia
otocol; PSEP (1985) Endpoint: Proportion Survived Source: Reference Toxicani-REF
Reference Toxicant 96-h Acute Survival Test
2.5 7 — +25
201 /\
o +1s
E L5
Mean
; w_ / '
£
2
[
-
o -1s
[=] R
€ o5+
-t J
[113
Q
z ; -25
00, & & L & 5 L S Py Lz T I L
G 2 < ot @ n = il il i -+ 7 \nl
= ~ & - 9 8 i e o 8 e B b2
Mean: 1.328 Count: 12 -1s Warning Limit: 0.7467 ~2s Action Limit: (.1654
Sigma: 0.5813 CcV: 43.80% +1s Warning Limit: 1.909 +2s Action Limit: 2.481
~Suality Control Data
. oint Year Month Day QC Data Deita Sigma Warning Action TestID Analysis ID
1 2006 Jun 23 1.163 -0.165 -0.2838 01-5620-7672 12-8683-2201
2 Jul 25 119 -0.138 -0.2374 04-0700-8845 17-9113-5370
3 Dec & 0804 -0.524 -0.9014 15-8106-3809 21-1756-9787
4 2007 Jul 18 1.098 -0.23 -0.3957 11-3020-7799 (09-9664-9126
5 2008 Dec 15 0.826 -0.502 -0.8636 14-5484-6267 14-8258-9804
6 2010 Apr 2 2302 0.974 1.676 (+) 16-4339-8227 09-5140-8774
7 Jul 2 1.09 -0.238 -0,40094 11-7762-4490 16-8950-8191
8 7 0978 -0.35 -0.6021 08-8641-2659 (9-2658-2229
9 Aug 17 1.8 0.472 0.812 12-6587-7533 16-555C-9006
10 Dec 6 0.648 -0.68 -1.47 -) 05-4045-9367 19-1510-4313
11 2011 Apr 19  1.617 0.289 0.4972 02-6580-6357 12-6447-3293
12 Jun 16 2.421 1.083 1.88 ) 18-7724-1701  13-8173-2038
13 Aug 9 1.193 -0.135 -0.2322 03-9854-4015 01-1263-8916
/‘\7

000-173-170-1

CETIS™ v1.8.0.8

Analyst: ]/17\4'

QA

48
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CETIS QC Plot Report Date: 30 Aug-11 16:35 { T of 1)
Reference Toxicant 96-h Acute Survival Test NewFields
~=agt Type: Survival Organism: Neanthes arenaceodentata (Polycha Material; Total Ammonia

otocol: PSEP {1995) Endpoint: Proportion Survived Source: Reference Toxicani{-REF
Reference Toxicant 96-h Acute Survival Test
260
f +28
210+
8 j - N\
é +1s
E -
< 160+
g [ Mean
o]
-t
=
5 ]
£ 1oy .
5]
0 v
w
: -2s
®g & % & & & =z <z =& £ & I I &
5 & & % a2 3 & & 8 5 g2 @ 28 g
Mean: 146.% Count: 13 -1s Warning Limit; 104.3 -2s Action Limit: 61.66
Sigma: 42.62 Cv: 29.00% +1s Warning Limit: 189.5 +2s Action Limit: 232.1
~uality Control Data
. oint Year Month Day QC Data Delta Sigma Warning Action TestID Analysis ID
1 2006 Jun 23 861 -50.8 -1.192 (-) 18-3054-4508 06-1670-4895
2 Jut 25 108.1 -38.54 -0.9113 00-5832-0530 08-6734-2268
3 Dec 8 144.4 -2.467 -0.05788 13-1239-1057 05-4422-5195
4 2007 Jui 18 8598 -60.92 -1.428 (-) 17-4748-5140 14-5179-0546
5 2008 Dec 15 1254 -21.45 -0.5034 00-2280-4578 (04-7353-4211
5] 2008 Oct 1 130.4 -16.5 -0.3871 11-7052-2566 08-8009-7600
7 2010 Apr 2 196.6 49.68 1.166 (+) 05-7967-6526 (5-9239-0913
8 Jul 2 1087 -38.22 -0.8967 04-1544-7246 20-6247-6714
g 7 173.2 26.32 06175 06-6061-1457 0Q4-3232-7747
10 Aug 17 188.2 41.29 0.8687 01-3810-2666 20-3593-2576
11 Dec 6 2051 58.22 1.366 (+) 05-4114-1826 07-2949-5130
12 2011 Apr 18 206.2 59.34 1.392 +) 08-3617-4279 06-7713-4574
13 Jun 16 141.8@ -4.989 -0.1174 18-0037-4539 19-9050-3573
14 Aug g 2475 100.6 2.361 (+) (+) 03-1197-4176 17-1966-7852
Rl

000-173-170-1

CETIS™ v1.8.0.8

Analysi:

o 1M1
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CETIS QC Plot

Report Date:

30 Aug-11 16:35 { 1 of %)

Reference Toxicant 96-h Acute Survival Test

NewFields

~"ast Type: Survival

Organism: Neanthes arenaceodentata (Polycha

Material:

Total Ammonia

;otocol: PSEP (1685) Endpoint: Proportion Survived Source: Reference Toxicant-REF
Reference Toxicant 96-h Acute Survival Test
180+ +25
160 -
140 f\ +1s
K. ]
g 1
g 120+
E ]
‘E 100_ Mean
g \/
?
-1s
x Y
<]
z 401
-2s
g & & 5 & & & & & & & LI &I &
E$ 2 & 2= & & & =2 3 & &8 & 5% %
g A 2 2 28 s & 8 N 8 2 2 g
Mean: 102.2 Count: 13 -1s Warning Limit: 64.63 -2s Action Limit: 27.08
Sigma: 37.57 [e47H 36.80% +1s Warning Limit: 139.8 +2s Action Limit: 177.3
“ality Control Data
~gint Year Month Day QC Data Delfa Sigma  Warning Action Test 1o} Analysis ID
H 2006 Jun 23 70 -32.2 -0.8571 18-3054-4508 (2-6960-3413
2 Jut 25 7C -32.2 -0.8571 00-5832-0530 14-3508-8233
3 Dec 8 80 -22.2 -0.590% 13-1239-1057 (06-4243-0537
4 2007 Jul 18 64 -38.2 -1.017 () 17-4748-5140 09-6772-8140
5 2008 Dec 15 88.7 -13.5 -0.3593 00-2280-4578 12-2432-7548
5} 2009 Oct 106 38 0.1011 11-7052-2566 11-6901-3523
7 2010 Apr 2 175 72.8 1.838 (+} 05-7967-68526 20-2882-0572
8 Jut 55 -47.2 -1.256 (=) 04-1544-7246 20-7364-4574
g 124 21.8 0.5803 06-6061-1457 16-8916-0042
0 Aug 17 138 35.8 0.9528 0%-3810-2666 16-7191-0863
11 Dec 8 B81.7 -20.5 -0.5458 05-4114-1826 00-3492-4461
12 2011 Apr 19 153 50.8 1.382 (+) 09-3617-4279 00-3274-1559
13 Jun 16 123 208 0.5536 19-0037-4539 07-2127-0891
14 Aug 9 102 -0.2 -0.005323 03-1197-4176  21-2173-4671
~

000-173-170-1

CETIS™ v1.8.0.8

Analyst: BH QA: lﬁl’(
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CETIS Summary Report Report Date: 30 AUg-1116:34 (p 1 of 1)
Test Code: 17C14C8F | 03-0854-4015
Reference Toxicant 86-h Acute Survival Test NewFields
‘atch D: 13-3298-2720 Test Type: Survival Analyst:

Start Date: 09 Aug-11 15:30 Protocol: PSEP (1995) Diluent: Laboratory Seawater

Ending Date: 12 Aug-11 15:40 Species: Neanthes arenaceodentata Brine: Not Applicable

Duration; 72h Source: Agquatic Toxicology Support Age: Juv

Sample |1D: 01-7103-2688 Code: A31C070 Client: Internal Lab

Sample Date: 09 Apr-09 Material:  Unionized Ammonia Project: Reference Toxicant

Receive Date: 089 Apr-09 Source: Reference Toxicant

Sample Age: 852d 16h Station: POS0408.70

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

000-173-170-1

CETIS™ v1.8.0.8

01-1263-8916 Proportion Survived 1.193 1.408 1.296 531% Dunnett's Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level mg/L. 85% LCL. 95% UCL TU Method
07-2063-2491 Proportion Survived EC50 1.547 1.508 1.586 Spearman-Karber
Proportion Survived Summary
Conc-mg/L  Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
G Dilution Water 3 1 1 1 1 1 0 G 0.6% 0.0%
G.462 3 1 1 1 1 1 0 0 0.0% 0.0%
0.769 3 1 1 1 1 i 0 0 0.0% 0.0%
1.193 3 1 1 1 1 H 4] 0 0.0% 0.0%
1.408 3 6.8667 0.84514 0.8882 0.8 0.8 0.03333 0.05774 6.658% 13.33%
1.754 3 G 0 0 0 0 ] 0 100.0%
~~=wroportion Survived Detail
.onc-mg/L.  Control Type Rep1 Rep 2 Rep 3
¥ Dilution Water 1 1 1
0.462 1 1 1
0.769 1 1 1
1.193 i 1 1
1.408 0.9 C.9 0.8
1.794 0 0 0
P

Analyst: YBH QA ﬁl’{




Privileged and Confidential
Attorney-Client Work Product

CETIS Test Data Worksheet Report Date: 30 Aug-11 16:34 (p 1 of 1)
Test Code: 03-9854-4015/17C14C8F
Reference Toxicant 96-h Acute Survival Test NewFields

000-173-170-1

CETIS™ v1.8.0.8

' art Date: 0% Aug-11 15:30 Species: Neanthes arenacecdentata Sample Code: A31CG70
End Date: 12 Aug-11 15:40 Protocol: PSEP {1995) Sample Source: Reference Toxicant
Sample Date: GS Apr-08 Material: Unionized Ammonia Sample Station: P090408.70

Conc-mg/L |Code! Rep | Pos | # Exposed # Survived Notes

[t} B 1 7 40 10

0 D 2 1 10 10

0 D 3 13 10 10
0.482 1 14 10 10
0.462 4 4 10 10
0.462 3 115 10 10
0.769 1 18 10 10
0.769 2 i 10 10 10
0.769 3 2 10 10
1.193 1 17 10 10
4,193 2 3 10 10
1,493 3 1 42 10 10
1.408 1 5 10 9
1.408 2 8 10 9
1.408 3 ] 10 8
1.794 1 & 10 0
1.794 2 i1 10 0
1.794 3 ;18 10 0

L
ST

Analyst: tz H QA;__)'S\_'S




Privileged and Confidential
Attorney-Client Work Product

CETIS Summary Report Report Date: 3C Aug-11 1632 (p 1 of 1)
Test Code: 12885920 } 03-1197-4176
Reference Toxicant 96-h Acute Survival Test NewFields
atch 1D: 03-3283-2190 Test Type: Survival Analyst:

Start Date: 09 Aug-11 15:3C Protocol: PSEP (1985) Diluent: Laboratory Seawater

Ending Date: 13 Aug-11 15:40 Species: Neanthes arenacecdentata Brine: Not Applicable

Buration: 4d 0Oh Source: Aguatic Toxicolegy Support Age: Juv

Samptle ID: 10-2932-2731 Code: 3DSA3TEB Client: internal Lab

Samptle Date; 09 Apr-09 Material:  Total Ammonia Project: Reference Toxicant

Receive Date: 09 Apr-09 Source: Reference Toxicant

Sample Age: 852d 16h Station: P0S0458.70

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

21-2173-4871 Proportion Survived 162 180 139.2 5.31% Dunnett's Muitiple Comparison Test

Point Estimate Summary

Analysis ID  Endpoint Level mg/l 85% L.CL. 85% UCL TU Method

17-1966-7852 Proportion Survived EC50 247 5 228 268.8 Spearman-Karber

Proportion Survived Summary

Conc-mgfL  Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Y%Effect
0 Dilution Water 3 1 1 1 1 H 5} 0 0.0% 0.0%
251 3 1 1 1 1 1 &) 0 0.0% 0.0%
52.4 3 1 1 1 1 1 0 0 0.0% 0.0%
102 3 1 1 1 1 1 0 0 0.0% ¢.0%
180 3 0.8657 0.8451 0.8882 0.8 0.9 0.03333 0.05774 6.66% 13.33%
385 3 0 ¢] 0 0 0 Q 0 100.0%

“roportion Survived Detail

-onc-mg/L  Control Type Rept Rep 2 Rep 3

0 Dilution Water 1 1 1

25.1 1 1 1

52.4 1 1 1

102 1 1 1

190 0.9 0.8 0.8

385 0 0 Q

P

000-173-170-1

CETIS™ v1.8.0.8

LEP

Analyst:
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CETIS Test Data Worksheet Report Date: 30 Aug-11 16:31 (p 1 of 1}
Test Code: 03-1197-4176/12985020
Reference Toxicant 96-h Acute Survival Test NewFields

000-173-170-1

CETIE™ v1.8.0.8

:art Date: 09 Aug-11 15:30  Species: Neanthes arenaceocdentata Sample Code:  3D5A37EB
End Date: 13 Aug-11 15:40 Protocol: PSEP (1995) Sample Source: Reference Toxicant
Sample Date: 09 Apr-09 Material: Total Ammonia Sample Station; P090409.70

Conc-mg/L |Code| Rep | Pos | # Exposed # Survived Notes

0 D 1 8 10 10

0 D 2 2 10 10

0 D 3 ] 14 10 10
251 1] 8 10 w oy
251 2 |16 10 10
25.1 3 ] 47 10 10
52.4 1 4 10 10
52.4 2 & 10 10
524 3 15 10 10
102 1 7 1¢ 10
102 2 i1 10 10
102 3 | 18 10 10
190 1 1 10 9
190 2 8 10 9
190 3 | 10 10 8
385 1 12 10 ¢
385 2 13 10 ¢
385 5 | 3 19 0

ﬂ"‘\\

Analyst:___b\_{ QA:ﬂq
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96-+OUR REFERENCE TOXICANT ..£ST
OBSERVATION DATASHEET

et

SPECIES

Neanthes arenaceodentata
CLIENT PROJECT NEWFIELLS JOB # PROJ-E'.C_T MANAGE.-F.t ] NEWFIELDS LAB PROTOCOL

WDOE Port Gamble 860.0358.000] Will Hafner Port Gamble . PSEP 1985

SURVIVAL & BEHAVIOR DAT DATA
[oaSERVATIONS KEV W QMC-UA\% Yoo DAY R T N e T N T
¥ = normal L = anoxic surface !DATE DATE DATE . DATE

b e e 2o on 1B 2 6(&3 /[( .

A= avoidance U= excess food TECHNICIAN TEGHA IAN TECHNICIAN TECHNIGIAN
CLIENT! NEWFIELDS ID CONC. rep| [NITIAL a oo NVW\/\%_ —A-er—-
value ! units NUMBER { #ALIVE : #DEAD OBS #ALWE 0BS #ALIVE : #DEAD 085S #ALIVE : #DEAD oBs

Xe; N lwie N[0
L

I
[=]
g
Q|

RefTox- | 0  moL \w ................. Nl i Z N e e .& 0 g
N ,
N

3
S
¥y
& ¢

3
1
Ref Tox.- 15.0 mgll |2
1

Ref. Tox.- 30 mgit j2 1{#]

Ref Tox - 60 ol

Ref Tox.. 120 mat SRR SOROTOTUURINN: OO0 OO0 WEORVOTOTE M. SR S MetBOON

el Tox.. 240 mal SO N &

PopproEEREeRls
= =S
Vo vl e e oels kol
Ml o
AN

TSN

[ ;

Page 1
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Tk ProgudOUR RE";\?ENCE TOXICANT TEST WATER QUALITY D" "ASHEET

] WDOE Port Gamble Neanthes arenaceodentata Port (Gamble . PSEP 1985
NEWFIELOS JOB NUMBER PROJECT MANAGER AUANTITY OF STOCK TARGET: 0.8 mL QUANTITY OF DILUENT; 1600mL INT  prad
860.0358.000 Will Hafner ACTUAL: ?05‘ o rcrva: |G 00 O % DATE PREP 2 CF, l(
VO aJo"qu.?O %83’34‘70}1 00AugT1 i 53’0 13Aug11 lgﬂ’O
WATER QUALITY DATA
F3W30811.01 0 0
o se Jb] 3% 2] VRS 12| 24 |2 AD | [Jibe
Ref.Tox.-ammonia 0 mgiL 1| Rep é ,1 . S/ Z \ 0\ \ 4 ’Lq s ’{D] } f 7/7', lo
2 e (6] F.0 [ 146 N zq |211.7 [
dire o) 2. 71 4% 12| 294 1721 323 P 8liz
0 |Stock (0 1% /f/ l(é ( l 201 2 g‘% L 9{0‘1
Ref Tox.-ammenia 15 mgiL ! Rep é ‘]‘é L l% -Q\ Z. ‘Lq Z ’\'G g/fD
2ire €| LT 7l @Ay (24 29 27114 [ Bt
s [me [l 275 |2l ¢ 2] 24 21 %4 [l 8[2
oo Jo| % |20 '9.S 12| 74 121 3] 8l
Ref.Tox.-ammonia 30 mgil. 1| Rer é A\‘/l/ Z t% 'q. Z —'LC\\ Z /1“0 ‘7@ g”D
2re | pl 16 |2 19,5 29 | 1.8 e8I
sire (U F2 |20 146 2] 24 2] 24 |3 ¢fiz
o oo o 3.9 (20 19C (21 94 |2] %\ | NBq
Ref Tox.-ammonia &0 mgiL ! Rep é 1"‘7 Z {0\ '\ Z— ‘1 G\‘ z" /\(ﬂ %" g”D
2jf gl 1) (* As |20 =g (2| 0.7 Bk 8
slree [ 23 120 tas (27 2% J2[ 28 d ol
o o [l 1B |7 8.5 |21 74 |[Z] 4. & L B[oq
Ref.Tox.-ammonia 120 mgiL VLR é /\ 47 L ‘t\ b Z ’LR z' /\ .% + f g([p
2 Jg0 AN 9] 148 {20 4 12 16 | Y7 BN
slre flol 30 1) 4.9 12 29 12 33 Du gl
0 [stock | {y B 21 18.¢ L 30 1 G2 A4
Ref Tox.-ammoria 240 ma/t ! Rep @ P.‘ 6\ “L 1g‘ q Z ’50 2/ 7' é‘/ /“t %{(D
2 |[Rrep A 7,@ 1 {q. i- ‘?,/'ZO % 74 /] 8'”
3 {ree [L]OFLG2UL] 12.¢C 2] 3o 120 1S [\ 8lz

Owe v Blufu.

Day 4-

ey

4
S
50
o
120

Do

1.3
1.3
T.7

7\
x.0

Tewmyp

1.9
(1-%
(4.9
(1.9

4. 9

Cal,

29
24
729
19

19

Page 1
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i,..‘?;..—. S v poa

| NEWFIELDS | Page _of
Ammonia and Sulfide Analysis Record
Client/Project: Organism: Test Duration (days):
N Lantines 70

PRETEST INITI / FINAL / OTHER (circle one) DAY of TEST: L

0 YING (OV) / POREWATER (PW) (circle one)
Comments: M\?ka\’ R

Calibration Standards Temperature

Sample temperature should be within
Date: Temperature: +1°C of standards temperature at time
. : and date of analysis.
Al NS Y

&[S, 0957 | MO RIA(LUME NN /
\S 35, | \\ /
30 524 N4
L0 oo || X
|20 e || | PN
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Un-ionized Ammonia Calculator

Project: Ammonia RT Date of Test:  108-Aug-11

Project ID: |, Test Type: N. arenaceodentata

To convert Totat Ammenia (mg/L) to Free {un-ionized} Ammonia {mg/L) enter the corresponding total ammenia, salinity, temperature, and pH.

H i-factor

femp (C)

temp {K}

Mod NH3U {mg

integer: {-factier
1 .26
2 9.27
3 .28
4 8.29
5 9.30
g
7
8

0.000

15 25.100 29 7.8 18.5 291.66 9.3244 0.462
30 52,400 29 7.7 18.5 291.66 9.3214 0.769
60 102.000 29 75 18.5 29166 9.3214 1.193
120 150.000 29 7.4 185 291.66 9.3214 1.408
240 385.000 30 7.2 18.5 291.66 9.3242 1.794

9.32
9.33

8.34

Y
el e I T L S I
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ORGANISM RECEIPT LOG

Date Time: NewFields Batch No.
ofo/u 0% A< o6 01
Organism / Project: Source:
Neantwed,/ Pl Gampe. & Myc| Pawah cTox. Supeork
Address: | -Invoice Attached
on FHle No
Phone: - Contact:
on Tl | O Hesier
No. Ordered: o 1 No. Re'ceivéd: Source Batch:
500 %oo + loA Cultuwe

Condition of Organisms:

Approximate Size or Age:

braage date  Tpo-Thz/

Good

Shipper: , B of L (Tracking No.)
(ouvien Ny
Condition':;_‘t:"if Ci&fntainer: Received By:
_ food Ju
- DO Tem Conductivity or H Technician
Container | - (m' ”'_) (OC;J' Salinity (U?I't Initial
_ mg (Include Units) its) (Initials)
V139 20\ 20 pot T+ JL

Notes:
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Aquatic Toxicology Support
1849 Charieston Beach Road West
Bremerton, Washington 98312
{360) 813-1202

Order Summary
Species: Neanthes arenaceodentata® Emerge Date:
TR0 -7/l
Number Ordered: Number Shipped: .
Reo PPEE g 00 +10 2,
Date Shipped: ‘ Salini t): .
PP Blalu w (pp) 3

*Smith 1964. CSU Long Beach strain. Feed upoen arrival.
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Biological Testing of Sediment

APPENDIX C

LARVAL DEVELOPMENT TEST

Mytilus galloprovincialis Development Test: Laboratory Data Sheets
Mytilus galloprovincialis: Reference Toxicant Test
Mytilus galloprovincialis Organism Receipt
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sssaton e ETeTt Wistk Product LARVAL DEVELOPMENT TEST
NEWFIELDS | ENDPOQINT DATA
T B
Mylilus sp
E'ém’ PROJECT JOBm PROJECT MANAGER NEWFIELDS LAB / LOCATION |PROTOCOL
AMEC Confidential . B. Hester Port Gamble { Incubator PSER (1995)
ORGANISH BATCH TEST START DATE: TIME TEST END DATE:  JTIME
TS 624 SRR oo [fleln | (A0
LARVAL OBSERVATION DATA
NGMBER NUMBER
CLIENT/ NEWFIELDS 1D REP DATE TECHNICIAN COMMENTS

NORMAL

1\ /| 306 |8lshi | b
I\ /| B |

STOCKING DENSITY 3 \( '3"‘[ ’5 /

AN EL |

s |/ | 4 0

S

] 33
2 A0

Controt / 3 %2
4 320
5 30%
1] a8

2 24+
s | 236

s | 3 A
t| a5}
2 | 236
GJ-8/ 3 gg“{
4 ;1’5\1

s | 251

fhopr_| S

)
<
jJ“P(nG\_c.—C_C..LUTX) ’C_CA‘-C

Page 1 of 1
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Resuspension

[SPECIES
Mytilus sp
ﬁm PROJECT JOB NUM-B?C.? PROJECT MANAGER NEWFIELDS LAB f LOCATICN [PRGTOCOL
AMEC Confidential . B. Hester Port Gambie / Incubator BSEP (1995)
ORGANISM BATCH TESY STARY DATE: TIME TESTEND DATE:  |TIME
TS0 | R X [I oo | §(Y1t | 5D
LARVAL OBSERVATION DATA
WUMBER NUMBER
CLIENTI NEWFIELDS ID REP NORMAL DATE TEGHNIGIAN COMMENTS
1 306
2 322
STOCKING DENSITY 3 343
4 341
5 329
1 2\S S
2 | 324 2
Control / 3 30 A (0
4 S W l
5 333 |
T e \
2 | 2¢9 t
Cl-01/ 3 %6 g_ 3
4 >G5 o \
5 250 o
1 A 39 d
2 23 t
GJ-8/ 3 9‘6- \ﬂ 3
4 I3 4 l
s | 239 2
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LARVAL DEVELOPMENT TEST

WATER QUALITY DATA

CLIENT PROJECT SPECIES TNEWFIELDS LAB | LOCATION TPROTOCOL
AMEC Confidentiat Mytilus sp Port Gamble / Incubator {PSEP (1905)

JOB NUMEBER PROJECT MAN.;G.E;eSter TEST START DA1{')E.8Aug1 1 TiMEiqob ?EST;D ;Ag. I [ ?lM{quo

oy 5t oo et ol W seveoprirt et v et oy v WATER QUALITY DATA
TEST B0 fmaiL) Tomp (°C] Sal PPt ) ATMOTIE L3t
5 o S i we—| £ | &
CLIENT/ NEWFIELDS ID DAY | Randoms# REP proeee . v — e — = pprre — EPET EETTNTIS Rty et

Control / 0 wasur| g | . © 7\}[,5 > 3 | H YD ‘mb £0.8 r,.,(y g,ODC)MUé 8{2’”1
Control / 1 waQ Surr @ /“}:}' RRIVAY 2 7l 7 /ﬁl,f,l- L ‘g{Oﬁ
Control / 2 wasurl 50 el 2 1L A4 29 |z 7.8 o 5| B o053 ¥ =10
Control / 3 WQ Surr é 7‘7 té‘{,{ ) Zol 27, 7 (% g/((
Control / 4 WQ Surr v ’,}g 2 qu 7/ 74 0 q,% j(_, %{l$
C01/ 0 wasur |, | 32 1165 -] 34 |2 Y ,{‘74.05 vy} 000 f181(1
Gi-01/ 1 wasurl (, |1y (2] o] 2] 24 |2 33 Jul 8loq
CH01/ 2 wasur| 21 7] 2|2 Ié5 =1 -{q 24 1.7 7 0.5 Yq‘; 0054 7’%,’3//0
Ct-01/ 3 waQ Surr é Tl lbolzl 24 |4 7.7 %f@/{[
C101/ 4 wasur| \, | ;.4 |2 [¢.9 2124 /27,’,} )L ‘8“2
cssr o) Jwasur|(, 13 313 V65| 0] 99 | o] 3R | P b 000 g sz
GJ-8/ 1 WQ Surr ka I VRIcas ) 291 7 0.9 | Bloq
ci8/ 2 wa surf [ é(é . N4z |z17T7 N2 b5 %7 .ol 7/@3/{0

GJ-8/ 3 WQ Surr é é.g A 15‘3 7. 19 |2]4.0 /a?, B
GI8/ 4 wasur| ] g 21w W] 2 29 |7 73 \JL Ble

esus
gl 1500

Page 1 of 1
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Page of
Ammonia and Sulfide Analysis Record
Client/Project: gams Test Duration (days):
AmeC | Cars Corfdhnhal ntvw 5P (Qerrvold) J
PRETEST FINAL / OTHER (circleone) DAY of TEST: é y
/! POREWATER (PW) (circle one)
Comments:
Calibration Standards Temperature Sample temperature should be within
Date: T emperature: +1°C of ste%ndarlds temperature at time
and date of analysis.
8 fwg . W NG
P , _ Date of Ammoma o - Date of . Sample | | G Sulf.
_ngpl§ If.).o_r' COII;C’ Sampling and *| ~ Value ng’? Readmg and Preserved | pH | (Eai)_ 1 mg/lL
Description. | OTReP | mitials | (mgL) | > | Initials | O | o] PPV
& TRV, | BRI MME| L6 & | H.G &\&uw% N /\ / &
SN [ ¢o.S | A X x
3. |V Y 0.5 | v J A Y N &

O | Stmpls presovidk = K (M8 E&((L -
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LARVAL DEVELOPMENT TEST INITIATION

| NEWFIELDS

DATA SHEET /2 e 1
CLIENT PROJECT JOB NUMBER PROJECT MANAGER LABORATORY PROTOCOL
WDOE Port Gamble 860.0358.000 Will Hafner Port Gamble Incubator PSEP (1995)
TEST ORGANISM SPAWNING DATA
SPECIES SAMPLE STORAGE
Mytilus sp 4 Degrees Celsius - dark

SUPPLIER I I[‘ L\ ORGANISM BATCH SEDIMENT TREATMENT

TAP/ !a,- SL\J g TS o4 I none
DATE RECEIVED TIME RECEIVED DATE USED TEST CHAMBERS

851\

o913

&.6.11

1 L. Mason Jars

SPAWNING METHOD

INITIAL SPAWNING TIME

heat shocle 420

FINAL SPAWNING TIME

[0

EXPOSURE VOLUME

900mL seawater / 18g Sediment

MALES FEMALES SPERM VIABILITY EGG CONDITION TIME OF SHAKE
1 v Lood 1310
BEGIN FERTILIZATICN END FERTILIZATION CONDITION OF EMBRYOS TIME QF INITIATION

1500 \ 655

bed

96 1655

AEC . TR0

SPECIAL CONDITIONS

UV LIGHT EXPOSURE {YES!NO)

AERATION FROM TEST INITIATION (YES/NO)

Mo

Mo

SCREEN TUBE TEST (YES/NO)

OTHER (EXPLAIN}

No

EMBRYO DENSITY CALCULATIONS
Eus socke = 5L x100= Sboo

Tos<d agoc0
Ac v‘-\ SjéOG

12T

SOV

4, 8

wwww¢ﬁmw_

BIV — pup x e = 188 g sk

T oA~ Seamt

2l s

Vi'G {

Page 1 of 1
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CETIS QC Plot Report Date: 14 Sep-11 09:55 (1 of 1)
Mussel Shell Development Test NewFields
“"agt Type: Development-Survival Organism: Mytilis galloprovincialis (Bay Mussel) Material: Unionized Ammonia

rotocol:  EPA/BGCO/R-95/136 (1995) Endpoint: Combined Proportion Normal Source: Reference Toxicant-REF
Mussel Shell Development Test
0.40+
0.35-] A
0.30 +28
2 ]
§ 0.5
2 s A
E i +1s
< 0.20+
3 :
g 0.154 A Mean
=
=] 0.10-
2 ]
0.05+ -
£ ] \ s
B 0,00 e
w ]
. = -23
s & & & & & £ & L %
T T 3 ¥ § § I ¥ 3 § ©¥ I 73
2 a L £ o E] A z £ £ ] A 2
& e 0 3 8 % S = g o ~ b 2
Mean: 0.1345 Count: 12 -1s Warning Limit: 0.04577 -2s Action Limit: -0.043
Sigma: 0.08873 cv. 66.00% +1s Warning Limit: 0.2232 +2s Action Limit: 0.312
dzality Control Data
roint Year Month Day QC Data Deita Sigma Warning Action TestID Analysis ID
1 2007 Jun 5 01213 -0.0132 -0.1488 17-0739-8898 10-1551-5669
2 2008 Dec 21 0.2585 C.125 1.409 +) 05-3499-0994 20-3133-7893
3 2009 Feb 13 0.06204 -0.07246 -0.8167 18-6236-0561 06-7481-6770
4 Mar 10 0.3517 0.2172 2.448 {(+) (+) 01-2553-1917 07-8608-9501
5 Oct 6 009737 -0.03713 -04184 12-5136-9103 16-3438-8103
6 2010 Jun 28 0.153 0.01853  0.2088 08-4991-0393 17-5757-3927
7 Jul 7 0.1108 -0.02372 -0.2674 02-1485-2371 00-1000-1952
8 Aug 11 0.1078 -0.02673 -0.3012 00-0200-7271 18-2014-1654
b4 2011 Feb 16 0.1285 -0.006036 -0.06803 (09-3897-2905 17-1388-7996
10 Apr 28 0.03302 -0.1015 -1.144 (-} 15-8989-12687 11-3776-9131
11 Jun 17 0.08406 -0.07044 -0.7938 08-8870-1345 11-6524-9003
12 Jul 21 01245 -0.009967 -0.1123 11-2515-1636 (1-5330-1472
13 Aug 8 0.00088 -0.04362 -0.4816 18-0422.6477 19-2033-3628
TN

000-173-170-1

CETIS™ v1.8.0.8

Analyst: }6}4 Q;f\.jé}’/L
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CETIS QC Plot Report Date: 14 Sep-11 09:55 (1 of 1)
Mussel Shell Development Test NewFields
st Type: Development-Survival Organism: Mytilis galloprovincialis (Bay Mussel) Material:  Unionized Ammonia

. rotocol:  EPA/GOO/R-95/136 (1995) Endpoint; Combined Proportion Nermal Source: Reference Toxicant-REF
Mussel Shell Development Test
6.16
] +28
(.14
8 0127 /.\
é ] - +15
H 0.10;/
T oosd /\
g 8 k /\ Mean
L ]
= 0.06- v \/ \/\\ \
5 ]
= ]
g 0.04—: -1s
-l N
8 o0z
Z .
0.00 =T T T e o
g < = Q@ : - i b i in i) 7 i
E g & kS 8 5 = 2 ? g 3 2 Z
3 b8 jas S & & © = g & = o =
Mean: 0.07408 Count: 12 -1s Warning Limit: 0.03805 -2s Action Limit: 0.00202
Sigma: 0.03803 cv: 48.60% +1s Warning Limit: 0.1101 +2s Action Limit: 0.1461
A‘iality Control Data
Point Year Month Day QC Data Delta Sigma Warning Action TestID Analysis ID
1 2007 Jun 5 0.082 0.01792 04874 17-0739-8898 07-0629-1792
2 2008 Dec 21 0146 0.07192 1.996 (+) 05-3499-0994 18-9577-0809
3 2008 Feb 13 0.045 -0.02808 -0.8071 18-6239-0561 11-6295-6211
4 Mar 10 0127 0.05282  1.4869 (+) 01-2553-1917 11-15854256
5 Oct B 0.049 -0.02508 -0.6961 12-5136-8103 12-5054-7030
6 2010 Jun 28 0.086 0.01182  0.3308 06-4991-0393 11-6909-7502
7 Jul 7 006 -0.01408 -0.3808 02-1495-2371  16-9581-2110
8 Aug 11 0.067 -0.00708 -0.1965 00-0200-7271 08-0625-7138
9 201t Feb 16 0.063 -0.01108 -0.3075 09-3897-2905 06-6760-4608
10 Apr 29 0.025 -0.04808 -1.362 {-) 15-8089-1267 19-9101-7366
i1 Jun 17 0.038 -0.03608 -1.001 -) 09-8870-1345 16-9496-0223
12 Jul 21 0.091 0.01692 0.4696 11-2515-1636 20-3348-1432
13 Aug 8 0.055 -0.01008 -0.5296 18-0422-8477 16-9302-5062
P
000-173-170-1 CETIS™ v1.8.0.8 Analyst: QA:
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CETIS QC Plot Report Date: 14 Sep-11 09:53 (1 of 1)
Mussel Shell Development Test NewFields
"t Type: Develepment-Survival Organism: Mytilis gailoprovincialis {Bay Mussel} Material: Total Ammonia

000-173-170-1

CETIS™ v1.6.0.8

.rotocol:  EPA/GOO/R-95/136 (1995) Endpoint;: Combined Propostion Normai Source: Reference Toxicant-REF
Musse! Shell Development Test
251
SHA
1 +2s
'g 15—, / \
e +13
E E:
& 104
g ] Y.
= L Mean
=4 5‘ \./‘/ \.\/
[=)] 4
&
o -13
I B T RRA I
[T}
5 -25
" & & & & & & 5 5 ~ N iy
2 @ = < - O - i i - = 0\
s 5§ 8 & 5 32 3 & & 35 37 3
EY i o g s < has 2 2 ™~ ~ 3
Mean: 6.916 Count: 11 -1s Warning Limit: 1.278 -2g Action Limit: -4.36
Sigma: 5.638 cv: 81.50% +ts Warning Limit: 12.55 +2s Action Limit: 18.19
" Jality Control Data
_Point Year Month Day QC Data Delta Sigma Warning Action Test D Analysis D
1 2007 Jun 5 5215 ~1.701 -0.3016 01-6333-0814 12-4098-9949
2 2008 Dec 21 2262 15.7 2.785 +} (+) 12-6474-4613  04-0535-6581
3 2008 Feb 13 3131 -3.785 -0.6713 10-3071-2823 08-8123-7720
4 Oct 6 4482 -2.424 -0.429% 07-2371-5815 13-0415-7840
5 2010 Jun 28 7648 0.7321 0.1299 07-1034-9426 03-6358-7926
& Jul 7 5575 -1.341 -0.2378 04-2822-4836 15-5999-5088
7 Aug 11 4.462 -2.454 -0.4352 13-7609-4380 17-7827-2329
8 2011 Feb 6 9.664 2.748 0.4873 20-0761-1522 20-6550-1011
g Apr 29 1478 -5.44 -0.9648 18-3523-8130 06-7880-5033
10 Jun 17 5304 -1.612 -0.2858 02-0301-C805 04-5775-2688
11 Jul 21 6.488 -0.4278 -0.07588 21-3110-1881 08-5324-8376
12 Aug § 6.021 -0.8952 -0.1588 00-5338-2187 07-3882-4806
Fa

Analyst: ﬁ“ QA &’/(
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000-173-17G1

CETIS™ v1.8.0.8

CETIS QC Plot Report Date: 14 Sep-11 G8:53 (1 of 1)
Mussel Shell Development Test NewFields
' st Type: Development-Survival Organism: Mytilis galloprovincialis (Bay Mussel) Material; Total Ammonia
rrotocol: EPA/G00/R-95/136 (1995) Endpoint: Combined Proportion Normat Source; Reference Toxicant-REF
Mussel Shell Development Test
14+
1 +25
10+
& :
E B_: i +1s
E 4
< 6]
2 / \ . 7 N——
= 4 ; V \/l\.—__/ e
.E 2
o -1s
<] ;
z  rrmmmm e e e oo
KU —— T . T T 1
P < < : 2 i i N 7 o o 5 o
& ~ pH =] £ & e b = a o ~ ®
Mean: 4.362 Count: 12 -1s Warning Limit: 1.218 -2s Action Limit: -1.926
Sigma: 3.144 cv: 72.10% +1s Warning Limit: 7.506 +2s Action Limit: 10.65
aality Control Data
Point Year Month Day QC Data Della Sigma Warning Action TestID Analysis ID
1 2007 Jun 5 4 -0.362 -0.1151 (1-6333-0814 13-4506-0854
2 2008 Dec 21 127 8.338 2.652 (+) {+) 12-6474-4813 15-0418-5551
3 2008 Feb 13 2.28 -2.082 -0.6622 10-3071-2823 17-3079-6683
4 Mar 10 7.89 3.528 1122 (+) 06-0704-5509 16-7884-0234
5 Cct 6 243 -1.832 -0.6145 07-2371-5815 10-2017-4175
8 2010 Jun 28 4.08 -0.282 -0.08969 07-1034-9426  04-4386-3406
7 Jul 7 252 -1.842 -0.5859 04-2822-4836 10-1366-3288
8 Aug 11 2.69 -1.672 -0.5318 13.7609-4380 12-7053-9764
9 2011 Feb 16 4.75 0.388 0.1234 20-0761-1522 16-1511-4818
10 Apr 289 113 -3.232 -1.028 (-} 18-3523-8130 21-1832-0856
11 Jun 17 3.1 -1.252 -0.3982 {2-0301-0805 Q0-1872-7736
12 Jul 21 4786 0.398 0.1266 21-3110-1881 08-7241-8373
13 Aug 8 382 -0.742 -0.236 00-5338-2187 (8-7520-6674
.

o L o




Privileged and Confidential
Attorney-Client Work Product

CETIS Summary Report Report Date: 14 Sep-1109:856 (p 1 of 1)
Test Code: GB8A4FAD | 18-0422-6477
_Mussel Sheli Development Test NewFields
atch iD: 06-5464-4788 Test Type: Development-Survival Analyst:
Start Date: 08 Aug-11 17:05 Protocol: EPA/G00/R-95/136 (1995) Diluent: Laboratory Seawater
Ending Date: 10 Aug-11 19:0C Species:  Mytilis galloprovincialis Brine: Not Applicable
Duration: 50h Source: Taylor Shetfish Age:
Sample ID; 00-3581-0043 Code: 223F19B Client: Internal Lab
Sample Date: 09 Apr-09 Material:  Unionized Ammonia Project: Reference Toxicant
Receive Date: 08 Apr-09 Source: Reference Toxicant
Sample Age: 851d 17h Station: POO0400.68

Comparison Summary

Analysis ID  Endpoint NQEL LOEL TOEL PMSD TU Method

16-9302-5062 Combined Proportion Norm 0.085 0.117 0.08022 1.68% Dunnett's Multiple Comparison Test

Point Estimate Summary

Analysis I Endpoint Level mg/L 95% LCL 95% UCL TU Method

19-2033-3628 Combined Proportion Norm EC50 0.09088 C.08921  0.09259 Spearman-Kirber

Test Acceptability

Anailysis iID  Endpoint Attribute Test Stat TAC Limits Overlap Decision

16-9302-5062 Combined Proportion Norm PMSD 0.01676 NL-0.25 No Passes Acceptibility Criteria

Combined Proportion Normal Summary

Conc-mgiL  Control Type  Count Mean 25% LCL 95% UCL Min Max StdErr StdDev CV% “%Effect

0 Dilution Water 3 1 1 1 1 1 0 0 0.0% 0.0%

0.0114 3 1 1 1 1 1 0] 0 0.0% 0.0%
0,025 3 1 1 1 1 1 G 0 0.0% 0.0%

255 3 0.984 0.9748 0.8933 0.9555 1 0.0143 0.02477 2.52% 1.6%
0.117 3 0.2192 0.2029 0.2355 0.1712 0.2568 0.02524 0.04372 19.95%  78.08%
0.192 3 0 0 0 0 0 o 0 100.0%

Combined Proportion Normal Detail
Conc-mg/l.  Control Type Rep Rep 2 Rep 3

0 Dilution Water 1 1 1
0.011 1 1 1
0.025 1 1 1
.055 0.9966 0.9555 1
0. 117 0.1712 0.2568 0.2295
0.192 0 0 0

oy

W1

000-173-170-1 CETIS™ v1.8.0.8 Analyst: ﬂ
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CETIS Test Data Worksheet Report Date: 14 Sep-1109:54 (p 1 of 1)
Test Code: 18-0422-6477/6B8A4FAD
_--Mussel Shell Development Test NewFields

000-173-170-1

CETIS™ v1.8.0.8

art Date: 08 Aug-11 17:08 Species: Mytilis galloprovincialis Sample Code: 223F198
End Date: 10 Aug-11 18:00 Protocol: EPA/B00/R-95/136 (1895} Sample Source: Reference Toxicant
Sample Date: 09 Apr-09 Material: Unionized Ammonia Sample Station: P090409.68
Conc-mgfL {Code| Rep | Pos | Initial Density | Final Density # Counted # Normal Notes

o D 1 13 292 305 305 305
¢ D 2 8 292 289 269 208
¢ D 3 11 292 312 312 312

0.011 1 7 292 310 310 308

0.011 2 3 292 299 299 267

0.011 3 | 18 292 318 318 318

0.025 i 12 292 298 298 204

0.025 2 5 292 306 306 ap2

0.025 3 |17 202 318 38 314

0.055 1 4 292 2958 285 291

0.055 2 10 292 281 281 279

0.055 3 2 292 308 300 304

0117 1 1 292 296 2¢6 50

0.117 2 16 292 282 282 75

0.117 3 14 292 289 289 67

0.192 1 g 292 250 250 0

0.192 2 15 292 277 277 0

0.192 3 6 292 250 250 0

/—.\\
Kol

Analystzm QA: ﬁ)i_
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CETIS Summa{y Report Report Date: 14 Sep-1109:52 (p 1 of 1)

Test Code: 32E8C2B | 00-5338-2187
_Mussel Shell Development Test NewFields
atch ID: 06-5464-4788 Test Type: Deveiopment-Survival Analyst:

Start Date: 08 Aug-11 17:05 Protocol: EPA/G0C/R-95/1356 (1995) Diluent: Laboratory Seawater

Ending Date: 10 Aug-11 18.00 Species:  Mytilis galloprovincialis Brine: Not Applicable

Duration: 50h Source:  Taylor Shelfish Age:

Sample [D:  05-3391-8248 Code: 1FD2F228 Client: Internal Lab

Sample Date: 09 Apr-09 Material:  Tofal Ammonia Project: Reference Toxicant

Receive Date: 09 Apr-09 Source; Reference Toxicant

Sample Age: 851d 17h Station: P030409.68

Comparison Summary

Analysis ID  Endpoint NOEL LCEL TOEL PMSD TU Method

08-7520-6674 Combined Proportion Norm 3.62 7.46 5197 1.66% Dunnett's Multiple Comparison Test
Point Estimate Summary

Analysis [D  Endpoint Level mg/L. 95% LCL 95% UCL TuU Method

07-3882-4906 Combined Proportion Norm EC50 6.021 5.884 6.151 Spearman-Karber

Test Acceptability
Analysis D Endpoint Attribute Test Stat TAC Limits Overlap Decision

08-7520-6674 Combined Proportion Norm PMSD 0.01676 NL-0.25 No Passes Acceptibility Criteria

Combined Proportion Normal Summary

Conc-mgflL.  Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Dilution Water 3 1 1 1 1 1 C 0 0.0% 0.0%
0.704 3 1 1 1 1 1 0 0 0.0% 0.0%
~—1.59 3 1 T 1 1 1 0 0 0.0% 0.0%
82 3 0.984 0.9748 095833 0.9555 1 0.0143 0.02477 2.52% 1.6%
7.46 3 0.2192 0.202% 0.2355 0.1712 0.2568 0.02524 0.04372 19.95% 78.08%
15.5 3 0 0 0 0 Y 0 0 100.0%

Combined Proportion Normal Detail

Conc-mg/L Control Type Rep 1t Rep 2 Rep 3

0 Dilution Water 1 1 1
0.704 1 1 1
1.59 1 1 1
362 0.9966 (.8555 i
7.45 0.1712 0.2568 0.2295
15.5 0 0 0

s

000-173-170-1 CETIS™ v1.8.0.8 Anaiystﬂ QA
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CETIS Test Data Worksheet Report Date: 14 Sep-11 09:51 (p 1 of 1)
Test Code: 00-5338-2187/32E8C2B
_Mussel Shell Development Test NewFields

000-173-170-1

CETIS™ v1.8.0.8

art Date: 08 Aug-1117:05 Species: Mytilis galioprovincialis Sample Code: 1FD2F228
End Date: 10 Aug-11 19:00 Protocol: EPA/BOO/R-85/136 (1995) Sample Source: Reference Toxicant
Sample Date: 09 Apr-09 Material: Total Ammonia Sample Station: P090409.68
Conc-mgil.  |Code| Rep | Pos | Initial Density | Final Density # Counted # Normal Notes

¢ D 1 10 292 305 308 305
0 D 2 18 292 299 298 298
" D 3 1 292 312 312 312
0.704 4 1" 292 310 310 308
0.704 2 9 292 228 298 297
0,704 3 15 292 318 318 318
1,59 1 17 292 298 298 294
1.59 2 16 292 308 308 302
1.59 3 292 316 318 314

3.62 1 8 202 295 295 291
3.62 2 292 281 281 27%
3.62 3 292 309 309 304

7.48 1 12 292 296 296 50

7.46 4 4 282 282 282 75

7.46 3 14 282 289 2889 67

15.5 1 6 292 250 250 0

15.5 2 2 292 277 277 0

15.5 3 13 202 250 250 0

——
T

ﬁ\lk QA ﬂ

Analyst:
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NEWFIELDS LARVAL DEVELOPMENT TEST
1| AMMONIA REF TOX OBSERVATION SHEET
o - SPECIES
— _ Mytilus Sp_
LEENT PROJECT JOB NUMBER PROJECT MANAGER NEWFIELDS LAB 7 LOCATION [PROTOCOL.
WDOE Port Gamble 860.0358.000 Will Hatner Port Gamble f Incubator PSEP (1995}
TESTID

70010944

T<039 | B.8-1( 705 g.mr‘ 1900

LARVAL OBSERVATION DATA

CLIENT! NEWFIELDS ID valio?cl;m VIAL NUMBER | REP it A::gsﬁi DATE TECHNICIAN COMMENTS
ot =os O
Ref Tox. - Ammonia 0 ng/ 2 90{ g [
e 3 [2) ~ 5
11%086 | &
Ref.Tex. - Ammonia 0.75 ng/ 2 g? A+ ;)
3 1310 o
27 | 4
Ref.Tox. - Ammonia 1.5 ng/ 2 k4 O a L‘i
3] BIM | 4
1] aal Y
Ref.Tox. - Ammonia 3 ng/ 2 1FA A
3 | 204 5
1 50 1244
Ref.Tox. - Ammonia 6 mf'f 2 75 | Q0F
3 L+ | a2l
1 O AS0O
Ref.Tox. - Ammonia 12 ng" 2 0 273
3 O 280
240
STOCKING DENSITY 2334
300

Y= 29%

Page 1 of 1
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FAiEeaien Broduct LARVAL DEVELOPMENT TEST
?FWF 1 H AMMONIA REF TOX WQ
CLIENT PROJECT SPECIES NEWFIELDS LAB/ LOCATION PROTOCOL
WDOE Port Gamble Mytilus sp Port Gamble / Incubator FPSEP (1995)
'LJOB NUMBER PROJECT MANAGER QUANTITY OF TOXICANT: QUANTITY OF DILUENT: tNIT IgH
860.0858.000 Will Hafner ACTUAL: Gpeged Fahe ¢ FeeS [ACTUAL:
TESYID OT#: TEST START DATE: T!MT TEST END DATE TIME
[JOQ 0407.49 4 853990 08Aug11 725 g.10.11 MOO
WATER QUALITY DATA
DILTIN.WAT.BATCH ORGANISM BATCH REFERENCE TOX. MATERIAL REFERENCE TOXXICANT
FSW030811.01 Ammonium choride Ammonla
: DO (mgit} TEMP(C) SAL (ppt} pH
>5.0 16 + 1 28 + 1 75+05 g w
ONC 0.0. TEMP. SALINITY pH [ 8
CLIENT/ NEWFIELDS |D . Ra— DAY | REP I — mater o meter ppt mater unlt
Tasel | 0 sk b | R0 | A Wo.b [ | 2 [ 2| 3 juwb 8l
o mor| 1 fsokl o] A VZ| . Dl2 [ 29 | 2] FS ILi9[sg
RefTox-Ammonia | Actual | 2 |stock| & T2 12| Mol 2] 29 2173 W /(0
0.SD 3 |Steck
4 | Stock
Target: 0 |Stock \0 .4 > . 3 > 29 3 F.R 4 m
075 mgii 1 |Steck| (o] PO |2 fst 4 7 724 20 33 lou] &[67
Ref. Tox.-Ammenia Actual: 2 | Stock é -1 Z 7.0 2 29 -7 1.6 '}& (0
Do | 3 [Steck ) h
4 | Stock
Torget ) 0 fseekjlg | R L (e, ] ¥ ) Lo X8 s {87
15 mon| 1 (seck| L @012 (.t |2 14 [2] 2% DL Blog
Ref. Tox.-Ammonia Actual: 2 | Stock & “7. °| > (7.0 7. A 2 | 7 & ?‘45/ g0
{ C;@\ 3 Stock
4 §Stock
Target: | 9 fsock| o} XU FD[1w.o | o] 3 3] D8 [Mmue Q187
3 omon| 1 Iseek| L %0 VL] (.Y 2] 50 2] o U] By
Ref. Tox.-Ammonia Actual: 2 |stock ( 5'0 7 I:}O Z ’_’)& ™ 7. 3 qk L (10
%\9'}_ 3 | Stock T
4 | Stock .
Tt | 0 |soed] o | Ry [ o] W3 | ] 29 [ o] R v (¥
e mon| 1 [soex] | &y 2] W2 121 29 |2 &0 |JL 8foa
Ref. Tox.-Ammoria Actual: 2 |stock] & q .0 | 170 2 z Q s ’] < 142 3o
I U\p | 3 [stock . ' ~
4 | Stock
et | 0 [sok| | R0 | o] W >R | o] ¥ ¥ 8181
12 mglt] 1 |Stock ko (%‘ 1 l(g,z 7, 24 L Q’?] }\, (6!0’!
Ret.Tox-Ammonia | Actual [ 2 [stock| ¢, | O g80] » 7.0 |z z9 2| 1.9 |Eigw
\6 (5 3 | Stock l i
4 | Stock

@ Ty Blop

Page i of 1
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Un-ionized Ammonia Calculator

Project.__[Ammonia RT . |Date of Test: |08-Aug-11

Project 1D: . Test Type: M. galloprovencialis

To convert Tolal Ammonia {mg/L} to Free (un-ionized) Ammonia {mg/L) enter the corresponding total ammeonia, salinity, temperature, and pH.

lini| H

Mod NH3U (mgil.

Integer; |-factor

1 9.26
a.27
5.28
9.29
$.30
9.32
.33
$.34

0.000

0.75 0.704 29 78 16.3 289.46 9.3214 0.011
1.5 1.590 29 7.8 16.2 288.36 9.3214 0.025
3 3.620 28 7.8 18.0 289,16 9.3214 0.055
7.460 28 7.8 16.3 288.46 §.3214 0.117
12 15.500 28 7.7 16.2 289.36 5.3214 0.192

M~ !N N

W 0~ MW A WD) =
[e}]
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@-Aifdu‘.:_b.%ﬁmmmamm T TR

{‘ EFIELD S

s Arae mraaal

ORGANISM RECEIPT LOG

Date: Time: NewFields Batch No.
s/s/u 0% 3 5 024
Organism / Project: Source:ﬁ/ﬂ
/I/L)//L/éu,j 5/& /@//M SL&//ﬁgL\
Address: 7 Invoice Attached
6""‘""“ e Yes @
Phone: Contact: _
6((‘-"-“\’ _&M-'— g s C_..
No. Ordered: No. Received: Source Batch:
| etk [ betcl~ | yA

Condition of Organisms:

Gop oA

Approximate Size or Age:

Adlt

Shipper:

B of L (Tracking No.)

L ADX RS 010001 0241

UPs

Condition of Container:

Coodl

Received By:

v~

Conductivity or

. D.O. Temp. .. pH Technician
Container o Salinity . var
(mg/L) (°C) (Include Units) (Units) (Initials)
S D

Notes:

W §

no

7}\5 @M@WWL c?(f/ﬂ/
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Biological Testing of Sediment

APPENDIX D

STATISTICAL COMPARISONS




Privileged and Confidential
Attorney-Client Work Product

One-tailed Test Result Summary

Test Endpoint Treatment |Comparison |Prob Normal |Prob Homogeneous |Statistical Test Prob > T [Significant [One-tailed Test Result
Eohaustaurius Percentage Survival Cl-01 Control 0.047 0.465 Mann-Whitney 0.212 Treatment >= Comparison
Eohaustaurius Percentage Survival GJ-8 Cl-01 0.062 0.558 T-test Equal Var 0.278 Treatment >= Comparison
Larval Standard Percentage Normal Development C1-01 Control 0.185 0.099 T-test Unequal Var 0.089 |Yes Treatment < Comparison
Larval Standard Percentage Normal Development GJ-8 Cl-01 0.507 0.011 T-test Unequal Var 0.124 Treatment >= Comparison
Larval Resuspension Percentage Normal Development C1-01 Control 0.012 0.830 Mann-Whitney 0.024 |Yes Treatment < Comparison
Larval Resuspension Percentage Normal Development GJ-8 Cl-01 0.089 0.132 T-test Equal Var 0.162 Treatment >= Comparison
Neanthes Dry Weight Individual Growth Rate (mg/ind/d) C1-01 Control 0.794 0.074 T-test Unequal Var 0.161 Treatment >= Comparison
Neanthes Dry Weight Individual Growth Rate (mg/ind/d) GJ-8 Cl-01 0.881 0.032 T-test Unequal Var 0.302 Treatment >= Comparison
Neanthes Ashed Weight Individual Growth Rate (mg/ind/d) C1-01 Control 0.740 0.659 T-test Equal Var 0.238 Treatment >= Comparison
Neanthes Ashed Weight Individual Growth Rate (mg/ind/d) GJ-8 Cl-01 0.874 0.291 T-test Equal Var 0.516 Treatment >= Comparison
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group

AMEC Confidential Statistical Comparison

T-test Results, This is a 2-tailed result

See Summary Page for 1-tail Result

Control 5
Reference 5
Diff (1-2)

group

Control

Reference
Diff (1-2)
Diff (1-2)

Method

Pooled
Satterthwaite

Method

Pooled
Satterthwaite

Method

Folded F

The TTEST Procedure

Variable: result
Mean Std Dev Std Err
1.4273 0.1415 0.0633
1.2426 0.2342 0.1047
0.1846 0.1935 0.1224
Mean 95% CL Mean

1.4273 1.2516 1.6029
1.2426 0.9518 1.5335
0.1846 -0.0975 0.4668
0.1846 -0.1086 0.4778

Variances DF

Equal 8

Unequal 6.5752

Equality of Variances

Num DF

Den DF

4 2.74

t Value

F Value

Minimum
1.2626
1.0371

Std Dev
0.1415
0.2342
0.1935

Pr > |t

0.1698
0.1778

Pr > F

0.3522

test=Larval Standard endpoint=Percentage Normal Development Treatment=C1-01

Maximum

1.5708
1.5708

95% CL

0.0847

0.1403
0.1307

16:03 Monday, September 26, 2011 1

Std Dev

0.4065
0.6731
0.3707
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---------------- test=Neanthes Ashed Weight endpoint=Individual Growth Rate (mg/ind/d) Treatment=C1-01

group

AMEC Confidential Statistical Comparison

T-test Results, This is a 2-tailed result

See Summary Page for 1-tail Result

Control 5
Reference 5
Diff (1-2)

group

Control

Reference
Diff (1-2)
Diff (1-2)

Method

Pooled
Satterthwaite

Method

Pooled
Satterthwaite

Method

Folded F

The TTEST Procedure

Variable: result
Mean Std Dev Std Err
0.4777 0.0581 0.0260
0.4537 0.0420 0.0188
0.0240 0.0507 0.0321
Mean 95% CL Mean
0.4777 0.4056 0.5498
0.4537 0.4015 0.5059
0.0240 -0.0499 0.0980
0.0240 -0.0512 0.0992
Variances DF t Value
Equal 8
Unequal 7.2883

Equality of Variances

Num DF

Den DF

4 1.91

F Value

Minimum

0.3966
0.4189

Std Dev

0.0581

0.0420
0.0507

Pr > |t

0.4755
0.4776

Pr > F

0.5465

16:03 Monday, September 26, 2011

Maximum

0.5519

0.5127

95% CL

0.0348

0.0252
0.0342

Std Dev

0.1669
0.1208
0.0971
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AMEC Confidential Statistical Comparison

T-test Results, This is a 2-tailed result

See Summary Page for 1-tail Result

group N
Control 5
Reference 5
Diff (1-2)
group Method
Control
Reference
Diff (1-2) Pooled
Diff (1-2) Satterthwaite
Method
Pooled
Satterthwaite
Method
Folded F

The TTEST Procedure

Variable: result
Mean Std Dev Std Err
0.6106 0.0444 0.0199
0.5651 0.0835 0.0374
0.0455 0.0669 0.0423
Mean 95% CL Mean
0.6106 0.5555 0.6658
0.5651 0.4614 0.6689
0.0455 -0.0521 0.1431
0.0455 -0.0577 0.1487
Variances DF t Value
Equal 8
Unequal 6.0922

Equality of Variances

Num DF

Den DF

F Value

3.54

Minimum

0.5486
0.4771

Std Dev

0.0444

0.0835
0.0669

Pr > |t

0.3136
0.3229

Pr > F

0.2482

16:03 Monday, September 26, 2011

test=Neanthes Dry Weight endpoint=Individual Growth Rate (mg/ind/d) Treatment=C1-01

Maximum

0.6535

0.6793

95% CL

0.0266

0.0501
0.0452

Std Dev

0.1276
0.2401
0.1282
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AMEC Confidential Statistical Comparison 16:03 Monday, September 26, 2011 4
Mann-Whitney Test Results

--------------------------- test=Eohaustaurius endpoint=Percentage Survival Treatment=CI-01 ---------------cmmcmmmmnon
The NPAR1WAY Procedure

Wilcoxon Scores (Rank Sums) for Variable result
Classified by Variable group

Sum of Expected Std Dev Mean
group N Scores Under HO Under HO Score
Control 5 31.50 27.50 4.183300 6.30
Reference 5 23.50 27.50 4.183300 4.70

Average scores were used for ties.

Wilcoxon Two-Sample Test
Statistic 31.5000

Normal Approximation

z 0.8367
One-Sided Pr > Z 0.2014
Two-Sided Pr > |Z| 0.4028

t Approximation
One-Sided Pr > Z 0.2122
Two-Sided Pr > |Z] 0.4244

Z includes a continuity correction of 0.5.

Kruskal-Wallis Test

Chi-Square 0.9143
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DF 1
Pr > Chi-Square 0.3390
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Mann-Whitney Test Results

------------------- test=Larval Resuspension endpoint=Percentage Normal Development Treatment=C1-01 -------------------
The NPAR1WAY Procedure

Wilcoxon Scores (Rank Sums) for Variable result
Classified by Variable group

Sum of Expected Std Dev Mean
group N Scores Under HO Under HO Score
Control 5 39.0 27.50 4.787136 7.80
Reference 5 16.0 27.50 4.787136 3.20

Wilcoxon Two-Sample Test
Statistic 39.0000

Normal Approximation

Z 2.2978
One-Sided Pr > Z 0.0108
Two-Sided Pr > |Z| 0.0216

t Approximation
One-Sided Pr > Z 0.0236
Two-Sided Pr > |Z] 0.0472

Z includes a continuity correction of 0.5.

Kruskal-Wallis Test

Chi-Square 5.7709
DF 1
Pr > Chi-Square 0.0163
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T-test Results, This is a 2-tailed result
See Summary Page for 1-tail Result

The TTEST Procedure

Variable: Result

group N Mean Std Dev Std Err Minimum Maximum
CI-O01 5 1.3711 0.1191 0.0533 1.2490 1.5708
Test 5 1.3175 0.1542 0.0690 1.1731 1.5708
Diff (1-2) 0.0537 0.1378 0.0872
group Method Mean 95% CL Mean Std Dev 95% CL Std Dev
CI-O01 1.3711 1.2232 1.5191 0.1191 0.0714  0.3423
Test 1.3175 1.1259 1.5090 0.1542 0.0924  0.4432
Diff (1-2) Pooled 0.0537 -0.1473  0.2547 0.1378 0.0931 0.2640
Diff (1-2) Satterthwaite 0.0537 -0.1496 0.2569
Method Variances DF t Value Pr > |t
Pooled Equal 8 0.62 0.5550
Satterthwaite Unequal 7.5201 0.62 0.5561

Equality of Variances
Method Num DF Den DF F Value Pr > F

Folded F 4 4 1.68 0.6291
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AMEC Confidential Statistical Comparison

T-test Results, This is a 2-tailed result

See Summary Page for 1-tail Result

group N
CI-o1 5
Test 5
Diff (1-2)

group Method

CI-o1

Test

Diff (1-2) Pooled
Diff (1-2) Satterthwaite

Method

Pooled
Satterthwaite

Method

Folded F

The TTEST Procedure

t Value

Variable: Result
Mean Std Dev Std Err
1.1835 0.1154 0.0516
1.1181 0.0779 0.0348
0.0654 0.0984 0.0623
Mean 95% CL Mean
1.1835 1.0402 1.3267
1.1181 1.0213 1.2148
0.0654 -0.0781 0.2090
0.0654 -0.0817 0.2126
Variances
Equal
Unequal 7.0195

Equality of Variances

Num DF

Den DF

F Value

2.19

Minimum
1.0871
1.0391

Std Dev
0.1154
0.0779
0.0984

Pr > |t

0.3239
0.3281

Pr > F

0.4655

16:03 Monday, September 26, 2011

Maximum

1.3378
1.2088

95% CL

0.0691

0.0467
0.0665

Std Dev

0.3315
0.2238
0.1886
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AMEC Confidential Statistical Comparison

T-test Results, This is a 2-tailed result

See Summary Page for 1-tail Result

group N
CI-o1 5
Test 5
Diff (1-2)

group Method

CI-o1

Test

Diff (1-2) Pooled
Diff (1-2) Satterthwaite

Method

Pooled
Satterthwaite

Method

Folded F

The TTEST Procedure

t Value

Variable: Result
Mean Std Dev Std Err
1.2426 0.2342 0.1047
1.0977 0.0828 0.0370
0.1450 0.1757 0.1111
Mean 95% CL Mean
1.2426 0.9518 1.5335
1.0977 0.9949 1.2004
0.1450 -0.1112 0.4012
0.1450 -0.1409 0.4308
Variances
Equal
Unequal 4.9837

Equality of Variances

Num DF

Den DF

F Value

8.01

Minimum
1.0371
1.0300

Std Dev
0.2342
0.0828
0.1757

Pr > |t

0.2282
0.2489

Pr > F

0.0685

16:03 Monday, September 26, 2011

Maximum

1.5708
1.2359

95% CL

0.1403

0.0496
0.1186

Std Dev

0.6731
0.2378
0.3365
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Variable: Result
group Mean Std Dev Std Err
CI-o0f 0.4537 0.0420 0.0188
Test 0.4547 0.0329 0.0147
Diff (1-2) -0.00098 0.0378 0.0239
group Method Mean 95% CL Mean
CI-o0f1 0.4537 0.4015 0.5059
Test 0.4547 0.4138 0.4956
Diff (1-2) Pooled -0.00098 -0.0561 0.0541
Diff (1-2) Satterthwaite -0.00098 -0.0566 0.0546
Method Variances DF t Value
Pooled Equal 8 -0.04
Satterthwaite Unequal 7.566
Equality of Variances
Method Num DF Den DF F Value
Folded F 4 1.63

AMEC Confidential Statistical Comparison

T-test Results, This is a 2-tailed result

See Summary Page for 1-tail Result

The TTEST Procedure

-0.04

Minimum

0.4189

0.3976

Std Dev

0.0420

0.0329
0.0378

Pr > |t

0.9681
0.9682

Pr > F

0.6476

16:03 Monday, September 26, 2011

Maximum

0.5127
0.4780

95% CL

0.0252

0.0197
0.0255

Std Dev

0.1208
0.0946
0.0723



Privileged and Confidential
Attorney-Client Work Product

AMEC Confidential Statistical Comparison

T-test Results, This is a 2-tailed result

See Summary Page for 1-tail Result

group N
CI-o0f 5
Test 5
Diff (1-2)
group Method
CI-o0f1
Test
Diff (1-2) Pooled
Diff (1-2) Satterthwaite
Method
Pooled
Satterthwaite
Method
Folded F

The TTEST Procedure

Variable: Result
Mean Std Dev Std Err
0.5651 0.0835 0.0374
0.5427 0.0360 0.0161
0.0224 0.0643 0.0407
Mean 95% CL Mean
0.5651 0.4614 0.6689
0.5427 0.4980 0.5874
0.0224 -0.0714 0.1162
0.0224 -0.0797 0.1245
Variances DF t Value
Equal 8
Unequal 5.4345

Equality of Variances

Num DF

Den DF

F Value

5.39

Minimum

0.4771
0.4853

Std Dev

0.0835

0.0360
0.0643

Pr > |t

0.5966
0.6035

Pr > F

0.1316

Maximum

0.6793
0.5849

95% CL

0.0501

0.0216
0.0434

16:03 Monday, September 26, 2011 10

Std Dev

0.2401
0.1034
0.1232
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