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FEASIBILITY STUDY REPORT

FOR INTERIM ACTION WORK PLAN
CUSTOM PLYWOOD SITE
ANACORTES, WASHINGTON

1.0 INTRODUCTION

This document is prepared under the direction of the Washington State
Department of Ecology (Ecology) Toxics Cleanup Program (TCP) in accordance
with an agreement with GBH Investments, LLC (GBH) to present the interim
action remediation Feasibility Study (FS) for selected upland and in-water
portions of the Custom Plywood Site located in Anacortes, Washington (Figure
1-1). GBH is the current property owner and Potentially Liable Party (PLP) under
provisions of the Washington State Model Toxics Control Act (MTCA - Chapter
173-340 WAC). The Custom Plywood Site is one of several Anacortes Area Bay-
Wide priority sites for Fidalgo/Padilla Bays being addressed by the TCP under
the Puget Sound Initiative (PSI). The Custom Plywood Site includes property
owned by GBH Investments, LLC (GBH) covering approximately 6.6 acres of
upland and 34 acres of intertidal and subtidal areas (Figure 1-2). Additional
state-owned aquatic areas are also included within the Site area addressed by
this FS. The Custom Plywood Site was the location of lumber and plywood
milling operations beginning in about 1900. Milling activities produced wood
waste and chemical contaminants affecting Site soils, groundwater, and
sediments that are the focus of this FS.

This FS is intended to further identify and evaluate potential areas of upland
aquatic contamination, and to inform cleanup and habitat restoration decisions.
Results of this FS also confirm the priority areas for cleanup as part of a MTCA
Interim Action Work Plan (IAWP). Related requirements under state Sediment
Management Standards (SMS - Chapter 173-204 WAC) are also addressed.

This FS is based on a Remedial Investigation (RI) Report for an Interim Action
Work Plan finalized in September 2011 that was prepared by AMEC Geomatrix
for GBH (AMEC 2011). The Rl was completed in response to Ecology Agreed
Order DE 5235, dated March 17, 2008, to identify the nature and extent of
contaminated soil and groundwater in the upland and sediments in the intertidal
and subtidal portions of the Site. The Rl further identified preliminary cleanup
screening levels for affected soil, groundwater, and sediment relative to
applicable requirements of MTCA, SMS, and other regulatory criteria. Rl
findings were supported by previous Site investigations and other actions
described in Section 2.0 of this FS.

Hart Crowser
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1.1 Custom Plywood Site FS Approach and Organization

This FS describes the Site setting and conditions, summarizes site history, and
provides a synopsis of Rl results informing the overall FS process in Section 2.0.
Information from the previous Rl and additional investigations support a
conceptual site model (CSM) presented in Section 3.0 describing sources,
pathways, and receptors for the upland and in-water portions of the Site
addressed in this FS. Remedial action objectives including applicable cleanup
levels are identified in Section 4.0, with upland and aquatic areas planned for
remediation as part of the IAWP identified in Section 5.0. In accordance with
WAC 173-340-350(8), the FS then screens potential remedial technologies and
alternatives in accordance with applicable MTCA threshold and SMS cleanup
action requirements (Section 6.0). MTCA and SMS evaluation criteria are
presented in Section 7.0, with remedial alternatives evaluated in Section 8.0
based on these criteria. Section 8.0 also compares the alternatives, associated
cost estimates, and benefits. Section 9.0 presents conclusions and
recommendations for a preferred alternative.

Appendix A presents the 2010 SAIC Supplementary Fidalgo Bay and Custom
Plywood Mill Sediment Dioxin Study. Appendix B presents mitigation memos
including the Conceptual Wetland Mitigation Plan, Alternatives to Protect the
Custom Plywood Interim Remediation Action and Improve Nearshore Habitat,
and Conceptual Habitat Mitigation Alternatives Development Timeline.
Appendix C presents the Remediation Alternatives Preliminary Cost Estimates.
Appendix D presents the Preliminary Cost Estimates Backup Calculations.
Appendix E presents the Supplemental Field Investigation, Sediment Dioxin and
Wood Waste (Hart Crowser 2011)

Page 1-2
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2.0 SITE SETTING AND HISTORICAL AND CURRENT ACTIVITIES

This summary of the Site setting and historical and current activities is based on
several sources including:

m  The Custom Plywood Site Remedial Investigation (RI) conducted by AMEC
(AMEC 2011);

m The dioxin investigation of Fidalgo and Padilla Bays adjacent to the former
Custom Plywood Mill conducted by SAIC (SAIC 2010);

m Intertidal zone investigations of sediments and water immediately adjacent
to the Site in 2010 and 2011 (Hart Crowser 2010 and 2011);

m  Additional supplemental investigations conducted by others; and

Input from Ecology and the current property owner.

Information from these sources is further evaluated and compiled in the
following sections to provide an overview of the Site background setting,
historical use, remediation, and additional investigations.

2.1 Site Definition and Setting

For purposes of this Feasibility Study (FS) report, the “Site” is defined by the
extent of contamination on, or in the vicinity of the Custom Plywood Mill facility.
The Site includes the footprint of the former plywood mill at its maximum extent
during operation, including property currently owned by GBH Investments, LLC
(GBH), and property owned by other parties. The Site also encompasses
offshore areas extending beyond the Inner Harbor Line, and state aquatic lands
located offshore and affected by dioxin contamination above the Fidalgo Bay
background concentration. Ecology determined the site boundary following the
2010 sediment quality sampling and testing by SAIC (see Section 2-4, below).

Property, for purposes of this FS, is defined as the tracts of land (Tract Nos. 4
through 10) currently owned by GBH, including upland and tideland seaward to
the Inner Harbor Line (Figure 2-1). According to Skagit County Assessor’s
records, the main part of the former Custom Plywood Site is an irregularly
shaped parcel that covers approximately 6.6 acres of upland and 34 acres of
intertidal and subtidal areas currently owned by GBH (Figure 1-2). The
remaining portions of the former Custom Plywood Site property consist of

Hart Crowser Page 2-1
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roughly 7 upland acres and 1.3 tideland acres that are owned and redeveloped
by other parties.

Historically, the parcels that make up the property were identified as uplands,
nearshore, and tideland areas. The upland areas of the property are relatively
flat or gradually slope downward toward Fidalgo Bay and consist of heavily
disturbed sites containing relict foundations and structures, concrete and wood
debris, vegetation (native and non-native), and wetlands. The nearshore areas
are generally higher because of armament measures (ecology blocks and riprap)
placed as of part of an emergency erosion control action following a high wave
and storm event in the winter of 2010. The intertidal areas of the property slope
downward toward Fidalgo Bay and contain former concrete structures (an
L-shaped pier) supported by piles, individual pilings, considerable quantities of
wood waste embedded in the substrate, and structural debris from previous
buildings on the property. The immediate subtidal portion of the property is a
low-slope mudflat that contains large amounts of wood debris and sawdust, and
is covered by overwater structures (Figure 1-2).

The current understanding of the Site setting in uplands, nearshore, and tideland
areas is based on previous and current investigations, and is represented by the
Cross Section A-A” provided on Figure 2-2.

2.1.1 Vertical Elevation Datum

For purposes of this FS report and associated figures and drawings, upland areas
of the Site were assigned the North American Vertical Datum of 1988
(NAVDA88), and nearshore, intertidal and tideland areas were assigned the Mean
Higher High Water (MHHW) datum.

2.1.2 Site Habitat
Upland Area

The upland of the former Custom Plywood Site property is characterized as a
heavily disturbed site containing relict foundations and structures, concrete and
wood debris, vegetation (native and non-native), and wetlands (Figure 1-2). The
vegetation is dominated by a mixture of native and non-native vegetation
consisting of grasses (including fescue, ryegrass, and dunegrass), Canada thistle,
wild carrot, teasel, white sweet-clover, poison hemlock, tansy, and other weedy
species. No trees are present on the property.

The northwestern portion of the property is used as a boat storage yard. The
remnants of former structures, including concrete foundations and pilings and

Page 2-2

Hart Crowser
17330-27 (Final FS) September 2011



abandoned tanks from previous industrial activities, are scattered across the
property. Portions of the aboveground foundations have been removed from
the property. Several debris piles containing wood, metal, and other material
are located throughout the property.

Wetlands

Five wetland areas (Wetlands A through E) are located within the southern
portion of the property (Figure 1-2). These wetlands were delineated and their
boundaries accepted by the US Army Corps of Engineers and the Washington
State Department of Ecology’s Shorelands and Environmental Assistance (SEA)
Program. Wetlands A (120 square feet [sf] in area), B (124 sf in area), and D
(9,910 sf in area) are freshwater wetlands, and Wetlands C (367 sf in area) and E
(1,389 sf in area) are estuarine wetlands. The freshwater wetlands are small and
appear to be created because of unfilled test pits and stormwater collecting on
the property. Wetlands A and B are rated as Category IV systems, Wetland D is
rated as a Category lll system, and Wetlands C and E are rated as Category I
systems. Wetland D is located in an area exceeding the preliminary soil
screening levels based on the previously delineated extent of contamination
(AMEC 2011). Wetlands A, B, C, and E are located adjacent or immediately
adjacent to the identified exceedance areas (AMEC 2011). Given this
information, the on-site wetlands are currently at risk or have a potential risk of
becoming contaminated.

Nearshore and Intertidal Area

The shoreline of the Custom Plywood Site property contains industrial debris
and significant quantities of naturally occurring woody debris (Figure 1-2).
Woody debris ranges in size from small to exceptionally large. Active erosion is
occurring along the northeast and central portion of the property where storm
events and long-period waves have locally destabilized the shoreline. Within the
central portion of the shoreline, ecology blocks covered in a geotextile fabric
and concrete/debris were placed near the MHHW line during an emergency
erosion control action following a high wave and storm event in the winter of
2010. The southernmost tip of the property is armored with riprap, which
extends off site to the south.

The intertidal zone contains an L-shaped pier supported by piles, individual
pilings, considerable quantities of wood waste embedded in the substrate, and
structural debris from previous buildings on the property (Figure 1-2). More than
1,500 pilings associated with the former Custom Plywood Site are present on
the property. Rockweed (Fucus) is present on a variety of structures and debris
along the central and northern portions of the shoreline.

Hart Crowser
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Surf smelt spawning has been documented in small areas along the property
shoreline. Given the shoreline and intertidal conditions and the presence of
wood debris, it is questionable whether spawn is viable along the northern and
central portions of the intertidal zone. Hydrogen sulfide odor is also noticeable
along portions of the shoreline.

Exiting site conditions show an actively eroding shoreline upon which ecology
blocks and rubble have been placed to help stabilize the shoreline and prevent
or slow further erosion. The in-water structures provide some protection from
wind and wave energy. Coastal wave modeling for the property shows that a
majority of the wave energy propagates from the northeast, which is aligned
with the longest fetch but differs from the predominant wind pattern. This
suggests that the beach face is subject to acute, episodic erosion events where
predominant conditions support a smaller stable grain size, but where storm
events undermine the beach face and cause significant erosion.

Subtidal Area

The immediate subtidal portion of the property is a low-slope mudflat that
contains large amounts of wood debris, sawdust, and is covered by overwater
structures (Figure 1-2). This heavily impacted zone contains macroalgae (Ulva
ssp.) and an abundance of cyanobacteria and reducing bacteria (likely Beggiatoa
sp.) that are indicative of sulfide-rich sediments. This apparent reducing layer is
present at the surface at several locations on the mudflat.

Deeper in the subtidal zone, extensive eelgrass beds are documented on and
adjacent to the former Custom Plywood Site property. These beds are
contiguous with the larger Fidalgo Bay eelgrass population. The condition of the
shoreward limits of the eelgrass bed appeared good, but distribution was clearly
limited by the presence of wood debris and, possibly, by sulfide conditions.

The Custom Plywood Site property is subject to tidal inundation during winter
storm events. Documented storm surges have overtopped the existing shoreline
edge and flowed into the upland portion of the property. During a winter storm
event in January 2010, tidal inundation occurred over most of the property.

2.2 Historical Use Summary

As summarized in the Rl, the property was originally developed as a saw and

planing mill from around 1900 until it burned down sometime between 1925
and 1937. Through the years, the property changed hands several times, and
was rebuilt and added onto until Custom Plywood Site became the operating
entity sometime before 1991. The facility was used as a sawmill and plywood
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manufacturing plant until most of the wooden structures in the main plant area,
many of which were built in the 1940s, were consumed in a fire on November
28, 1992. The current Site layout is shown on Figure 1-2.

Except for the parcels on the periphery that have been sold and redeveloped,
the main part of the former mill property has been unused since 1992. In
December 2007, the main part of the former mill property was sold to GBH. For
further discussion of the history of site operation and ownership and the history
and characteristics of surrounding properties, refer to the Custom Plywood Site
RI conducted by AMEC (2011).

2.3 Previous Investigations and Limited Remediation Activities

Since 1993, previous property owners, the City of Anacortes, Washington State
Department of Ecology (Ecology) and the US Environmental Protection Agency
(EPA) have conducted a series of environmental characterization and sampling
and analysis investigations near the Site, before the Agreed Order process that
started in 2008. These investigations were conducted to define the extent of
contamination and evaluate the condition of the soil, groundwater, and offshore
sediments. Each successive investigation targeted data gaps identified in the
previous investigations.

A brief summary of Site environmental characterization and sampling
investigations are summarized, for the purpose of this FS, in Table 2-1. A brief
summary of historical remediation activities are detailed in Table 2-2. Further
discussion of the individual investigations and findings between 1993 and 2010
are presented in the Custom Plywood Site RI (AMEC 2011). Sampling locations
for historical upland and sediment investigations from 1993 to 2010 are shown
on Figure 2-1. A representation of the Site setting in uplands, nearshore, and
tideland areas, based on previous and current investigations, is depicted in the
Cross Section A-A” on Figure 2-2.

Investigations conducted between 1993 and 1995, generally, were limited and
concentrated sampling in areas with the highest likelihood of contamination.
Significant concentrations of petroleum hydrocarbons, particularly in the heavy
oil range, were identified in shallow soils around the press pits and the
compressor house in the central part of the Site (Figure 2-1). Subsequent studies
identified isolated occurrences of polychlorinated biphenyls (PCBs) and
inorganics (arsenic, cadmium, chromium, lead, and mercury) around the former
boiler house, and petroleum hydrocarbons in the former hog fuel area.

Investigations conducted between 1995 and 2003 culminated in the
development of an Interim Remedial Action Plan for soil removal within the

Hart Crowser
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upland excavation areas 2 though 5, as noted on Figure 1-2 (Geomatrix 2007).
The Interim Remedial Action Plan was implemented by GBH without Ecology’s
oversight and included excavation and disposal of the soil in the northern tracts
(Tracts 5 and 6) first, followed by planned excavation and disposal of the soil in
the southern tracts (Tracts 7 and 8) a year later. The first phase of the interim
action work on the northern tracts was conducted in July 2007 to remove soils
from four areas where constituents of potential concern (COPCs) exceeded
Method A cleanup levels. A more complete description of the northern interim
cleanup action is provided in the Custom Plywood Site RI (AMEC 2011). After
the limited interim action in 2007, Ecology required the subsequent work be
conducted within the Puget Sound Initiative (PSI) program under an Agreed
Order to be consistent with the approach at other PSl-led sites in Fidalgo Bay.
Consequently, negotiations for an RI/FS and Agreed Order commenced.

2.4 2010 Investigations

Following the limited interim action in July 2007, an additional remedial
investigation was carried out by AMEC in July 2008 with supplemental
investigations in April and August 2009. Additional sampling and surveying
were conducted to further define the extent of contamination and to evaluate
the conditions of the soil, groundwater, offshore sediments, and benthic habitat.
For further details on the methods and procedures for the additional remedial
investigations, refer to the Custom Plywood Site Rl (AMEC 2011).

Since 2009, three more environmental characterization and sampling and
analysis investigations were conducted near the Site. One investigation
evaluated the chemistry of clam tissue and further evaluated the chemistry of
offshore sediments adjacent to the Site and within Fidalgo Bay (SAIC 2010). The
second and third investigations better defined the extent of contamination in the
intertidal zone sediments and water immediately adjacent to the Site (Hart
Crowser 2010 and Hart Crowser 2011).

A brief summary of current site environmental characterization and sampling
investigations are detailed in Table 2-1. Sampling locations for the 2010
investigation are shown on Figure 2-3 and Figure 2-4. The results of the Hart
Crowser 2011 Supplemental Field Investigation, Sediment Dioxin and Wood
Waste are presented in Appendix E and are summarized below, but are not
included in the figures and tables included in this FS.

Page 2-6
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2.4.1 Supplementary Custom Plywood Site and Fidalgo Bay
Sediment Dioxin/Furan Study

In June 2010, SAIC conducted a supplementary investigation (SAIC 2010) of
Fidalgo and Padilla Bays and areas adjacent to the former Custom Plywood Site
to determine potential sources of dioxin contamination observed in previous
investigations (SAIC 2008, AMEC 2008). A copy of the SAIC report is presented
as Appendix A of this FS. The purpose of this supplementary sediment
investigation was to determine the bay-wide background concentrations of
dioxin/furan in Fidalgo and Padilla Bays and to further characterize and delineate
the extent of dioxin/furan in sediment and clam tissue in nearshore sediments
adjacent to the former Custom Plywood Site.

For purposes of this FS, the discussion below is limited to dioxin/furan toxic
equivalent concentration (TEC) and total organic carbon (TOC) results within the
greater Fidalgo Bay and adjacent to the former Custom Plywood Site. SAIC
used dioxin/furan TEC data from both Fidalgo and Padilla Bays to calculate the
Fidalgo/Padilla Bay dioxin/furan congener TEC background value. For further
discussion of the supplementary sediment and tissue study, refer to SAIC (2010)
report in Appendix A.

Available sediment sample locations and dioxin/furan test results collected by
AMEC (2008, 2010) and Geomatrix (2008) adjacent to the former Custom
Plywood Site and Fidalgo Bay have been compiled and present on Figure 2-3.

Dioxin/furan TEC analytical results for the former Custom Plywood Mill Site and
Fidalgo Bay are provided in Appendix A (Tables B-1 through B-7). Conventional
analytical results including TOC for the former Custom Plywood Site and Fidalgo
Bay are also provided in Appendix A (Tables B-8 through B-11).

Former Custom Plywood Site - Dioxin and TOC Results

Additional sediment samples were collected adjacent to the former Custom
Plywood Site and were analyzed to further evaluate potential impacts from Site
historical activities and releases.

Sediment samples collected nearshore to the Site had a wide range of TEC
concentrations from 1.2 to 81.2 picograms per gram (pg/g, hereafter referred to
in parts per trillion, ppt), with an average concentration of 8.9 ppt (Appendix A).
The greatest TEC concentration occurred in intertidal and subtidal locations in
close proximity to the Site (Figure 2-3). The lowest TEC concentrations were
identified both in central Fidalgo Bay and in the intertidal area south of the Site.

Hart Crowser
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Two sediment samples had TEC concentrations greater than 25 ppt. Sediment
samples CT-0TA and A3-32 (SAIC 2010) had concentrations of 81.2 and
41.01 ppt, respectively. The remaining sediment samples were generally less
than 10 ppt.

Using spatial modeling, SAIC determined that both dioxin/furan TEC values and
TOC (SAIC 2010) displayed distinct plumes emanating from the northern extent
of the former Custom Plywood Site boundary, suggesting that the Site is a
source of elevated sediment concentrations. As shown on Figure 2-3, the two
elevated sediment samples, CT-0TA and A3-32, affect the plotted TEC
concentration contours. Additional sediment sampling was completed in
December 2010 to address the spatial horizontal and depth data gaps observed
on Figure 2-3. The findings are described in the Supplemental Field
Investigation, Sediment Dioxin and Wood Waste report completed in May 2011
and is presented in Appendix E of this document.

The greatest TOC content occurred at intertidal locations in close proximity to
the Site, with a maximum of 5.6 percent. In general, TOC content was most
enriched closer to shore (SAIC 2010).

Fidalgo Bay - Dioxin and TOC Results

Additional sediment samples were collected bay-wide to determine the relative
background concentrations of dioxin/furan congeners in Fidalgo Bay.

Sediment samples collected within the Fidalgo Bay background area ranged
from 0.31 to 2.2 ppt, with an average of 0.86 ppt (Appendix A). The greatest
TEC values occurred in sediment samples collected from central Fidalgo Bay,
closest to the former Custom Plywood Site. TOC content within the Fidalgo Bay
background area ranged from 0.31 to 1.35 percent, with the greatest
concentrations associated with finer grained sediment (SAIC 2010).

Dioxin Background Concentration in Fidalgo and Padilla Bay area

In 2010, SAIC used bay-wide background dioxin/furan TEC results collected
from both Fidalgo and Padilla Bays to calculate background based on the 95
percent Upper Confidence Limit (UCL). The resulting dioxin/furan TEC
background screening level for Fidalgo Bay was 0.93 ppt. Based on this
calculated sediment contamination screening level for Fidalgo Bay, detected TEC
concentrations in nearshore sediment samples collected near the former Custom
Plywood Site exceed the regional background value for dioxin/furans (Figure
23).
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The apparent boundary of dioxin/furan contamination extends beyond the
Custom Plywood Site nearshore area into locations sampled as part of Fidalgo
Bay background. Using spatial modeling, SAIC approximated that approximately
590 acres of surface sediment in Fidalgo Bay have dioxin/furan congener TEC
values greater than background level.

Though based on direction from Ecology, the 95 percent UCL dioxin/furan TEC
background screening level for Fidalgo Bay was set as 1.4 ppt. This working
definition of the dioxin/furan TEC background screening level for Fidalgo Bay
was calculated via 95 percent UCL on the true mean under the log-normal
distribution assumption, using 1/2 detection limit (DL) for not detected (ND).
For purposes of this FS, the 95 percent UCL dioxin/furan TEC background
screening level for Fidalgo Bay is set as 1.4 ppt.

2.4.2 Intertidal Investigations, Custom Plywood Site Test Pits

In August 2010, Hart Crowser collected sediment and water samples from nine
test pits, designated HC-TP-1 through HC-TP-9, within the intertidal area during
morning low tides along the Site shoreline, as presented on Figure 2-4 (Hart
Crowser 2010). The sampling locations were selected to supplement
explorations completed by AMEC in 2008 and 2009 (AMEC 2011) and to fill in
special data gaps in the intertidal area as determined by Ecology (Figure 2-4).
Analytical results for sediment and water samples are provided in Tables 2-3
through 2-7.

Analytical results for sediment samples were compared to applicable Sediment
Quiality Standards (SQS) and Cleanup Screening Levels (CSLs) listed in the
Sediment Management Standards (SMS) regulation. The SQS defines the
concentration below which there is no adverse effect on benthic organisms. The
CSL is established as the concentration above which minor adverse effects are
expected.

Analytical results for sediment samples are summarized in Table 2-3. Sediment
samples with TOC concentrations outside the 0.5 to 3.5 percent range for
organic carbon-normalization were also compared to dry weight Apparent
Effects Threshold (AET) criteria for non-polar organic compounds in Table 2-3.
Organic carbon-normalized results for carcinogenic polycyclic aromatic
hydrocarbons (cPAHs) were compared to SMS criteria (Table 2-4) as an overall
evaluation of sediment quality at each of the selected sampling locations.
Analytical results for sediment samples are further compared to applicable
MTCA Method A and B unrestricted screening criteria in Table 2-5. Note that
applicable MTCA Method A and B unrestricted screening criteria are provided

Hart Crowser
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for comparison purposes only (Table 2-5) and are not generally used for
screening criteria for sediment samples.

Analytical results for water samples were compared to applicable marine water
quality screening criteria as shown in Table 2-6. Analytical results for water
samples are summarized in Table 2-7.

Sediment chemical concentrations exceeded applicable SMS criteria only in
sample HC-TP-S-05, for zinc and cPAHs. Diesel- and/or lube oil-range
hydrocarbons were detected in seven of nine test pit locations; however, SMS
criteria have not been established for TPH. Test pit samples had relatively high
concentrations of ammonia and sulfide, likely a result of anoxic conditions due
to wood debris within the test pits.

Dissolved arsenic exceeded applicable marine water quality screening criteria in
six of nine test pits. Total mercury exceeds marine water quality screening
criteria in the samples analyzed; however, this may be to the result of suspended
solids in the water samples. Dissolved silver only exceeded the marine water
quality screening criteria in sample HC-TP-W-02. Diesel- and/or lube oil-range
hydrocarbons were detected in 7 of the 9 samples with the highest
concentrations found in sample HC-TP-S-01. The water samples contained
cPAHEs, likely associated with petroleum hydrocarbons, and exceeded applicable
marine water quality screening criteria. Ammonia and sulfide concentrations
were relatively high in the water samples, likely from anoxic conditions caused
by wood debris.

For further discussion of the additional environmental characterization and
sampling investigation refer to the Intertidal Investigations, Custom Plywood Site
Test Pits letter report conducted by Hart Crowser (2010).

2.4.3 Supplemental Field Investigation, Sediment Dioxin and
Wood Waste

In December 2010, Hart Crowser collected additional sediment samples from
intertidal and subtidal areas to fill depth and areal extent data gaps for dioxin hot
spots and wood waste. Samples for dioxin analysis were collected from twenty-
nine sediment cores and thirteen surface grab samples. The wood waste
distribution data was collected from twenty-three additional cores and the
surface grab samples.

The highest accumulations of wood waste were observed near the shoreline in
the vicinity of the former mill. Wood waste noted further from the shoreline
generally contained fewer wood chips, wood chunks, fragments, fine wood
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particles, and sawdust and contained more terrestrial wood waste such as twigs,
sticks, and bark. Most core samples collected from within the inner harbor line
contained wood waste over their entire depth (approximately 3 to 9 feet).
Surface sediment samples collected from the north and northeast area of the site
between the inner and outer harbor lines only contained wood bark and twigs
and may indicate that the outer extent of wood waste in this area may be just
outside the inner harbor line. This result may be also indicate past use in that
area (i.e., log handling as opposed to processing). Similarly, surface sediment
samples collected east and southeast of the site between -3 and -4 MLLW
elevations only contained wood bark and twigs, suggesting that the wood waste
boundary in this area may be between these two elevations.

The highest dioxin concentrations were detected in the northern half of the site
near the former mill and appear to be associated with wood waste, particularly
sawdust. The highest concentrations appear to be within the inner harbor line.

Refer to Appendix E, for the full report prepared by Hart Crowser (2011). The
findings presented in this report will be fully evaluated in the Phase Il draft CAP
for in-water remediation to be prepared in late 2012.

Hart Crowser
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Table 2-1 - Summary of Previous and Current Environmental Characterization and

Sampling Investigations

Sheet 1 of 3

Previous (Pre-2010) *

Investigation Event

Investigation Description

Exploration Type Nomenclature

1993

Collected and analyzed surface water

Surface

One from Press Pit #2 and one from a

EMAP Program
(Ecology, 19973)

samples for conventionals (i.e. total
organic carbon), metals, SVOCs, and
PCBs within Fidalgo Bay.

Preliminary Environmental |samples and a soil sample as a Water:|depression north of Press Pit #2.

Evaluation preliminary environmental evaluation. Soil:)One northeast of Press Pit #3.

(John A. Pinner and Samples locations not clearly located in

1995 Collected and analyzed hand-auger Hand-auger:|HA3, HA4, HA5, HA6, HA7, HA8, HA9,

Phase | and Limited Phase |(HA) and shallow grab soil samples HA11, HA14, HA17, HA18

Il Environmental Site from areas with the highest likelihood of Soil:)|G15-S

Assessment contamination.

(Enviros, 1995a)

1995 Collected and analyzed sediment Sediment:|S1, S2, S3, S4a, S4b, S4c, S4d, S5, S6,

Preliminary Sediment samples offshore of the Site as a S7, S8, S9, S10, S11, S12

Sampling Report preliminary characterization study of

(Enviros, 1995b) sediment chemistry.

1997 Conducted a marine habitat and Survey:[Vegetation and surficial sediment

Marine Habitat and resources survey offshore of the City of surveys, bathymetric contours, video

Resources Survey Anacortes and the Site in the area from data noting distribution of eelgrass and

(URS Greiner, 1997) the shoreline to the outer harbor line. macroalgae, sediment grain size, wood
content, and fauna present.

1997 Collected and analyzed soil samples Test Pit:]AN1, AN2, AN3, AN4, AN5, AN6, AN7,

Phase | and Limited Phase |from thirteen test pits on the upland ANS, AN9, AN10, AN11, AN12, AN13

Il Environmental Site portion of the V Place property owned

Assessment by the City of Anacortes.

(Woodward-Clyde, 1997a)

1997 Collected and analyzed sediment Sediment:(Outer_26, Outer_17, Inner_8

Survey for Petroleum and [samples to investigate the extent of oil

Other Chemical and chemical contamination within

Contaminants in the Fidalgo Bay.

Sediments of Fidalgo Bay

(Ecology, 1997b)

1997 Collected and analyzed soil samples Test Pit:]ANX1, ANX2, ANX4

Soil Sampling, 3205 V from three test pits from the area

Place Property described in Woodward-Clyde (1997a)

(Woodward-Clyde, 1997b) [as having the highest concentrations of

TPH.

1997 Collected and analyzed soil samples Boring:|CP-GP1, CP-GP2, CP-GP3, CP-GP22

Custom Plywood Soll from four borings and fifteen hand-

Sampling auger/shovel sample locations to Hand-auger|CP-HA20, CP-HA21, CP-HA23, CP-

(Woodward-Clyde, 1997c) [investigate the presence of PCBs in the /Shovel:|HA24, CP-HA25, CP-HA26, CP-HA27,

upland soils on the Site CP-HAZ28, CP-HA29, CP-HA30, CP-

HA31, CP-HA32, CP-HA33, CP-HA34,
CP-HA??

1997 Collected and analyzed sediment Station:|WA000007 and WA000008
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Table 2-1 - Summary of Previous and Current Environmental Characterization and

Sampling Investigations

Sheet 2 of 3

Previous (Pre-2010) *

Investigation Event

Investigation Description

Exploration Type Nomenclature

Assessment/Site

groundwater samples, and one

1997 Collected and analyzed soil samples Test Pit:]ANA-TP1, ANA-TP2, ANA-TP3, ANA-
Limited Phase Il Site from eleven test pits on the northern TP4, ANA-TP5, ANA-TP6, ANA-TP7,
Assessment property boundary of the Site to ANA-TP8, ANA-TP9, ANA-TP10, ANA-
(Woodward-Clyde, 1997d) |determine the extent of heavy TP11
petroleum hydrocarbon contamination.
1998 Collected and analyzed soil and grab Push-probe:|CP-GP4 through CP-GP10
Site Investigation and groundwater samples from seven push-
Remedial Options probes, five hand-augers, and three
Evaluation shallow soil sample locations to: (1)
(Woodward-Clyde, 1998b) |delineate the extent of petroleum- Hand-auger:|CP-HA36 through CP-HA40
impacted soil and groundwater in the
press pit area; (2) identify potentially
impacted soil in the vicinity of the
resin/caustic storage shed and the Soil:] CP-HARC-A, CP-HARC-B, CP-HAGT
former mixed glue tank; and (3) assess
the quality of surface water contained
in the press pits for disposal purposes.
A preliminary evaluation of remedial Grab|CP-GP5, CP-GP7, CP-GP8
options was also developed for the Groundwater:
Site.
2000 Collected and analyzed ten sediment Sediment:|FBO1 through FB10
START Preliminary samples, 61 soil samples, six grab Boring:|BHO1 to BHO6, PP0O1 to PP08, CBO1 to

CBO03, CB03b and CB04, RCO1 to

Draft Engineering
Evaluation/Cost Analysis
and Cleanup Action Plan
(URS, 2003)

the Anacortes Public Development
Authority (PDA) to evaluate soil and
groundwater cleanup alternatives in the
upland portion of the Site. Intended to
summarize previous investigations,
evaluate remedial technologies, and
provide a conceptual plan for preferred
remedial action. Note: document was
not finalized and the work was not
performed.

Inspection shoreline seep sample to document the RCO03, GT01 to GT03, UL01 to ULOS3,
(EPA, 2000) nature and extent of contamination that BGO1, SLO1

may be present at the Site.
2003 Prepared for the City of Anacortes and [No additional explorations were completed,

summarized previous investigations.

2003

Chemical Contamination,
Acute Toxicity in
Laboratory Tests, and
Benthic Impacts in
Sediments of Puget Sound
(Ecology and NOAA, 2003)

Collected and analyzed sediment
samples as a survey of background
conditions within Puget Sound. Three
stations were located within Fidalgo
Bay and are close enough to provide
potential background conditions in the
vicinity of the Site.

Station:

17-1-50, 17-2-51, 17-3-52
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Table 2-1 - Summary of Previous and Current Environmental Characterization and

Sampling Investigations

Sheet 3 of 3

Previous (Pre-2010) *

Investigation Event

Investigation Description

Exploration Type Nomenclature

2006

Wetlands Delineation
Study

(Geomatrix, 2006)

Conducted a study of the Site and
several small areas were identified as
wetlands that met all three jurisdictional
wetland criteria used by the US Army
Corps of Engineers and Ecology to
define a wetland.

Survey:

Wetland Delineation

2007
Underwater Habitat Survey
(Geomatrix, 2007b)

Conducted an underwater survey
offshore of the Site in the area from the
shoreline to the outer harbor line.

Survey:

Underwater survey of the extent of
eelgrass, macroalgae, and debris in the
marine areas near the Site.

Fidalgo Bay Dioxin Study
(SAIC 2010, Geomatrix
2008)

samples for dioxins within Fidalgo Bay.

2007 to 2009 Collected and analyzed soil, Soil:)GMX-S1 to GMX-S58
Additional Remedial groundwater, and offshore sediment Nine monitoring well boreholes
Investigation and samples, and conducted a bathymetric
Supplemental and benthic habitat survey for the Site.
investigations Samples included; (1) soil samples at | Groundwater:{GMX-MW-01 to GMX-MW-09, ANCP-
(AMEC Geomatrix 2007 to |58 push probes and nine monitoring MW-01 and ANCP-MW-02
2010) well boreholes, (2) groundwater Sediment:[TP-01 to TP-09
samples at nine new monitoring wells SEEP1 to SEEP4
and two existing monitoring well
locations, and (3) sediment samples at Survey:|Bathymetric and benthic habitat survey
nine test pits and four seep locations. witin the Site.
Current (Post-2010) *2
2010 Collected and analyzed soil samples Test Pit:|HC-TP-1 through HC-TP-9
Supplemental Shoreline  |from nine test pits in the shoreline area
Test Pit Investigation to further investigate the chemical
(Hart Crowser, 2010) conditions.
2010 Collected and analyzed sediment Station:|FB-01 to FB-10, PB-01 to PB-10, CPD-1

to CPD-21, CT-01A, CT-01B, CT-02 to
CT-05; ST-2, ST-3, ST-4, ST-6, ST-10,
ST-11, ST-14, ST-16, ST-19, ST-26, ST-
27, ST-32

Notes:

1) For further discussion of the individual investigations and findings of previous (between 1993 and 2010) investigations,
refer to the Custom Plywood Remedial Investigation (RI) conducted by AMEC (2010).

2) For further discussion of the individual investigations and findings of current investigations, refer to Section 2.0.

3) Refer to Figure 2-1 for historical uplands and sediment exploration locations pre-2010.

Site - Former Custom Plywood Mill property.

Hart Crowser
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Table 2-2 - Summary of Previous Limited Cleanup Remediation Activities

Previous (Pre-2010) *

Remediation Event

Remediation Description

Remediation Area

1998

Soil Remediation Report
for 3205 V Place
(Woodward-Clyde, 1998a)

Conducted a limited cleanup action on the City of Anacortes' V Place property in the areas where soil is
heavily impacted by hydraulic oil located near the hardboard plant (Woodward-Clyde, 1997 a,b,c,d).
Three groundwater monitoring wells (MW-1, MW-2, and MW-3) were installed downgradient of the soil
excavation areas. Following three years of groundwater monitoring, the City of Anacortes received a
"No Further Action" letter under the VCP through Ecology's NMRO. In 2002, the monitoring wells were
decommissioned.

City of Anacortes
V Place properties
Areas #1, #2, #3

2007

Interim Remedial Action
Areas 2 through 5
(Geomartix, 2007)

Conducted a interim remedial action on the Site in the areas where concentrations of COPCs exceeded
unrestricted MTCA Method A soil cleanup levels. Four of the five identified areas (Areas 2-5) were
excavated and disposed of off-site. Approximately, 1,500 tons of contaminated soil was disposed of at
Rabanco's Subtitle D landfill in Klickitat County.

Former Custom
Plywood properties

Notes:

1) For further discussion of the individual remediation activities, refer to the Custom Plywood Remedial Investigation (Rl) (AMEC 2010).
2) Refer to Figure 3 for historical uplands remediation action locations.
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Table 2-3 - Analytical Results for Intertidal Sediment Samples - AET Criteria (Hart Crowser 2010) Sheet 1 of 2

Sample ID AETs HC-TP-S-01 HC-TP-S-02  HC-TP-S-03 HC-TP-S-04 HC-TP-S-05 HC-TP-S-06 HC-TP-S-07
Sampling Date LAET 2LAET 8/10/10 8/10/10 8/9/10 8/9/10 8/10/10 8/9/10 8/9/10
Depth in Feet 5.5t06.0 5to6 6to7 6.5t07.5 2to3 5t06 5to6

Conventionals in %

Total Organic Carbon 8.6 21.7 2.08 0.91 12.3 11.3 17.5
Preserved Total Solids 16.3 27.2 50.9 63.6 26.4 35.4 26.8
Total Solids 16.3 26.2 53.2 70.3 31.8 39.6 27.3
Conventionals in mg/kg
Ammonia (NH3) as Nitrogen (N) 18.4 22.8 27.8 16.4 3.9 1.1 29.9
Sulfide 1340 667 273 43.6 2120 322 509
TPH in mg/kg
Diesel Range Organics 650 91 94 U 71U 31 24 54
Lube QOil 9300 690 19 14 U 200 290 210
Metals in mg/kg
Arsenic 28 U 18 U 9.2 U 7.4 37U 13U 19U
Cadmium 1 2.4 2.3 1 4 1 2.2
Chromium 53 76 335 28.3 114 26 33
Copper 76 156 24.2 17 228 73.6 29.8
Lead 80 57 5 3 120 138 16
Mercury 0.4 0.41 0.04 0.03 U 1.04 0.06 U 0.07 U
Silver 2U 1U 05U 04U 2U 0.8 U 1U
Zinc 146 170 58 38 463 155 132
PAHs in ug/kg
Benzo(a)anthracene 1300 1600 400 U 290 20 4.8 U 260 260
Benzo(a)pyrene 1600 3000 81 UJ 180 J 16 48 U 2300 J 350 270
Chrysene 1400 2800 400 U 310 22 4.8 2100 350 240
Dibenz(a,h)anthracene 230 540 81 UJ 19 UJ 14 U 48 U 360 J 64 34
Indeno(1,2,3-cd)pyrene 600 690 81 UJ 64 J 14 U 48U |  760]J 160 120
Total Benzofluoranthenes 3200 3600 350 J 310 J 29 5.3 2400 J 500 300
TEQ Equivalent 35 249.5 21.12 0.578 2903 451.9 343.8
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Table 2-3 - Analytical Results for Intertidal Sediment Samples - AET Criteria (Hart Crowser 2010) Sheet 2 of 2

Sample ID AETs HC-TP-S-08 HC-TP-S-09
Sampling Date LAET 2LAET 8/9/10 8/9/10
Depth in Feet 6.5t0 7.5 4t05

Conventionals in %

Total Organic Carbon 1.28 19
Preserved Total Solids 68.6 40.3
Total Solids 74 46.2
Conventionals in mg/kg
Ammonia (NH3) as Nitrogen (N) 8.52 2.89
Sulfide 53.1 752
TPH in mg/kg
Diesel Range Organics 6.6 U 12 U
Lube QOil 13U 190
Metals in mg/kg
Arsenic 6.2 U 14 U
Cadmium 1.2 0.8
Chromium 15.9 17
Copper 8.6 44.3
Lead 2 U 43
Mercury 0.03 U 0.07 U
Silver 04U 08U
Zinc 28 94
PAHs in ug/kg
Benzo(a)anthracene 1300 1600 4.8 U 140 J
Benzo(a)pyrene 1600 3000 48 U 180
Chrysene 1400 2800 48 U 160
Dibenz(a,h)anthracene 230 540 48 U 50 U
Indeno(1,2,3-cd)pyrene 600 690 4.8 U 90
Total Benzofluoranthenes 3200 3600 48 U 240
TEQ Equivalent 228.6

U = Not detected at the reporting limit indicated.
J = Estimated value.

Bold = Concentration is greater than LAET.
Bold/Box = Concentration is greater than 2LAET.
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Table 2-4 - Analytical Results for Intertidal Sediment Samples - SMS Criteria (Hart Crowser 2010)

Sample ID
Sampling Date
Depth in Feet

Conventionals in %
Total Organic Carbon
Preserved Total Solids
Total Solids

Conventionals in mg/kg
Ammonia (NH3) as Nitrogen (N)
Sulfide

TPH in mg/kg
Diesel Range Organics
Lube Oil

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

PAHs in mg/kg OC
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Total Benzofluoranthenes
TEQ Equivalent

SQS

57
51
260
390
450

0.41

6.1

410

110
99
110
12
34
230

SMS

CSL

93
6.7
270
390
530

0.59

6.1

960

270
210
460
33
88
450

HC-TP-S-01(a) HC-TP-S-02(a) HC-TP-S-03
8/10/10
5t06

8/10/10
5.5t06.0

8.6
16.3
16.3

18.4
1340

650
9300

28U

53
76
80
0.4
2U
146

465U
0.94 UJ
465U
0.94 UJ
0.94 UJ
4.07J
0.407

217
27.2
26.2

22.8
667

91
690

18 U
2.4
76
156
57
0.41

1U
170

1.34
0.83J
1.43
0.09 UJ
0.29J
1437
1.150

8/9/10
6to7

2.08
50.9
53.2

27.8
273

9.4 U
19

9.2U

2.3
335
24.2

0.04
05U
58

0.96
0.77
1.06
0.67 U
0.67 U
1.39

1.015

HC-TP-S-04
8/9/10
6.5t07.5

0.91
63.6
70.3

16.4
43.6

71U
14 U

7.4

28.3
17

0.03 U
04U
38

0.53 U
0.53 U
0.53
0.53 U
0.53 U
0.58

0.064

HC-TP-S-05(a)
8/10/10
2to 3

12.3
26.4
31.8

3.9
2120

31
200

37U

114
228
120
1.04
2U
463

18.70
18.70 J

17.07
2.931J
6.18 J
19.51J

23.602

Sheet 1 of 2
HC-TP-S-06(a) HC-TP-S-07(a)

8/9/10 8/9/10
5to 6 5to 6
11.3 17.5
354 26.8
39.6 27.3
1.1 29.9
322 509
24 54
290 210
13U 19U
1 2.2
26 33
73.6 29.8
138 16
0.06 U 0.07 U
08U 1U
155 132
2.30 1.49
3.10 1.54
3.10 1.37
0.57 0.19
1.42 0.69
4.42 1.71
3.999 1.965
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Table 2-4 - Analytical Results for Intertidal Sediment Samples - SMS Criteria (Hart Crowser 2010) Sheet 2 of 2

Sample ID
Sampling Date
Depth in Feet

Conventionals in %
Total Organic Carbon
Preserved Total Solids
Total Solids

Conventionals in mg/kg
Ammonia (NH3) as Nitrogen (N)
Sulfide

TPH in mg/kg
Diesel Range Organics
Lube Oil

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

PAHs in mg/kg OC
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Total Benzofluoranthenes
TEQ Equivalent

SQS

57
51
260
390
450
0.41
6.1
410

110
99
110
12
34
230

SMS

HC-TP-S-08
CSL 8/9/10
6.5t07.5
1.28
68.6
74
8.52
53.1
6.6 U
13U
93 6.2U
6.7 1.2
270 15.9
390 8.6
530 2U
0.59 0.03 U
6.1 04U
960 28
270 0.38 U
210 0.38 U
460 0.38 U
33 0.38 U
88 0.38 U
450 0.38 U

U = Not detected at the reporting limit indicated.

J = Estimated value.

HC-TP-S-09(a)
8/9/10
4t05

19
40.3
46.2

2.89
752

12 U
190

14 U
0.8
17
44.3
43
0.07 U
08U
94

0.74 J
0.95
0.84
0.26 U
0.47
1.26
1.203

(a) TOC concentration is outside range (0.5 to 3.5%) for OC normalization.
Bold = Concentration is greater than SQS.
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Table 2-5 - Analytical Results for Intertidal Sediment Samples - MTCA Method A and B Criteria (Hart Crowser 2010)

Sample ID MTCA HC-TP-S-01
Sampling Date Method A Method B 8/10/10
Depth in Feet 5.5t06.0
Conventionals in %
Total Organic Carbon 8.6
Preserved Total Solids 16.3
Total Solids 16.3
Conventionals in mg/kg
Ammonia (NH3) as Nitrogen (N) 18.4
Sulfide 1340
TPH in mg/kg
Diesel Range Organics 2000 650
Lube Oil 2000
Metals in mg/kg
Arsenic 20 24(0.67%) 28 U
Cadmium 2 1
Chromium 53
Copper 76
Lead 250 80
Mercury 2 0.4
Silver 2 U
Zinc 146
PAHSs in ug/kg
Benzo(a)anthracene 400 U
Benzo(a)pyrene 81 UJ
Chrysene 400 U
Dibenz(a,h)anthracene 81 UJ
Indeno(1,2,3-cd)pyrene 81 UJ
Total Benzofluoranthenes 350 J
TEQ Equivalent 100 140 35

HC-TP-S-02 HC-TP-S-03 HC-TP-S-04

8/10/10
5to6

21.7
27.2
26.2

22.8
667

91
690

18 U
2.4
76
156
57
0.41

1uU
170

290
180 J
310
19 UJ
64 J
310 J

8/9/10
6to7

2.08
50.9
53.2

27.8
273

94U
19

9.2 U
2.3
335
24.2
5
0.04

05U
58

20
16
22
14 U
14 U
29
21.12

8/9/10
6.5t07.5

0.91
63.6
70.3

16.4
43.6

71U
14 U

7.4

1

28.3

17

3
0.03 U
04U

38

48 U
48 U
4.8
48 U
48 U
5.3
0.578

Sheet 1 of 2
HC-TP-S-05 HC-TP-S-06 HC-TP-S-07
8/10/10 8/9/10 8/9/10
2t0 3 5t0 6 5t06
12.3 11.3 17.5
26.4 35.4 26.8
31.8 39.6 27.3
3.9 1.1 29.9
2120 322 509
31 24 54
200 290 210
37 U 13 19U
4 1 2.2
114 26 33
228 73.6 29.8
120 138 16
1.04 0.06 0.07 U
2U 0.8 1U
463 155 132
2300 260 260
2300 J 350 270
2100 350 240
360 J 64 34
760 J 160 120
2400 J 500 300
[ 2903| [ 451.9]
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Table 2-5 - Analytical Results for Intertidal Sediment Samples - MTCA Method A and B Criteria (Hart Crowser 2010)
HC-TP-S-08

Sample ID

Sampling Date
Depth in Feet
Conventionals in %

Total Organic Carbon
Preserved Total Solids

Total Solids

Conventionals in mg/kg
Ammonia (NH3) as Nitrogen (N)

Sulfide
TPH in mg/kg

Diesel Range Organics

Lube Qil

Metals in mg/kg

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Silver
Zinc

PAHSs in ug/kg
Benzo(a)anthracene
Benzo(a)pyrene

Chrysene

Dibenz(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Total Benzofluoranthenes
TEQ Equivalent

2000
2000

100

MTCA
Method A Method B 8/9/10
6.5t07.5

24(0.67Y

140

U = Not detected at the reporting limit indicated.

J = Estimated value.

Bold = Concentration is greater than MTCA Method A.

Bold/Box = Concentration is greater than MTCA Method B.

1.28
68.6
74

8.52
53.1

6.6 U
13U

6.2 U
1.2
15.9
8.6
2U
0.03 U
04U
28

48 U
48 U
48 U
48 U
48 U
48 U

HC-TP-S-09
8/9/10
4t05

19
40.3
46.2

2.89
752

12U
190

14 U
0.8
17
44.3
43
0.07 U
08U
94

140 J
180
160
50 U
90
240

228.6

(1) MTCA Method B Carcinogen screening level for direct contact with soil.

Italic = Reporting limit is greater than screening criteria.

Sheet 2 of 2
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Table 2-6 - Screening Levels For Water Samples Based On Marine Surface Water Criteria (Hart Crowser 2010)
Former Custom Plywood Mill, Anacortes, Washington

Surface Water Surface Water Surface Water Surface Water Surface Water
ARAR - Aquatic Surface Water Surface Water ARAR - Aquatic ARAR - Aquatic ARAR - Aquatic | Surface Water | ARAR - Human | Surface Water, | Surface Water,
Life - ARAR - Aquatic Life| ARAR - Aquatic Life - Life - Life - ARAR - Human | Health — Marine Method B, Method B, Non-
Marine/Acute - - Marine/Acute - |Life - Marine/Acute| Marine/Chronic - | Marine/Chronic - | Marine/Chronic - | Health — Marine — National Carcinogen, Carcinogen,
Ch. 173-201A Clean Water Act - National Toxics Ch. 173-201A Clean Water Act | National Toxics | — Clean Water | Toxics Rule, 40 Standard Standard Formula| Screening
WAC §304 Rule, 40 CFR 131 WAC §304 Rule, 40 CFR 131 Act 8304 CFR 131 Formula Value Value Level
Analyte (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L)
[TPH
TPH, diesel range organics -- -- - -- -- - -- - -- - 5002
TPH, heavy oils - - - - - - - - - - 5002
TPH, mineral oil - - - - - - - - - - 5007
Dissolved Metals
Arsenic, inorganic 69 69 69 36 36 36 0.14 0.14 0.098 18 0.14
Cadmium 42 40 42 9.3 8.8 9.3 - - - 20 8.8
Chromium (total) - - - - - - - - - - -
Copper 4.8 4.8 24 3.1 3.1 24 -- - -- 2,700 24
Lead 210 210 210 8.1 8.1 8.1 - - - - 8.1
Mercury 1.8 1.8 2.1 0.025 0.94 0.025 0.3 0.15 - - 0.025
Silver 1.9 1.9 1.9 - - - - - - 26,000 1.9
Zinc 90 90 90 81 81 81 26,000 - -- 17,000 81
CPAHs
Benzo[a]anthracene -- -- - -- -- - 0.018 0.031 -- - 0.018
Benzo[a]pyrene -- -- - -- -- - 0.018 0.031 0.03 - 0.018
Chrysene -- -- - -- -- - 0.018 0.031 -- - 0.018
Dibenzol[a,h]anthracene -- -- - -- -- - 0.018 0.031 -- - 0.018
Indenol[1,2,3-cd]pyrene -- -- - -- -- - 0.018 0.031 -- - 0.018
Notes Abbreviations

-- = Not established.

1.
2. Screening levels based on MTCA Method A cleanup levels.

Hg/L = micrograms per liter.

ARAR = applicable or relevant and appropriate requirements

CFR = code of federal regulations
TPH = total petroleum hydrocarbons
WAC = Washington Administrative Code

Hart Crowser
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Table 2-7 - Analytical Results for Water Samples (Hart Crowser 2010)

Sample ID
Sampling Date

Conventionals in mg/L
Total Suspended Solids

Ammonia (NH3) as Nitrogen (N)

Sulfide

TPH in mg/L
Diesel Range Organics
Lube Oil

Dissolved Metals in ug/L
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Silver
Zinc

PAHs in ug/L
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Total Benzofluoranthenes

Marine
Water
Criteria

0.5
0.5

0.14
8.8

2.4
8.1
0.025
1.9
81

0.018
0.018
0.018
0.018
0.018
0.018

HC-TP-W-01
8/10/10

1990
3.18
93.5

0.95
9.8

0.03 U
0.013 U
0.459

0.23 U

0.23 U
0.318
0.005 U

1.52

041
0.38
0.34
0.22
0.25
0.58

HC-TP-W-02
8/10/10

1220
3.23
88.4

0.82
4.7

0.04T
0.013 U
0.135
0.23 U
0.23 U
0.436
6.32
1.3

0.25J
0.18
0.18
0.03 U
0.087
0.26

HC-TP-W-03
8/9/10

6560
1.77
251

0.27
0.89

14
0.013 U
0.742

0.23 U

0.23 U
0.872
0.005 U

1.56

0.17J
0.15
0.097
0.03 U
0.068
0.19

HC-TP-W-04
8/9/10

2160
6.88
22.9

0.11
0.2U

0.12
0.013 U
0.247

0.23 U

0.23 U

0.0613
0.005 U
1.17

0.08 J
0.091
0.1

0.03 U
0.05
0.12

HC-TP-W-05
8/10/10

760
1.12
31.8

0.4
2.3

1.32
0.013 U
0.786

0.23 U
0.243 T
0.443
0.005 U

4.23

0.041 UJ
0.088
0.03 UJ
0.03 U
0.1
0.17

Sheet 1 of 2

HC-TP-W-06
8/9/10

2620
0.315
5.67

0.13
1.7

1.86
0016 T
0.112

0.69

1.57

0.0478
0.005 U
74.6

0.25J
0.43
0.35
0.1
0.3
0.66
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Table 2-7 - Analytical Results for Water Samples (Hart Crowser 2010)

Sample ID Marine HC-TP-W-07
Sampling Date Water 8/9/10
Criteria

Conventionals in mg/L
Total Suspended Solids
Ammonia (NH3) as Nitrogen (N)

Sulfide
TPH in mg/L
Diesel Range Organics 0.5
Lube Oil 0.5
Dissolved Metals in ug/L
Arsenic 0.14
Cadmium 8.8
Chromium --
Copper 2.4
Lead 8.1
Mercury 0.025
Silver 1.9
Zinc 81
PAHs in ug/L
Benzo(a)anthracene 0.018
Benzo(a)pyrene 0.018
Chrysene 0.018
Dibenz(a,h)anthracene 0.018
Indeno(1,2,3-cd)pyrene 0.018
Total Benzofluoranthenes 0.018

U = Not detected at the reporting limit indicated.
J = Estimated value.

T = Value is between the method reporting limit and method detection limit.
Bold = Concentration is greater than the Marine Surface Water Criteria.

Italic = Reporting limit is greater than screening criteria.

3320
2.52
50.2

0.51
1.2

1.27
0.013 U
0.372

0.23 U

0.23 U
0.226
0.005 U

2.01

0.39J
0.38
0.26
0.07
0.18
0.4

HC-TP-W-08
8/9/10

9600
3.24
19.8

0.457J
221

1.67
0.013 U
0.385

0.23 U

0.23 U
0.311
0.005 U

1.77

0.25J
0.2
0.23
0.039
0.082
0.25

Sheet 2 of 2

HC-TP-W-09
8/9/10

2610
1.27
15.2

1.2
12

0.84
0.013 U
0.336

0.23 U
0.553 T
0.208
0.005 U

1.05

0.24J
0.3
0.23
0.034
0.16
0.56
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3.0 CONCEPTUAL SITE MODEL

The conceptual site model (CSM) for the Custom Plywood Site describes the
physical and chemical conditions of the upland portion of the GBH property
area and adjacent aquatic area addressed in this FS. The CSM is a
representation that identifies the potential or suspected sources of hazardous
substances, the types and concentration of hazardous substances, potentially
contaminated media, and actual and potential exposure pathways and receptors
(WAC 173-34-200) present at the Custom Plywood Site.

The Custom Plywood CSM is a set of hypotheses derived from existing site data
and knowledge gained from environmental evaluations conducted at other sites.
This model summarizes our current understanding of the environmental
processes underway at the site based on data available in December 2010.

The following sections summarize:

m  The suspected/confirmed contaminant sources and media present at the
Custom Plywood Site (Section 3.1);

m  The contaminant release mechanisms, transport, and exposure pathways that
can allow contaminants to migrate from source areas to potential receptors
(Section 3.2);

m The potential receptors that could be impacted by the contaminants (Section
3.3); and

B A summary of completed exposure pathways (Section 3.4).

Completed exposure pathways are summarized in Section 3.4. The CSM builds
on information presented in the AMEC Geomatrix Rl (2011) and additional site
data presented in Section 2.0 of this FS. A generalized CSM for the Custom
Plywood Site is depicted on Figure 3-1.

3.1 Contaminant Sources and Affected Media

Lumber milling and plywood operations took place at the Custom Plywood Site
for over 100 years. The GBH upland and overwater parcel tracts are the focus
of this FS. Although operational details are lacking, former plant operations
produced copious amounts of wood waste fill placed in upland and aquatic
portions of the site over many years. Site operations ceased following the 1992
fire, with no continuing primary sources of contamination.

Hart Crowser
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The primary sources of contaminants at the Custom Plywood Site are identified
in Section 3.1.1. Secondary sources of contaminants and the environmental
media (e.g., soil, groundwater, sediments) impacted by the contaminants are
discussed in Section 3.1.2.

3.1.1 Primary Sources and Contaminants

Historical sources and processes releasing wood waste and hazardous chemical
materials to the environment during mill operation are not well known or
documented. The 2010 AMEC Geomatrix Rl identified petroleum hydrocarbons
(diesel and heavy oil), cPAHs, and metals as COPCs in soil and groundwater,
and dioxin/furans as COPCs for sediments. Wood waste was also identified as a
potential deleterious substance. The process used to further evaluate and
identify COPCs is described in Section 4.0 of this FS.

The 2010 AMEC Geomatrix Rl noted that total petroleum hydrocarbons (TPH)
were the most widely used and released hazardous material at the Site. TPH
contamination and localized free product in site fill appear most prevalent near
the press pit area in the south central portion of the upland area of the GBH
property (Figure 5-1). Other suspected contaminant sources include burned
debris from the 1992 fire, with PAHs and dioxins expected as typical products of
combustion. Existing creosote-treated pilings are an additional potential source
of cPAHSs in the aquatic and upland environments.

Other upland contaminants include pentachlorophenol (PCP) detected in a
limited number of soil samples. No information was reported in the AMEC
Geomatrix Rl regarding the possible use of wood waste treatment compounds
on the Custom Plywood Site. PCP was a common ingredient in sap stain
formulations historically applied at many plywood mills. The 2011 AMEC
Geomatrix Rl further notes that the distribution and relatively low
concentrations of metals detected in soil are indicative of typical and limited
historical industrial practices associated with building paint and equipment. No
widespread or higher concentration sources of metals or metal waste streams
were reported.

In the aquatic environment, thick sections of sawdust, mill ends, and other wood
waste fill were deposited near former overwater structures associated with
former site operations, as summarized and described in Section 2.0 of this FS.
The seaward extent of wood waste as a source of contamination in the aquatic
environment was not established by the AMEC Geomatrix Rl and related site
investigations to date, although additional field sampling was conducted in
December 2010 and presented in a report completed in May 2011 (Hart
Crowser 2011) to address this data gap (refer to FS Section 2.0). In sufficient
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quantities, wood waste can represent an environmental pollutant and
deleterious substance per SMS criteria (WAC 173-240-200(17)). Potentially
deleterious effects of wood waste have been evaluated in biological response
studies such as those conducted during the FS for the former Scott Paper site
north of Custom Plywood (GeoEngineers, AMEC Geomatrix, and Anchor 2008).
Results of these studies with regard to wood waste and associated total volatile
solids (TVS) content are summarized further in Section 4.0 of this FS.

Dioxin is the other notable contaminant in the aquatic environment. Dioxin
sources associated with site activities were not documented by the AMEC
Geomatrix RI; however, surface sediment dioxin concentrations uniformly
ranging from about 10 to 20 total TEC occur over much of the aquatic area of
the site based on current sampling analytical data reported in the Rl and by SAIC
(2010) (Figure 2-4). Two other “outlier” dioxin concentrations of 81 and 41 ppt
were detected as shown on Figure 2-4. With the exception of these two higher
concentration samples, the relatively uniform occurrence of dioxin suggests that
dioxins were redistributed in the aquatic environment following release from
some combination of local Custom Plywood sources, and possibly from off-site
sources such as the former Scott Paper mill site to the north. Dioxin
concentrations tend to diminish seaward toward the central part of Fidalgo Bay.

3.1.2 Secondary Sources of Contamination and Affected Media

TPH and other chemical constituents including cPAHs and total metals in soil
represent a source of residual contamination in the upland portion of the site.
Soil contaminants are present in upland fill materials exceeding 15 feet in
thickness in some areas of the site (refer to Section 5 of this FS). As a secondary
source of contamination, TPH in soil appears to affect both the “upper” and
“lower” fill units identified in the AMEC Geomatrix Rl. Concrete, brick, and
other debris are the distinguishing components of the upper unit, while wood
waste is more prevalent in the lower unit. Residual soil contaminants have the
potential to migrate to groundwater, surface water, and sediments.

Elevated concentrations of metals such as arsenic, copper, and nickel are present
in groundwater in some upland areas of the site. Limited sampling data exist to
define the overall extent and prevalence of these constituents or possibly other
COPCs in groundwater. The degree to which groundwater represents a
secondary source of contamination, therefore, is uncertain. However,
remediation of soil as secondary contaminant source is expected to remove
groundwater as a contaminated media.

Sediment containing wood waste is an ongoing source of contamination in the
aquatic environment. Wood waste accumulation in nearshore areas and near

Hart Crowser
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former overwater structures exceeds 6 feet in places. As part of the sediment
profile, wood waste can adversely affect benthic habitat by its presence in the
biologically active zone and by potentially generating sulfide, ammonia, phenols,
and related degradation products harmful to marine biota. As noted above, the
seaward extent and magnitude of wood waste in quantities sufficient to promote
adverse impacts is uncertain and was further addressed in the May 2011
supplemental sediment field investigation report.

Near-surface sediments throughout the aquatic portion of the site are further
impacted by dioxin concentrations exceeding Fidalgo Bay background levels.
Deeper portions of the sediment profile were also affected as shown in the May
2011 supplemental field investigation. Elevated dioxin concentrations were
encountered in deeper sediments associated with relatively thick, nearshore
accumulations of wood waste. As wood waste quantities decrease seaward,
dioxin is more likely restricted to surface sediments because of secondary
redistribution following in-water fill placement or erosion of near-shore deposits.

3.2 Release Mechanisms and Transport Processes

The primary release mechanisms and transport processes by which contaminants
can migrate from sources to receptors are identified in this section. For the
upland environment, contaminants can migrate from source areas to receptors
by the routes described below for affected media.

3.2.1 Potential Exposure Routes

Surface soils

m  Direct ingestion or dermal contact;

m  Volatilization and dispersion to the air;

m  Wind erosion to the air;

m  Uptake into plants;

m Stormwater runoff into surface water and/or sediments; and

m  Soil erosion from sloughing, and wave action.

Subsurface soils

m  Direct ingestion or dermal contact; and
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3.3 Receptors

m Infiltration, percolation or dissolution/desorption into groundwater.
Groundwater

m Direct ingestion or dermal contact; and

m  Flow into surface water including tidal flushing.

Volatilization of contaminants from soil or groundwater to air represents an
additional transport mechanism. This mechanism is discounted and not
considered further for the Fs based on information presented in the 2010 RI
indicating limited potential for release. The release mechanisms and transport
processes identified for the aquatic environment include:

m Erosion or exposure of wood waste through wave and tidal action;

m  Migration of sulfide, ammonia, phenols, and related wood waste constituents
to aquatic receptors;

m  Transfer of groundwater/surface water chemical contaminants to sediment
(adsorption);

m Direct contact of COPCs with human or ecological receptors; and

m  Uptake of COPCs by marine organisms.

Several classes of human and ecological receptors have been identified. For the
upland portion of the site, potential human receptors include current and future
site workers and other incidental users such as visitors who may be exposed to
contaminated soil, groundwater, and surface water. Upland ecological receptors
include plants and animals exposed to contaminated soil, groundwater, and
surface water, as well as secondary food chain consumers such as birds and
mammals.

For the aquatic environment, potential human receptors include current and
future site users (noting that GBH property portion of the site is currently
restricted to commercial or industrial uses) who may be exposed to surface
water or sediment via direct contact, or consumption of marine biota.
Ecological receptors include organisms in the biologically active zone such as
shellfish and other benthic fauna exposed to sediment via direct contact and
secondary food chain consumers such as fish and birds.

Hart Crowser
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3.4 Summary of Completed Exposure Pathways

For a COC to present a risk to human health and/or the environment, the
pathway from the COC to the receptor must be completed. The COC to
receptor pathways judged to be present at the Custom Plywood Site are
discussed in this section by contaminated media.

3.4.1 Upland Soils

Human Receptors

m Direct contact with COCs in upland fill soils within 15 feet below ground
surface via the dermal contact or ingestion pathways.

Ecological Receptors
m Direct contact with COCs in upland soils and within 6 feet below ground
surface, including contact with near-surface soil and burrowing pathways;

and

m Direct uptake to plants, other terrestrial species, and secondary biological
food chain/consumption pathways.

3.4.2 Groundwater and Upland Runoff

The pathways judged to be present that may allow COCs in groundwater and
upland runoff to reach receptors include the following.

Human Receptors

m  Direct contact (dermal contact, or incidental ingestion) with groundwater
and surface water pathways.

Ecological Receptors

m Direct contact (dermal contact, plant uptake, and possibly food chain
consumption) by terrestrial species pathways.

3.4.3 Sediment

The pathways judged to be present that could potentially allow COCs in
groundwater and surface water to reach receptors in sediments and marine
waters include:
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Human Receptors
m Direct contact (dermal contact, or incidental ingestion) pathways; and

m  Consumption of affected marine species pathways and incidental
consumption of marine waters.

Ecological Receptors

m Direct contact and/or uptake of contaminants including wood waste and
wood waste degradation products pathways; and

m  Food chain consumption of affected marine species pathways.
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4.0 CLEANUP REQUIREMENTS

The following sections identify remedial action objectives and preliminary
cleanup standards for the former Custom Plywood Site as the focus of this FS.
Remedial action objectives and preliminary cleanup standards were developed
to address Model Toxics Control Act (MTCA), Sediment Management Standards
(SMS), and other applicable state and federal regulatory requirements for upland
and in-water cleanup efforts. These requirements address conditions relative to
potential human and ecological receptor impacts. Requirements also consider
related habitat, land use, and potential cultural resources issues. Together,
project remedial action objectives and cleanup standards provide the framework
for evaluating remedial alternatives described later in this FS, and for selecting a
preferred alternative.

4.1 Remedial Action Objectives

The primary objective for the FS and planned MTCA/SMS cleanup actions
focuses on substantially eliminating, reducing, and/or controlling unacceptable
risks to the environment posed by constituents of potential concern (COPCs) to
the extent feasible and practicable. Applicable exposure pathways and
receptors of interest for the upland and aquatic environment are summarized
below.

4.1.1 Upland Environment
Human Health Receptors

This category includes current and future site users including workers and visitors
potentially exposed to soil and groundwater associated with direct contact
pathways and consumption of marine biota exposed to upland groundwater or
eroded soils.

Ecological Receptors
This category includes biota potentially exposed to soil and groundwater

associated with direct contact pathways and food chain uptake including marine
biota exposed to eroding upland soils.
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4.1.2 Marine Environment
Human Health Receptors

This category includes current and future site users exposed to sediment via
direct contact pathways and consumption of marine biota and marine waters.

Ecological Receptors

This category includes organisms in the biologically active zone exposed to
sediment by direct contact and food chain uptake. Specific cleanup levels
associated with the media and pathways are described below in Section 4.2.

Related ecological-focused cleanup objectives for bay-wide remediation include:

m  Providing suitable substrate for promoting recovery/recruitment of aquatic
organisms in remediated areas; and

m  Minimizing habitat and water quality impacts during construction.

The above remedial action objectives are presented as target goals to be
achieved to the extent feasible and practicable. An additional objective is the
preservation and protection of cultural resources should such objects be
encountered during remedial actions.

4.2 Cleanup Standards

Cleanup standards include cleanup levels and points of compliance (POCs) as
described in WAC 173-340-700 through WAC 173-340-760. Cleanup standards
must also incorporate other state and federal regulatory requirements applicable
to the cleanup action and/or its location. The following sections summarize
applicable cleanup standards for the former Custom Plywood Site. Cleanup
standards will be further evaluated and confirmed by the Washington State
Department of Ecology (Ecology) in the Cleanup Action Plan (CAP) component
of the Interim Action Work Plan (IAWP).

4.2.1 Preliminary Cleanup Levels and Points of Compliance

Preliminary cleanup levels consist of applicable MTCA, SMS, and other
protective regulatory numerical criteria for soil, groundwater, and sediment.
Criteria applicable to the former Custom Plywood Site are summarized in Tables
4-1 and 4-2, where such criteria have been established in soil and groundwater,
respectively. In all cases, cleanup levels are identified as the lowest applicable or
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relevant and appropriate requirement (ARAR) criteria currently established.
Cleanup levels for sediment are established through standard SMS criteria for
chemical constituents and bioassay testing. Additional interim action cleanup
criteria are established for wood waste and dioxins in sediment.

Key indicator hazardous substance constituents of concern (COCs) were
identified, by media, following the AMEC Geomatrix RI, Hart Crowser 2010 test
pit exploration effort, and SAIC 2010 aquatic dioxin investigation. As noted in
the RI (Section 7, Tables 20 and 21), indicator hazardous substances were
identified based on their frequency of occurrence, mobility and persistence in
the environment, and/or their toxicological characteristics (WAC 173-340-703).

Points of compliance are identified in accordance with standard MTCA
protocols for soil and groundwater, and in accordance with the SMS for affected
sediments.

Soil

Preliminary soil cleanup levels are determined using MTCA Method B criteria for
direct contact, and terrestrial, ecological, and groundwater protection (see Table
4-1, Preliminary Soil Cleanup Levels). Groundwater is not envisioned as a future
drinking water source at the former Custom Plywood Site, and soil cleanup
levels for groundwater protection, therefore, are established for the soil to
groundwater to surface water pathway. Cleanup levels for some metals
including arsenic, chromium, copper, mercury, and nickel are adjusted for
regional background concentrations as provided in WAC 173-340-740(5)(c) and
WAC 173-340-709.

Key Indicator Hazardous Substances. Key indicator hazardous substances in
soil identified by the Rl include:

m  Diesel- and oil-range total petroleum hydrocarbons (TPH);
m  Carcinogenic polycyclic aromatic hydrocarbons (cPAHSs); and

m  Total metals including arsenic, cadmium, copper, lead, mercury, nickel, and
zinc.

Other compounds including PCBs, pentachlorophenol, dioxins/furans,
chromium, silver, and selenium were identified in site soils but had a limited
number of detections or exceedances of screening levels. These compounds
will be appropriately addressed through remedial actions focused on indicator
hazardous substances. Other compounds including antimony, barium,
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beryllium, gasoline-range TPH, and volatile organic compounds (VOCs) were
excluded as indicator hazardous substances at the Rl stage because of very
limited or no screening level exceedances. Continued evaluation at the FS level
concurs with these conclusions.

Points of Compliance. The POC for human exposure via direct contact is 15
feet below the ground surface (bgs) for soil throughout the GBH property (WAC
173-340-740 (6)(d). The conditional POC for the biologically active soil zone is
6 feet bgs, assuming that an institutional control is established to limit exposure
from excavation below this depth (WAC 173-340-7490 (4).

Groundwater

Preliminary groundwater cleanup levels are established based on protection of
the groundwater to surface water pathway (see Table 4-2, Preliminary
Groundwater Cleanup Levels). Cleanup levels are derived from the lowest
concentration protective of human or ecological health from MTCA Method B,
state surface water quality criteria (Chapter 173-201A WAC), Clean Water Act
Section 304, or the National Toxics Rule (40 CFR 131).

Key Indicator Hazardous Substances. Limited groundwater data were reported
in the RI for establishing indicator hazardous substances in groundwater. As a
basis for identification as indicator hazardous substances, several constituents
were detected during 2008 and 2009 sampling and testing of site groundwater
monitoring wells and seeps. These included:

m  Diesel- and oil-range TPH;
m  cPAHs; and
B Metals including arsenic, copper, nickel, and zinc.

The above constituents are retained for FS evaluation purposes and represent
COCs that to be addressed by the remedial alternatives described in Section 8
of this FS. Cadmium, lead, and mercury were COPCs identified for soil, and are
included as additional COPCs for groundwater based on potential exposure
pathways associated with Site construction activities. Accordingly, planned
groundwater compliance monitoring to be completed following the upland
cleanup action will include this combined metal suite.

Point of Compliance. Although planned soil remediation is expected to break
the soil to groundwater to surface water pathway, a POC for groundwater
throughout the GBH property component of the site may not be practicable
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(Refer to Section 8). A conditional POC, therefore, is identified at the
groundwater/surface water interface per provisions of WAC 173-340-
720(8)(d)(i), Properties Abutting Surface Water. This conditional POC is located
within surface water as close as technically possible to the point where
groundwater flows into surface water. ldentification of this conditional POC is
subject to further conditions of WAC 173-340-720(8)(d)(i), including notice to
the natural resource trustees and the US Army Corps of Engineers, and is also
subject to long-term monitoring. The ability of each remedial alternative
evaluated to meet the criteria specified in WAC 173-340-720(8)(d)(i) is assessed
in Section 8.0.

Sediment

The SMS establishes applicable benthic cleanup criteria including sediment
quality standards (SQS) and cleanup screening levels (CSLs). The SQS defines
the level below which there is no adverse effect on biological resources and
corresponds to no significant health risks to humans. The CSL is established as
the level above which minor adverse effects are defined for station clusters of
potential concern as defined under the SMS.

Sediment quality investigations supporting the Rl identified SMS CSL bioassay
failures, but no exceedances of SQS chemical criteria. The Rl indicated that
other contributing factors such as holding times may have promoted bioassay
failure. The Rl also included results of relatively limited dioxin testing in
sediments within the former Custom Plywood property area. SAIC conducted
additional surface sediment sampling, collection, and testing near the former
Custom Plywood facility and elsewhere in Fidalgo and Padilla Bays in 2010.
Results from both investigations verified the presence of near-surface dioxin
concentrations exceeding the 1.4 ppt background established by Ecology for
Fidalgo Bay following SAIC’s 2010 investigation (Appendix A). Dioxin
concentrations ranged up to 81 ppt, with two locations exceeding 25 ppt. As
indicated earlier, additional sediment quality sampling for dioxin was conducted
in December 2010 and is presented in Appendix E (Hart Crowser 2011).

Dioxin and Wood Waste as Key Indicator Hazardous Substances. No standard
dioxin/furan screening criteria for sediments are established in MTCA or in the
SMS; however, MTCA requires that cleanup levels be otherwise established on
the basis of risk or background concentrations.

Aquatic portions of the former Custom Plywood Site could extend one-half mile
or more seaward (encompassing approximately 440 acres) toward the center of
Fidalgo Bay until dioxin concentrations approach background levels. This FS

focuses on sediments located in the vicinity of the former Custom Plywood Site.

Hart Crowser
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An interim action cleanup criterion of 10 ppt TEC (encompassing approximately
22 acres) was established as the minimum, or lower action threshold to provide
a practicable means to assess candidate remediation technologies, alternatives,
and comparative costs in this FS. A higher action threshold of 25 ppt TEC
(encompassing approximately 3.2 acres) was established as a trigger for
consideration of more vigorous remedial measures (e.g., dredging or thick
capping), given the greater relative risk to receptors at higher dioxin
concentrations.

Although wood waste is considered a deleterious substance under the SMS,
there are no promulgated standards for cleanup. Previous investigations
documented extensive and abundant wood waste from historical filling in
nearshore areas and extending 50 feet or more beyond Mean Higher High
Water (MHHW). Wood waste also spatially coincides with dioxin
concentrations elevated above the 10 ppt lower action cleanup threshold.

Given current understanding of the nature and extent of wood waste in the
aquatic portions of the Custom Plywood Site, a practical approach is to define
interim action cleanup criteria according to the following:

m  Higher Action Threshold. More vigorous remediation (e.g., dredging vs.
thin capping) considered for areas with wood waste accumulation of 1 foot
or greater below existing mudline; and

m  Lower Action Threshold. Remaining areas with conspicuous visual surficial
wood waste considered for less vigorous remediation (e.g. thin capping vs.
thick capping).

Quantitative data on wood waste volume percentages, offshore depth extent,
related total volatile solids (TVS), and total organic carbon (TOC) are very limited
and do not provide a basis to guide the application of these interim action
cleanup criteria. Higher and lower action threshold areas were determined from
available exploration sample descriptions and related visual observations.

Point of Compliance. According to SMS requirements, the POC is represented
by the biologically active sediment zone within the uppermost 10 centimeters
(cm) below mudline. This includes protection from potential exposure to deeper
contaminants or contaminant migration.

4.2.2 Potentially Applicable Regulatory Requirements

MTCA and SMS regulatory provisions form the primary basis for evaluating and
implementing FS alternatives for remediation at the Custom Plywood Site.
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Following selection of a preferred alternative from this FS, MTCA requirements
guide the process for preparing a cleanup action plan (CAP). The combined FS
and CAP together with the Rl and EDR form the MTCA IAWP for this project.
Additional MTCA, SMS, and other regulatory requirements are further addressed
in the engineering design report (EDR) and project design plans and
specifications. Upland and in-water cleanup components are planned to be
performed as phased actions, with Phase | upland remediation beginning in
2011, and in-water work (Phase 11) planned to begin in 2013.

Applicable federal regulations and associated permitting requirements will be
addressed for in-water cleanup components. Although exempt from procedural
requirements of certain state and local laws and related permitting requirements,
pertinent substantive compliance requirements remain applicable. Formal
procedural requirements would also remain in effect if Ecology determines that
an exemption would result in loss of approval by a federal agency. Applicable
exempted state laws include:

m  Chapter 70.94 RCW - Washington Clean Air Act;

m  Chapter 70.95 RCW - Solid Waste Management - Reduction and Recycling;
m  Chapter 70.105 RCW - Hazardous Waste Management;

m  Chapter 75.20 RCW - Construction Projects in State Waters;

m  Chapter 90.48 RCW - Water Pollution Control Act; and

m  Chapter 90.58 RCW - Shoreline Management Act.

The exemption also applies to local government permits and approvals
associated with the remedial action. Although the upland and in-water remedial
action is expected to be exempt from these procedural requirements,
compliance with substantive provisions of these regulatory programs is required.
Construction actions associated with cleanup are further subject to requirements
of the State Environmental Policy Act (SEPA - Chapter 43.21C RCW).

MTCA does not provide a procedural exemption from federal permitting.
Federal permitting for in-water work could likely be conducted under the
Nationwide 38 permit program administered by the US Army Corps of Engineers
(USACE), or, alternatively, under a Clean Water Act Section 404 permit.
Additional permitting requirements pertain under Clean Water Act Section 401
(Water Quality Certification), and the Endangered Species Act (agency
consultation). In addition, the Fidalgo Bay region is known to be
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archaeologically sensitive, and USACE involvement in Clean Water Act
permitting triggers provisions of Section 106 of the National Historic
Preservation Act of 1966, and the Archeological and Historical Preservation Act
(16 USCA 469). Federal permitting issues will be coordinated with the USACE
and other federal agencies, and state and local agencies will be contacted to
other discuss substantive regulatory compliance issues. In addition, the Samish
Indian Nation, Swinomish Tribal Community, and other tribes with Usual and
Accustomed treaty rights within Fidalgo and Padilla Bays, and the Washington
State Department of Archaeology and Historic Preservation (DAHP) will be
consulted on cultural resource and archaeological matters.

Further coordination or combining of permitting/substantive compliance efforts
for the phased remedial action is also beneficial, considering the actions to be
selected, scheduling considerations, and other factors.

Regulatory Requirements Summary

The following sections summarize further information on regulatory and
substantive compliance requirements that are potentially applicable to upland
and in-water remediation activities.

Solid and Hazardous Waste Management — Chapter 70.105 RCW and
Chapter 173-303; and Related Federal Resource Conservation and
Recovery Act — 42 USC 6921-6949a and 40 CFR Part 268, Subtitle D

Triggering Activity. Potential for generating, handling, and disposing of dredged
material containing designated hazardous wastes.

Substantial physical and chemical characterization data from previous
investigations summarized in Section 2 did not indicate that materials that could
be designated as hazardous wastes are present in marine sediments at the
former Custom Plywood Site. In the unlikely event that such materials are
encountered during the remedial actions, they will be handled in accordance
with the requirements of these statutes.

Water Quality Standards for Surface Waters of the State of Washington
— Chapter 90.48 RCW and Chapter 173-201A WAC

Triggering Activity. Potential for construction activities for the upland and in-
water remedial action to adversely affect surface waters of the state.

Potential water quality concerns are associated with in-water construction
activities involving dredging and capping. These activities are subject to
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applicable water quality criteria established under state and related federal Clean
Water Act laws and regulations to minimize or eliminate potential water quality
degradation. Water quality issues would be addressed through standard in-
water work windows, controls on construction means and methods, best
management practices (BMPs), and monitoring. Applicable water quality
standards, in-water work restrictions, and BMPs will be addressed based on
substantive compliance with typical Section 401 Water Quality Certification
(WQC) requirements. Section 401 WQC conditions will be further identified
during preparation of a Joint Aquatic Resource Permit Application (JARPA) for
the in-water Phase Il of the Interim Action (i.e., seaward of OHW).

Clean Water Act Sections 303, 311, 312, 401, and 404 — 33 US Code
(USC) 1252 et seq.

Triggering Activity. Dredging and placement of sediment capping materials
within navigable waters of the United States, protection of surface water quality,
and filling or removal of wetlands.

Placement of in-water capping materials or potential dredging is expected to be
addressed through the USACE Nationwide 38 permit program or a Section 404
permit, as described above. Water quality protection issues will be addressed by
identifying water quality standards, in-water work restrictions, BMPs, and
monitoring substantive compliance with Section 401 and state regulatory
requirements. Jurisdictional wetlands (wetland areas connected to navigable
waters) will be addressed through a Section 404 permit following JARPA
preparation for the in-water phase of the work.

Planned upland and in-water cleanup actions will be reviewed for consistency
and substantive compliance with applicable state and local wetland protection
and restoration requirements. Substantive requirements apply to in-water work
and related upland work.

Puget Sound Dredged Material Management Program

Triggering Activity. Potential open water disposal of dredged materials at a
designated Puget Sound location (presumed non-dispersive site).

The Puget Sound Dredged Material Management Program (DMMP) is a
cooperative program administered by the USACE in coordination with EPA,
DNR, and Ecology. DMMP requirements and corresponding sampling
characterization testing protocols under the Puget Sound Dredge Disposal
Analysis (PSDDA) program would apply if dredging and open water disposal of
dredged materials are confirmed as a viable disposal option for dredging

Hart Crowser
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components of the project. Additional characterization data of the potential
dredged materials would be required to meet DMMP requirements, given the
presence of dioxins/furans and wood waste. Acceptance of the material for
disposal is subject to a suitability determination by the DMMP agencies.

SEPA - Chapter 43.21C RCW, Chapter 197-11 WAC, and Chapter WAC
173-802

Triggering Activity. Permit application or proposed regulatory cleanup action
under MTCA or SMS, and impacts to critical areas.

Provisions of WAC 197-11-250 provide for integration of the MTCA and State
Environmental Policy Act (SEPA) procedural requirements to reduce duplication
and improve public participation, including common public review and
comment. Key components for addressing SEPA requirements include submittal
of a SEPA checklist, threshold determination for whether potential environmental
impacts are deemed as significant, and identification of potential mitigation
measures if necessary. A determination would be made regarding impacts and
needed mitigation. Mitigation will likely involve actions contemplated as part of
the remedial action to restore wetlands and enhance forage fish spawning
habitat in the marine portions of the site.. More comprehensive evaluation in an
Environmental Impact Statement, if needed, would have a significant impact on
project schedule.

Shoreline Management Act — Chapter 90-58 RCW and Chapter 173-27
WAC

Triggering Activity. Construction work within the shoreline zone.

Planned upland and in-water cleanup actions will be reviewed for consistency
and substantive compliance with applicable local shoreline programs/master
plans. Substantive requirements apply to in-water work and related upland
work, if any, within 200 feet of the shoreline.

Wetlands — Water Pollution Control Act Chapter 90-48 RCW, WAC 365-
190-090, and Chapter 173-201A WAC

Triggering Activity. Construction work within wetlands.

Potential water quality concerns are associated with in-water construction
activities involving dredging and filling wetlands. These activities are subject to
applicable water quality criteria established under state and related federal Clean
Water Act laws and regulations to minimize or eliminate potential water quality
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degradation. Water quality issues would be addressed through standard in-
water work windows, controls on construction means and methods, BMPs, and
monitoring. Applicable water quality standards, in-water work restrictions, and
BMPs will be addressed based on substantive compliance with typical Section
401 Water Quality Certification requirements.

An Isolated Wetlands Information Sheet has been submitted to Ecology’s
Shorelands and Environmental Assistance Program to comply with state permit
requirements for work in wetlands. Project applicants are required to: 1) avoid
impacting wetlands, 2) minimize unavoidable impacts, and 3) mitigate any
impacts. Current mitigation concepts include construction of new estuarine
habitat within the existing upland footprint of the former Custom Plywood Site
to compensate for loss of wetlands during remediation.

Fish and Wildlife Habitat Conservation — Chapter 77-85 RCW and WAC
365-190-130

Triggering Activity. Construction work within fish and wildlife habitat
conservation areas and within the shoreline zone.

Fish and wildlife habitat conservation issues related to herring, smelt and other
forage fish spawning areas will be addressed through review and substantive
compliance with the local and state regulatory programs. Project applicants are
required to: 1) avoid impacting fish and wildlife habitats, 2) minimize
unavoidable impacts, and 3) mitigate any impacts.

Current mitigation concepts include enhancement of nearshore habit through
removal of existing debris and placement of a suitable sandy habitat substrate.

Saltwater Habitats of Special Concern — WAC 220-110-250
Triggering Activity. Construction work within the shoreline and intertidal zones.

Saltwater habitat issues related to areas containing juvenile salmon habitat,
forage fish spawning habitat, rockfish habitat, eelgrass beds, macroalgae, and
intertidal wetlands will be addressed through review and substantive compliance
with the local shorelines management program. Project applicants are required
to: 1) avoid impacting saltwater habitats, 2) minimize unavoidable impacts, and
3) mitigate any impacts.

Current mitigation concepts include enhancement of nearshore habit by debris
removal and placing a suitable sandy habitat substrate. Affected eelgrass and
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offshore habitat areas will likely require replacement or other restoration
measures.

Coastal Zone Management Act — 16 USC 1455

Triggering Activity. Construction activities requiring federal approval must be
consistent with the State’s Coastal Zone Management Program.

Coastal zone management issues will be addressed through review and
substantive compliance with the local shorelines management program.

Washington Hydraulics Code — Chapter 70-95 RCW and Chapter 173-304
WAC

Triggering Activity. Use, diversion, obstruction, or change in the natural flow or
bed of Fidalgo Bay from the in-water component of the remedial action.

The selected in-water cleanup alternative will be reviewed for consistency and
substantive compliance with applicable conditions typically associated with
Hydraulic Project Approval (HPA) permits issued for in-water construction
projects. HPA permit conditions address activities that could create adverse
conditions for fish and aquatic resources. It is anticipated that substantive
requirement conditions will identify acceptable in-water work windows and
minimum required construction BMPs to minimize potential impacts.

Rivers and Harbors Act — 33 USC 403 and CFR Parts 320 and 322
Triggering Activity. Alteration of waters of Fidalgo Bay as a navigable waterway.

Remediation activities could result in expected minor changes to the bathymetry
of Fidalgo Bay. Bathymetric changes associated with such activities are subject
to review by Ecology in coordination with the USACE and other agencies during
the FS and design approval process. It is unlikely that any minor bathymetric
changes would have a substantial impact on navigation, given the current and
expected future vessel use in this portion of Fidalgo Bay.

Endangered Species Act — 16 USC 1531 et seq.

Triggering Condition. Presence or suspected presence of threatened or
endangered species or critical habitat at or near the site at the time of
anticipated work.
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Triggering conditions associated with nearshore cleanup actions, such as major
construction including excavation and contaminant capping, may require a
biological assessment and federal consultation. Endangered species are known
to occur on and near the former Custom Plywood Site. Cleanup activities will
result in direct and indirect effects to listed species or the species’ designated
critical habitat.

Current mitigation concepts include enhancement of nearshore habit through
debris removal and placement of a suitable substrate for juvenile salmon and
forage fish spawning habitat, construction of new estuarine habitat within the
existing upland footprint, and installation of a vegetated upland buffer.

National Historic Preservation Act of 1966 Section 106 — 16 USC 470 and
36 CFR Part 800

Triggering Activity. SEPA regulatory compliance, and federal permitting,
assistance, and related involvement.

Section 106 requirements include determining an area of potential effects
where, if present, historic properties could be affected. Potential project impacts
will be determined in consultation with the State Historic Preservation Officer
(SHPO) at the DAHP, the Samish Indian Nation, Swinomish Tribal Community,
and other interested parties. Because of the historic and archaeological
sensitivity of Fidalgo Bay, an Archaeological Monitoring Plan was prepared as
part of the CAP. The Archaeological Monitoring Plan will be implemented
during the upland and in-water remediation construction phases.

Indian Graves and Records —RCW Chapter 27.44 and Archaeological
Sites and Resources — RCW Chapter 27.53

Triggering Activity. Construction project involving state funding.

In addition to the remediation being subject to Section 106 requirements,
project activities will be reviewed with the DAHP, the Samish Indian Nation, and
Swinomish Tribal Community, in accordance with Governor’s Executive Order
0505. The purpose of the review is to determine potential impacts on cultural
resources.

Archeological and Historical Preservation Act — 16 USCA 469

Trigger Activity. Discovery of archaeological or historic objects during
remediation activities.
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Discovery of archaeological or historic objects requires notification and action
similar to the above listed federal and state archaeological regulations.

4.3 Physical Hazard and Debris Removal

Triggering Activity. Presence of upland and in-water debris including creosote-
treated pilings that require removal to facilitate MTCA and SMS remediation and
eliminate potential aquatic navigational obstructions.

Remnant concrete structures, foundations, and residual near-surface building and
fill debris are present on the GBH property upland that must be removed to
facilitate planned site cleanup. Upland debris must be removed to access
deeper soils or place a surface containment cap. In-water pilings and the
remnant concrete dock must also be removed for cleanup. These in-water
structures also represent potential SMS deleterious substances and navigational
obstructions under the Rivers and Harbors Act.

Page 4-14
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Concentrations in mg/kg

Table 4-1 - Preliminary Soil Cleanup Levels

Regulatory Criteria

Soil Constituent

MTCA Method B Soil-Direct

MTCA Method B Soil-Direct

MTCA Method B Protective

MTCA Method B

Key Indicator Hazardous Substances Contact Unrestricted Land |Contact Unrestricted Land Use| Of Groundwater as Marine | Protective of Terrestrial Area
Identified in Bold Cleanup Level Use Carcinogen Noncarcinogen Surface Water® Ecological Receptors ° | Background®

Total Metals

Arsenic 8.47 0.67 24 0.08 20 8.47

Cadmium 1.21 2¢ 80 1.21 25 1.2

Chromium (total) 117 2,000° NE NE 42 117

Copper 52.9 NE 3,000 1.07 100 52.9

Lead 220 250¢ NE 1,620 220 NE

Mercury 0.13 24 24 0.03 9 0.13

Nickel 54.2 NE 1,600 10.7 100 54.2

Zinc 101 NE 24,000 101 270 85.6
PCBs

Total PCBs 0.5 NE 0.5 NE 2 NE
Dioxins and Furans

Total ecological TEC dioxin 0.000005 NE NE NE 0.000005

Total ecological TEC furan 0.000003 NE NE NE 0.000003
TPH

Diesel-range hydrocarbons 1,700 2,000¢ NE NE 1,700

Oil-range hydrocarbons 2,000 2,000 NE NE 8,500

Gasoline-range hydrocarbons (no benzene) 100 100¢ NE NE 200

Gasoline-range hydrocarbons (with benzene) 30 30¢ NE NE 200
SVOCs

2-Chloronaphthalene 42.56 NE 6,400 42.56 NE

2-Chlorophenol 1.15 NE 400 1.15 NE

2-Methyl-4,6-dinitrophenol NE NE NE NE NE

2-Methylnaphthalene 320 NE 320 NE NE

2-Methylphenol 4,000 NE 4,000 NE NE

2-Nitroaniline NE NE NE NE NE

2-Nitrophenol NE NE NE NE NE

3-Methylphenol 4,000 NE 4,000 NE NE

4-Methylphenol 400 NE 400 NE NE

3,3'-Dichlorobenzidine 0.001 2.2 NE 0.001 NE

3-Nitroaniline NE NE NE NE NE

4-Bromophenyl phenyl ether NE NE NE NE NE

4-Chloro-3-methyl phenol NE NE NE NE NE

4-Chloroaniline 320 NE 320 NE NE

4-Chlorophenyl phenyl ether NE NE NE NE NE

4-Nitroaniline NE NE NE NE NE

4-Nitrophenol NE NE NE NE NE

Acenaphthene 100.99 NE 4,800 100.99 NE

Acenaphthylene NE NE NE NE NE

Aniline 180 180 NE NE NE

Anthracene 18,560 NE 24,000 18,560 NE

Benzidine 0.0007 0.0043 240 0.0007 NE

Benzo[a]anthracene 0.13 NE NE 0.13 NE

Benzo[a]pyrene 0.14 0.14 NE 0.35 30

Benzo[b]fluoranthene 0.43 NE NE 0.43 NE

Benzo(g,h,i)perylene NE NE NE NE NE

Benzo[k]fluoranthene 0.43 NE NE 0.43 NE

Benzyl alcohol 24,000 NE 24,000 NE NE

bis(2-Chloroethoxy) methane NE NE NE NE NE

bis(2-Chloroethyl) ether 0.003 0.91 NE 0.003 NE

bis(2-Chloroisopropyl) ether 3200 NE 3,200 -- NE

bis(2-Ethylhexyl) phthalate 4.85 71 1,600 4.85 NE

bis(2-Ethylhexyl adipate 830 830 48,000 -- NE

Butyl benzyl phthalate 539.6 NE 16,000 539.6 NE

Carbazole 50 50 NE - NE

Chrysene 0.14 NE NE 0.14 NE

Dibenzo[a,h]anthracene 0.65 NE NE 0.65 NE

Dibenzofuran 160 NE 160 - NE

Diethyl phthalate 248 NE 64,000 248 NE

Sheet 1 of 2
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Table 4-1 - Preliminary Soil Cleanup Levels Sheet 2 of 2

Regulatory Criteria
Soil Constituent .
MTCA Method B Soil-Direct| MTCA Method B Soil-Direct | MTCA Method B Protective MTCA Method B
Key Indicator Hazardous Substances Contact Unrestricted Land |Contact Unrestricted Land Use| Of Groundwater as Marine | Protective of Terrestrial Area
Identified in Bold Cleanup Level Use Carcinogen Noncarcinogen Surface Water® Ecological Receptors ° | Background®
SVOCs (Continued)
Dimethyl phthalate 5,280 NE 80,000 5,280 NE
Dibutyl phthalate 162 NE 8,000 162 200
Di-n-octyl phthalate 1600 NE 1,600 NE NE
Fluoranthene 137.8 NE 3,200 137.8 NE
Fluorene 837.4 NE 3,200 837.4 NE
Hexachlorobenzene 0.0005 0.63 64 0.0005 31
Hexachlorobutadiene 13 13 16 19.52 NE
Hexachlorocyclopentadiene 480 NE 480 4,407 NE
Hexachloroethane 0.13 71 80 0.13 NE
Indeno[1,2,3-cd]pyrene 1.26 NE NE 1.26 NE
Isophorone 2.96 1,100 16,000 2.96 NE
Naphthalene 137.4 NE 1,600 137.4 NE
Nitrobenzene 4.42 NE 40 4.42 NE
N-Nitrosodimethylamine 0.02 0.02 NE NE NE
N-Nitroso-di-n-propylamine 0.002 0.14 NE 0.002 NE
N-Nitrosodiphenylamine 0.48 200 NE 0.48 NE
Pentachlorophenol 0.05 8.3 2,400 0.05 11
Phenanthrene NE NE NE NE NE
Phenol 7,786 NE 48,000 7,786 NE
Pyrene 2,400 NE 2,400 5,456 NE
Pyridine 80 NE 80 NE NE
Total cPAHs - benzo(a)pyrene TEQ 0.14 0.14 NE 0.35 30

Notes

@ Calculated using fixed-parameter three-phase partitioning model WAC 173-340-747(4).

® Based on simplified terrestrial evaluation in WAC 173-340-7492, criteria listed in Table 749-2 for all constituents except TPH. TPH criteria based on bioassay data reported by AMEC (2010).
¢ The screening level adjusted for regional background concentrations within Skagit/Whatcom counties or Western Washington as reported by Ecology (1994).

4 MTCA Method A value.

mg/kg = milligrams per kilogram

NE = Not established

PCBs = polychlorinated biphenyls

SVOC = semivolatile organic compounds
TEQ = toxicity equivalent concentration
TPH = total petroleum hydrocarbons
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Concentrations in ug/L

Table 4-2 - Preliminary Groundwater Cleanup Levels

Regulatory Criteria

Surface Water

Surface Water

Surface Water

Surface Water

Surface Water
ARAR - Aquatic

Surface Water

Surface Water

Surface Water,

Surface Water,

ARAR - Aquatic |ARAR - Aquatic Life{ Surface Water ARAR - Aquatic |ARAR - Aquatic Life Life - ARAR - Human | ARAR - Human Method B, Method B, Non-
Groundwater Constituent Life - Marine/Acute Marine/Acute - ARAR - Aquatic Life - - Marine/Chronic - | Marine/Chronic - | Health — Marine [Health — Marine —[ Carcinogen, Carcinogen,
Cleanup - Clean Water Act |Life - Marine/Acute| Marine/Chronic - Clean Water Act National Toxics | — Clean Water | National Toxics Standard Standard Formula
Key Indicator Hazardous Substances Identified Level® Ch. 173-201A WAC §304 - National Toxics |Ch. 173-201A WAC 8304 Rule, 40 CFR 131 Act §304 Rule, 40 CFR 131 Formula Value Value
in Bold Rule, 40 CFR 131
Dissolved Metals
Arsenic, inorganic 0.14 69 69 69 36 36 36 0.14 0.14 0.098 18
Cadmium 8.8 42 40 42 9.3 8.8 9.3 NE NE NE 20
Chromium (total) NE NE NE NE NE NE NE NE NE NE NE
Copper 2.4 4.8 4.8 2.4 3.1 3.1 2.4 NE NE NE 2,700
Lead 8.1 210 210 210 8.1 8.1 8.1 NE NE NE NE
Mercury (Total) 0.025 1.8 1.8 2.1 0.025 0.94 0.025 0.3 0.15 NE NE
Nickel (as soluble salts) 8.2 74 74 74 8.2 8.2 8.2 4,600 4,600 NE 1,100
Zinc 81 90 90 90 81 81 81 26,000 NE NE NE
PCBs
Total PCBs [ 0.000064 | 10 NE NE 0.03 0.03 0.03 | 0.000064 [ 0.00017 [ 0.00011 [ NE
TPH
TPH, diesel-range organics 500" NE NE NE NE NE NE NE NE NE NE
TPH, heavy oil-range organics 500" NE NE NE NE NE NE NE NE NE NE
TPH, mineral oil-range organics 500° NE NE NE NE NE NE NE NE NE NE
SVOCs
2,3,3,6-Tetrachlorophenol NE NE NE NE NE NE NE NE NE NE NE
2-Chloronaphthalene (beta-chloronaphthalene) 1,600 NE NE NE NE NE NE 1,600 NE NE 1,000
2-Chlorophenol 97 NE NE NE NE NE NE NE NE NE 97
2-Methyl-4,6-dinitrophenol NE NE NE NE NE NE NE NE NE NE NE
2-methylnaphthalene NE NE NE NE NE NE NE NE NE NE NE
2-Methylphenol NE NE NE NE NE NE NE NE NE NE NE
2-Nitroaniline NE NE NE NE NE NE NE NE NE NE NE
2-Nitrophenol NE NE NE NE NE NE NE NE NE NE NE
3,3'-Dichlorobenzidine 0.028 NE NE NE NE NE NE 0.028 0.077 0.046 NE
3-Methylphenol NE NE NE NE NE NE NE NE NE NE NE
3-Nitroaniline NE NE NE NE NE NE NE NE NE NE NE
4-Bromophenyl phenyl ether NE NE NE NE NE NE NE NE NE NE NE
4-Chloro-3-methylphenol NE NE NE NE NE NE NE NE NE NE NE
4-chloroaniline NE NE NE NE NE NE NE NE NE NE NE
4-Chlorophenyl phenyl ether NE NE NE NE NE NE NE NE NE NE NE
4-Methylphenol NE NE NE NE NE NE NE NE NE NE NE
4-Nitroaniline NE NE NE NE NE NE NE NE NE NE NE
4-Nitrophenol NE NE NE NE NE NE NE NE NE NE NE
Acenaphthene 990 NE NE NE NE NE NE 990 NE NE 640
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Table 4-2 - Preliminary Groundwater Cleanup Levels

Sheet 2 of 2

Surface Water
Surface Water Surface Water Surface Water Surface Water ARAR - Aquatic | Surface Water Surface Water | Surface Water, | Surface Water,
ARAR - Aquatic |ARAR - Aquatic Life{ Surface Water ARAR - Aquatic |ARAR - Aquatic Life Life - ARAR - Human | ARAR - Human Method B, Method B, Non-
Groundwater Constituent Life - Marine/Acute Marine/Acute - ARAR - Aquatic Life - - Marine/Chronic - | Marine/Chronic - | Health — Marine [Health — Marine —| Carcinogen, Carcinogen,
Cleanup - Clean Water Act |Life - Marine/Acute| Marine/Chronic - Clean Water Act National Toxics | — Clean Water | National Toxics Standard Standard Formula
Key Indicator Hazardous Substances Identified Level® Ch. 173-201A WAC 8304 - National Toxics |Ch. 173-201A WAC 8304 Rule, 40 CFR 131 Act 8304 Rule, 40 CFR 131| Formula Value Value
in Bold Rule, 40 CFR 131
SVOCs (Continued)
Acenaphthylene NE NE NE NE NE NE NE NE NE NE NE
Aniline NE NE NE NE NE NE NE NE NE NE NE
Anthracene 40,000 NE NE NE NE NE NE 40,000 110,000 NE 26,000
Benzidine 0.0002 NE NE NE NE NE NE 0.0002 0.00054 0.00032 89
Benzo(g,h,i)perylene NE NE NE NE NE NE NE NE NE NE NE
Benzo[a]anthracene 0.018 NE NE NE NE NE NE 0.018 0.031 NE NE
Benzo[a]pyrene 0.018 NE NE NE NE NE NE 0.018 0.031 0.03 NE
Benzo[b]fluoranthene 0.018 NE NE NE NE NE NE 0.018 0.031 NE NE
Benzo[k]fluoranthene 0.018 NE NE NE NE NE NE 0.018 0.031 NE NE
Benzyl alcohol NE NE NE NE NE NE NE NE NE NE NE
bis(2-Chloroethoxy) methane NE NE NE NE NE NE NE NE NE NE NE
bis(2-Chloroethyl) ether 0.53 NE NE NE NE NE NE 0.53 14 0.85 NE
bis(2-Chloroisopropyl) ether 65,000 NE NE NE NE NE NE 65,000 170,000 NE 42,000
bis(2-Ethylhexyl) adipate NE NE NE NE NE NE NE NE NE NE NE
bis(2-Ethylhexyl) phthalate 2.2 NE NE NE NE NE NE 2.2 5.9 3.6 400
Butyl benzyl phthalate 1,900 NE NE NE NE NE NE 1,900 NE NE 1,300
Carbazole NE NE NE NE NE NE NE NE NE NE NE
Chrysene 0.018 NE NE NE NE NE NE 0.018 0.031 NE NE
Dibenzo[a,h]anthracene 0.018 NE NE NE NE NE NE 0.018 0.031 NE NE
Dibenzofuran NE NE NE NE NE NE NE NE NE NE NE
Dibutyl phthalate 4,500 NE NE NE NE NE NE 4,500 12,000 NE 2,900
Diethyl phthalate 44,000 NE NE NE NE NE NE 44,000 120,000 NE 28,000
Dimethyl phthalate 1,100,000 NE NE NE NE NE NE 1,100,000 2,900,000 NE 72,000
Di-n-octyl phthalate NE NE NE NE NE NE NE NE NE NE NE
Fluoranthene 140 NE NE NE NE NE NE 140 370 NE 90
Fluorene 5,300 NE NE NE NE NE NE 5,300 14,000 NE 3,500
Hexachlorobenzene 0.00029 NE NE NE NE NE NE 0.00029 0.00077 0.00047 0.24
Hexachlorobutadiene 18 NE NE NE NE NE NE 18 50 30 190
Hexachlorocyclopentadiene 1,100 NE NE NE NE NE NE 1,100 17,000 NE 3,600
Hexachloroethane 3.3 NE NE NE NE NE NE 3.3 8.9 5.3 30
Indeno[1,2,3-cd]pyrene 0.018 NE NE NE NE NE NE 0.018 0.031 NE NE
Isophorone 600 NE NE NE NE NE NE 960 600 1,600 120,000
Nitrobenzene 450 NE NE NE NE NE NE 690 1,900 NE 450
N-Nitrosodimethylamine 3 NE NE NE NE NE NE 3 8.1 4.9 NE
N-Nitroso-di-n-propylamine 0.51 NE NE NE NE NE NE 0.51 NE 0.82 NE
N-Nitrosodiphenylamine 16 NE NE NE NE NE NE NE 16 NE 9.7
Pentachlorophenol 3 13 13 13 7.9 7.9 7.9 3 8.2 4.9 7,100
Phenanthrene NE NE NE NE NE NE NE NE NE NE NE
Phenol 1,700,000 NE NE NE NE NE NE 1,700,000 4,600,000 NE 1,100,000
Pyrene 2,600 NE NE NE NE NE NE 4,000 11,000 NE 2,600
Pyridine NE NE NE NE NE NE NE NE NE NE NE
Notes

 Cleanup level may be adjusted based on laboratory practical quantitation limit (PQL)
® MTCA Method A value.

NE = Not established.

PCBs = polychlorinated biphenyls

SVOC = semivolatile organic compounds
TPH = total petroleum hydrocarbons
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5.0 UPLAND AND MARINE REMEDIATION AREAS

This section describes upland and marine areas of concern at the Custom
Plywood Site where exceedances of preliminary cleanup levels for COCs
identified in Section 4.0 are located. The areas of concern were identified based
on the known or inferred extent of contaminated media following review of
historical and analytical data summarized in Section 2.0. Uncertainty remains
regarding the overall depth and aerial limits of contamination in both the upland
and marine areas. This uncertainty is due to the constraints on the number and
locations of soil and sediment samples that have been collected and analyzed.
Detailed historical information is not available that could more thoroughly
describe contaminant sources and migration mechanisms.

For these reasons, a number of working assumptions were used to provide a
practical means of delineated remediation areas for the purposes of this FS.
These working assumptions are described for Upland areas of the Custom
Plywood Site in Section 5.1, for groundwater in Section 5.2, and for marine areas
in Section 5.3. The remediation areas developed in Section 5 provide the basis
for developing and evaluating remedial alternatives presented in Section 8.0.

5.1 Upland Soils

Figure 5-1 identifies the areas of concern for upland soils at the Custom Plywood
Site. The concentration of TPH-D , TPH-O, ,cPAHs, and metals present in upland
soils was compared to the cleanup levels (most stringent regulatory screening
levels) available for the protection of human health , ecological receptors, and

of marine surface water (via the groundwater migration pathway) to establish
these areas of concern. This process was summarized in Section 4.0 of this FS.

5.1.1 Criteria for Defining Soil Remediation Areas

Considerable uncertainty exists as to the boundaries of soil contamination. This
is particularly the case for shallow areas within about 2 feet of ground surface,
and deeper areas below about 8 feet below grade. Much of the existing soil
sampling focused on the zone between about 2 and 6 feet below grade that was
believed to be the most heavily contaminated based on historical information
and previous field observations. Not all COCs are equally represented in all
samples or at all locations and depths. For these reasons the areal extent,
depths, and estimated volumes of contaminated soil requiring remediation were
estimated as follows.

Hart Crowser

Page 5-1

17330-27 (Final FS) September 2011



Contaminant areas were defined by nominal 25-foot radius circles where
adjacent sampling locations are farther away than 50 feet. Conversely, the
midpoint between “clean” and “dirty” sample locations was used to define
the extent of contamination where sampling locations were closer than 50
feet.

Sampling locations are relatively sparse in the south-central portion of the
site near the former press pit area (Figure 5-1). The press pits are a known
source of TPH contamination and may have affected a significant area of
adjacent soil. The areal extent of contaminated soil in this area is estimated
on Figure 5-1, with the nominal depth of contamination estimated to be up
to about 6 feet below grade.

Areas of concern are further broken out on Figure 5-1 according to the
maximum estimated depth of contamination. For volume estimation and
development of remedial alternatives, these maximum depths are presented
in approximate 2-foot-depth increments between 4 and 8 feet below grade
on the figure.

Sampling data for the 0- to 4-foot-depth interval are limited and may under
represent the actual extent of contamination. The upper several feet of the
soil profile also contain abundant concrete and brick debris in many portions
of the Site. For volume estimation purposes the entire uppermost soil profile
to 4 feet depth was assumed to require remediation as a worst case.
Although this may overestimate the amount of contaminated soil, physical
segregation or screening of such soils (once debris is removed) may be
problematic during construction. Shallow soils aside from debris, therefore,
are assumed to be handled and managed as “contaminated” soil for
practicability.

Limited soil quality data exist below about 8 feet depth. The available
concentration data do not indicate limited exceedances of cleanup levels
identified in Section 4.0. Although the human health POC for soils for the
direct contact pathway is 15 feet bgs, the estimated soil volumes for
remediation developed by this FS do not consider soil depths below 8 feet,
as there is currently no basis for identifying deeper zones of contamination.

5.1.2 Estimated Soil Volumes for Remediation

Using the qualifications and assumptions listed above, estimated soil volumes for
remediation are as follows:

0 to 4 feet depth (including debris): 13,000 cubic yards (cy)
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4 to 6 feet depth: 4,200 cy
6 to 8 feet depth: 1,200 cy
Potential additional areas at O to 6 feet depth: 6,100 cy

These estimates represent in-place volumes for reference purposes. Note that
the combined volume for 0 to 6 feet depth 23,300 (cy) represents the soil
volume present above the ecological POC (6 feet bgs). The combined volume
for O to 8 feet depth (24,500 cy) represents the currently estimated remediation
volume for contaminated soil requiring removal. Note this is a target depth and
depending on findings during excavation, additional soil may need to be
excavated to satisfy the POC for soil for the protection of human health, which is
15 feet bgs. Also, the additional potential areas of soil contamination between 0
and 6 feet depth include locations near the former press pit areas and to the
west, as shown on Figure 5-1. These areas were identified on Figure 32 of the
RI, but limited sample testing data apparently exist to verify the actual nature and
extent of soil contamination in this area.

Although the actual soil remediation volumes at the time of the work will vary
from the estimated volumes (given current uncertainties on the nature and
extent of contamination), the estimated volumes provide useful reference points
for evaluating remedial alternatives. Using more conservative assumptions for
areal and depth extent of contamination (i.e., using the midpoint between all
“dirty” and “clean” samples) would increase the affected volume to well over
40,000 cy and does not appear to be warranted given current available
information. (Conversely, using less conservative assumptions might significantly
underestimate affected volumes given the current sampling density.

An adaptive approach to verify the extent of contamination during construction
for alternatives involving soil excavation will be needed This adaptive approach
would be guided by the use of routine field screening indicators and soil
samples to further delineate the extent of contaminated soil during excavation.

5.2 Groundwater

Limited groundwater data were reported in the Rl to establish TPH, cPAHs, and
total metals (arsenic, copper, nickel, and zinc) as indicator hazardous
constituents. The persistence and potential impacts of these constituents are not
well established to confirm impacts to groundwater and identify specific areas
requiring remediation. However, for the purpose of this FS these groundwater
constituents are retained as COCs. The remediation of contaminated soils is
expected to eliminate the soil to groundwater pathway and allow the
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concentration of these and other COCs in groundwater to return to background
levels within a reasonable restoration time frame.

5.3 Marine Sediment Management Areas — Nearshore and Offshore

Wood waste and dioxin are the identified COCs for defining sediment
management areas (SMAs) for marine cleanup at the Custom Plywood Site.
Figure 5-2 identifies an overall interim action cleanup area determined by
comparing dioxin concentrations in surface sediment to the dioxin screening
level established by Ecology (10 ppt TEC), as discussed in Section 4.0 of this FS.
Figure 5-2 further identifies two general SMAs defined within this interim action
area based on wood waste accumulation thickness. These SMAs are intended
to distinguish wood waste accumulations of either greater than or less than 1
foot in thickness below the existing marine sediment surface. Figure 5-2
identifies a western SMA with known or inferred wood waste thickness of
greater than 1 foot. Inferred wood waste deposits of less than 1 foot are
included in an eastern SMA. Additional rationale used to establish the aquatic
SMAs based on dioxin and wood waste is summarized below.

5.3.1 Criteria for Defining Marine SMAs

As noted in Section 2.0 and Section 4.0, dioxin concentrations measured in
sediments near the Custom Plywood Site exceed the 1.4 ppt Fidalgo Bay
background concentration for some distance eastward into the bay (refer to
Figure 2-2). This background concentration represents the MTCA-based cleanup
level established for the Custom Plywood Site by Ecology. For the purposes of
this FS an interim action cleanup criteria of 10 ppt dioxin TEC, was established as
a threshold criteria to delineate marine SMA areas and to provide a practicable
means to assess candidate remediation technologies, alternatives, and
comparative costs. The overall SMA for the interim action is therefore defined
to comprise within the 10 ppt dioxin TEC concentration contour shown on
Figure 5-2.

Wood waste occurrence can be conceptualized as defining a western and an
eastern SMA where accumulation of woody material is either greater than 1 foot
(nearer the shoreline) or less than one foot (away from the shoreline). Hatched
areas on Figure 5-1 depict each of these SMAs. Although wood waste thickness
contours (and associated parameters such as TOC and TVS) are not well
established by existing data, Figure 5-2 shows general areas intended to define
an east SMA and west SMA based on wood waste thickness criteria, and
pending further field data that was acquired in December 2010 and presented in
Appendix E’s supplemental field investigation report (Hart Crowser 2011). The
current delineation of these SMAs on Figure 5-2 is a rough estimate that assumes
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that wood waste may have accumulated to thicknesses of 1 foot or greater near
the historical overwater operations once situated on the remnant deck and pier
structures at Custom Plywood. The east and west SMAs include two areas with
dioxin concentrations exceeding 25 ppt. The 10 ppt and 25 ppt concentrations
represent low and high action levels for the remedial action (refer to Section
8.0). Areas seaward of the 10 ppt dioxin concentration contour that contain
sediment with concentrations of dioxin exceeding the 1.4 ppt Fidalgo Bay
background are also considered part of the Custom Plywood Site. However,
these areas are planned to be addressed in the future Phase Il interim action
work plan.

5.3.2 Estimated Sediment Volumes for Remediation

Overall wood waste thicknesses and volumes in the marine environment are
currently not well defined. Assuming a hypothetical average wood waste
thickness of about 0.5 foot over the area of the East SMA, and a nominal
thickness of up to possibly 6 feet over the area of the West SMA, the total in-
water wood waste volume is estimated at up to about 50,000 cy. This estimate
includes wood intermixed with near-surface debris in the uppermost 2 feet of the
sediment profile.

The volume of dioxin-affected sediment is difficult to estimate given the limited
number of surface sediment samples that have been analyzed and absence
subsurface sediment dioxin data at the time of completion of this FS. Assuming
that dioxin in the East SMA is restricted to near- surface sediments and relatively
thin wood waste cover, the associated SMA volume exceeding 10 ppt but less
than 25 ppt in the east SMA is comparable to that for wood waste (i.e., about
19,000 cy assuming an affected thickness of about 0.5 foot).

Higher concentration areas exceeding 25 ppt are depicted on Figure 5-2 using a
nominal 50-foot radius circle for the purposes of this FS, although the actual size
of these areas is unknown. If the higher concentration area extends through the
entire wood waste profile (say averaging 5 feet in thickness) of the high
concentration area located within the West SMA, the total affected volume of
dioxin-affected sediment and wood waste could be up to about 1,400 cy).
Additional sampling data from December 2010 field investigation are presented
in the Appendix E report (Hart Crowser 2011) will be used to further refine these
higher concentration areas and volumes in the Phase Il aquatic area CAP to be
prepared in late 2012 as part of the IAWP.
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6.0 REMEDIAL TECHNOLOGY SCREENING

Candidate remedial technologies were identified and screened to develop
potential cleanup alternatives for further evaluation in this feasibility study (FS).
This section presents results of the technology screening assessment for soil,
groundwater, sediment, and removal of related debris, pilings, and other in-water
structures. The remedial technologies considered include methodologies
capable of achieving the remedial action objectives, including preliminary
MTCA/SMS cleanup levels and other regulatory requirements.

Candidate technologies applicable to impacted groundwater and soil are
identified in many sources, including compilations such those discussed in the
web-based Federal Remediation Technology Roundtable (FRTR). Screening
technologies for sediment include methods described in EPA’s Assessment and
Remediation of Contaminated Sediments Guidance Document (ARCS) (EPA
1994), Contaminated Sediment Remediation Guidance for Hazardous Waste
Sites (EPA 2005), and the FRTR.

The screening of technologies applicable to impacted groundwater, soil, and
groundwater remediation included consideration of available methodologies to
address contaminants in the various media based on their expected
implementability, reliability, and relative cost. Physical conditions at the site that
limit or support particular technologies, and contaminant characteristics that limit
the effectiveness or feasibility of a technology, were considered. Site conditions
and COC characteristics that were considered in the screening are described in
Sections 2 and 7, respectively. Screening was consistent with MTCA evaluation
criteria described further below for the remedial alternatives evaluation.
Screening also considered modifying criteria associated with upland and aquatic
land uses, consideration of potential historic and archaeological resources, and
avoidance of impacts to habitat resources.

The implementability (i.e., the relative ease of installation and the time required
to achieve a given level of performance) of a technology is assessed based on
site conditions. Implementability considers: (1) the technology’s constructability
(i.e., ability to build, construct, or implement the technology under actual site
conditions); (2) the time required to achieve the required level of performance
as defined by the cleanup levels and POCs; (3) the ability of the technology to
be permitted; (4) the availability of the technology; and (5) other technology-
specific factors.

To assess the reliability of prospective technologies, the EPA states that an
evaluator should identify the level of technology development, its performance
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record, and the inherent construction, operation, and maintenance problems of
each technology considered. Technologies that are unreliable, perform poorly,
or are not fully demonstrated should be eliminated (EPA 1988).

The remedial technologies that were identified and screened for the Custom
Plywood Site are summarized in Sections 6.1 through 6.3, along with the
rationale for retaining or discarding technologies.

6.1 General Response Actions Applicable to All Site Media

The general response actions that are considered common to upland soil,
groundwater, and aquatic sediment include monitoring, institutional controls,
and a “no action” option. These general response actions are summarized
below.

6.1.1 No Action

A “no action” option was considered as a baseline or null case for comparison;
however, no action does not achieve remedial action objectives, including
protection of the environment. The “no action” option does not address MTCA
evaluation criteria and, therefore, was eliminated from further consideration for
upland soil, groundwater, and aquatic sediment.

6.1.2 Compliance Monitoring

Monitoring is needed to assure compliance with screening levels, to assess
performance of a remediation technology as it is operating, and to measure
continued effectiveness of the remedial action over time. MTCA requires
compliance monitoring for all cleanup actions and it may be required for interim
and emergency actions unless otherwise directed by Ecology (WAC 173-340-
410). Compliance monitoring, as defined in MTCA, includes protection,
performance, and confirmational monitoring.

Protection monitoring is conducted to confirm that human health and the
environment are adequately protected during construction, operation, and
maintenance of a remedial action. The purpose of performance monitoring is to
determine whether the cleanup action has attained applicable cleanup
standards, remediation levels, or other performance standards. Confirmational
monitoring is conducted to confirm the long-term effectiveness of an interim or
cleanup action once cleanup or other performance standards have been
attained.
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Compliance monitoring would be applied in combination with other remedial
technologies and is considered an integral part of each of the remedial
alternatives developed in Section 8 of this FS. Compliance monitoring is
retained for inclusion in the selected alternative(s).

6.1.3 Institutional Controls

Institutional controls (ICs) represent non-engineering measures designed to
prevent or limit exposure to hazardous substances left in-place at a site, and/or
assure the integrity, effectiveness, and long-term performance of the chosen
remedy. Institutional controls are particularly effective if contaminants are not
completely removed, such as in the case where contaminants would be
contained beneath a surface cap.

In this context, ICs can be evaluated based on four general categories previously
identified by the EPA (2004b):

m  Governmental controls (e.g., zoning, local ordinances, and other
governmental requirements restricting site uses). Controls use the regulatory
authority of a governmental entity to impose restrictions on citizens or
property under its jurisdiction.

m Proprietary controls (e.g., easements, restrictive covenants). Proprietary
controls are based on property law to restrict land use to maintain the
protectiveness of a remedy. Proprietary controls prohibit activities that may
compromise the effectiveness of a remedy (for example, disturbing capped
areas), or restrict future uses of resources that can result in risks to human
health or the environment. Proprietary institutional controls are typically
binding on subsequent purchasers of the property and run with the land.

m  Enforcement and permit tools. Enforcement tools as an institutional control
mechanism include administrative agreements such as agreed orders and
consent decrees used to compel a party to engage in various site assessment
and remediation activities, or to limit site activities that could impact the
protectiveness of a remedy. Enforcement tools may include requirements to
monitor and report on institutional control effectiveness at regular intervals
(information tool), or require a party to establish a covenant (proprietary
control) or post deed notices on a property (information tool), as necessary.
Enforcement tools may have limited effectiveness if not coupled with
proprietary or informational institutional controls.

® Informational tools include notices filed in the land records, advisories, and
listings on state and federal site registers. Informational tools are common
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institutional controls that provide information on the performance of a
remedy or notification that contamination remains on a site.

Applicable institutional controls for the Custom Plywood Site in the information
tools category may include placing notices about the remedial actions on
property records (including state aquatic properties), or notices for future leases,
as applicable. Similar institutional controls include continued identification of
the site on the Ecology hazardous site registry, and documenting completion of
remedial actions for regulatory agency filing or permit purposes. Ecology
administrative agreements constitute institutional controls under the
enforcement or permit tools category. Permit review procedures, and related
conditions and requirements for the remedial action are also included in this
category. The need for restrictive environmental covenants, including a
potential Uniform Environmental Covenants (UEC, Chapter 64.70 RCW) as
proprietary controls, would need to be evaluated based on land use and the
parties involved. Related institutional controls may also include planning
documentation and reporting associated with long-term monitoring of the
affected areas at the site.

Similar institutional controls have been effectively applied to many other cleanup
projects at both the state and EPA levels in Puget Sound and elsewhere. For the
Custom Plywood Site, institutional controls are intrinsically coupled with other
remedial actions and provide effective, feasible, and cost-beneficial measures to
protect and maintain implemented alternative(s). Institutional controls,
therefore, are retained for inclusion with the selected alternative(s).

6.2 Upland Soil Remedial Technologies

The remedial technologies considered for impacted soil at the Custom Plywood
Site include the following:

m  Engineered capping;

m  Removal and off-site disposal; and

m  Other technologies.

6.2.1 Engineered Capping

An engineered cap is a surface containment technology consisting of a
horizontal barrier used to physically isolate contaminated soil from direct human

or terrestrial ecological contact, and to prevent the infiltration of rainfall and
surface water that could potentially leach and transport contaminants from the
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impacted area. A wide variety of low-permeability capping materials is available.
Asphalt, concrete, clay, and multi-layer caps (usually concrete or soil and a
synthetic liner) are frequently used to isolate contaminants.

Although engineered capping is less effective than contaminant source removal,
it is an applicable and potentially cost-effective technology for locations where
contaminants may be left in-place after implementation of other remedial
technologies. Engineered capping technology is retained for further evaluation.

Considerations for Capping

The design, construction, maintenance, and monitoring of an engineered cap
generally depend on the nature of the contamination, site physical constraints,
and biological considerations. Several criteria should be considered in selecting
the type of cap to implement, which include:

m Expected loading and abrasion in the area to be capped;
m  Degree of impermeability required;

m  Topography of the impacted area (e.g., flat, level surface versus an uneven,
sloped surface);

B Accessibility for cap construction and the presence of potential obstructions
such as exposed wood pilings or industrial debris;

m Potential future use of the capped area; and
m  Cost.

Generally, areas requiring greater load-bearing capacity and abrasion resistance
(such as high-traffic areas) call for a concrete cap. Areas where less load-bearing
capacity and less abrasion resistance are needed are suited for an asphalt cap.
Areas that have an uneven geometry, as opposed to a flat and level geometry,
and where the need for load-bearing capacity and abrasion resistance is minimal,
are better suited for a multi-layer cap because of its greater flexibility as
compared to concrete or asphalt caps. Multi-layer caps also provide added
restorative benefit, in that their top layers, though designed for management of
water drainage, typically consist of topsoil and vegetation, which help to return
the capped area to the natural condition of its surroundings.
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Engineered Cap Construction Methods

Caps for isolation of contaminated soil are typically designed to achieve low
permeability (typically less than 10° centimeters per second). In areas that are to
be paved, caps that satisfy performance standards generally consist of a suitable
subgrade, a base course, an impervious layer, and protective surface layer(s).
Generally, the imperviousness of the new pavement section is not the main
concern; design needs to address adequacy of the subgrade and paving
materials to resist pavement cracking over time. Another consideration during
construction is the proper sealing of pavement edges around cap penetrations
(such as catch basins, monitoring wells) and other site features in the cap
location. In addition, construction quality control for containment caps is
significantly more restrictive than for basic paving, and written monitoring and
maintenance procedures are typically required. Institutional controls are
typically implemented to protect the completed cap after construction.
Subsurface caps present challenges for even placement of the cap structure and
suitable bedding, subgrade preparation, potential loading and subsidence, and
monitoring and maintenance.

The ability to monitor performance over time and provisions for maintenance to
prevent increased permeability due to deterioration or changes in site use need
to be established. Monitoring to assure performance of the cap typically needs
to be based on a written plan that is consistent with monitoring requirements for
other remedial components (EPA 2004a).

6.2.2 Soil Removal and Off-Site Disposal

Impacted soil is frequently removed using common excavation methods.
Excavation is an effective technology applicable to the soil contamination at the
Custom Plywood Site and is retained as a remedial technology for further
evaluation.

Considerations for Soil Removal and Off-Site Disposal

Unique characteristics of the Custom Plywood Site, as described in Section 2,
would require consideration for removal of impacted soils. Site features such as
wood pilings and industrial debris would need to be removed or cleared from
the excavation area prior to or as a part of soil removal. Geotechnical and
hydrogeologic conditions would require consideration during design to assess
the potential need for shoring excavation side walls and dewatering. Historical
site data indicate that soil impacts at the site may potentially be widespread;
however, there are areas at the site where the extent of soil impacts is less
certain due to relatively sparse soil sampling and analytical data. Excavation
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contingency plans should include provisions for field observation and possible
chemical testing of excavated impacted soil to assess the need for continued
excavation.

Because of potential space limitations at the site, the available area for staging
equipment and stockpiling excavated soil also require consideration.
Additionally, if the bulk characteristics of excavated soil require modification as
part of soil management (such as screening out debris or dewatering), additional
space would be needed for these systems.

Management of Removed Soil

Impacted soil would require appropriate management after excavation. Options
include off-site management and ex situ treatment for reuse of the removed soil.
As summarized in Table 6-1, ex situ treatment technology options include
bioremediation, thermal treatment, soil washing, chemical treatment, and
solidification or stabilization. Although, many of these technologies might
theoretically be effective for treatment of site COCs, their implementation would
be difficult. These options may be difficult to implement because of site space
limitations for the systems that would be needed, and because of potential
material handling requirements such as the likely need for debris removal and
potential difficulty of soil homogenization. Because of these difficulties and
relatively high capital and operation and maintenance (O & M) costs, ex situ
treatment is not retained for further evaluation.

Landfill disposal of impacted soil is a commonly used off-site management
option. Landfill disposal is technically implementable and is an effective option
for management of soil COCs at the site. Landfill disposal is retained for further
evaluation as a remedial technology that would be used in conjunction with
impacted soil removal. A likely scenario is off-site disposal of chemically
impacted soils at a permitted RCRA Subtitle D facility. The degree of further
characterization of impacted soils, if any, to meet land disposal requirements
would need to be assessed. This scenario does not apply to soils designated as
Dangerous Waste under state regulations (Chapter 173-303 WAC), or other
unsuitable soils. No such soils are currently identified at the Custom Plywood
Site. Non-contaminated overburden soils containing wood waste and debris
may also require Subtitle D landfill disposal if other reuse or off-site disposal
options are not available. Disposal in unlined facilities, or facilities not otherwise
configured to handle waste soils, wood waste, and related degradation products
is likely not feasible. However, local facilities would likely be able to accept
concrete, brick, and asphalt debris considered to be “inert,” as defined in state
Solid Waste Handling Standards (Chapter 173-350 WAC).
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6.2.3 Other Technologies

Other remedial technologies applicable to impacted soil include /n situ
treatment; however, these technologies were not retained for further evaluation.
As summarized in Table 6-1, these /in situ technology options include
bioremediation, monitored natural attenuation (MNA), soil vapor extraction
(SVE), thermal treatment, soil flushing, and chemical treatment.

In situ technologies that employ chemical injection-based delivery methods, such
as /n situ bioremediation, soil flushing, and chemical treatment, were not
retained in the technology screening because of potentially difficult
implementability and high relative cost. Regulatory concerns may exist over the
injection of chemicals in the subsurface and controlling their migration. Some
technologies may require saturation of the impacted vadose zone, necessitating
the injection of a large quantity of water and treatment chemicals. Because of
the nature of the soil contamination, multiple applications may be needed to
achieve treatment goals.

SVE and thermal treatment technologies pose potentially problematic reliability
and relatively high capital and O&M costs. Because of the low volatility of the
soil contaminants, SVE would not be effective, which relies on the volatilization
of target contaminants. Buried objects and naturally occurring organic matter in
site soil may interfere with the operation and effectiveness of thermal treatment
technologies for treatment of petroleum hydrocarbons and cPAHs. Thermal
technologies are not applicable to treatment of metals.

Although MNA is an implementable treatment methodology, it is not effective
for treatment of organic contaminants within a reasonable time frame and is not
applicable to metals treatment. MNA is not retained for further evaluation.

6.3 Groundwater Remedial Technologies

The groundwater remedial technologies considered in the screening process
include containment technologies, MNA, and other technologies, such as 7n situ
and ex situ treatment. The screening of these technologies for potential
application to impacted groundwater is summarized in Table 6-2.

6.3.1 Containment Technologies

The containment technologies applicable to impacted groundwater remediation
include engineered caps, vertical barriers, subsurface horizontal barriers, and
hydraulic containment technologies. Vertical and horizontal barriers installed in
the subsurface provide containment and minimize contaminant migration by
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either retarding impacted groundwater flow (vertical barriers) or preventing
surface water infiltration (horizontal barriers) that could leach and transport
contaminants from vadose zone soil or could increase the water table gradient
and promote contaminant plume migration. Hydraulic containment controls the
migration of a contaminant plume by pumping groundwater downgradient of
the plume through extraction wells or trenches with a capture zone designed to
intercept the plume. Because of potentially difficult implementability and
relatively high cost, vertical barriers, subsurface horizontal barriers, and hydraulic
containment were not retained for further evaluation.

Engineered surface capping was retained in the technology screening as a
potentially applicable, implementable, and reliable technology for remediation of
impacted groundwater. The considerations associated with engineered capping
in areas of impacted groundwater are the same as those for impacted soil,
discussed in Section 6.2.

6.3.2 Monitored Natural Attenuation

Monitored natural attenuation (MNA) is a remediation methodology that
employs naturally occurring physical, chemical, and biological processes that
reduce the mobility and/or concentration of a contaminant. The purpose of
monitoring is to verify that these processes are occurring. MNA is applicable in
combination with other technologies in locations at the site where groundwater
contamination would remain in place, and is a relatively low-cost remedial
option. MNA is retained for further evaluation for remediation of impacted
groundwater.

Considerations for MNA

The implementation and reliability of MNA depends on several factors:

m  Contaminant characteristics;

m Site chemical and biological mechanisms;

m Site hydrogeologic conditions;

m  Contaminant source control; and

m Restoration time frame.

Natural attenuation reduces the mobility and/or concentration of a contaminant
through processes that destroy the contaminant or physically reduce
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contaminant concentration through hydrodynamic process such as advection
and diffusion. For these attenuation processes to be effective, the contaminant
should have characteristics that allow it to degrade chemically (for example,
through natural reductive or oxidative processes) or biologically (such as by
microbial degradation), and site groundwater conditions would need to be
supportive of these processes.

Natural attenuation processes are typically slow, resulting in a long cleanup time
frame. Thus, implementing MNA alone likely would not be sufficient to satisfy
cleanup objectives. However, MNA would be applicable in combination with
remedial technologies that provide reduction or elimination of the contaminant
source but where residual contamination may remain in groundwater.

6.3.3 Other Technologies

Other remediation technologies applicable to groundwater cleanup include /n
situ and ex situ treatment options listed in Table 6-2. These technologies were
not retained for further evaluation in this FS. Ex situ treatment technologies
necessitate extraction of impacted groundwater for treatment in an above-
ground system. Because of the long cleanup time frame associated with ex situ
treatment and relatively high O&M cost, ex sifu treatment was not retained for
further evaluation.

In situ treatment technologies were also not retained for further evaluation.
Enhanced bioremediation and chemical treatment would be difficult to
implement at the Custom Plywood Site. /n situ technologies that require
chemical injections to support biological degradation processes or destroy
contaminants are problematic to implement at a potentially high cost.
Technologies designed to volatilize contaminants, such as air sparging and in-
well aeration, would not be effective for site contaminants because of their low
volatility. Passive treatment technologies, such as reactive barriers designed to
intercept the contaminant plume and break down contaminants as groundwater
travels through the barrier, were not retained in the technology screening
because of potentially inadequate effectiveness and relatively high cost.

6.4 Sediment Remedial Technologies

The technologies considered for remediation of impacted sediment at the
Custom Plywood Site include:

m  Monitored natural recovery (MNR);

m  Enhanced natural recovery (ENR);

Page 6-10 Hart Crowser
17330-27 (Final FS) September 2011



m  Engineering capping;

m  Dredging/removal; and

m  Other technologies.

These technologies are described and evaluated below.
6.4.1 Natural Recovery

Natural recovery of contaminated sediments can occur through sedimentation
and mixing as physical processes, or through biological and chemical
degradation. Chemical and biological processes are well documented at many
sites for attenuation of various chemical constituents and commonly occur
together with physical processes.

Monitored Natural Recovery (MNR)

MNR includes long-term monitoring as an essential component to assess
sedimentation rates and reductions in biological toxicity over time. Long-term
monitoring, coupled with the institutional controls noted above, distinguish MNR
from the no action alternative. MNR has the benefit of negligible disruption to
existing habitat features, biota, and possible cultural resources. On a
bathymetric scale, changes to the seafloor from accumulated sediment are also
minimal and occur over a relatively long time as a natural process.

Dioxin/furans are prevalent in aquatic portions of the Custom Plywood Site.
These compounds are environmentally persistent and are resistant to chemical
and biological natural recovery processes. Additionally, based on the current
coastal engineering assessment summarized in Section 2, insufficient natural
sediment accumulation occurs near the Custom Plywood Site to support natural
recovery. For these reasons, MNR is judged not to be an implementable or
reliable remedial technology for application at the Custom Plywood Site and is
not retained for further evaluation as an FS alternative.

Enhanced Natural Recovery (ENR)

ENR or thin-layer capping (TLC) is commonly used at sediment remediation sites
to augment natural physical, biological, and chemical processes promoting
recovery. Placement of nominal 3- to 12-inch layer(s) of suitable substrate is
typically done to enhance natural sedimentation and other processes. Although
TLC is not intended to isolate and stabilize underlying contaminated sediments,
layers of only 5 to 15 cm (approximately 2 to 6 inches) generally suffices to
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isolate the bulk of contaminants from the benthic macroinvertebrates that
inhabit surface sediments (National Research Counsel 2003). This also shortens
the time frame for restoration. ENR intrinsically includes long-term performance
monitoring and application of appropriate institutional controls.

The effectiveness and feasibility of ENR using various application strategies has
been demonstrated at numerous cleanup sites in Puget Sound and elsewhere.
ENR represents a permanent, protective remediation method and is more cost-
effective than engineered capping or dredging. ENR also minimizes impacts on
habitat and biota, potential cultural resources, and aquatic land use.
Environmental disruption is significantly less than for capping or dredging
technologies. ENR is retained as an effective, feasible, and cost-effective
technology for further evaluation as an FS alternative.

Considerations for ENR. Application of ENR technologies should consider
several key factors including:

m  Type and extent of contamination present (i.e., predominantly wood waste
and dioxins up to 25 ppt TEC);

m  Nature of the mudline substrate (i.e., relatively soft, muddy surface
throughout much of the offshore portions of the site);

m  Bottom slope angle (relatively shallow 10 horizontal to 1 vertical (10H:1V)
over much of the aquatic area);

m Biota and eelgrass presence;

m  Water depth and current conditions (intertidal and relatively shallow subtidal
to about elevation -6 feet MLLW);

m  Wave energy and erosion in intertidal and shallow subtidal zones;
m  Type and source of TLC material placed; and
m Placement methods and potential water quality impacts.

The overall objective of TLC placement would be to apply a layer of fine-grained
sandy capping material to reduce the influence and adverse effects of wood
waste and dioxin/furan compounds in the upper 10 cm of the sediment profile
at suitable locations. Such locations are characterized by low wave energy,
limited thickness of wood waste, lower relative dioxin/furan concentrations, and
cappable substrate. Coastal engineering conclusions summarized in Section 2
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indicate that TLC layers would remain stable over much of the subtidal area and
have little net sediment accretion or erosion. Other technologies, such as
dredging and backfilling or backcapping, are more appropriate at other locations
with higher erosive wave energy, higher relative dioxin/furan concentrations,
and thicker wood waste profiles.

Constraints specific to the Custom Plywood Site for TLC placement are noted
above. The impact of TLC remediation on eelgrass beds is a key additional
consideration. Existing wood pilings, marine structures, and surface debris
would need to be removed prior to TLC placement, and measures would be
required to protect the extensive eelgrass beds from damage during cap
placement. Best management practices (BMPs) to control cap placement and
related water quality issues need to be considered before implementation of
ENR.

As part of remedial design, pilot testing is recommended to assess the feasibility
of thin-layer capping near eelgrass beds, and to further verify cap stability and
marine hydrodynamic conditions.

Placement over Soft Sediment Substrate. Although much of the existing
seafloor sediment within the Custom Plywood Site consists of soft, fine-grained
material, experience at a number of sites with soft sediment demonstrates that
sandy capping material can by placed over soft sediment in a coherent layer
without subsidence, sinking, or chaotic intermixing of capping materials.

For example, 6 to 12 inches of sandy TLC material was placed over
approximately 28 acres of the Ketchikan Pulp Company (KPC) site in Ketchikan,
Alaska, in 2001 (Integral 2009, and Becker et al. 2009). KPC is an EPA
Superfund site with several remedial actions, including ENR, to enhance
recovery of sediment with wood waste contaminants. The KPC project and
other sites demonstrate the feasibility of placing TLC material to bridge very soft
sediments, provided that placement thickness and distribution can be controlled.
Thin-layer placement was also determined to be more effective at KPC than
mounding cap materials on the bottom for current winnowing and smoothing.

Placement Methods. There are a variety of methods for placing TLC material.
From generally least technically complex to more complex, these include:

m  Washing or blowing capping material from a vessel deck;

m  Overwater pneumatic placement through a flexible line with entrained air;
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m  Overwater placement using a clamshell or other bucket type on a crane-
suspended cable;

m  Overwater or underwater placement through a screen “sifter” or other
device;

m  Underwater placement using a tremie pipe, spreader, or diffuser system; or

m  Underwater placement of a pre-slurried capping mixture using a tremie
system or other methods.

For example, sandy capping material can often be placed with a clamshell
bucket and crane. Using this method, the clamshell bucket can be swung in
regular arcs over the placement area, as controlled by the crane operator and
recorded on an electronic log of the bucket arc swing areas. Good placement
control can be achieved for establishing typical 6- to 12-inch TLC thicknesses
with limited water column turbidity. Material placement rates of about 100
cubic yards per hour (cy/hr) or more are feasible with this method. A similar
bucket and cable-arm crane placement method was used for the KPC project
with good control and placement exceeding 1,000 cy/day. Experience at the
KPC site demonstrates that the bucket and crane method can be scaled up to
cap larger areas with good consistency and economy.

Another TLC method involves overwater pneumatic placement through an air
line. Pneumatic placement of TLC material through an air line was successfully
used for EPA Superfund remediation capping of an intertidal area of the Middle
Waterway in Tacoma in 2005 (Hart Crowser 2005). Placement rates of about
50 cy/hr and up to about 200 cy/hr per daily tidal work shift were achieved.
Placement equipment was staged on temporary platforms on the tideflat with a
land-based supply line and capping source material. The pneumatic placement
option may be a viable option for the Custom Plywood Site, but would require
further pre-construction testing to demonstrate its feasibility and the cost-
effectiveness of overwater placement from a vessel platform.

Other TLC placement methods may be feasible but may not provide comparable
or greater value. Washing or blowing TLC material from a vessel deck may be a
lower-cost option, but can be difficult to control and creates significant water
column turbidity. Underwater tremie placement or similar systems have been
used at other sites to provide greater control or for other specific applications,
but such methods are not expected to be needed or provide additional value.
Underwater placement costs are also generally higher than the bucket and crane
method. These technology options, therefore, are not retained for further
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evaluation. Deck washing and tremie placement may also be more harmful to
eelgrass.

6.4.2 Engineered Capping

Permanent or long-term capping and containment of contaminated sediments is
a common and proven remediation method at many aquatic cleanup sites.
Engineered caps in excess of about 1 foot in thickness are often placed when
physical, chemical, and biological isolation are needed to mitigate potential toxic
effects of the underlying sediments. Engineered caps are typically designed for
several purposes:

B Provide a robust physical barrier to prevent contact with underlying
contaminated sediments;

m  Provide a chemical isolation barrier to attenuate concentrations of
potentially mobile chemical constituents;

m Provide a biological barrier for burrowing benthic organisms; and

B Provide a surface armoring layer to prevent erosion of the cap by currents,
wave action, and propeller wash.

Although feasible and effective engineered capping technologies are available
for containment of impacted sediment at the Custom Plywood Site additional
detrimental impacts to the environment would likely result. A major
consideration is the loss of habitat associated with thick cap placement that
would not occur with MNR or ENR, or at least not occur to the same degree.
Damage to or destruction of existing eelgrass beds from engineered cap
placement is a similar concern. Habitat loss would have significant adverse
impacts on the local ecosystem and would likely require difficult and costly
compensatory mitigation. Placement of thick caps can also create bathymetric
changes adversely affecting habitat and navigation. Engineered capping and
containment are also higher cost options than MNR and ENR that do not
provide commensurate value for the additional cost. Despite these
considerations, engineered capping and containment technology is retained for
further evaluation based on its overall effectiveness and application to areas
where ENR is not feasible.

Considerations for Thick Capping

Like ENR thin-capping, the design, placement, and maintenance/monitoring of
thicker caps depends on the nature of the contamination, substrate bottom and

Hart Crowser

Page 6-15

17330-27 (Final FS) September 2011



aquatic conditions, biological considerations, material type, and construction
methods. The capping thickness and materials used are determined by the type
of contamination present and its mobility, the need for armoring or physical
protection from erosion or other disruption, and habitat requirements. Thick
caps are often composed of a habitat-friendly mixture of sand with minor gravel
and finer-grained materials. Capping remedies are often coupled with
institutional controls to protect the cap structure by warning people about its
presence.

Key to placement of thicker cap sections is the ability for capping materials to
successfully bridge the contaminated layer or otherwise form a protective
barrier. Sites with soft bottom conditions often pose challenges for placing a
continuous, intact cap without compromising the containment function of the
cap caused by settling, buckling, or shearing of the capping materials. In such
cases, maintenance to augment or restore capping materials may be needed
over time. Protection from wave erosion in intertidal and shallow subtidal areas
of the site is an additional key consideration.

As noted above, placement of capping materials typically creates greater
disruption to the benthic community compared to MNR and ENR, resulting in
commensurately higher impacts to the aquatic food chain. Capped areas
become biologically inactive and require greater time periods to recover and
recruit benthic organisms. Greater quantities of capping material placed in the
aquatic environment can also have more adverse impacts on short-term water
quality during placement. The design of a thick cap for containment requires
measures to minimize cap erosion and to preserve eelgrass beds.

Engineered Capping Placement Methods

Similar to ENR thin-capping methods, thick caps can be placed using a variety of
methods depending on capping objectives and area, bottom and water
conditions, and related factors. Conventional sand caps are routinely placed
using clamshell, tremie, and hydraulic methods for environmental projects, with
placement thickness monitored using acoustic or manual surveys, or grade
stakes. Placement quantities may also be controlled based on placement
volume per unit area. Nearshore capping sections can be constructed using
cranes staged from land or temporary platforms. The feasibility of capping using
mechanical and hydraulic methods is well proven at numerous sites in the
northwest and worldwide. Placement using other methods is less common for
environmental projects but may be necessary to address soft bottom conditions,
composite caps, or armoring needs. It may also be necessary to dredge or
overexcavate the seafloor to provide sufficient vertical space for cap placement
and avoid changes to the existing mudline elevation.
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6.4.3 Dredging and Removal of Sediment

Dredging is a frequently used technology for removing contaminated sediments
from the aquatic environment. Many proven dredging technologies exist and
are generally categorized as either mechanical or hydraulic methods. The
different methods and modifications have advantages, disadvantages, and
varying levels of environmental impact.

Dredging is retained as a feasible technology for further evaluation, particularly
where other technologies are not feasible or effective. Dredging provides some
degree of additional permanence and protectiveness relative to other
remediation technology options. However, significant environmental and
habitat impacts are associated with dredging. On a comparative basis, dredging
is also more expensive than the other screening technologies and requires
management of dredged materials, which may include landfill or aquatic in-water
disposal.

Considerations for Dredging

Dredging is often most effective for removing thicker sections of contaminated
sediments over well-defined areas. At the Custom Plywood Site, dredging is
suitable at locations with relatively higher dioxin/furan concentrations that
warrant removal as current or future potential contaminant sources.

Adverse environmental, habitat, and potential cultural resources impacts are
associated with dredging. Dredging disrupts the local ecosystem and poses
significant challenges that may affect its effectiveness and feasibility. Eelgrass
beds in or near dredging locations may be lost or damaged. Measures would be
required to minimize eelgrass damage or loss.

In addition to habitat loss that could require extensive mitigation, another key
concern about dredging is control and containment of water column turbidity.
The fine-grained turbidity caused by dredging may be more difficult to control
than turbidity caused by placement of sandier ENR materials and engineered
capping options. Therefore, dredging will likely require construction BMPs such
as silt curtains or sheet piling containment to control turbidity.

Resuspended particulate material (i.e., dredging residuals) also creates
challenges for ensuring that contaminated material does not settle out on the
dredge surface and negate the intent of dredging to remove such material.
Sandy backfill cover or backcapping material will likely be needed to settle and
contain residual dioxin/furan-impacted material after dredging. Backfill or
backcapping material will be needed to restore dredged areas to the existing
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mudline elevation and encourage benthic recovery, even though dredging in
and of itself would cause considerable damage to existing habitat.

Dredging Methods

A variety of clamshell and other mechanical dredging methods have been
proven as successful technologies for many environmental projects in the
northwest and worldwide. Hydraulic dredging has also been successfully
employed but typically creates significant water handling, monitoring, and
disposal challenges. From a practical standpoint, mechanical dredging is a
preferred approach for the Custom Plywood Site, with hydraulic dredging either
not needed or not providing additional benefit. Hydraulic dredging also
generates significantly greater quantities of seawater and suspended particulates
for management and potential treatment. For these reasons, only mechanical
dredging is retained for further evaluation.

Management of Removed Sediment

Remediation technologies for management of removed sediment include the
following, as described in Table 6-3:

m  Upland landfill disposal;
m Beneficial reuse for engineering, landscaping, or other beneficial need;

B Aquatic disposal, including open-water disposal, confined disposal facility
(CDF), and contained aquatic disposal (CAD); and

m  Fx situ treatment.

Landfill disposal and open-water aquatic disposal are potentially implementable
options for management of removed impacted sediment and are retained for
further evaluation.

Upland Landfill Disposal

Landfill disposal at an off-site facility is a common disposal option for dredged
sediment. Prior to disposal, removed sediment would require characterization
to verify that land disposal requirements are met. Additional dioxin testing data
from the supplemental sampling conducted in December 2010 will support
further characterization. Most likely, wood waste and dioxin concentrations at
the site may prohibit upland disposal options except at RCRA Subtitle D facilities
(i.e., permitted lined landfills). Disposal at unlined facilities, or facilities not
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otherwise configured to handle wood waste and related degradation products,
may not be allowable.

Aquatic Disposal

Although aquatic open-water disposal may be potential sediment management
option, the presence of dioxins/furans and wood waste would likely limit the
feasibility of this approach. Removed sediment would be subject to standard
Dredged Material Management Program (DMMP) screening criteria and review
by the Tribes and other stakeholders to determine appropriateness of open-
water disposal, including recent guidelines for dioxin concentrations (DMMP
Agencies 2010). Under these new guidelines, the maximum allowable total
dioxin TEC concentration in any individual sample taken within a dredged
material management unit (DMMU) is set at 10 ppt TEC, with an overall volume
average not exceeding 4 ppt TEC.

Dredged material with a relatively high proportion of wood waste (i.e., typically
exceeding about 25 percent total volatile solids (TVS)) would also not likely be
suitable for open water DMMP disposal. The DMMP program establishes a
review process to evaluate dredged material characterization data to determine
acceptability for open water disposal. The DMMP agencies have recently
accepted dredged material with wood waste for disposal at the Port Gardner
open water disposal site near Everett.

Wood waste quantities and dioxin concentrations in aquatic areas of the Custom
Plywood site are being further evaluated following the December 2010
supplemental field investigation. Further dredged material characterization will
be required to evaluate the feasibility of open water disposal. In view of the
regulatory challenges and stakeholder concerns, open water disposal of dredged
materials from the Custom Plywood site appears problematic, and was not
carried forward as a component of the FS alternatives evaluation.
Reconsideration of potential open water disposal will require favorable results
from additional site characterization, and agreement from the PSDDA agencies,
affected Tribes, and other stakeholders that such disposal would not pose an
unacceptable risk.

Even greater siting challenges, potential space limitations, permitting issues, and
interference with aquatic land use are associated with in-water disposal options
for dredged material involving CDF and CAD technologies. CDF and CAD
disposal would be difficult to implement within the overall project time frame
and would be problematic from a public acceptance standpoint. These options,
therefore, are not retained for further evaluation. Considering the wood waste
content and dioxin/furan concentrations in potential dredging areas, beneficial
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reuse of this sediment is unlikely, unless a practicable beneficial use is identified
later.

Other Dredged Material Management Options

Biological, physical, and chemical treatment technologies exist for ex situ
treatment of removed sediment. These technologies include bioremediation,
thermal treatment, sediment washing, chemical treatment, and solidification and
stabilization options. Although some may provide effective treatment, these
technologies may potentially be difficult to implement at the Custom Plywood
Site for reasons that include space limitations for the required treatment systems,
physical and chemical characteristics of the sediment that reduce effectiveness,
and potentially relatively high capital and operation and maintenance (O&M)
costs. As summarized in Table 6-3, ex situ treatment technologies for removed
sediment are not retained for further evaluation.

6.5 Physical Hazard Removal and Site Demolition

Remnants of the former Custom Plywood facility remain at the site in the form of
concrete structures, foundations, surface debris, and wooden pilings.

Demolition and removal of this material would be included as part of the interim
action and are considered common to each of the upland and aquatic
remediation alternatives. Demolition is intended to remove physical hazards
and facilitate access for upland and in-water remediation. In-water debris also
represents potential deleterious material under the state SMS.

6.5.1 Concrete Structure Demolition

Remaining above-ground concrete structures at the Custom Plywood site consist
of miscellaneous concrete foundations and monolithic structures in the upland
area of the GBH property. Remnant overwater structures include a dilapidated
concrete bulkhead and L-shaped pier. Common construction demolition
equipment such as wrecking excavators and balls could be used to break up the
upland concrete structures, with on-site crushing and material sizing for recycling
as excavation backfill material.

Demolition of concrete structures in the aquatic area would need to consider
accessibility issues and mitigation of the potential surface water impacts of the
demolition work. The concrete bulkhead could likely be accessed and
demolished from land using long-reach equipment. During demolition,
measures would be needed to prevent materials and turbidity from leaving the
demolition area, such as debris booms and turbidity curtains.
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Demolition of the L-shaped pier presents greater complexity than the other
concrete structures on the site because of more difficult accessibility and its
proximity to surface water in the intertidal and subtidal zones of the site. The
demolition could likely be completed using a land-based long-reach crane.
However, water-based equipment may also be needed to assist with pier
decking removal and rubble/flotsam containment. Sawcutting of the decking
may also be necessary to control the demolition process. The shallow surface
water at the site makes water-based access from both the land side and water
side challenging; thoughtful tide work demolition will be required. Similar to the
bulkhead demolition work, containment controls would likely include debris
booms and turbidity curtains, and additional catchment devices. Additional
equipment would be needed for loading the concrete rubble for off-site disposal.

6.5.2 Surface Debris Removal

Surface debris covers much of the upland portion of the site and extends into
the intertidal and subtidal areas. The debris consists of a variety of materials,
such as old bricks and mortar, wood, concrete rubble, and typical rubbish
associated with a marine beach area. Surface debris removal could be relatively
simple, consisting of excavation or scraping using excavators or bulldozers with
subsequent loading and hauling to an off-site disposal facility. However,
wooden pilings that remain below ground surface may be encountered during
debris removal. Measures would be needed to uncover and preserve the tops
of the pilings for extraction.

6.5.3 Wooden Piling Removal

Wooden pilings remain in both the upland and aquatic portions of the Custom
Plywood site. Many of the pilings extend above ground surface, but additional
hidden pilings likely exist, which may have been broken off at or below ground
surface. Piling removal would be conducted using a vibratory hammer attached
to a crane or other long-reach equipment for overwater work. In-water pilings
that are located beyond the reach of land-based equipment require removal
using barge-based equipment, which presents similar accessibility issues in
shallow water as for overwater concrete demolition.

The wooden pilings are known or suspected to have been treated with creosote
as a wood preservative, necessitating measures to collect creosote-impacted
material from the piling surface and from surrounding soil during piling removal,
as practicable. Pilings extracted from in-water areas would likely need to be
wrapped in plastic or other containment as the pilings are transferred to the
upland area for off-site disposal shipment.
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Table 6-1 - Remediation Technology Screening for Upland Soil Sheet 1 of 3
General Response Remediation Technology
Action Technology Process Option Description Physical/Chemical Criteria Implementability Reliability Relative Cost Screening Comments Retained?
Monitoring Monitoring Protection, Monitoring to assure compliance with Some site features (debris, remaining] Technically implementable. Effective for assessing soil conditions|Negligible capital cost. |Applicable in combination
performance, cleanup/remediation levels, to assess wood piles) may limit accessibility for at the site. Low O&M cost. with other technologies.
confirmation performance of remedial technology during  [soil sampling in some areas. Yes
operation, and to measure continued
effectiveness over time.
Institutional Governmental and |Fencing, signs, deed |Physical and administrative measures to No physical or chemical constraints. |Technically implementable. Reliable conventional technology. Low capital and O&M Applicable and/or required in
Controls proprietary controls;|restrictions control access or exposure to contaminated cost. combination with other
enforcement and  |(environmental soil. technologies.
permit tools; covenant), remedy Yes
information devices [maintenance
agreement
Containment Capping Soil, clay, asphalt, Placement of a surface cap over impacted soil|Cap construction may present Technically implementable. Effective for minimizing access, Low to moderate capital JApplicable in locations
concrete, synthetic |areas to minimize water infiltration and exposure hazard to workers. However, asphalt and concrete caps |direct contact risk, and mobility of and O&M cost. where contaminants remain
liner, or multi-layer |mobilization of contaminants, and to minimize |Installation limited to accessible not consistent with proposed future [contaminants. Less effective than in place. Yes
cap direct contact risk for human and ecological |areas on site. site use. source removal.
receptors.
Solidification, Cement- and lime- |Chemicals are introduced to physically bind or|Limited to accessible areas at the Technically implementable. Limited |Effective for reducing mobility of Moderate to high capital JInadequate effectiveness for
stabilization based processes, enclose contaminants, or to induce chemical |site. May not be applicable in to accessible areas at the site. metals. May be less effective or cost. Low O&M cost. treatment of organic
microencapsulation, [reactions between the stabilizing agent and  |wetland areas. Buried piles may ineffective for treatment of organic compounds. No
sorption contaminants to reduce their mobility. interfere with compounds.
solidification/stabilization processes.
Natural Recovery |Monitored natural |Monitor natural Naturally occurring physical, chemical, and Site COCs (metals, heavy-end Technically implementable. Cleanup |Not effective for site contaminants in |Negligible capital cost. |Not effective for site soil
attenuation (MNA) |processes occurring |biological processes that reduce contaminant |petroleum hydrocarbons) generally |time frame longer than for other soil. Cleanup time frame is typically |Low O&M cost. contaminants.
in site soll mobility or concentration. not amenable to natural attenuation |remedial options for soil. long.
within a reasonable time frame. No
Natural attenuation processes in
vadose zone soil are slow.
In situ Treatment |In situ Liquid-phase Enhance biodegradation through addition of [Limited to accessible areas at the Difficult to implement. Technology |Effective for treatment of compounds |Moderate to high capital |Difficult to implement and
bioremediation bioremediation, nutrients and electron acceptors to stimulate [site. May not be effective for PCBs, |requires presence of moisture to be |amenable to biological degradation. |and O&M costs. potentially not cost effective.
bioventing, enhanced|microbial growth. Moisture may need to be  |dioxin/furans, or metals. effective. Installation of infrastructure|Less effective for treatment of heavy-
bioremediation added to provide a medium where microbes would be needed (e.g., injection wells|end petroleum hydrocarbons. May
can metabolize contaminants. for liquid-phase bioremediation or not be effective for some metals and
piping and blower for bioventing). for some organic compounds, such
Some process options may require |as dioxin/furans and PCBs. No
saturation of vadose zone to be
effective (i.e., liquid-phase
bioremediation, enhanced
bioremediation). Greater time
required to implement than
excavation or capping options.
Soil vapor Horizontal vents, Removal of volatile contaminants through Low volatility of site organic Technically implementable. Involves [Not effective for low-volatility or non- [High capital and O&M  |Low volatility of site
extraction (SVE) vertical vents vacuum extraction in the vadose zone. Used |contaminants not amenable to SVE. |installation of extraction wells, piping, [volatile compounds. Presence of costs. contaminants not conducive
in conjunction with steam injection or six- May be applicable to contaminants |and blowers. naturally occurring organic content in to SVE treatment. High
phase soil heating. volatilized through steam injection or soil may reduce effectiveness. cost.
soil heating remedial options. Not Effectiveness may be improved if
applicable to metals. combined with steam injection or six- No
phase soil heating. Oxygen
introduced through the induced air
flow by SVE may promote
biodegradation of organic
compounds.
Thermal treatment |Steam injection, Application of heat via steam injection Buried objects or debris, high Technically implementable. Requires|Buried objects or debris and site soil |High capital and O&M  |Buried objects may interfere
typically combined |enhances volatilization rate of semivolatile moisture content, and high organic |off-gas capture and treatment. characteristics may interfere with costs. with treatment. Not effective
with SVE contaminants. Volatilized compounds content in soil may interfere with operation and effectiveness of steam for all site contaminants. No
captured and treated at surface. operation and reduce effectiveness. injection. Not effective for metals High cost.
Not applicable to metals. treatment.
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Table 6-1 - Remediation Technology Screening for Upland Soil Sheet 2 of 3
General Response Remediation Technology
Action Technology Process Option Description Physical/Chemical Criteria Implementability Reliability Relative Cost Screening Comments Retained?
Six-phase soil Application of heat via subsurface electrodes |Buried objects or debris and high Technically implementable. Requires|Buried objects or debris may interfere|High capital and O&M  |Buried objects may interfere
heating, typically enhances volatilization rate of semivolatile organic content in soil may interfere |off-gas capture and treatment. with operation and effectiveness of |costs. with treatment. Not effective
combined with SVE |contaminants. Volatilized compounds with operation and reduce electrical resistance heating. Not for all site contaminants. No
captured and treated at surface. effectiveness. Not applicable to applicable to metal treatment. High cost.
metals.
Soil flushing Water, surfactants, |[A surfactant or solvent solution is applied to  |Presence of fine-grained soil may Difficult to implement. May require |Effective for recovery of metals and |High capital and O&M |Difficult to implement. High
solvents soils in place to remove leachable limit effectiveness. different types of solvents or organic contaminants. Soil flushing |costs. cost.
contaminants. The solution and leached surfactants for different is a developing technology, so
contaminants are recovered from the contaminants. Requires capture and |evidence supporting effectiveness is
underlying aquifer and treated. treatment of injected solution and limited. No
leached contaminants. Regulatory
concerns over complete capture of
leached contaminants, which may
make permitting difficult.
Chemical treatment |Peroxide, Injection of chemicals to degrade May not be applicable to all site Difficult to implement. Presence of |Effective for aliphatic and aromatic  |High capital and O&M |Difficult to implement. High
permanganate, contaminants in place. contaminants. organics in soil may increase organic site contaminants. May not |costs. cost.
ozone required chemical application rates. |be effective for metals treatment.
May require multiple applications of
chemical. Regulatory concerns over
injection of chemicals into No
subsurface, which may make
permitting difficult. Requires handling
of large quantities of hazardous
chemicals.
Soil Removal Soil removal Excavation Removal of impacted soil using common Site soil characteristics may require |Technically implementable where Effective for all site soil Moderate to potentially JCommonly used established
excavation techniques. Excavated soil treated shoring and dewatering. Removal of Jaccessibility allows for excavation.  [contaminants. high capital cost. technology effective for all
on site or sent off site for disposal. debris and buried pilings necessary Negligible O&M cost. site soil contaminants. Yes
prior to excavation or completed as
part of excavation.
Off-Site Land disposal Landfill Disposal of impacted soil at an off-site, More highly impacted soil may Technically implementable. Impacted Effective for site soil contaminants. |Moderate to high capital |[Common disposal option for
Management permitted landfill. require treatment prior to disposal.  [soil requires profiling and must meet cost, depending on type |excavated soil.
land disposal requirements. Soil of contaminant.
treatment may be required if disposal Negligible O&M cost. Yes
requirements are not met.
Ex situ Treatment |Ex situ Landfarming, slurry |Biodegradation of contaminants in excavated |Metals and some site organic COCs |Difficult to implement. Landfarming |Effective for treatment of petroleum |Moderate to high capital |Difficult to implement. Not
bioremediation bioreactor, biopiles |soil is enhanced through modification of soil |may not be amenable to treatment by|option may require use of a large hydrocarbons, wood preservatives, |and O&M costs. effective for all site
conditions and provision of substrate landfarming or in biopiles. Treatment]area, depending on quantity of and other organic compounds. contaminants. Potential
necessary for microbial growth. Soil treatmenflof some recalcitrant organics may be |excavated soil. Slurry and biopile space limitations.
is conducted in landfarm arrangement, achievable in slurry bioreactor. treatment require reactor or treatment
aboveground reactor, or in treatment cells cell construction. Leachate and off- No
(biopiles). gas require collection and treatment.
Additives may increase total bulk
volume of treated soil.
Low- or high- Rotary dryer (indirect|Heat soil to 90 to 320 degrees Celsius (low  [Not applicable to treatment of metals.|Potentially difficult to implement. Effective for treatment of site organic |High capital and O&M  |High cost relative to other
temperature or direct fired), temperature) or to 320 to 560 degrees Celsius Limited space on site for treatment |COCs, but not effective for metals costs. ex situ treatment
thermal desorption [thermal screw (high temperature) to volatilize organic system siting and staging. treatment. technologies. May not
(indirect heating) contaminants. Volatilized contaminants are Homogenization of heterogeneous provide added incremental
recovered and treated. soil and debris screening may be benefit.
required. Soil dewatering to reduce No
moisture content may be required.
Off-gas capture and treatment is
required. Presence of metals may
require stabilization of treated soil.
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Table 6-1 - Remediation Technology Screening for Upland Soil

Sheet 3 of 3

General Response Remediation Technology
Action Technology Process Option Description Physical/Chemical Criteria Implementability Reliability Relative Cost Screening Comments Retained?
Incineration Rotary kiln, fluidized [Heat soil above 1,600 degrees Fahrenheit to [Not applicable to treatment of metals.|Potentially difficult to implement. Effective for treatment of site soil High capital and O&M  |High cost relative to other
bed volatilize and combust organic contaminants. Limited space for on-site treatment |contaminants except metals. costs. ex situ treatment
Incinerator off-gas is treated in an air pollution system and staging. Specific feed technologies. May not
control system. size and material handling provide added incremental
requirements may impact benefit. No
implementability. Incineration
conducted at permitted off-site facility
would require transport of hazardous
material from the site.
Soil washing Water, surfactants, |Removal of leachable contaminants from soil |Applicable to site soil contaminants. [Difficult to implement. Complex Effective for site soil contaminants. [High capital and O&M |Difficult to implement. High
thermally enhanced |using water and surfactants in an mixtures of contaminants would costs. cost.
aboveground reactor with subsequent make formulation of washing liquid
treatment of residual fluids. difficult. Residuals that are difficult to
extract from the soil matrix may
require additional treatment. Limited No
space on site for treatment system
siting and staging. Homogenization
of heterogeneous soil and debris
screening may be required.
Chemical treatment |Peroxide, Treatment of impacted soil in aboveground May not be effective for treatment of |Potentially difficult to implement. Effective for aliphatic and aromatic  |High capital and O&M  |High cost relative to other
permanganate, reactor to degrade contaminants into metal-impacted soil. Limited space on site for treatment  |organic site contaminants. May not |costs. ex situ treatment
ozone nonhazardous or less toxic compounds. system siting and staging. Presence |be effective for metals treatment. technologies. May not
of organics in soil may increase provide added incremental
required chemical application rates. benefit. No
Homogenization of heterogeneous
soil and debris screening may be
required.
Solidification, Cement- and lime-  |Reagents are introduced to physically bind or |May not be effective for organic Potentially difficult to implement. Effective for reducing mobility of Moderate to high capital |Not effective for site soil
stabilization based processes, enclose contaminants, or to induce chemical |contaminants. Limited space on site for treatment [metals. May be less effective or cost. Low O&M cost. contaminants.
microencapsulation, |reactions between the stabilizing agent and system siting and staging. ineffective for treatment of organic
sorption contaminants to reduce their mobility. Homogenization of heterogeneous |compounds.
Resultant materials are typically disposed of. soil and debris screening may be No
required. Can result in significant
increase in volume of treated
material.
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Table 6-2 - Remediation Technology Screening for Groundwater

Sheet 1 of 3

General Response Remediation Technology
Action Technology Process Option Description Physical/Chemical Criteria Implementability Reliability Relative Cost Screening Comments Retained?
Monitoring Monitoring Protection, Monitoring to assure compliance with Sampling may be limited to areas [Technically implementable. Effective for assessing groundwater [Negligible capital cost. |Applicable in combination
performance, cleanup/remediation levels, to assess accessible for monitoring well conditions at the site. Low O&M cost. with other technologies.
confirmation performance of remedial technology during installation. Yes
operation, and to measure continued
effectiveness over time.
Institutional Governmental and |Fencing, signs, deed |Physical and administrative measures to No physical or chemical constraints. |Technically implementable. Reliable conventional administrative |Low capital and O&M Applicable in combination
Controls proprietary controls;|restrictions prevent access or exposure to contaminated measures. cost. with other technologies.
enforcement and  |(environmental groundwater. Yes
permit tools; covenant), remedy
information devices [maintenance
Containment Capping Soil, clay, asphalt, Placement of a surface cap over impacted Installation limited to accessible Technically implementable. Established technology effective for [Moderate to potentially |Applicable in locations
concrete, synthetic |groundwater areas to minimize water areas on site. Capping not applicablgHowever, asphalt and concrete reducing mobility of contaminants. high capital and O&M where contaminants remain
liner, or multi-layer |infiltration and mobilization of contaminants. |to designated wetland areas. capping not consistent with proposed |However, does not provide treatment |cost. in place. Yes
cap future site use. of contaminants.
Vertical barriers Slurry wall, grout Placement of vertical, low-permeability Installation limited to accessible Potentially difficult to implement. Established technology effective for |Moderate to potentially |Potentially difficult to
curtain, sheet piling |barriers to minimize contaminant migration by |areas on site. Buried debris and Buried debris and pilings may reducing mobility of contaminants. high capital cost. High |implement and high cost.
retarding groundwater flow. pilings may interfere with barrier interfere with barrier installation and |However, does not provide treatment |O&M cost. Does not provide treatment.
installation. would require prior removal. of contaminants. No
Requires management of
groundwater upgradient of barrier.
Horizontal barriers [Block displacement, |Placement of subsurface, low-permeability Installation limited to accessible Difficult to implement. Buried debris |Effectiveness of this developing Moderate to potentially |Difficult to implement and
grout injection barriers to minimize water infiltration and areas on site. Buried debris and and pilings may interfere with technology not established. Difficult |high capital cost. High |high cost. Questionable
contaminant migration. pilings may interfere with barrier installation and would require prior  [to ensure barrier continuity. Does not{O&M cost. reliability. Does not provide
installation. Close proximity of removal. provide treatment of contaminants. treatment.
shallow water table beneath impacted No
soil source areas may make accurate
grout injection difficult.
Hydraulic Extraction wells or  |Pumping of groundwater to control Extracted groundwater may require |Potentially difficult to implement. Established technology effective for |Moderate to high capital |High cost relative to other
containment trenches downgradient migration of contaminant plume.|treatment before disposal or Buried debris and pilings may controlling contaminant migration. cost. High O&M cost.  |containment technologies.
Groundwater can be pumped via extraction |discharge. Permitting required for interfere with system installation. Potentially difficult to No
wells or trench installed to intercept the discharge of water. Requires management of extracted implement.
contaminant plume. groundwater.
Natural Recovery |Monitored natural |Monitor natural Naturally occurring physical, chemical, and Dioxin/furans and PCBs not Technically implementable. Cleanup |Effective for contaminants amenable |Negligible capital cost. |Applicable in combination
attenuation (MNA) |processes occurring |biological processes that reduce contaminant |amenable to natural attenuation. Not|time frame longer than for other to natural attenuation processes. Low O&M cost. with other technologies
in site groundwater |mobility or concentration. all metals amenable to natural remedial options for groundwater. where contaminants may Yes
attenuation. remain in place.
In situ Treatment |In situ Enhanced Enhance biodegradation through addition of [Diesel- and oil-range petroleum Difficult to implement. Permitting Established technology. Longer- Moderate to potentially |Potentially difficult to
bioremediation bioremediation nutrients and electron acceptors to stimulate [hydrocarbons and cPAHs may required for injection of amendments. |chain and more complex organics high capital cost and implement and high cost.
microbial growth. Amendments may be biodegrade at slower rates and thus |Presence of subsurface debris and |may require longer time to O&M costs.
injected directly into groundwater contaminant|may take longer to achieve cleanup |pilings may limit possible application |biodegrade (e.g., diesels, oils,
plume or may be introduced using a goals. Not all metals are amenable |areas. Soil heterogeneities may cPAHS).
groundwater recirculation system. to bioremediation. interfere with consistent distribution No
of injected amendments. May require
more than one application to attain
cleanup goals.
Air sparging Horizontal, vertical  [Air is injected into the aquifer to remove Not applicable to treatment of metals.|Technically implementable. Not effective for treatment of metals. [Moderate to potentially |Questionable effectiveness
wells volatile contaminants. Enhances Not conducive to recovery of low- Permitting required for injection. Less effective for treatment of low-  |high capital cost. High [for removal of site No
bioremediation through addition of oxygen. volatility contaminants. volatility organic compounds. O&M cost. groundwater contaminants.
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Table 6-2 - Remediation Technology Screening for Groundwater

Sheet 2 of 3

General Response Remediation Technology
Action Technology Process Option Description Physical/Chemical Criteria Implementability Reliability Relative Cost Screening Comments Retained?
Passive/reactive Reactive barriers, Vertical barrier installed across groundwater |Buried debris and pilings may Technically implementable. Buried [May have lower effectiveness for High capital cost. Low [High cost and potentially
treatment walls adsorptive barriers  |flow path to intercept contaminant plume. Thelinterfere with barrier installation. May|debris and pilings would require some fuel hydrocarbons. Barriers O&M cost. High barrier |inadequate effectiveness for
barrier materials either degrade or immobilize [have lower effectiveness for some removal before barrier installation. have limited life and may require replacement cost. site groundwater
contaminants as groundwater passes through [fuel hydrocarbons (for example, replacement if treatment time frame contaminants.
the barrier. heavy-end petroleum hydrocarbons, exceeds barrier life. Chemical No
cPAHS). precipitation and biological activity
may decrease permeability of barrier.
Chemical treatment |Oxidation Injection of chemical oxidants to degrade May not be applicable to all site Difficult to implement. Presence of |Effective for aliphatic and aromatic  |Moderate to high capital |Difficult implementability.
contaminants in place. contaminants. organics in soil may increase organic site contaminants. May not |and O&M costs. Not effective for metals
required chemical application rates. |be effective for metals treatment. treatment. Relatively high
May require multiple applications of cost.
chemical. Regulatory concerns over
injection of chemicals into No
subsurface, which may make
permitting difficult. Requires handling
of large quantities of hazardous
chemicals.

In-well air stripping [In-well aeration; Air is injected into groundwater within a dual- |Not applicable to treatment of metals | Technically implementable. Not effective for treatment of metals. |Moderate to high capital |Long treatment time frame.
groundwater screened well to volatilize aqueous or to recovery of low-volatility Treatment time frame may be long. [Less effective for recovery of low- and O&M costs. Radius of influence
circulating wells contaminants and to provide oxygen for contaminants. Organic contaminants volatility organic compounds. May potentially limited. Not an

biodegradation. Volatilized contaminants are [may be treated in situ through stimulate aerobic biodegradation of established treatment
withdrawn from the well and treated. Aerated |provision of oxygen. Shallow aquifer organic contaminants. Range of technology; reliability not No
groundwater flow is induced along the outside |may limit effectiveness. influence may be limited to vicinity of shown in condtions similar to|
of the well, via its two screens, to provide well. Technology in development. Custom Plywood site.
biotreatment of groundwater contaminants in
its vicinity.
Extraction and On- |EX situ aerobic Trickling filter, Impacted groundwater is pumped from the Metals not effectively treated via Technically implementable. Long Established technology effective for [Moderate to high capital JLong treatment time frame.
Site Treatment bioremediation rotating biological subsurface via extraction wells and bioremediation. Aboveground treatment time frame. Permitting may|treatment of petroleum hydrocarbons.|cost. High O&M cost. Radius of influence
contactor, aeration |biologically treated in an aboveground system |system may interfere with planned be required for discharge of treated |Not effective for metals treatment. potentially limited. Not
basin, sequencing future site use. water. May need to be combined effective for metals No
batch reactor with pre- and post-treatment steps. treatment. Questionable
Treatment byproducts (e.g., sludge) cost effectiveness.
require management.
Adsorption Granular activated  |Removal of contaminants from impacted Aboveground system may interfere | Technically implementable. Long Established technology effective for [Moderate to high capital JLong treatment time frame.
carbon groundwater is achieved as groundwater is  |with planned future site use. treatment time frame. Permitting may|treatment of site organic cost. High O&M cost.  |Questionable cost
pumped through vessels containing adsorbent be required for discharge of treated |contaminants. Not effective for effectiveness.
material. water. May need to be combined metals treatment. No
with pre- and post-treatment steps.
Treatment byproducts (e.g., spent
carbon) require management.

Suspended solids |Precipitation, Physical/chemical treatment for removal of Aboveground system may interfere | Technically implementable. Long Effective for removal of metals and [Moderate to high capital |Applied in combination with

removal sedimentation, solids from extracted groundwater. May be |with planned future site use. treatment time frame. Permitting may|for organics adsorbed onto cost. High O&M cost.  |other ex situ treatment
filtration used as a pretreatment step combined with be required for discharge of treated |particulate matter. Not effective for technologies. No

other ex situ treatment technologies. water. Treatment byproducts (e.g., [treatment of aqueous organic
settled solids) require management. |compounds.

lon exchange Cationic, anionic Removal of exchangeable ions by passing Aboveground system may interfere | Technically implementable. Long Effect for metals treatment. Not Moderate to high capital |Not effective for removal of
extracted impacted groundwater through resin|with planned future site use. treatment time frame. Permitting may]effective for removal of organic cost. High O&M cost.  |organic compounds. Long
bed. Suspended solids and oxidants in be required for discharge of treated [compounds. treatment time frame for
water may reduce effectiveness. water. May need to be combined metals removal. No

with pre- and post-treatment steps.
Treatment byproducts (e.g., spent
resin) require management.

Membranes Reverse osmosis, Porous membranes used to remove dissolved [Aboveground system may interfere | Technically implementable. Long Effective for removal of colloidal High capital and O&M  |Limited effectiveness. Long
ultrafiltration, or colloidal material from extracted with planned future site use. treatment time frame. Permitting mayjmetals and some organics. costs. treatment time frame. High
membrane groundwater. be required for discharge of treated cost. No
pervaporation water. May need to be combined

with pre- and post-treatment steps.
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Table 6-2 - Remediation Technology Screening for Groundwater
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General Response
Action

Remediation
Technology

Process Option

Description

Physical/Chemical Criteria

Implementability

Reliability

Relative Cost

Screening Comments

Technology
Retained?

Advanced oxidation

Chemical/UV
oxidation

Oxidation of aqueous contaminants in
extracted groundwater through chemical

addition (ozone or hydrogen peroxide) and/or

exposure to UV light.

Higher concentrations of heavy
metals (greater than 10 ppm) may
foul the UV light cells.

Technically implementable. Long
treatment time frame. Permitting may
be required for discharge of treated
water. May need to be combined

with pre- and post-treatment steps.

High energy requirements.

Effective for treatment of organic
compounds. Not effective for metals
treatment.

High capital and O&M
costs.

Not effective for metals
treatment. Dissolved metals
may interfere with process.
Long treatment time frame.
High cost.

No
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Table 6-3 - Remediation Technology Screening for Marine Sediment

Sheet 1 of 3

General Response Remediation Technology
Action Technology Process Option Description Physical/Chemical Criteria Implementability Reliability Relative Cost Screening Comments Retained?
Monitoring Monitoring Protection, Monitoring to assure compliance with interim [No physical or chemical constraints. [Technically implementable. Effective for assessing sediment Negligible capital cost. JApplicable in combination
performance, action screening levels, to assess conditions at the site. Low to moderate O&M |with other technologies.
confirmation performance of remedial technology during cost. Yes
operation, and to measure continued
effectiveness over time.
Institutional Governmental and |Fish consumption Physical and administrative measures to No physical or chemical constraints. |Technically implementable. Reliable conventional technology. Low capital and O&M Applicable in combination
Controls proprietary controls;|advisories, prevent access or exposure to contaminated cost. with other technologies.
enforcement and  |commercial fishing |media.
permit tools; bans, aquatic use Yes
information devices [restrictions, remedy
maintenance
agreement
Natural Recovery |Monitored natural |Monitor natural Naturally occurring physical, chemical, and Dioxin/furans are environmentally Not technically implementable, based|Potentially limited effectiveness for  [Negligible capital cost. |Potentially limited
recovery (MNR) processes occurring |biological processes in sediment that reduce |persistent contaminants that are on current coastal engineering dioxin/furans. Moderate to high O&M |effectiveness for site
in sediment contaminant mobility or concentration. resistant to chemical and biological Jassessment. Insufficient natural cost. sediment contaminants.
MNR processes. Eelgrass beds may |sedimentation. Long treatment time No
limit accessibility for monitoring in frame.
some areas.
Enhanced natural |Thin-layer surface Placement of a thin layer of clean sediment |Requires measures to preserve Technically implementable. Existing [Design will require measures to Moderate capital and Potentially applicable
recovery (ENR) cap over impacted sediment. Purpose is to eelgrass beds in impacted sediment |wood pilings to be removed. Will preserve eelgrass beds. Not reliable |O&M cost. technology.
accelerate natural recovery processes throughjareas to be thin-capped. Existing likely require pilot testing. in nearshore environment without
engineered means. wood pilings to be removed. additional protective measures.
Potential nearshore wave erosion Effective if water quality issues Yes
issues for thin cap. BMP measures controllable.
required to control placement of
capping material and related water
quality issues.
Containment Engineered Near-surface cap Placement of an engineered cap designed to [Requires measures to preserve or  |Technically implementable. Removal|Developed technology. Design will |Moderate capital and Potentially applicable
Capping provide chemical isolation and physical mitigate damage to eelgrass beds in |of existing wood pilings, marine require measures to minimize cap O&M cost. technology.
protection, and to provide adequate biological [impacted sediment areas to be structures, and debris would be erosion and to preserve eelgrass
protection and substrate. capped. Existing debris and wood |required. beds. Effective if water quality issues
pilings to be removed. May cause controllable.
damage to or loss of eelgrass beds
and other aquatic resources in Yes
containment areas. May change
mudline elevations. BMP measures
required to control placement of
capping material and related water
quality issues.
Sediment Removal |Dredging, Mechanical, Impacted sediment removal using excavation, |May cause damage to or loss of Technically implementable. Developed technology. Effective Moderate to high capital |Potentially applicable
excavation hydraulic mechanical dredging, or hydraulic dredging |eelgrass beds and other aquatic method for removal of sediment cost. technology. May need to be
methods. Removed sediment is managed in |resources in dredging/removal areas contaminants of dredging residuals used in combination with
a staging area prior to disposal or beneficial |requiring mitigation. Recontamination controllable. other remedial technologies.
reuse. from dredging residuals is significant Yes
issue. BMP measures required to
control/settle resuspension of
sediment.
Management of Land disposal Landfill Disposal of impacted sediments at an off-site, [Impacted sediments require Technically implementable. Developed technology effective for  [Moderate to high capital JCommon disposal option for
Removed permitted landfill (i.e., containment). characterization to verify that land Dewatering may be required prior to |management of impacted sediments. |cost and associated dredged sediments.
Sediment/Dredge disposal requirements are met. disposal. long-term O&M cost. Yes
Materials Dioxin presence may affect disposal
options.
Confined disposal |Upland, nearshore, |Engineered structure enclosed by dikes to Development of suitable local site, Difficult to implement due to lack of |Reliable for long-term containment |High capital cost. Unlikely to be applicable for
facility (CDF) or in-water facility contain removed sediment, which may located|and associated aquatic impacts and |suitable local site and potential space|and environmental protection, if Moderate to high O&M |current project because of
upland, partially in water (nearshore facility), [permitissues is problematic. Dioxin |limitations. May conflict with constructable. cost. permitting and siting issues.
or completely in water. presence may affect disposal regulatory requirements and with use Unlikely to provide additional No
options. of affected aquatic areas. benefit over other
technologies.
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Table 6-3 - Remediation Technology Screening for Marine Sediment

Sheet 2 of 3

General Response Remediation Technology
Action Technology Process Option Description Physical/Chemical Criteria Implementability Reliability Relative Cost Screening Comments Retained?
Contained aquatic |In-water disposal and|Removed impacted sediment is placed ina  |Availability of suitable site, aquatic  |Difficult to implement due to lack of |Reliable for long-term containment |Moderate capital and Unlikely to be applicable for
disposal (CAD) containment natural or artificial in-water depression impacts, and associated permit suitable local site and potential space|and environmental protection, if O&M cost. current project because of
elsewhere in the water body and contained vialissues may be problematic. Dioxin limitations. May conflict with suitable site available. permitting and siting issues.
capping. presence may affect disposal regulatory requirements and with use Unlikely to provide additional No
options. of affected aquatic areas. benefit over other
technologies.
Aquatic open-water [Open-water disposal [Barge disposal at non-dispersive site (i.e., Subject to DMMP/PSDDA screening |Technically implementable using Reliable for long-term containment [Moderate capital and Implementable and
disposal at designated site DMMP) criteria. available equipment and methods if |and environmental protection, if O&M cost. potentially reliable.
suitable site(s) available. suitable site available. However, dioxin/furan
concentrations may be
problematic based on Yes
current DMMP Interim
Guidelines for Dioxins and
related open water disposal
restrictions.
Beneficial reuse Placement in other |Reuse for engineering purpose, landscaping, |General fine-grained nature and Uncertain implement ability. Suitable [Uncertain because of presence of Low to high capital and |Expected dredge material
upland or aquatic or other beneficial need. presence of dioxin/furans may limit Juse not currently identified. saltwater, wood waste, and O&M costs. wood waste content and No, unless
environment options. Phasing of aquatic dioxin/furans. dioxin/furan concentrations practicable
remediation precludes use as upland currently make beneficial beneficial use
excavation fill. Dioxin presence may use unlikely. subsequently
affect disposal options. identified.
Ex situ Treatment |EX situ Landfarming, slurry |Biodegradation of contaminants in removed |Dioxin/furans may not be Difficult to implement. Landfarming [Likely ineffective for dioxin/furans. Moderate to high capital JLikely not effective and
bioremediation bioreactor, biopiles |sediment is enhanced through modification of |demonstrably amenable to biological Joption may require use of a large Current research projects re: fungal |and O&M costs. difficult to implement.
sediment conditions and provision of substratejtreatment. amount of space, depending on remediation, Nothing
necessary for microbial growth. Treatment is quantity of excavated soil. Slurry and|commercialized.
conducted in landfarm arrangement, biopile treatment require reactor or
aboveground reactor, or in treatment cells treatment cell construction. Leachate No
(biopiles). and off-gas require collection and
treatment. Addition of additives may
increase total bulk volume of treated
sediment. Could generate state
Dangerous Waste.
Low- or high- Rotary dryer (indirect|Removed sediments heated to approximately |Sediment dewatering required. Potentially difficult to implement. Temperatures expected to be too low|High capital and O&M  |Expected high cost relative
temperature or direct fired), 90 to 320 degrees Celsius (low temperature) |Debris screening may be required. |Limited space on site for treatment  [to effectively treat dioxin/furans costs. to other ex situ treatment
thermal desorption [thermal screw or to 320 to 560 degrees Celsius (high Fine-grained nature of sediments system siting and staging. Debris unless afterburner added. technologies. Even if
(indirect heating) temperature) to volatilize organic may complicate. screening may be required. feasible, may not provided
contaminants. Volatilized contaminants are Dewatering required to reduce added incremental benefit. No
recovered and treated. moisture content of sediment. Off-
gas capture and treatment is
required.
Incineration Rotary kiln, fluidized |Heat removed sediment above about 1,600 [Sediment dewatering required. Potentially difficult to implement. Proven effective treatment, although [High capital and O&M  |High cost relative to other
bed degrees Fahrenheit to volatilize and combust |Debris screening may be required. |Limited space for on-site treatment |afterburner likely needed to combust |costs. ex situ treatment
organic contaminants. Incinerator off-gas is |Fine-grained nature of sediments system and staging. Specific feed |dioxins/furans. technologies. Even if
treated in an air pollution control system. may complicate. size and material handling feasible, may not provided
requirements may impact implement added incremental benefit. No
ability. Suitable off-site facility not
currently identified. Could generate
state Dangerous Waste.
Sediment washing |Water, surfactants, |Removal of leachable contaminants from Debris screening likely required. Fine |Difficult to implement. Residuals that [May be ineffective for Custom High capital and O&M |Difficult to implement. High
thermally enhanced [sediment using water and surfactants in an  |grained fraction. High residual waste |are difficult to extract from the soil Plywood site dredged materials costs. cost.
aboveground reactor with subsequent water volumes generated. matrix may require additional containing dioxins/furans.
treatment of residual fluids. treatment. Could generate state
Dangerous Waste. Limited space on No
site for treatment system siting and
staging. Debris screening may be
required. Suitable off-site facility not
currently identified.
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Chemical treatment

Peroxide,
permanganate,
ozone

Treatment of removed sediment in

aboveground reactor to degrade contaminants
into nonhazardous or less toxic compounds.

Debris screening required.

Potentially difficult to implement.
Limited space on site for treatment
system siting and staging. Presence
of organics in sediment may increase
required chemical application rates.
Dioxin toxicity reduction may be
challenging. Could generate state
Dangerous Waste. Suitable off-site
facility not currently identified.

Not well established for application to
Custom Plywood site.

High capital and O&M
costs.

High cost relative to other
ex situ treatment
technologies. May not
provid added incremental
benefit relative to other
technologies.

No

Solidification,
stabilization

Cement- and lime-
based processes,
microencapsulation,
sorption

Reagents are introduced to physically bind or
enclose contaminants, or to induce chemical
reactions between the stabilizing agent and

contaminants to reduce their mobility.

Resultant materials are typically disposed of.

Debris screening may be required.
May not be effective for organic
contaminants.

Likely not implementable. Limited
space on site for treatment system
siting and staging. Wood waste and
debris screening may be required.
Can result in significant increase in
volume of treated material.

May be ineffective for treatment of
organic compounds. Not well
established for application to Custom
Plywood site.

Moderate to high capital
cost. Low O&M cost.

Likely inadequate
effectiveness and reliabiity
for organics. Potentially
difficult to implement with
high wood waste content.

No
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7.0 MTCA AND SMS EVALUATION CRITERIA

Key guiding requirements for evaluating FS alternatives and cleanup action
selection for the Custom Plywood Site are listed in the MTCA (WAC 173-340-
360) and SMS (WAC 173-204-560) regulations. This section summarizes these
requirements as applied to technology screening and alternatives evaluation.

7.1 MTCA Evaluation Criteria

MTCA criteria consist of threshold requirements and other criteria listed in WAC
173-340-360(2) Minimum Requirements for Cleanup Actions. Related criteria
are also used for analysis of disproportionate costs.

7.1.1 MTCA Threshold Requirements — WAC 173-340-360(2)(a)

MTCA threshold requirements represent several basic compliance areas that
cleanup alternatives must address to be considered as valid actions. Threshold
requirements include:

B Protection of human health and the environment;
m  Compliance with cleanup standards per WAC 173-340-700 through -760;

m  Compliance with applicable state and federal laws per WAC 173-340-710;
and

m  Provision for compliance monitoring per WAC 173-340-720 through -760.

All MTCA cleanup actions must ensure protection of human health and the
environment as fundamental requirements. As applied to the aquatic
environment, compliance with cleanup standards must achieve a permanent
remedy to the maximum extent practicable; be protective of human health;
implement Institutional Controls; include compliance monitoring; and specify
hazardous substances remaining on site along with measures to prevent
migration and contact. Compliance with state and federal laws addresses legally
applicable requirements and other applicable, relevant, and appropriate
requirements (ARARs) determined by Ecology. Compliance monitoring must
document remedy protectiveness, performance, and confirmation of long-term
effectiveness.
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7.1.2 Other MTCA Requirements — WAC 173-340-360(2)(b)

MTCA further specifies additional requirements when selecting from cleanup
action alternatives that fulfill the threshold requirements. These other MTCA
requirements include:

m  Use of permanent solutions to the maximum extent practicable per WAC
173-340-360(3);

m  Provide a reasonable restoration time frame per WAC 173-340-360(4); and
m  Consider public concerns per WAC 173-340-600.

MTCA places preference on permanent solutions to the maximum extent
practicable based on a disproportionate cost analysis (DCA). The benefits of the
alternatives considered are balanced against relative costs for implementing
each alternative. Preference is also placed on remedies that can be
implemented in a shorter time period, based on potential environmental risks
and effects on current site use and associated site and surrounding area
resources. The third criterion, public concerns, is addressed during comment
periods for the RI/FS documents, remedy selection decision, and subsequent
CAP for remedy implementation.

7.1.3 MTCA DCA — WAC 173-340-360(3)(e) and (f)

As specified in WAC 173-340-360(3)(e), the DCA represents a test to determine
whether incremental costs of a given alternative over a lower-cost option exceed
the incremental degree of benefit achieved by the higher cost alternative. The
most practicable permanent solution is identified as the baseline cleanup action
alternative for FS evaluation. The referenced section of MTCA further specifies
that where alternatives are equal in benefits, the least costly alternative will be
selected provided the MTCA threshold and other requirements are met.

Relative costs and benefits of the remedial alternatives are evaluated in the DCA
based on specific criteria listed in WAC 173-340-360(3)(f):

m  Protectiveness;
®m  Permanence;
m  Cost;

m Effectiveness over the long term;
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B Management of short-term risks;
m  Technical and administrative implementability; and
m  Consideration of public concerns.

Protectiveness considers the degree to which risks to human health and the
environment are reduced; the time required for risk reduction and to attain
cleanup standards; risks posed by implementing the alternative; and
improvement of environmental quality. Costs include all items necessary to
implement an alternative including construction, monitoring, operation and
maintenance/repair, and agency oversight over the design life of the project.

Factors associated with the long-term effectiveness criterion include the level of
certainty of remedy success and reliability, magnitude of residual risks, and
effectiveness of controls needed to manage residual materials. DCA evaluation
of short-term risks relates to human health and environmental risks that occur
during construction and implementation, along with the effectiveness of risk
management measures.

Alternatives are also evaluated in the DCA based on their technical feasibility,
availability of supporting facilities and materials, administrative and regulatory
requirements, scheduling, size, and complexity. Implementability considerations
further include monitoring requirements, site access, and integration with facility
operations and other remedial actions. Considerations for public concerns
address the extent to which alternatives take such issues into account, including
comments from individuals, community groups, local governments, tribes, state
and federal agencies, and other organizations. Public involvement includes
comment periods during the RI/FS and remedy selection process.

7.2 SMS Evaluation Criteria

Sediment management standards (SMS) requirements are applicable to in-water
portions of the Custom Plywood FS and cleanup effort. SMS lists cleanup
alternatives evaluation requirements comparable to MTCA requirements under
SMS section WAC 173-204-560(4). These requirements closely mirror MTCA in
requiring evaluation of cleanup actions that protect human health and the
environment by eliminating, reducing, or otherwise controlling risks posed
through each exposure pathway and migration route. Additional SMS
requirements listed in WAC 173-204-560(4)(f) through (k) for consideration
include:

m The time period for sediment recovery;
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m  Confirmational monitoring;

m  Current and potential future uses of affected areas or areas that may be
affected by contaminant releases;

® [nstitutional controls;

m  Phased approach for alternatives evaluation;
B Attainment of cleanup standards;

m  Short-term and long-term effectiveness;

m  Ability to be implemented;

m  Cost;

®m  Community concerns;

m  Degree to which recycling, reuse, and waste minimization are employed;
and

m  Environmental impacts pursuant to State Environmental Policy Act (SEPA)
requirements (not a MTCA requirement).

Requirements for SMS cleanup action decisions are further described in SMS
section WAC 173-204-580(2) through (4). Similar to MTCA requirements, SMS
cleanup actions require achieving protection of human health and the
environment, compliance with cleanup standards and ARARs, source control,
consideration of public concerns, and monitoring. SMS cleanup action decisions
must also address cleanup time frames, current and future site/vicinity use and
impacts, effectiveness and reliability, contamination control, and natural recovery
processes. In addition, SMS allows authorization of cleanup time frames that
exceed 10 years where cleanup actions are not practicable in less time. Further
net environmental effects of the alternatives, cost effectiveness, public
participation, and land access are also to be considered.
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8.0 REMEDIATION ALTERNATIVES DEVELOPMENT AND EVALUATION

Remediation alternatives applicable to impacted upland and aquatic media at
the Custom Plywood Site were developed from the technologies retained
through the screening process conducted in Section 6. Four upland remediation
alternatives (U-1 through U-4) and five aquatic alternatives (A-1 through A-5)
were developed from the retained technologies. These remedial technologies
include methodologies capable of achieving remedial action objectives,
including MTCA/SMS cleanup levels and other regulatory requirements
applicable to the portions of the Custom Plywood Site addressed under this FS.

Preliminary cost estimates were developed for the various alternatives as
presented in Appendix C. Appendix D presents the backup calculations for
these preliminary cost estimates.

8.1 Development of Alternatives

The upland remediation alternatives combine components that are applicable to
impacted soil and groundwater media. Remediation alternatives for soil and
groundwater were not developed separately because the remediation
technologies retained for soil and groundwater remediation through the
technology screening process were similar. Excavation with off-site disposal of
impacted soil was retained as an effective, well-established remediation
methodology applicable to site soil contaminants. Soil excavation and disposal
have the additional benefit of reducing or eliminating potential sources of
groundwater contamination. Capping technology was retained as a measure
that can minimize direct contact risk for human and ecological receptors, in
addition to minimizing the potential migration of contaminants from impacted
soil to groundwater that can be caused by water infiltrating from the ground
surface. Natural attenuation processes are likely to reduce the concentration
and/or mobility of residual contaminants that may remain in groundwater after
implementation of the selected remediation alternative.

The aquatic remediation alternatives use various combinations of nearshore
excavation and offshore dredging, which are common technologies known to
remediate impacted sediment and wood waste effectively. Excavated and
dredged areas would subsequently be backfilled or capped. Where extensive
excavation or dredging are not desirable (such as in eelgrass beds), placement of
a thin-layer cap (TLC) was retained as a methodology to facilitate enhanced
natural recovery (ENR) of impacted sediment.
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The upland and aquatic remediation alternatives each include demolition of
concrete structures and foundations that remain on the GBH property, removal
of surface debris and wooden pilings, post-construction compliance monitoring,
and institutional controls. Measures are included in each alternative to integrate
remediation activities with the mitigation and shoreline protection features
considered for the Custom Plywood Site.

The following sections describe the application of the remediation alternatives
developed for the Custom Plywood Site, and evaluate the relative benefits and
concerns for each alternative based on MTCA evaluation criteria and
disproportionate cost analysis (DCA) (WAC 173-340-369). Tables 8-1 and 8-2
summarize features of the upland and aquatic remediation alternatives,
respectively, which are presented on Figures 8-1 through 8-10 and in cross
section on Figures 8-11 through 8-15. Tables 8-3 and 8-4 present preliminary
MTCA evaluation criteria (WAC 173-340-360(3)(f)) and cost comparisons for
upland and aquatic remediation alternatives, respectively. Appendix B presents
memos further detailing wetland mitigation and shoreline protection measures
developed for this FS. These mitigation and shoreline protection components
are common to all the alternatives evaluated by this FS.

8.2 Upland Remediation Alternative Descriptions

The upland remediation alternatives combine technologies retained for soil and
groundwater from the screening process and consist of three excavation
alternatives and one containment capping alternative (Figure 8-1). Compliance
monitoring and institutional controls are included in each of the upland
remediation alternatives summarized below:

m  Alternative U-1. Excavate soil to the POC protective of human health in all
affected property areas (up to 15 feet below ground surface).

m  Alternative U-2. Excavate soil to the ecological POC in all affected property
areas (up to 6 feet below ground surface).

m  Alternative U-3. Excavate soil to the human health (POC) in the shoreline
protection zone and to the ecological POC elsewhere on the property.

m  Alternative U-4. Install an asphalt containment cap on the property,
excluding the wetland mitigation and stormwater swale areas.

Alternatives U-2 and U-3 include a contingency for containment capping if
compliance monitoring indicates that residual soil contamination continues to
impact groundwater at the conditional POC (freshwater/saltwater interface at
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the shoreward edge of the property). However, contingency costs for potential
future asphalt capping are not included with the excavation alternatives.

8.2.1 Excavation Alternatives U-1, U-2, and U-3

Alternatives U-1 through U-3 consider excavation approaches for remediation of
the upland portion of the Custom Plywood Site. The same lateral excavation
limits apply to each alternative (Figures 8-1 through 8-3), which are based on the
inferred extent of soil contamination within the property boundary and landward
of ordinary high water (OHW). Portions of the excavation areas that lie seaward
of the OHW would be excavated in the later aquatic phase of work.

Excavation Depth

Maximum excavation depths vary between the alternatives, which are assumed
to attain either the human health direct contact POC at 15-foot depth
(Alternative U-1), the terrestrial ecological POC at a depth of 6 feet (Alternative
U-2), or a combination of both (Alternative U-3), which considers maximum
excavation depth to the human health POC in the shoreline protection zone and
maximum excavation depth to the ecological POC elsewhere on the property.
The shoreline protection zone is defined as the area that lies between the OHW
line to a distance 75 feet landward of OHW.

For cost estimating purposes, depth of excavation is based on the inferred
vertical extent of contaminated soil instead of the maximum depths defined
above. Because of uncertainty in the extent of soil contamination below 8-feet
depth (see Section 5.0), excavation below 8 feet is excluded from the excavation
areas. If the actual extent of contaminated soil is determined to extend beyond
8 feet depth during construction, excavation would continue until such material
is removed, or until the POC is reached. The extent of contamination during
construction will be determined through field screening and sample testing.
Because the deeper excavations could likely encounter groundwater, provisions
for excavating and handling wet material and contingency for excavation
dewatering are included with the soil excavation alternatives.

Soil Disposal and Excavation Backfilling

A key guiding assumption is that excavated surface debris and soil will be sent
off site for disposal at a Subtitle D landfill facility. Surface debris is intermixed
with soil and would be difficult to recycle either on- or off-site. Regional
recycling facilities would not likely accept such material, and significant
additional characterization sampling would be needed if on-site reuse was
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contemplated. For FS cost comparison purposes, off-site landfill disposal,
therefore, is assumed for both near-surface debris and soil.

An additional assumption is that excavated material containing free water would
be allowed to dewater directly to ground prior to loading and transport off site;
material not requiring dewatering would be directly loaded into trucks for
transport.

Based on the excavation areas depicted on Figures 8-1 through 8-3, which
assume TH:1V side wall slopes and include surface debris removal volume,
approximately 27,000 cy of material would be excavated and disposed of in
Alternative U-1, and about 26,000 cy in Alternatives U-2 and U-3. Thus,
excavating to the inferred extent of soil contamination generates similar
excavation volumes for these alternatives. However, if deeper excavation is
needed to chase contamination during construction, significantly greater soil
volumes would be generated. This would potentially result in greater excavation
volume differences among the alternatives. For example, if excavation
proceeded to the maximum depths for each alternative based on areas shown in
Figures 8-1 through 8-3 and applicable POCs, an additional estimated 43,000 cy
would be excavated in Alternative U-1, 2,500 cy in Alternative U-2, and 17,000
cy in Alternative U-3.

The excavation areas would be backfilled to grade using clean imported fill and
crushed concrete debris generated from on-site aboveground structure and
foundation demolition (refer to Section 8.4). Recycling the concrete debris
material on site in this manner reduces the quantity of imported fill required and
the amount of material sent off site for disposal, thus providing a reduction in
cost. Erosion control, site stabilization, and temporary shoreline protection
measures will be implemented in the last phase of construction that occurs
outside of the stormwater management and wetland mitigation and buffer areas
(refer to Section 8.5).

8.2.4 Capping Alternative U-4

Surface containment provided through asphalt cap installation is considered in
Alternative U-4 for remediation of upland soil and groundwater. This alternative
assumes installation of a continuous asphalt cap extending to the property line,
OHW line, and the boundary of the wetland mitigation/buffer area in the
southern portion of the property (see Figure 8-4).

The primary purpose of the asphalt cap is to eliminate the risk of direct contact
with contaminated soil and debris for human and ecological receptors, and to
prevent infiltration of water from the ground surface, which could potentially
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mobilize contaminants from impacted soil to the shallow aquifer. Because the
asphalt cap is intended solely as a remedial measure and would be suitable for
limited commercial or industrial use only, the conceptual design of the cap aims
to provide an impermeable surface but is not meant to sustain heavy loading.
Cap construction consisting of a 2-inch asphalt layer overlying a 6-inch base-
course layer is considered sufficient for achieving the intended function of the
cap.

Cap installation would be preceded by preparing the subgrade within the cap
footprint. The subgrade would be a minimum 2 feet thick and prepared using
clean imported fill material suitable for cap construction. Raising the surface
elevation in this manner and limiting the eastern edge of the cap to the OHW
line combined with protective measures along the shoreline, would reduce the
potential for inundation of the cap along its seaward edge.

Asphalt capping would not be extended into the wetland mitigation/buffer and
stormwater swale areas. To reduce direct contact risk and to remove potential
sources of groundwater contamination, inferred soil exceedance locations would
be excavated in the wetland mitigation/buffer area (refer to Figure 8-4).
Excavation and backfilling would be conducted as described for the excavation
alternatives presented above, except that the inferred impacted areas within the
wetland mitigation/buffer area would be overexcavated and backfilled as
dictated by the estuarine wetland design. Excavation within the shoreline
protection zone would be competed to a maximum depth of 15 feet (human
health POC), and to a maximum depth of 6 feet (ecological POC) elsewhere in
the mitigation, buffer, and stormwater areas. Excavation of inferred impacted
areas along the shoreline and beyond the extent of asphalt cap, which reside
between the OHW and mean higher high water (MHHW) lines, would be
excavated as part of the aquatic phase of remediation work.

Stormwater drainage control would be provided through installation of a catch
basin collection and conveyance system following cap construction. The
conveyance system would discharge in the wetland buffer area. See Appendix
B-1 for further detail on integration of stormwater treatment into the wetland
mitigation concept. Long-term monitoring would be implemented after cap
construction to ensure proper function of the cap via groundwater sampling and
analysis, and to assess the cap for necessary maintenance or repair. Institutional
controls would stipulate measures to protect cap integrity and function.

8.3 Aquatic Remediation Alternative Descriptions

Five aquatic remediation alternatives have been developed from the
technologies retained in the technology screening. These alternatives include
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various combinations of nearshore excavation, offshore dredging, backfilling and
capping, and TLC to facilitate ENR. Demolition of remaining concrete structures,
surface debris and wooden piling removal, long-term monitoring, and
institutional controls are included in each of the aquatic remediation alternatives,
in addition to shoreline protection measures. These alternatives are summarized
as follows and are described in the subsequent subsections:

m  Alternative A-1. Deep nearshore excavation, deep offshore dredging, and
ENR in unexcavated/dredged areas;

m Alternative A-2. Shallow nearshore excavation, shallow offshore dredging,
and ENR in unexcavated/dredged areas;

m  Alternative A-3. Deep nearshore excavation, shallow offshore dredging, and
ENR in unexcavated/dredged areas;

m Alternative A-4. Alternative A-1 with limited ENR and expanded dredging
area; and

m  Alternative A-5. Alternative A-2 with limited ENR and expanded dredging
area.

The aquatic remediation alternatives are described in Table 8-2 and summarized
in the following sections. Appendix B-2 presents further details on conceptual
evaluation of shoreline protection measures developed for the FS. In the
appendix a preferred shoreline protection concept is selected based on various
criteria. This preferred shoreline protection concept is common to each of the
aquatic FS alternatives evaluated for the project.

8.3.1 Alternatives A-1, A-2, and A-3

Alternatives A-1 through A-3 incorporate variations of excavation and dredging
depth in the nearshore and offshore aquatic areas, and all include ENR through
TLC placement in areas outside of the excavated and dredged locations.
Excavation, dredging, and ENR locations for the three alternatives are shown on
Figures 8-6 through 8-10, and cross sections are shown on Figures 8-11 through
8-15.

Enhanced Natural Recovery
ENR involves placement of a TLC of clean imported sandy material to help

speed the natural recovery process. TLC material would be placed over non-
dredging areas where dioxin/furan TEC is between 10 and 25 ppt and wood
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waste thickness is generally less than 1 foot. TLC placement would be designed
to achieve a nominal 6-inch layer thickness. Additional placement and
equipment feasibility issues would be evaluated during the design phase.

The size of the TLC area is the same for Alternatives A-1 through A-3 and
includes eelgrass beds within the FS cleanup boundary. Based on the size of this
area, ENR would require approximately 19,000 cy of clean sandy TLC material
from an off-site source. Using conventional bucket and cable application,
placement rates of upwards of 1,000 cy per day may be achievable. Clean
dredge material from regional navigational dredging projects could be one
potential source of material, but the viability of such sources would be subject to
further evaluation as well as scheduling and permitting issues. The dredge
material source option with barge transport to the Custom Plywood Site likely
represents the lowest cost option for consideration. Alternatively, the ability of
local sand and gravel pits to provide the needed quantities of TLC material
would require further assessment. Shipment of TLC material from more distant
upland sources would likely have a significant impact on project costs.

Placement of TLC could potentially be problematic in areas where eelgrass beds
are located. As part of remedial design, pilot testing is recommended to assess
the feasibility of thin-layer capping in locations where eelgrass beds exist, and to
further verify cap stability and marine hydrodynamic conditions.

For planning purposes, it is assumed that long-term monitoring would be
required to document ENR performance following cap placement, and that
institutional controls will be implemented to protect the cap through
administrative measures. The cost estimates for Alternatives A-1 through A-3
assume a 30-year operating time frame and include provisions for cap
maintenance and repair during this period.

Excavation and Dredging

In the nearshore environment, wood waste and sediment would be excavated in
a strip extending about 50 feet seaward of OHW as shown on Figures 8-6
through 8-10 using land-based equipment to reach the target excavation depth.
To access the nearshore excavation locations and to limit the amount of wet soil
work, excavation would be conducted during periods of low tide, working in
successive plots sized so that they can be excavated and backfilled during the
low-tide window, thus minimizing inundation of the open excavation and release
of turbidity to surface water. Similar nearshore and tideflat excavations have
been successfully completed elsewhere in Puget Sound, to control turbidity and
without resulting in cross contamination. Placement of steel plates on the beach

Hart Crowser

Page 8-7

17330-27 (Final FS) September 2011



surface may be necessary to prevent heavy equipment from becoming mired in
the soft sediment and wood waste material.

As a contingency, the FS considered using sheet pile shoring, if needed, to
reduce water inflow and turbidity impacts during nearshore excavation. This
shoring contingency was not carried forward for the aquatic alternatives analysis,
under the assumption that direct excavation of smaller intertidal areas in the dry
at low tide may be feasible. For Alternatives A-1, A-2, and A-4 with nearshore
excavation up to 6 feet below grade, shoring costs could approach $1,000 or
more per linear foot of shoring. If needed, a workable approach might be to
construct shoring in nominal 100-foot excavation sections along the shoreline.
This would require roughly 200 feet of running sheet pile length (including side
containment) for each sheet pile section. If the shoring could be reused and
“leapfrogged” to the next excavation segment, contingency shoring costs could
be in the range of $250,000, assuming embedment of possibly up to 30 feet to
protect the excavation and control water flow at even moderate tidal levels. For
Alternatives A-3 and A-5 with nearshore excavation up to 2 feet below grade,
shallower sheet pile embedment would require shorter sheet piles. The unit cost
per lineal feet of sheet pile would decrease accordingly.

Offshore dredging would be performed using water-based equipment seaward
of the nearshore excavation area described above and shown on Figures 8-6
through 8-10. Work would be limited to periods when the water depth is
sufficient to accommodate the draft of the floating equipment. The FS assumed
conventional clamshell dredging with an environmental bucket and barge
dewatering for the purposes of alternatives analysis.

Excavation and Dredging Locations and Depths. Excavation and dredging
locations and depths were determined based on dioxin TEC and wood waste
thickness (see Section 5.0). Excavation and dredging areas avoid locations
where eelgrass beds reside, except where dioxin TEC exceeds 25 ppt. The latter
area would be excavated to a depth that reaches native material (assumed up to
about 6 feet below grade). Two locations exist where dioxin TEC exceeds 25
ppt, as shown on Figures 8-6 through 8-11. Remaining locations would be
excavated or dredged where dioxin TEC is greater than 10 ppt and wood waste
is greater than 1 foot thick.

Excavation and dredging depths and resulting volumes vary between
Alternatives A-1, A-2, and A-3. It should be noted that the estimated dredging
volumes described below are based on the inferred lateral extent and depth
extent of wood waste shown on Figure 5-1. This estimated extent is currently
uncertain but was further evaluated during supplemental field sediment sampling
and vibracore explorations (Hart Crowser 2011) completed in December 2010.
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The estimated wood waste area and related target excavation volumes will be
revised in the Phase Il aquatic area CAP to be prepared in late 2012.

Alternative A-1 employs deep nearshore excavation and offshore dredging to a
depth of 6 feet below the existing surface grade, which would provide removal
of a greater quantity of wood waste and impacted sediment. This would involve
nearshore excavation of approximately 14,000 cy of material (including surface
debris) and offshore dredging approximately 36,000 cy.

Alternative A-2 considers shallow nearshore excavation and dredging to a depth
of 2 feet, which would potentially leave more environmentally deleterious or
impacted material on site than in Alternative A-1. However, this material would
be contained beneath a cap to provide suitable containment. Excavation and
dredging volumes achieved in Alternative A-2 are approximately 6,000 cy and
13,000 cy, respectively.

Alternative A-3 includes deep nearshore excavation to a depth of 6 feet and
shallow offshore dredging to a depth of 2 feet. This approach would remove a
greater quantity of wood waste where it potentially resides at greater thickness
in the nearshore area, and provides savings by removing less material where it is
potentially thinner offshore. Approximately 14,000 cy would be excavated, and
approximately 14,000 cy dredged, in Alternative A-3.

Excavation/Dredge Material Disposal. For planning purposes, the FS assumes
that excavated material from the nearshore area will be dewatered on site in a
temporary holding cell for off-site disposal at a Subtitle D landfill. The wood
waste content and anticipated levels of dioxin would likely preclude an open
water disposal options. Water from the dewatering process would be captured
for settling and other treatment as necessary prior to assumed return discharge
to waters of Fidalgo Bay. Should additional treatment or alternative disposal
options become necessary, cost impacts would be proportional to the estimated
excavation volumes for each alternative.

Barge dewatering and upland Subtitle D landfill disposal of dredged material are
assumed for offshore dredging and disposal associated with all aquatic remedial
alternatives. Under favorable circumstances, in-water aquatic disposal at a non-
dispersive site managed under the Dredged Material Management Program
(DMMP) may be possible. Although aquatic disposal was retained from the
technology screening as potential option, the presence of dioxins and wood
waste in site sediment could make the dredged material unsuitable per current
DMMP criteria. The future availability of an open-water disposal site is also
subject to further assessment. If possible, aquatic disposal would substantially
decrease disposal costs for all of the aquatic alternatives.
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Backfilling and Capping. Excavated and dredged areas would be backfilled or
capped following excavation and dredging. For the purposes of this FS,
backfilling applies to areas with residual wood waste less than 1 foot thick (or
less than some volume percentage or TVS/TOC to be determined) and dioxin
concentrations less than the Fidalgo Bay background. Capping applies to areas
not meeting the above criteria, as determined by field data and post-excavation/
dredging sample testing.

The type and grain size of backfilling and capping materials are dependant on
proximity to the wave erosion zone. Areas within the wave erosion zone
include placement of graded sandy material to within about 1 foot of the
existing grade, which would be overlain by protective armor mix to existing
grade. Figures 8-11 through 8-15 depict this approach, with 3-inch minus armor
placed to protect the higher wave energy zone, and 1-inch minus armor placed
in deeper areas with lower wave energy. The graded, sandy capping or backfill
mix would be placed to existing grade in areas seaward of the wave erosion
zone.

Backfill and capping materials would be placed using conventional land-based
equipment in nearshore areas and water-based equipment in the offshore areas.
The capping remedies would be coupled with institutional controls to protect
the cap structure by warning site users about its presence.

8.3.2 Alternatives A-4 and A-5

Alternatives A-4 and A-5 are variations of Alternatives A-1 and A-2, respectively,
in which implementation of ENR is confined to within affected eelgrass bed
locations only, and dredging is expanded to include all areas where total dioxin
TEC exceeds 10 ppt., excluding eelgrass bed areas. The other remedial elements
remain the same as in Alternatives A-1 and A-2.

The expansion of the dredging area in Alternatives A-4 and A-5 allows for
removal of a greater quantity of sediment with dioxin contamination and
possibly wood waste from affected areas outside of the eelgrass beds. To
protect existing eelgrass beds that are located within affected areas, TLC would
be implemented as a lower-impact measure that would provide remedial benefit
and minimize eelgrass impacts.

The change in dredging and ENR areas results in an increased total dredging
volume of approximately 75,000 cy in Alternative A-4 (approximately twice the
volume generated in Alternative A-1) and 52,000 cy in Alternative A-5
(approximately four times the volume generated in Alternative A-2). However,
limiting ENR implementation to only affected eelgrass bed locations reduces the
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necessary volume of TLC material to approximately 9,100 cy (about half of the
material volume needed in Alternatives A-1 through A-3).

8.4 Upland and Aquatic Demolition and Removal of Debris and Pilings

Each of the upland and aquatic remediation alternatives include measures to
demolish remaining concrete structures and for removal of surface debris and
wooden pilings. It is assumed that a nominal 2-foot-thick layer of debris will be
removed from the surface of the upland and nearshore excavation areas
(approximately 9,300 cy and 4,700 cy, respectively), which would be disposed
of off site along with excavated soil.

In the upland remediation area, aboveground concrete and foundation
structures would be demolished, crushed, and recycled on site as excavation
backfill material. This would contribute approximately 1,750 cy of crushed
concrete material to the backfill volume, resulting in a reduction of the quantity
of backfill material that would need to be imported to the site from off-site
sources.

The L-shaped concrete pier and bulkhead that remain at the site would be
demolished using land-based equipment as part of the aquatic remediation work.
Because the L-shaped pier is an over-water structure, measures would be used to
limit the distribution of demolition debris during completion of this work, such as
using debris booms, turbidity curtains, and containment systems to prevent
concrete from falling into the water. Because the aquatic remediation work is to
be conducted after the upland work has been completed, concrete waste
materials resulting from demolition in aquatic area (about 650 cy) will require
off-site disposal and would not be incorporated as part of upland excavation
backfill material.

Wooden pilings would be removed from the upland excavation areas and from
the intertidal and subtidal aquatic remediation areas. In the upland area, it is
assumed that pilings would be removed only from excavation locations but
would be left in place elsewhere. Similarly, in the intertidal and subtidal areas,
wooden pilings would be removed from excavation and dredging locations,
where accessible, but would be left in place elsewhere. Land-based equipment
would be used for piling removal in the upland and aquatic areas, where the
pilings are accessible, and water-based equipment would be used to remove
pilings in the aquatic area that are outside of the range of the land-based
equipment. Work scheduling would likely need to consider periods of low and
high tide to remove pilings in more distant offshore locations, where water-based
equipment is employed.

Hart Crowser Page 8-11
17330-27 (Final FS) September 2011



An estimated 970 pilings would be removed from the upland excavation areas in
Alternatives U-1 through U-3, and 170 pilings from the reduced excavation
footprint in Alternative U-4. Approximately 770 and 350 pilings, respectively,
would be removed from the intertidal and subtidal excavation and dredging
areas in Alternatives A-1 through A-5.

To reach the intertidal and subtidal wooden pilings, the FS assumes that an
access road would be constructed through the upland area to the shoreline,
where multiple temporary crane pads would be constructed as foundations for
placement of long-reach cranes to pull piles. For cost estimating purposes, it is
assumed that the entire piling would be pulled; however, greater cost
effectiveness could potentially be achieved by cutting the upper portion of the
piling at a specified length from ground surface and leaving the remainder in
place, which would result in a decreased quantity requiring disposal.

The FS further assumes that after piles have been pulled, and when nearshore
aquatic excavations require backfilling, the temporary access road and crane pad
materials (quarry spalls) will be recycled on site as backfill material in the
nearshore excavations. This is a beneficial reuse of the road and crane pad
material and eliminates the need for off-site disposal of this material and reduces
the quantity of backfill material that would need to be imported to the site.

8.5 Shoreline Protection Measures, Mitigation, and Stormwater Management

Shoreline protection features and mitigation measures for wetland and forage
fish spawning habitat are integrated into the FS alternatives. Shoreline
protection and mitigation measures were extensively evaluated, with continued
input and review by the Ecology Shorelands and Environmental Assistance (SEA)
Program, Washington State Department of Fish and Wildlife, NOAA Fisheries
Service, US Fish and Wildlife Service, the USACE, the City of Anacortes, Tribes,
and other parties. The following sections summarize select shoreline protection
and mitigation measures evaluated for implementation. Following review of
several alternate approaches the most relevant components are briefly described
below with a determination of selection. These selected measures are common
to all upland and aquatic remedial alternatives for the FS, and are described in
further detail in memos presented in Appendix B-2. The Appendix B memos also
include a chronology of discussions and correspondence between Ecology and
other reviewing agencies - Refer to Appendix B-3, as well as the other shoreline
protection and mitigation measures not retained or summarized below.

As part of Custom Plywood Site restoration, a wetland mitigation area and buffer
zone would be constructed in the southern portion of the GBH property
uplands (see Figures 8-1 through 8-5). The mitigation area includes estuarine
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wetland encompassed by a buffer zone. A stormwater conveyance and
management system would be constructed along the western property
boundary and through the mitigation area and buffer zone, connecting to the
City of Anacortes stormwater discharge pipe where it enters the property at
existing Wetland D (see Figure 1-2). Wetland mitigation and stormwater
enhancements are planned to be completed with the initial upland phase of
work to address loss of existing Site wetlands and manage City of Anacortes
stormwater discharges. The newly created estuarine wetland would not be
connected to surface waters of Fidalgo Bay until the aquatic remediation phase.

Measures to protect the shoreline from erosion caused through hydrodynamic
processes would be implemented in each of the aquatic alternatives. These
measures (summarized below) serve the primary function of shielding the
shoreline in this location from erosive wave action (see Figures 8-6 through 8-10)
to assure permanence of upland remediation actions. Shoreline protection
components and related shoreline habitat enhancement would be constructed
as part of the aquatic remediation phase. These protective measures were
evaluated by hydrodynamic modeling efforts presented in two detailed
Technical Memoranda included as attachments to Appendix B-2 and described
briefly below.

8.5.1 City Jetty Breakwater Extension

An extension of the existing jetty north of the GBH property positioned
perpendicular to the predominant wave energy would allow for placement of
protective armoring material of a smaller particle size while shielding the
remediation area from wind and wave erosion along the northern shoreline of
the GBH property (Figures 8-6 through 8-10). In addition to protecting the
remediation area, the jetty extension will include habitat enhancement features,
such as placement of sandy, habitat-friendly substrate along the shoreward face
of the existing jetty and the extension to create forage fish spawning habitat and
support foraging juvenile salmonids. A breach or notch between the existing
jetty and the extension will provide a migratory corridor for juvenile salmon
while still maintaining the protective nature of the feature. The jetty extension
features are more fully detailed in Conceptual Habitat Mitigation Alternatives
Upland and In-Water (Appendix B-2). This protection measure was evaluated as
being optimally consistent with both remediation and habitat enhancement
goals for the interim action and will be included as part of the preferred
shoreline protection concept for the selected aquatic remediation alternative.
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8.5.2 New Aquatic Spit Protection

The shoreline protective spit is optimally configured to maximize protection of
the shoreline from erosive wave action for the southern half of the GBH
property (Figures 8-6 through 8-10). The jetty extension introduced above will
only provide shoreline protection for the northern portion of the shoreline. This
second in-water protective feature is needed to protect the remainder of the
shoreline. Configuration of the spit was based on modeled wave and wind
energy along the Site’s shoreline before and after in-water structure removal to
gain a better understanding of the forces influencing the cleanup activities.
Hydrodynamic modeling indicated that the already eroding southern portion of
shoreline will be subject to increased wave energy once the existing in-water
structures are removed. The spit offers an adequate level of protection while
also protecting capped contaminated intertidal substrate. The structure has
been designed to include habitat enhancement features, such as forage fish
spawning habitat and support habitat for juvenile salmonids along the shoreward
extent.

The outer seaward face of the spit will be at a 9H:1V slope to dissipate wave
energy and minimize the size of material to construct the protective feature.
The shoreward face will be constructed at a 5H:1V slope. The protective spit
will consist of a gravelly sand core material with a layer of habitat-friendly
substrate over the top, which is suitable for forage fish spawning habitat. In
addition, the spit will feature an 8-foot-wide bench at an elevation suitable for
natural colonization of emergent estuarine wetland vegetation.

The protective spit would also, as a secondary consideration, protect the new
wetland and buffer mitigation area located within the southern portion of the
GBH property, as shown on Figures 8-1 through 8-5. The mitigation area
includes a 12,000-square-foot estuarine wetland bench created landward of the
existing shoreline edge or ordinary high water line and an associated upland
buffer that will be planted with native vegetation. Stormwater from an existing
City of Anacortes stormwater conveyance pipe on the upland portion of the
GBH property will be routed through a vegetated stormwater swale located
outside of the upland buffer for treatment and a conveyance corridor located in
the buffer for additional treatment and infiltration before entering the estuarine
wetland complex (see Section 8.5.3). The wetland mitigation area is discussed in
Section 8.5.4 and in detail in the Revised Conceptual Wetland Mitigation Plan
memorandum (Appendix B-1). The shoreline protective spit concept is
discussed in further detail in the Conceptual Habitat Mitigation Alternatives
Upland and In-Water memorandum (Appendix B-2). This protection measure
was evaluated as being optimally consistent with both remediation and habitat
enhancement goals for the interim action and would be included as part of the
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overall preferred shoreline protection concept for the selected aquatic
remediation alternative.

8.5.3 Soft Armor Shoreline Protection Concept

A soft armor aquatic protection concept was also evaluated as an alternative to
the shoreline protective spit and jetty extension at the Custom Plywood Site.
When feasible, soft armoring is a desirable approach to optimize habitat value
and minimize the need for larger in-water protective features. Soft armoring at
the Custom Plywood site would consist of placing a surface layer of graded sand
and rounded gravel habitat material 3 inches in size and smaller in intertidal and
shallow subtidal areas. Soft armor material would be spread to form a shallow
slope beach face placed from OHW down to approximately -2.0 feet MLLW
across the Site.

The soft armoring concept was developed in some detail to support further
discussions with the Ecology’s Shorelands and Environmental Assistance
Program as well as federal and other state resource agencies and Tribes. The
following summary highlights pertinent points and costing information related to
the soft armoring concept, with further information and figures presented in
Appendix B-2 and in Appendix C. Based on this evaluation, the soft armor option
was not retained as a viable approach for shoreline protection and habitat
enhancement. Primary concerns with the concept focused on the erodability of
the soft armor material and disproportionate material replacement and
maintenance costs compared to the jetty extension and spit construction
shoreline protection features.

Soft Armoring Concept Summary and Concerns

Habitat enhancement potential can be assessed based on the effort to establish
and maintain relatively suitable habitat mix material to optimize conditions for
juvenile salmonid foraging and forage fish spawning habitats. The jetty extension
and spit features create sheltered areas on their shoreward aspects where
material of a size consistent with habitat mix would remain stable over the long
term. Similarly, the seaward side of the spit would be dressed with habitat mix,
but may have to be replenished periodically. In contrast, soft armoring would
need to be placed over a sufficiently wide and shallow slope to effectively
dissipate wave energy currently causing nearshore erosion. The seaward extent
of the soft armor apron would extend a considerable distance (as much as 250
feet) into low-gradient subtidal habitat associated with the site to provide a
sufficiently flat slope for wave attenuation (i.e., slope of greater than about
9H:1V).
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Several significant concerns were identified from this analysis:

m  FErosive wave energy would mobilize the soft armoring material on the beach
face, based on preliminary coastal engineering modeling conducted to
determine stable particle size;

m  Downslope loss of soft armor material from wave erosion would likely
encroach upon and adversely impact existing functional eelgrass habitat and
other adjacent habitat types;

m Longshore drift would likely transport the displaced armor material
southward, and could adversely affect current mudline elevations and
existing high quality habitats including shellfish and eelgrass areas;

B Reducing the soft armor apron slope to a sufficiently low angle would be
difficult to achieve to counteract erosive wave forces resulting from the
relatively long northeastern fetch across Fidalgo Bay; and

m  Soft armoring material would require frequent replacement to compensate
for erosive loss. Preliminary coastal modeling indicates that a substantial
portion of the near-shore soft armor volume could require replacement
every two years, or even more frequently to maintain the protective function
and habitat benefits. The biology of the system would essentially be reset
each time, prevent the habitat succession from progressing toward the
highest enhancement potential.

Soft Armoring Maintenance Costs

Costs for continually maintaining and replacing a soft armored apron compare
unfavorably to the jetty extension and spit concept. The latter features require
proportionally less maintenance over the long term, compared with soft
armoring. Long-term costs were further evaluated for the soft armoring concept
in comparison with jetty extension and spit maintenance. This analysis
considered a long-term time frame over an operating period of 200 years, and
used both Net Present Value (NPV) and a non-discounted assumptions.
Supporting cost tables C-A3-1b and C-A3-1c¢, and Figure C-A3-1 are presented in
Appendix C.

Initially, capital expenditure is less for the soft armoring option than for the jetty
extension and spit ($10.3 million versus $11.6 million). Long-term maintenance
costs for the soft armoring option, however, exceed costs for the jetty
extension/spit by Year 6 using the non-discounted assumption, and by Year 7
using the NPV assumption (see Appendix C Figure C-A3-1). By Year 20, the soft
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armoring option has become $3.5 million (non-discounted comparison) to $5.2
million (NPV) more expensive based on maintenance costs depending on
underlying assumptions. Costs differences escalate quickly after Year 20 and are
presented in Appendix C. Considering that the soft armoring concept presented
less net habitat enhancement potential (based on the impacts to existing high
quality habitat from sediment movement detailed above) and the added expense
of maintaining the necessary protective function, the protection measure was
evaluated as being less than optimal for both remediation and habitat
enhancement goals for the interim action. For this reason the soft armoring
concept was not further considered as part of the overall preferred shoreline
protection concept.

8.5.4 Hydrodynamic Modeling

Detailed hydrodynamic modeling was conducted to support the City Jetty
Breakwater Extension, New Aquatic Spit Protection, and Soft Armor Shoreline
Protection Concepts presented above. The results of wave modeling and
sediment stability analysis conducted by Coast and Harbor Engineering (CHE)
are presented in Appendix B-2, Technical Memorandum Attachments 1 and 2.
The criteria developed in Technical Memorandum 1 (November 2010) were
confirmed in Technical Memorandum 2 (May 2011) after an additional source
for meteorological data was identified near the Custom Plywood Site.

CHE re-evaluated and confirmed that the wave statistical analysis and modeling
shows that the largest wave storm (wave height and wave period) at the project
site is from the northeast direction, not from the southeast direction. It does not
conflict with the statement that most winds blow from the southeast direction.
Therefore to assure stability of coastal elements of the project (those subjected
to wave impact), the design storm for the project was determined to be those
approaching from the northeast direction.

8.5.5 Stormwater Management

A stormwater swale is planned to manage and treat stormwater currently routed
onto the property through a City of Anacortes conveyance. The swale is
designed and sized per Ecology’s 2005 Stormwater Management Manual
(SWMM) for Western Washington to provide water quality treatment. No
infiltration is assumed as a conservative assumption based on subsurface soil and
groundwater conditions. Infiltration that does occur provides additional
stormwater management control. Stormwater from the existing 18-inch-
diameter City of Anacortes conveyance pipe to Wetland D will be routed
through a control box structure to control flow and provide settling in a 48-inch
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catch basin. Flow from the control box will discharge through a higher elevation
outlet in the box to provide necessary elevation and gradient for downstream
flow management. The swale and conveyance corridor will be vegetated with a
standard grass seed mix to filter and remove sediment and particulates from the
stormwater. The swale will provide basic treatment prior to entering a vegetated
conveyance corridor that will route the treated stormwater from the swale into
the restored wetland area. The conveyance corridor will be designed to
meander through the restored buffer area in order to provide additional
treatment and infiltration as well as a more natural channel configuration. The
swale will also be protected with a low berm and backflow preventer at the
outlet to avoid inundation during high tides. Appendix B-1 provides additional
information on proposed stormwater management measures.

8.5.6 Upland and Aquatic Mitigation

Regardless of the remediation alternative considered, unavoidable impacts to
existing natural resources from remediation are expected in both the upland and
in-water phases of the project. Specifically for the upland, existing fresh and
saltwater wetlands will be displaced by excavation and backfilling planned for
upland Alternatives U-1 through U-3, and pavement capping Alternative U-4. In
the nearshore area, much of the existing shoreline will need to be replaced
because of dioxin contamination and thick accumulations of wood waste. This
will displace documented forage fish (surf smelt and herring) spawning habitat
and juvenile salmonid foraging habitat. In the subtidal area, large portions of the
shallow subtidal area will require either thin capping or targeted dredging to
remediate dioxin contamination. This would likely affect acres of existing
eelgrass habitat. For the purposes of the FS, a summary of each mitigation
action is provided below with specific details provided in Appendix B.

Planned Upland Mitigation

In the uplands, wetlands are spread throughout the upland portion of the GBH
property because of the property’s relatively low elevation (regular tidal
inundation) and flat slope (retention of stormwater). Together, these wetlands
have a combined areal coverage of nearly 12,000 sf. To mitigate for
unavoidable loss of these wetlands, a consolidated wetland concept in the
southern portion of the GBH property is proposed as the preferred action. The
consolidated wetland mitigation area includes a 12,000-SF estuarine wetland
bench created landward of OHWL with an associated upland buffer that will be
planted with native vegetation. Stormwater from an existing City of Anacortes
stormwater conveyance pipe on the GBH property will be routed through a
vegetated stormwater swale located outside of the upland buffer for treatment
and a conveyance corridor located in the buffer for additional treatment and
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infiltration before entering the estuarine wetland complex (see Section 8.5.3).
The buffer for this wetland mitigation area ranges from 50 to 75 feet in width
and will be fenced to limit access until vegetation can fully mature and establish.
The wetland mitigation area is discussed in detail in the Revised Conceptual
Wetland Mitigation Plan memorandum (Appendix B-1).

Planned Aquatic Mitigation

Forage Fish Spawning Habitat Enhancement. For impacts on fish habitat in the
nearshore, enhancement of the protective structures is planned as a desirable
mitigation measure. The protective spit can be enhanced to provide suitable
environment on its shoreward side to support forage fish spawning habitat. The
spit also supports the additional ecological functions of improved juvenile
salmon rearing habitat and a migration corridor. As noted above, the shoreward
face would be constructed with sandy substrate suitable for forage fish spawning
habitat as well as for epibenthic crustaceans, which are beneficial to foraging
juvenile salmonids.

The suggested extension off the existing jetty north of the GBH property will also
be enhanced to provide similar habitat functions as the spit. The shoreward side
of the jetty extension and the southern side of the existing jetty would be
enhanced with sandy substrate suitable for forage fish spawning habitat and for
epibenthic crustaceans and other fauna, which are beneficial to foraging juvenile
salmonids. An added habitat feature would be provided by the intended
function of the jetty extension. The extension as proposed would allow for
habitat mix to be placed along the northern portion of the shoreline, which
would support foraging habitat for migrating juvenile salmon. An in-water
passage between the existing jetty and the extension would maintain the existing
salmonid migration pathway. Appendix B-2 provides additional details on forage
fish spawning habitat restoration.

Eelgrass Habitat Mitigation. For shallow subtidal habitat, identified remediation
alternatives involve either TLC or dredging to remediate dioxin-contaminated
sediment. Both of these remedies will impact existing eelgrass habitat associated
with interim remediation action. Much of the acreage identified for TLC is
covered by eelgrass, which could be impacted. A pilot study examining TLC
methods and impacts is recommended prior to proposed remediation to
determine the tolerance of eelgrass to various capping procedures. Impacts to
eelgrass within the TLC area are expected to be minimal and short in duration.
Impacted eelgrass areas should recover quickly through recruitment from nearby
meadows. Further detailed discussion of this is presented in Appendix B-2.
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In areas designated to be dredged (generally where total dioxin TEC is greater
than 25 ppt), impacts on existing eelgrass are unavoidable. It is estimated that
approximately 4,300 sf of eelgrass will be displaced by dredging activities. A
combination of advanced and restoration plantings are recommended as
mitigation for this displacement. As other subtidal areas exist that could support
eelgrass, but do not presently, are remediated within the project area, they could
be planted with donor stock from the areas that is to be dredged to serve as
advanced mitigation plots. Further detailed discussion of this is presented in
Appendix B-2.

Once the subtidal areas containing elevated dioxin levels have been remediated
(dredged and backfilled with clean material), targeted planting can occur using
donor eelgrass from surrounding areas within the project area (while not
reducing standing stock density more than 5 percent). These plantings will help
facilitate recovery of the dredged areas that once supported eelgrass, reducing
recruitment time by an order of magnitude. These targeted plantings, as well as
the advanced mitigation plots, should help produce a final areal coverage of
eelgrass that is 1.5 times greater than the original impacted area by year ten after
remediation (approximately 6,500 sf). By creating more habitat than was
displaced originally, the combined mitigation action should make up for
temporal losses of productivity during the recovery phase. Appendix B-2
provides additional conceptual details on planting areas and procedures. A
formal mitigation plan along with a developed 10-year monitoring plan, would
be developed in concert with natural resource agencies to address mitigation
action design, timeline, performance criteria, and adaptive management
procedures in detail.

8.5.7 City of Anacortes Public Access to Shoreline Areas

Public shoreline access requirements pursuant to the City of Anacortes (COA)
Shorelines Master Program (SMP, September 2010) will be addressed by making
provisions for beach access at the southern landward tip of the Site. The general
location of beach access is identified in Appendix B-1 on Figure 2. The final
configuration of these features has not yet been determined and is ultimately
subject to an agreement between COA and the property owner. A conceptual
design is planned concurrently with the design for the Phase Il in-water
remediation. The final aquatic permitting required for the beach access
component will also be included with Phase Il. Final design and field
construction are currently planned to be completed in coordination with the
COA and the property owner. Access to the public beach area may require, at a
minimum, completion of the Phase Il aquatic cleanup.
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8.6 Evaluation of Remediation Alternatives

Remediation alternatives for the upland and aquatic areas were evaluated based
on MTCA regulatory criteria and disproportionate cost analysis (DCA). The FS
alternatives were evaluated to assess compliance with minimum regulatory
requirements, including consistency with provisions of MTCA, SMS and other
ARARs. DCA criteria were evaluated based on a relative numeric ranking
system from 1 to 5, with 1 as the lowest (least favorable) ranking, and 5 as the
highest (most favorable) ranking. The DCA criteria were further weighted on a
proportional basis to emphasize the protectiveness, permanence, and long-term
effectiveness as the primary drivers for ranking.

This DCA ranking approach is consistent with the relative numeric ranking
system used for other Puget Sound aquatic cleanup sites. The DCA scores were
then totaled and compared to determine overall ranking and cost benefit.
Estimated project costs for upland and aquatic alternatives are presented in
Table 8-3. Appendix C presents a further breakdown of these estimated costs.

Tables 8-4 and 8-5 present results of the remedial alternatives evaluation and
DCA for the upland and aquatic alternatives.

8.6.1 Upland Remediation Alternatives

MTCA Threshold Criteria — Protectiveness, Compliance with Standards
and ARARs, and Provisions for Compliance Monitoring

Alternatives U-1 through U-3 are intended to provide protectiveness through the
removal and off-site disposal of impacted soil from the GBH property uplands.
Varying degrees of protectiveness are attained in the three alternatives because
of the different maximum quantities of soil removed and the POC that each
alternative is meant to reach. Alternative U-1, which involves excavation to
reach the human health direct contact POC (15 feet bgs), provides the most
protectiveness of the four upland remediation alternatives. Alternative U-2 is
somewhat less protective of human health than Alternative U-1 but meets the
terrestrial ecological POC (6 feet bgs). Alternative U-3 provides human health
and ecological protectiveness in the shoreline protection zone, but is somewhat
less protective of human health elsewhere on the property, where it meets only
the ecological POC. Alternative U-2 is inherently less protective because of
shallower contaminant removal in the shoreline protection zone relative to
Alternatives U-1 and U-3. In the event that additional contamination is
encountered during excavation, Alternative U-1 provides relatively limited
additional protectiveness over Alternative U-3. This is because both alternatives
provide for deeper excavation in the shoreline protection zone, but deeper
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excavation afforded by Alternative U-1 elsewhere on the site results in only
marginal additional benefit.

Of the remedial excavation alternatives, Alternative U-1 achieves compliance
with cleanup standards throughout the site. Alternative U-2 achieves
compliance to the ecological POC but not to the human health POC.
Alternative U-3 achieves compliance to the human health POC in the shoreline
protection zone (75 feet landward of MHHW) but not elsewhere on the
property. Alternatives U-2 and U-3 would also achieve cleanup standards
considering a conditional POC at the property boundary.

Alternative U-4 involves containing impacted soil in place via surface capping
and impacted soil removal in the wetland mitigation and stormwater
management areas. This alternative generally provides less protectiveness than
the soil removal alternatives. By capping the surface of the site, potential for
direct contact to humans and terrestrial species is eliminated, along with the soil
to groundwater pathway. However, impacted material remains on site,
including the shoreline protection zone. This could potentially create greater
risk because of the proximity of impacted soil to aquatic receptors in the event
of cap failure. Additionally, Alternative U-4 does not achieve compliance with
standards for soil throughout the site, but could achieve standards at the
property boundary pending confirmation determined through long-term cap
(physical) and groundwater monitoring.

Compliance monitoring is a key element of each of the upland remediation
alternatives.

Other MTCA Criteria — Permanence, Restoration Time Frame, and Public
Concerns

Alternatives U-1 through U-3 involve removal of impacted soil and represent
permanent remedial actions that can be achieved in short restoration time
frames. Alternatives U-2 and U-3 were scored as slightly less permanent than U-
1, should deeper contaminated soils left in place with Alternatives U-2 and U-3
persist as a potential source of groundwater contamination. Alternative U-4
includes limited soil removal but contains remaining impacted material on site
beneath a surface asphalt cap. This alternative may provide less permanence
than Alternatives U-1 through U-3, although it should be noted that excavated
soil from Alternatives U-1 and U-3 would be shipped for off-site disposal and
landfills requiring management and monitoring in perpetuity.

The installation of the surface cap for Alternative U-4 could be completed in a
relatively short period, which would eliminate the human health direct contact
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exposure pathway, but the reduction of the soil to groundwater exposure
pathway would depend on the slow process of natural attenuation to reduce
groundwater contaminant concentrations below cleanup levels, resulting in a
longer restoration time frame.

While excavation and capping are intended to address public concerns
responsibly, it is acknowledged that potential concerns may be raised that site
contaminants would not be completely removed from the environment.
Alternatives U-2 and U-4 leaving a greater volume of potentially contaminated
soil in the shoreline protection zone were therefore ranked slightly lower. A
comparable concern is that capping or excavation are invasive technologies that
could result in more detrimental impacts that are not commensurate with their
potential benefits. Aesthetic concerns could also conceivably be raised
regarding the installation of an asphalt cap over the majority of the property,
although capping is compatible with future commercial use of the property.
Conversely, excavation and backfilling alternatives would allow for surface
restoration to a more natural-looking state.

Permanence, restoration time frame, and public concerns are further addressed
as part of the DCA ranking below.

DCA Evaluation and Alternatives Ranking

As summarized in Table 8-4, excavation Alternative U-1 was ranked highest
based on scores for protectiveness, permanence, and long-term effectiveness.
Excavation Alternative U-2 ranked as the lowest based on lower scores in these
same categories because of less aggressive removal of contaminated soil in
place within the shoreline protection zone, in comparison with Alternatives U-1
and U-3. The other alternatives provided incremental benefits ranging from 7 to
29 percent higher because of the DCA scoring.

Total estimated costs for the upland alternatives ranged from a low of about
$4.6 million for the U-4 capping alternative, to a high of $7.3 for the U-1
excavation alternative. None of the upland alternatives is disproportional
relative to the lowest ranking Alternative U-2 base case. Of these alternatives,
the capping Alternative U-4 nominally represents the best cost-benefit based on
substantially lower cost, but provides only 1 percent additional benefit over the
U-2 base case. Excavation Alternative U-1 provides the next best benefit,
quantified as a relative difference of 22 percent between the increased benefit
(131 percent) and cost (9 percent) over the U-2 base case. The comparative
cost-benefit percentages for excavation Alternative U-3 calculated in this manner
was 18 percent, respectively.
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Although U-1 is the least expensive of these excavation alternatives, actual
construction costs could increase substantially should additional contaminated
soils be encountered at depth. Excavation of additional deeper soils for the U-1
alternative would provide limited additional risk reduction or other benefit. For
this reason, U-3 represents the most cost-effective alternative given current
uncertainty regarding the depth extent of contaminated soil. The calculated
cost-benefit of 18 percent for U-3 over the U-2 base case is generally
comparable to the U-1 (22 percent) and would still achieve deeper contaminant
removal in the shoreline protection zone, if necessary. Given uncertainties
associated with potential additional contaminated soil excavation, U-3 provides
greater value by limiting excavation of deeper and lower-risk soils to the
shoreline protection zone.

Overall costs for Alternative U-3 as a representative excavation case are
estimated at about $6.8 million. This includes projected construction costs of
$4.8 million (incorporating 30% contingency), and estimated non-construction,
mitigation, and long-term monitoring and maintenance costs of about $2.0
million. Excluding contingencies and long-term monitoring, estimated capital
costs for construction, related engineering support, and mitigation are in the
$5.5 million range for Alternative U-3.

8.6.2 Aquatic Remediation Alternatives

MTCA Threshold Criteria — Protectiveness, Compliance with Standards
and ARARs, and Provisions for Compliance Monitoring

Aquatic remediation alternatives for the Custom Plywood Site incorporate
excavation, dredging, backfilling and capping and ENR technologies in various
combinations to optimize remedy effectiveness and feasibility. These
alternatives are designated as A-1 through A-5 in Table 8-2. The aquatic
remediation alternatives and were developed to achieve MTCA/SMS cleanup
levels within the FS project area in a reasonable time frame, and to address other
project remedial objectives and applicable regulatory criteria. Remediation
technologies are intended to be protective of the aquatic environment, help
restore benthic habitat, and reduce biological toxicity. Post-construction
compliance monitoring and institutional controls are additional elements of each
of the aquatic remediation alternatives.

Alternatives A-1, A-3, and A-4 provide a high degree of protectiveness by
removing wood waste to a depth of up to 6 feet below mudline and backfilling
with sandy material and near-surface soft rock armor for wave protection. This
provides a significant “safety factor” to remove wood debris that could
potentially generate ammonia, sulfide, and other degradation products. Such

Page 8-24

Hart Crowser
17330-27 (Final FS) September 2011



degradation products represent potential contaminant sources for the near-
surface marine environment, depending on potential migration pathways and
other risk/exposure considerations. The other alternatives provide some degree
of protectiveness by excavating or dredging wood waste to 2 feet below grade
and capping.

All alternatives include ENR to address dioxin contamination in near-surface
sediments. ENR would be completed within the eelgrass beds for all the aquatic
alternatives, and in other non-dredged areas for Alternatives A-1, A-2, and A-3.
ENR has a reasonable degree of protectiveness, assuming favorable stable
hydrodynamic conditions in the marine environment as indicated by coastal
engineering analysis supporting this FS. Subsequent sediment quality monitoring
is planned to confirm the degree of protectiveness afforded by ENR with regard
to dioxin attenuation and wood waste cover (where wood waste is present in
relatively thin layers or low-volume).

Alternatives A-4 and A-5 feature more extensive dredging to remediate dioxin-
contaminated surface sediments outside of the eelgrass beds rather than ENR.
Although dredging is intended to remove contamination in the upper 1 to 2 feet
of the sediment profile, controlling residual dredging particulates and
resuspended material may be challenging. For this reason, dredging requires
careful oversight and management of BMPs as practicable during construction,
but may not provide further protectiveness or benefits over ENR.

Other MTCA Criteria — Permanence, Restoration Time Frame, and Public
Concerns

Similar to protectiveness criteria, Alternatives A-1, A-3, and A-4 provide
permanent and effective measures to maximize wood waste (and dioxin)
removal from the marine environment through deeper excavation and dredging.
Shallower excavation and dredging associated with Alternatives A-2 and A-5 may
also result in permanent, manageable cleanup actions over the long term, but s
more uncertainty exists given larger volumes of wood waste left in place
compared with deeper excavation for Alternatives A-1, A-3, and A-4. Off-site
disposal of dredged materials containing abundant wood waste contributes to
permanent and effective long-term risk reduction for all alternatives.

Removal of impacted sediment and wood waste via excavation and dredging
and subsequent backfilling and capping provide rapid reduction of wood waste
exposure. Although excavation and dredging impact existing marine habitat,
much of the affected habitat is not optimal substrate because of the presence of
wood waste and surficial debris. Backfilling and capping materials with soft
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armor surface protection provide a permanent habitat enhancement measure
that can be readily implemented as part of the site remediation.

ENR also likely represents an effective and permanent cleanup measure for more
seaward areas with less near-surface wood waste. Long-term effectiveness
depends on the ability of ENR to attenuate dioxin concentrations as well as
potential adverse effects of more-finely divided wood waste. Although ENR
would have some short-term impacts on existing biota, remediation benefits are
expected to occur rapidly as ENR helps speed recovery by providing fresh
substrate. The ENR restoration time frame is therefore expected to be less than
10 years, and most likely shorter.

The aquatic remediation alternatives are expected to be technically and
administratively implementable, although alternatives removing less wood waste
could be more closely scrutinized. Based on this level of impact, a comparable
concern is that more aggressive offshore dredging associated with Alternatives
A-4 and A-5 are invasive technologies resulting in more detrimental impacts that
are not commensurate with their potential benefits.

DCA Evaluation and Alternatives Ranking

As summarized in Table 8-5, aquatic Alternative A-1 ranked highest based on
higher scores for protectiveness, permanence, and long-term effectiveness
associated with deeper wood waste removal. Alternative A-5 is a variant of A-2
and ranked as the lowest based on lower scores in these same categories and
management of short-term risks. The lower scores for Alternative A-5 (and A-4
variant of A-1) reflect concerns over resuspension of dioxin-contaminated
material and control of dredging residuals. Alternatives A-2 and A-3 were ranked
3 and 2, respectively, because of the differences in the depth of wood waste
removal accomplished by each alternative. In comparison to the lowest ranked
Alternative A-5 base case, the other alternatives provided incremental benefits
ranging from 5 to 25 percent higher because of the DCA scoring. Alternative
A-1 provides the maximum amount of wood waste removal of the aquatic
alternatives and commensurately greatest benefit (25 percent).

Total estimated costs for the aquatic alternatives ranged from a low of about
$10.5 million for the A-2 involving shallow wood waste removal, to a high of
$23.9 million for A-4 involving more aggressive offshore dredging. Alternative
A-4 costs are disproportionate relative to the incremental benefit (5 percent)
achieved over the other aggressive dredging Alternative A-5 base case.
Alternative A-4 also provided less benefit than the other alternatives and was
considerably more expensive.
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None of the remaining alternatives was disproportionate to the lowest-ranked A-
5 base case. Of these alternatives, Alternative A-3 represents the best cost-
benefit. This can be quantified as a relative difference of 54 percent between
the increased benefit (123 percent) and decreased cost (-31 percent) of
Alternative A-3 over the A-5 base case. Comparative cost-benefit percentages
for Alternative A-1 and A-2 calculated in this manner are 39 and 48 percent,
respectively. Although Alternative A-1 may provide greater protection than A-3,
the cost is more than $4 million higher. The cost for Alternative A-2 is nearly $2
million less than A-3, but the incremental benefit is less because of shallower
wood waste excavation in the nearshore environment.

Overall costs for Alternative A-3 are estimated at about $12.3 million. This
includes projected construction costs of $9.3 million (incorporating 30%
contingency), and estimated non-construction, mitigation, shoreline protection
feature construction, and long-term monitoring and maintenance costs of about
$3.0 million. Excluding contingencies and long-term monitoring, estimated
capital costs for construction, related engineering support, and eelgrass
mitigation are in the $7.3 million range for Alternative A-3. The shoreline
protection feature component (separate from construction) is estimated at $1.3
million to construct the jetty extension and spit. Should some fraction of the
dredge material be acceptable for in-water disposal, construction costs could be
substantially decreased.
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Table 8-1 - Upland Remediation Alternatives Summary

Upland Remediation Alternative
U-1 U-2 U-3 U-4

Excavate Soil to HH POC in Shoreline Protection

Upland Remediation Components Excavate Soil To Human Health (HH) POC Excavate Soil to Ecological POC Zone® and to Ecological POC El h P ¢ Asphalt Pavement Cap
P P Long-Term Monitoring Long-Term Monitoring and Institutional Controls one-and to Ecologica Sewhere on Froperty Long-Term Monitoring and Institutional Controls
Long-Term Monitoring and Institutional Controls
Remove Near-Surface Debris and Subsurface Foundations® Yes Yes Yes Yes
Excavate Soil with COCs Exceeding Cleanup/Remediation Screening Criteria
Excavate Up To 15 Feet BGS - All Affected Property Areas
(Human Health Direct Contact POC) ves No No No
Excavate Up To 6 Feet BGS_ - All Affected Property Areas Included Yes Included No
(Ecological POC)
. . . b .
Excavate Up To 6 Feet BGS in Shoreline Protection Zone™ and Press Pits Area, and Included Included Included No
4 Feet BGS Elsewhere on Property
. . . b .
Excavate Up To 15 Feet BGS in Shoreline Protection Zone™ and Press Pits Area, and Included No Yes No

6 Feet BGS Elsewhere on Property

In Wetland Mitigation/Buffer Area and Stormwater Swale Area Only:

Excavate Up To 15 Feet BGS in Shoreline Protection Zone® and Press Pits Area, and Included No Included Yes
6 Feet BGS Elsewhere

Containment Capping

2-Inch-Thick Asphalt Surface Pavement and Stormwater Drainage Control® Not Needed Contingency® Contingency® Yes

Points of Compliance

Achieves Compliance to Ecological POC but

Soil - Upland Locations Within Property Boundary Achieves Compliance Not Attained Below Ecological POC May Achieve Compliance/Contingency Not Attained
Groundwater - Freshwater/Saltwater Interface at Shoreward Edge of Property Yes Yes Yes To Be Determined During Long-Term Monitoring
Monitoring
Post-Construction Soil Confirmation Monitoring Yes Yes® Yes Yes®
Long-Term Cap Perfor_mance/Pr_otection Monitoring Not Needed ves Contingency Yes
(Physical Integrity)
Long-Term Groundwater Performance/Protection Monitoring Yes Yes Yes Yes
Institutional Controls
MTCA Administrative Order Conditions Yes Yes Yes Yes
MTCA Site Listing Yes Yes Yes Yes
Potential City Administrative/Land Use Restrictions To Be Determined To Be Determined To Be Determined To Be Determined
Long-Term Monitoring Requirements Groundwater Groundwater and Potential Cap Integrity Groundwater Groundwater and Cap Integrity
Access and Deed Restrictions May Not Be Needed Includes Physical Ind:::(:or at Ecological POC May Not Be Needed Yes
Notes:
(a) Includes near-surface debris removal to approximately 2 feet bgs, and piling and subsurface foundation removal where needed to facilitate soil
excavation.

(b) Includes 75-foot-wide zone landward of MHHW.

(c) Includes nominal 2-foot-thick soil subgrade.

(d) Cap to be placed if warranted based on long-term groundwater monitoring results following excavation.

(e) Surface samples collected from final excavation surface to document residual chemical concentrations in soil.

Hart Crowser
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Table 8-2 - Aquatic Remediation Alternatives Summary

Aquatic Remediation Components

Aquatic Remediation Alternative

A-1

A-2

A-3

A4

A-5

Deep Nearshore and Offshore Excavation/Dredging
ENR in Non-Excavated/Dredged Areas
Monitoring and Institutional Controls

Shallow Nearshore and Offshore
Excavation/Dredging’
ENR in Non-Excavated/Dredged Areas
Monitoring and Institutional Controls

Deep Nearshore and Shallow Offshore
Excavation/Dredging’

ENR in Non-Excavated/Dredged Areas

Monitoring and Institutional Controls

Alternative A-1 Except:

Dredge All Dioxin-Affected Areas > 10 ppt

ENR in Eelgrass Beds

Alternative A-2 Except:
Dredge All Dioxin-Affected Areas > 10 ppt
ENR in Eelgrass Beds

Nearshore Surface Debris and Marine Structure Removaf Yes Yes Yes Yes Yes
Shoreline Protective Features (To Be Confirmed) Yes Yes Yes Yes Yes
Wood Waste and Sediment Removal
Nearshore: MHHW to 50 Feet Seaward
Land-Based Equipment
Excavate All Areas > 25 ppt Dioxin TEC Yes Yes Yes Yes Yes
Excavate Remaining Wood Waste and Dioxin TEC > 10 ppt up to 6 Feet Below Surface Grade Yes No Yes Yes Yes
Excavate Remaining Wood Waste and Dioxin TEC > 10 ppt up to 2 Feet Below Surface Grade Included Yes Included Included Included
Offshore: Seaward of 50 Feet Beyond MHHW
Barge-Based Equipment
Dredge All Areas Where Dioxin TEC > 25 ppt Yes Yes Yes Yes Yes
Dredge up to 6 Feet Below Grade Where Wood Waste > 1 Foot Thick Yes No No Yes No
Excludes Eelgrass Beds Excludes Eelgrass Beds
Included Yes Yes Included Yes

Dredge up to 2 Feet Below Grade Where Wood Waste > 1 Foot Thick

Excludes Eelgrass Beds

Excludes Eelgrass Beds

Excludes Eelgrass Beds

Excludes Eelgrass Beds

Excludes Eelgrass Beds

Dredge All Areas Where Dioxin TEC > 10 ppt and < 25 ppt

Included Where Wood Waste > 1 Foot Thick
Except Eelgrass Beds

Included Where Wood Waste > 1 Foot Thick
Except Eelgrass Beds

Included Where Wood Waste > 1 Foot Thick
Except Eelgrass Beds

All Affected Areas Except Eelgrass Beds

All Affected Areas Except Eelgrass Beds

Backfilling and Capping®

Wave Erosion Zone Excavation and Dredging Areas

Place Habitat Mix to Within 1 Foot of Existing Grade Yes Yes Yes Yes Yes
Place Beach Armor Mix from Top of Habitat Mix to Existing Grade Yes Yes Yes Yes Yes
Seaward of Wave Erosion Zone
Place Habitat Mix to Existing Grade in Dredging Areas Yes Yes Yes Yes Yes
Place ENR Thin-Layer Cap In Non-Dredging Areas
Includes Wood Waste Areas Generally <1 Foot Thick and Dioxin TEC < 25 ppt Yes Yes Yes In Affected Eelgrass Bed Areas Only In Affected Eelgrass Bed Areas Only

Includes Affected Eelgrass Beds

Points of Compliance

Upper 10 cm of Sediment Surface

Upper 10 cm of Sediment Surface

Upper 10 cm of Sediment Surface

Upper 10 cm of Sediment Surface

Upper 10 cm of Sediment Surface

Monitoring

Post-Construction Sediment Confirmation Monitoring:
Excavation/Dredge Cut Bottoms and Sidewalls

Yes

Yes

Yes

Yes

Long-Term Cap Performance/Protection Monitoring
(Physical Integrity)

ENR Areas Only

Capped Excavation/Dredge and ENR Areas

Capped Excavation/Dredge and ENR Areas

Not Expected to Be Needed if Dioxin Removed to <

Background Concentration

Capped Excavation/Dredge Areas

Institutional Controls

MTCA Administrative Order Conditions Yes Yes Yes Yes Yes

MTCA Site Listing Yes Yes Yes Yes Yes

Potential City Administrative Restrictions? ENR Areas Only? Yes Yes No? Yes

Long-Term Monitoring Requirements Yes Yes Yes Yes Yes
Access and Deed Restrictions ENR Areas Only? Yes Yes Possibly Not Needed if Dioxin Removed to < Possibly Not Needed if Dioxin Removed to <

Background Concentration

Background Concentration

Notes:

(a) Includes nearshore debris removal to approximately 2 feet below grade, and piling and other marine structures removal.

(b) Includes potential deeper excavation/dredging to remove sediments with dioxin/furan concentrations > 25 ppt.

(c) Backfilling applies to areas with residual wood waste < 1 foot thick and dioxin/furan concentrations less than background. Capping
applies to areas with residual wood waste > 1 foot thick and dioxin/furan concentrations greater than background.
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Table 8-3 - Upland and Aquatic Remediation Alternatives Estimated Cost Summary

Description

Upland Remediation Alternative

U-1

U-2

U-3

U-4

Excavate Soil To Human
Health (HH) POC
Long-Term Monitoring

Excavate Soil to
Ecological POC
Long-Term Monitoring
and Institutional Controls

Excavate Soil to HH POC in Shoreline
Protection Zonea and to Ecological POC
Elsewhere on Property
Long-Term Monitoring and Institutional

Asphalt Pavement Cap
Long-Term Monitoring
and Institutional Controls

Monitoring and Institutional

Monitoring and

Controls
[Appendix C Cost Table Reference C-Ul C-U2 C-U3 C-U4
Construction Subtotal
(Including 30% Contingency) $5,261,000 $4,761,000 $4,794,000 $2,541,500
Non-Construction Costs $1,100,000 $1,005,000 $1,012,000 $582,000
Mitigation $704,000 $704,000 $704,000 $704,000|
Long-Term Monitoring and Maintenance
(Annual and Periodic Costs) $261,000 $261,000 $261,000 $819,000
Estimated Total $7,326,000 $6,731,000 $6,771,000| $4,647,000
Aquatic Remediation Alternative
A-1 A-2 - A-4 A-5
Deep Nearshore and Shallow Nearshore and
Offshore Qﬁshore . . .
Excavation/Dredging Excavation/Dredgingb Deep Nearshorg and Shal!ow Offshore Alternative A-1 vExvcept: Allernat!ve‘A—Z Except:
Description ENR in Non- ENR in Non- Excavation/Dredgingb Dredge All Dioxin- Dredge All Dioxin-Affected Areas
Excavated/Dredged Areas Excavated/Dredged ENR in Non-Excavated/Dredged Areas Affected Areas > 10 ppt > 10 ppt
Areas Monitoring and Institutional Controls ENR in Eelgrass Beds ENR in Eelgrass Beds

Controls Institutional Controls

[Appendix C Cost Table Reference C-Al C-A2 C-A3 C-A4 C-A5
Construction Subtotal
(Including Shoreline Protection and 30% $13,236,600 $7,898,800) $9,375,600) $19,454,500 $14,176,500)
Contingency)
Non-Construction Costs $2,648,000| $1,924,000| $2,205,000 $3,730,000 $2,834,000]
Long-Term Monitoring and Maintenance
(Annual and Periodic Costs) $695,000 $695,000 $695,000 $695,000 $695,000]
Estimated Total

$16,579,600) $10,517,800) $12,275,600) $23,879,500) $17,705,500}
Estimated Total 16,580,000 10,518,000 12,276,000 23,880,000 17,706,000
Estimated cost assumes an accuracy range of -30 to +50 percent.

Hart Crowser
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Table 8-4 - Summary of MTCA Evaluation Criteria for Upland Remediation Alternatives

Criteria

Alternative

U-1

U-2

U-3

u-4

Excavate Soil To Human Health (HH)
POC
Long-Term Monitoring

Excavate Soil to Ecological POC

Long-Term Monitoring and
Institutional Controls

Excavate Soil to HH POC in
Shoreline Protection Zone® and to
Ecological POC Elsewhere on
Property
Long-Term Monitoring and

Asphalt Pavement Cap
Long-Term Monitoring and
Institutional Controls

Criteria Institutional Controls
MTCA Threshold Criteria WAC 173-340-360(2)(a)
Yes
Yes (HH addressed 6 feet depth landward of|
Protection of Human Health and the Environment Yes (HH addressed to 6 feet depth) Shoreline Protection Zone) Yes
Yes Yes Yes
(Relative to conditional property (Relative to conditional property (Relative to conditional property
Compliance with Cleanup Standards Yes boundary POC) boundary POC) boundary POC)
Compliance with ARARs Yes Yes Yes Yes
Provision for Compliance Monitoring Yes Yes Yes Yes
Other MTCA Evaluation Criteria WAC 173-340-360(2)(b)
Permanence Yes Yes Yes Yes
Restoration Time Frame <1 Year’ <1 Year’ <1 Year’ >1 Year
Consideration of Public Concerns Yes Yes Yes Yes
MTCA Disproportionate Cost Analysis DCA - WAC 173-340-360(3)(f)d
Protectiveness (30%) 15 1.1 1.4 1.1
Permanence (20%) 0.9 0.7 0.8 0.7
Long-Term Effectiveness (20%) 1 0.7 0.9 0.7
Management of Short-Term Risks (10%) 0.45 0.4 0.4 0.5
Technical and Administrative Implementability (10%) 0.5 0.5 0.5 0.4
Consideration of Public Concerns (10%) 0.5 0.35 0.5 0.4
Total Scores 4.9 3.7 4.4 3.8
Estimated Cost (+50% -30%) $7,326,000 $6,731,000 $6,771,000 $4,647,000
Overall Alternative Ranking 1 4 2 3
% Benefit Compared with Lowest Ranking Alternative U-4 131% 100% 119% 1%
% Cost Difference Compared with Lowest Ranking Alternative 109% 100% 101% -31%
Overall Cost Benefit (% Benefit - % Cost Difference from Base Case) 22% 0% 18% 32%
Cost Disproportionate? No Not Applicable No No

Hart Crowser
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Table 8-5 - Summary of MTCA Evaluation Criteria for Aquatic Remediation Alternatives

Criteria

Criteria

Alternative

A-1

A-2

A-3

A-4

A-5

Deep Nearshore and Offshore
Excavation/Dredging
ENR in Non-Excavated/Dredged
Areas
Monitoring and Institutional Controls

Shallow Nearshore and Offshore
Excavation/Dredging”
ENR in Non-Excavated/Dredged
Areas
Monitoring and Institutional Controls

Deep Nearshore and Shallow
Offshore Excavation/Dredging”
ENR in Non-Excavated/Dredged

Areas
Monitoring and Institutional Controls

Alternative A-1 Except:
Dredge All Dioxin-Affected Areas >
10 ppt
ENR in Eelgrass Beds

Alternative A-2 Except:
Dredge All Dioxin-Affected Areas >
10 ppt
ENR in Eelgrass Beds

MTCA Threshold Criteria WAC 173-340-360(2)(a)

Protection of Human Health and the Environment Yes Yes Yes Yes Yes
Compliance with Cleanup Standards Yes Yes Yes Yes Yes
Compliance with ARARs Yes Yes Yes Yes Yes
Provision for Compliance Monitoring Yes Yes Yes Yes Yes
Other MTCA Evaluation Criteria WAC 173-340-360(2)(b)
Permanence Yes Yes Yes Yes Yes
Restoration Time Frame <1 Year® <1 Year® <1 Year® <1 Year® <1 Year®
Consideration of Public Concerns Yes Yes Yes Yes Yes
MTCA Disproportionate Cost Analysis DCA - WAC 173-340-360(3)(f)"
Protectiveness (30%) 1.4 0.9 1.2 1.1 0.9
Permanence (20%) 0.9 0.6 0.8 0.6 0.6
Long-Term Effectiveness (20%) 0.8 0.6 0.7 0.6 0.6
Management of Short-Term Risks (10%) 0.3 0.4 0.4 0.3 0.3
Technical and Administrative Implementability (10%) 0.4 0.4 0.4 0.3 0.3
Consideration of Public Concerns (10%) 0.3 0.3 0.3 0.3 0.3
Total Scores 4.0 3.2 3.7 3.2 3.0
Estimated Cost (+50% -30%) $16,580,000 $10,518,000 $12,276,000 $23,880,000 $17,706,000
Overall Alternative Ranking 1 3 2 3 4
% Benefit Compared with Lowest Ranking Alternative A-5 133% 107% 123% 105% 100%
% Cost Difference Compared with Lowest Ranking Alternative -6% -41% -31% 135% 100%
Overall Cost Benefit (% Benefit - % Cost Difference from Base Case) 39% 48% 54% -30% 0%
Cost Disproportionate? No Not Applicable No Yes Yes

Hart Crowser
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Excavate wood waste up to 6 feet below surface grade
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Excavate wood waste up to 6 feet below surface grade
where Dioxin TEC > 10 ppt and < 25 ppt

Dredge wood waste up to 6 feet below surface grade
where wood waste > 1-foot thick
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9.0 PREFERRED ALTERNATIVE RECOMMENDATIONS

This section identifies the preferred remedial alternatives for the upland and
aquatic components of the Custom Plywood FS, and provides recommendations
for the implementation of interim remedial action. Remedy selection is
discussed in the context of MTCA and SMS cleanup decision criteria described
in Section 7.0 and alternatives evaluation presented in Section 8.0. Remedy
implementation and estimated costs are further evaluated and in the CAP, EDR,
and supporting documents. The cleanup action alternative will be selected
following public review of the Interim Action Work Plan.

Upland remediation (or construction) is scheduled to be completed in the
summer of 2011 as Phase | of interim remedy implementation at the Custom
Plywood site. Upland remediation will extend seaward to OHW, with
subsequent aquatic remediation envisioned as occurring in Phase I, beginning in
2013 and continuing through 2015. Aquatic remediation will be conducted for
a prolonged period as a cost/budgeting management measure.

9.1 Upland Remediation (Phase I) — Preferred Alternative U-3

Alternative U-3 is identified as the preferred upland remediation alternative for
the GBH property portion of the Custom Plywood Site (Figure 8-3). As a robust
source control action, implementing Alternative U-3 will remove soil in the
Shoreline Protection Zone where contaminant concentrations exceed
preliminary cleanup levels to a depth of up to 15 feet bgs. This alternative not
only addresses protection of the human health direct contact exposure pathway,
but removes soils as a secondary source of contamination via the groundwater
to surface water and soil erosion pathways. Implementing Alternative U-3
adequately addresses MTCA and SMS evaluation criteria for cleanup decisions,
and completes remediation with a high degree of protection, permanence, and
long-term effectiveness in a reasonable time frame. Contaminant sources in soil
are removed concurrently with excavation, which in turn, provides long-term
protection for the groundwater to surface water pathway.

Although none of the other upland alternatives evaluated were cost
disproportionate relative to Alternative U-3, they did provide commensurate
protectiveness, permanence, long-term effectiveness, and other benefits.

Alternative U-3 will be implemented with appropriate institutional controls
including a periodic monitoring of site groundwater quality to evaluate long-term
remedy performance. At a minimum, groundwater will be monitored quarterly
for at least two years following completion of Phase Il in-water construction, and
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annually for five years thereafter. Monitoring results and frequency will be
closely evaluated to determine the adequacy of this approach. Ecology will
evaluate longer-term monitoring requirements as part of planned 5-year reviews.
Monitoring will continue for a nominal duration of about 30 years, or until
monitoring results indicate stable water quality conditions with concentrations of
chemical constituents below cleanup levels. An Operations, Maintenance, and
Monitoring Plan will be prepared to further detail scheduling of specific
monitoring events and long-term performance criteria.

9.1.1 Considerations for Upland Remedy Implementation

Upland remediation includes wetland mitigation measures to create a new
pocket estuarine wetland complex and associated buffer area to compensate for
loss of existing site wetland during upland soil removal. Wetland mitigation will
occur concurrently with upland remediation; however, the berm separating the
estuarine complex with waters of Fidalgo Bay constitutes an in-water work action
with additional permitting requirements beyond those contemplated for upland
remediation Phase I. For this reason, the berm will not be breached until aquatic
remediation Phase Il is completed. Although berm breaching is not planned
until this time, the estuarine wetland will be fully functional in 2011 because of
tidal seepage through the berm. In addition, stormwater management
improvements including the construction of the bioswale and other conveyance
structures will be completed in 2011 as part of the overall upland remediation.

Post-construction monitoring will commence in late 2012 or early 2013 to assess
the efficacy of remediation. Although exceedances of groundwater cleanup
levels are not anticipated after construction on a persistent basis, other actions
as necessary, will be considered, including potential site capping as described for
Alternative U-4, should monitoring identify such exceedances.

9.2 Aquatic Remediation and Hazard Removal (Phase Il) — Preferred Alternative

A-3

Alternative A-3 is identified as the preferred aquatic remediation alternative for
the portion of the Custom Plywood Site bounded by the 10 ppt total dioxin TEC
contour (Figures 8-8 and 8-13). Implementing Alternative A-3 will remove near-
surface debris and relatively thick accumulations of wood waste in the nearshore
zone to a depth of 6 feet below the existing mudline. Seaward accumulations of
wood waste will be removed to a depth of up to 2 feet below mudline where
wood waste is more than 1 foot thick. Wood waste excavation areas will be
capped and/or backfilled (depending on whether residual wood waste remains
at depth following excavation and dredging) with sandy material and soft
surficial rock armoring as needed in the wave erosion zone. Areas with dioxin
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concentrations in excess of 25 ppt TEC will be removed to the base of wood
waste fill, and other areas with dioxin concentrations between 10 and 25 ppt will
be remediated using TLC methods as to achieve ENR.

Although none of the FS aquatic alternatives address other portions of the
Custom Plywood Site with dioxin concentrations above the Fidalgo Bay
background concentration, Alternative A-3 focuses on excavating, dredging, or
capping areas with greatest accumulations of wood waste and the highest
concentrations of dioxin as an Interim Action. Alternative A-3 provides the most
cost-effective interim action strategy to reduce potential human health and
ecological risks in the aquatic environment. Excavation, dredging, and capping
measures for Alternative A- 3 achieve MTCA and SMS evaluation criteria for
protectiveness, permanence, and long-term effectiveness. Alternative A-3
provides further value by minimizing short-term risks and related disruption to
the aquatic environment. This alternative can be readily implemented in a
reasonable time frame and should be able to be permitted given similar in-water
cleanup projects in Puget Sound.

The other aquatic alternatives evaluated did not provide commensurate
protectiveness, permanence, long-term effectiveness, and other benefits relative
to Alternative A-3. Alternatives A-4 and A-5 involved more extensive dredging
and were determined to cost disproportionate for the benefit achieved. Greater
short-term risks may also potentially be associated with Alternatives A-4 and A-5
because of particulate resuspension during dredging.

Alternative A-3 will be implemented with appropriate institutional controls
including a periodic monitoring of surface sediment quality to evaluate long-term
remedy performance. Monitoring events would occur in 5-year increments
following construction and continue over a nominal duration of about 30 years,
or until monitoring results indicate stable sediment quality conditions based on
SMS biological testing criteria and dioxin concentrations below a target interim
action cleanup level equivalent to Fidalgo Bay background. The CAP and
related planning documents further address scheduling of specific monitoring
events and long-term performance criteria.

Considerations for Aquatic Remedy Implementation

Aquatic remediation includes mitigation measures to remove near-surface debris
and overwater structures, and enhance and restore shoreline and nearshore
habitat for forage fish spawning. Through construction of shoreline protection
measures, relatively small-diameter rock (3-inch minus or smaller) can be placed
as soft armoring to provide suitable habitat-friendly substrate. Shoreline
protection measures include extending the City of Anacortes rock jetty located
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north of the GBH property and constructing a new spit with sandy material to
shield shoreward areas from erosion and create protected leeward areas for
habitat enhancement.

A further mitigation consideration is transplanting and/or replacing eelgrass
affected by local dioxin hot spot dredging. Mitigation is planned to sustain no
net loss of eelgrass, with transplanting occurring within the project boundaries
prior to dredging.

Phase Il also will include excavation and dredging of the thick wood waste
accumulation and high concentrations dioxin areas. The later part of second
phase of Alternative A-3 involving TLC placement for remaining portions of the
interim action area is planned for 2013 or later.

Post-construction monitoring will commence in late 2013 or early 2014
following the first phase of in-water remediation, and in late 2015 or early 2016
following completion of the final in-water remediation. Performance monitoring
is expected to rely on bioassay and dioxin chemical testing to assess the
effectiveness of the interim remedial action. Any possible additional actions
would be evaluated if performance monitoring reveals adverse toxicity and/or
possible recontamination.
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1.0 Introduction

Fidalgo Bay has been identified by the Washington State Department of Ecology (Ecology)
under the Toxics Cleanup Program’s (TCP) Puget Sound Initiative for focused sediment cleanup
and source control. Previous sediment quality investigations have indicated that contaminants
have exceeded the Washington State Sediment Management Standards (SMS) Chapter 173-204
Washington Administrative Code (WAC) (Ecology 1995). One site of interest which may have
contributed to sediment contamination is the former Custom Plywood Mill site located along the
western shoreline of Fidalgo Bay. A Remedial Investigation/Feasibility Study (RI/FS) was
conducted by Amec Geomatrix Inc., on behalf of GBH Investments LLC (GBH), who purchased
the site in 2007, 15 years after industrial activities ceased (Geomatrix 2008). Based on the
findings of the Amec Geomatrix RI/FS, Ecology determined additional sampling was warranted
to determine the potential source of toxicity observed in site-related samples and to further
delineate the extent of dioxin/furan contamination in surface sediments and clam tissue. The
purpose of this supplementary sediment investigation was to further characterize the sediment
quality relative to dioxin and dioxin in clam tissues near the Custom Plywood Mill site, as well
as background dioxin concentrations in Fidalgo Bay and Padilla Bay sediments.

1.1 Site Description

Fidalgo Bay is a generally shallow embayment, bounded to the west by the City of Anacortes
and to the east by March Point (Figure 1-1). Tideland filling, shoreline armoring, and overwater
structures are present throughout the bay. An abandoned railroad trestle runs across the southern
part of the bay. Southern Fidalgo Bay has been proposed as an Aquatic Reserve to be managed
by the Washington State Department of Natural Resources (WDNR 2007). It contains expanses
of eelgrass and extensive tide flats that support spawning and rearing of forage fish (e.g., Pacific
herring, surf smelt, and sand lance) and juvenile salmonid migration. Other species that use the
bay include bald eagles, peregrine falcons, migratory waterfowl, wading birds (e.g., great blue
heron and least sandpiper), and abundant marine life. Water quality monitoring indicates the bay
is generally well mixed vertically and has levels of dissolved oxygen, fecal coliform, and
nutrients within state guidelines (WDNR 2007).

Fidalgo Bay has been used by a number of industries including saw mills and plywood
manufacturing, paper production, oil refining, and boat building. Across the bay from Anacortes
are two oil refineries that produce gasoline, diesel fuel, and propane. There have been a number
of accidental releases from these sites as well as a multi-year release from the Cap Sante Marina
fueling station. The bay has been included in a nationwide monitoring program for the
antifouling agent tributyltin (TBT) due to the presence of the marina, boat yards, and oil tankers
(Ecology 1997).

The former Custom Plywood Mill was originally developed as a sawmill and plywood plant
sometime around 1900, and it operated under numerous owners until destroyed by fire in
November 1992. Ecology added the site to the Confirmed and Suspected Contaminated Site List
in March 1993. The site was listed as having suspected contamination of soil, groundwater,
surface water, and sediments of polychlorinated biphenyls (PCBs), metals, phenolic compounds,
and polycyclic aromatic hydrocarbons (PAHS). A portion of the site was purchased by GBH in
December 2007 (Geomatrix 2008). Initial results from the RI indicated elevated concentrations
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of dioxin with the toxic equivalent concentration (TEC) ranging from 2.74 to 19.6 in sediments
located offshore of the former Custom Plywood Mill, and toxicity exceeding the sediment
quality standards (SQS) and cleanup screening levels (CSL) in several locations (Geomatrix
2010).

1.2 Study Objectives

The scope of this Sediment Investigation was limited geographically to the aquatic areas of
Fidalgo and Padilla Bays. The study area consists of two components: the Fidalgo Bay and
Padilla Bay bay-wide study area and the former Custom Plywood Mill nearshore study area, as
shown in Figure 1-1. The collection of sediment and tissue samples in the nearshore study area
was to further evaluate potential impacts from former site industrial activities/releases, and the
collection of sediment samples in the bay-wide study area was to determine the relative
background concentrations of dioxin/furan congeners in both Fidalgo and Padilla Bays.

The results of the supplemental data collection will be used to determine whether potential
cleanup action(s) are warranted to minimize the potential for adverse impacts to the biotic
community from site-related dioxins.

The study objectives for this investigation include the following:

e Determine bay-wide background concentrations of dioxin in Fidalgo and Padilla Bays.

e Determine the site boundary of dioxin contamination in former Custom Plywood Mill
nearshore sediments relative to Puget Sound background concentrations determined above.

e Determine the biota sediment accumulation factor (BSAF) for dioxin in clam tissue collected
from the former Custom Plywood Mill nearshore study area.
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2.0 Data Collection and Analytical Methods

This section describes the study design for each data type to be collected for the Supplementary
Fidalgo Bay and Custom Plywood Mill Sediment Dioxin Study. The samples collected by
Science Applications International Corporation (SAIC) included surface sediment and clam
tissue samples for chemical analysis. This report also contains chemistry results for sediment
samples collected by Geomatrix (2008). Actual sampling locations for each data type are
presented in Tables 2-1 and 2-2 and Figures 2-1, 2-2, 2-3, and 2—-4. The data collection
methods are summarized here and described in detail in the combined Sampling and Analysis
Plan/Quality Assurance Project Plan (SAP/QAPP) (SAIC 2010). Surface sediment and tissue
collection logs are provided in Appendix A.

2.1 Sampling Platforms

The R/V Growler, owned and operated by SAIC, was used to collect surface sediment, as well as
assist in the collection of clam tissue. Clams and co-located nearshore sediment samples were
collected by personnel on foot during low tide conditions. Geographic coordinates for all
sampling locations are provided in Tables 2-1 and 2-2.

2.2 Surface Sediment Sampling

Collection of surface sediment (0 to 10 cm) samples was conducted using a 0.1 m? modified
Young van Veen grab sampler. Sampling procedures followed Puget Sound Estuary Program
(PSEP) protocols. If accessible during low tide events, surface sediment samples from intertidal
areas (i.e., clam sampling locations) were collected by hand with stainless steel spoons.

Surface sediment samples were collected at 10 locations each in Fidalgo and Padilla Bays to
determine the average background concentration of dioxins (Figures 2-1 and 2-2, respectively).
The bay-wide locations were selected to represent depositional areas and provide spatial
coverage of the bays. Surface sediment was also collected at 21 locations (Figure 2-3) in the
former Custom Plywood Mill nearshore area to determine the site boundary relative to dioxin
contamination. These locations are in the proximity of those collected and archived as a part of
the former Custom Plywood Mill RI/FS (Geomatrix 2008). Six sediment composites were co-
located with clams collected for tissue analysis in the intertidal zone in the vicinity of the former
Custom Plywood Mill (Figure 2-4) (Section 2.3).

2.2.1 Sediment Chemical Analysis

Table 2-3 lists the surface sediment samples selected for analysis. The chemical analysis of the
surface sediment samples collected in Fidalgo and Padilla Bays included sediment conventionals
(grain size distribution, total organic carbon (TOC), total solids, total sulfides) and dioxin/furan
congeners.

Of the 21 locations sampled from the former Custom Plywood Mill nearshore area, all samples
were analyzed for sediment conventionals and 9 of the samples were analyzed for dioxin/furan
congeners. All six sediment composites co-located with tissue samples were submitted for

sediment conventional and dioxin/furan congener analysis. An additional 12 samples that were
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collected by Geomatrix in 2008 and archived were also analyzed for dioxin/furan congeners.
The Custom Plywood Mill nearshore samples that were submitted for analysis are displayed in
Figure 2-5.

2.3 Clam Collection

Clam tissue composite samples were collected from the former Custom Plywood Mill nearshore
intertidal areas accessible at low tide (Figure 2-4). Small shovels were used to collect littleneck
clams (Protothaca staminea) and bentnose clams (Macoma nasuta) at low tide from six
designated nearshore locations in the vicinity of the former Custom Plywood Mill site. All
samples at a given location were collected within approximately 30 feet of one another. Surface
sediment samples were collected and composited at the time of the shellfish collection so that
tissue residue results can be compared directly to co-located sediment quality conditions.

2.3.1 Tissue Chemical Analysis

A total of six clam tissue composite samples were submitted for analysis of dioxin/furan
congeners and lipids. Littleneck clam tissue was submitted for analysis at all locations except
CT-01A due to their absence. Bentnose clams were deemed a suitable surrogate for analysis at
location CT-01A.
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3.0 Results

This section presents the analytical results for surface sediment and clam tissue samples.
Complete analytical results are provided in Appendix B. Laboratory reports and chain-of-
custody forms are provided in Appendix C. Data validation results are summarized in Section
4.0 and are presented in full in Appendix D.

3.1 Surface Sediments

Forty-seven surface sediment samples were submitted for sediment conventionals analysis.
Further analysis of dioxin/furan congeners was carried out on 35 of the samples collected by
SAIC and an additional 12 surface sediment samples collected by Geomatrix (2008). This
section describes the sediment conventional parameter and dioxin/furan concentration results.
For ease of discussion, data are grouped by location: Fidalgo Bay Background Area, Padilla Bay
Background Area, and Custom Plywood Mill Nearshore Area. The six sediment composite
samples collected in association with clam tissue samples are included in the discussion of the
Custom Plywood Mill nearshore samples. The results are discussed in terms of relative spatial
distributions within each of the study areas (Sections 3.1.1 and 3.1.2) and among the study areas
(Section 3.1.3).

3.1.1 Sediment Conventional Parameters

Conventional parameters for all study areas are presented in Table 3-1 and are summarized in
Table 3-2.

Fidalgo Bay Background Area

Locations sampled within the Fidalgo Bay background area had a wide range of particle size
distributions, averaging 34 percent total fines (silt + clay). Central Fidalgo Bay was dominated
by silts and clays, while the northern bay was composed primarily of sands (Figure 3-1). The
TOC content of the Fidalgo Bay background area ranged from 0.31 to 1.35 percent, with greater
concentrations associated with finer grained sediment (Figure 3-2). Sedimentary sulfides also
behaved in a similar manner, with greater sulfide concentrations associated with finer particles
and a greater TOC content.

Padilla Bay Background Area

Overall, the Padilla Bay background area was composed of coarser-grained sediment than the
Fidalgo Bay background area, averaging 21 percent fines (Table 3-2). Eastern Padilla Bay was
composed almost entirely of sands (Figure 3-3). Locations in the vicinity of the federal
navigation channel and outer Padilla Bay contained a maximum of 68 percent fines. Padilla Bay
locations had a similar TOC range (0.17 to 1.2 percent) and average (0.55 percent) as Fidalgo
Bay background locations, again with higher TOC content associated with finer particles (Figure
3-4).
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Custom Plywood Mill Nearshore Area

Of the study areas, the nearshore area in the vicinity of the former Custom Plywood Mill had the
greatest range in sediment grain size distribution (6.0 to 92 percent fines) (Table 3-2). The fines
content was lowest at the six intertidal locations where clam tissue samples were collected (6.0 to
24 percent fines) (Figure 3-5). All offshore samples were dominantly composed of silt-sized
sediments in the narrow range of 74 to 92 percent fines. Intertidal locations had their greatest
TOC content in the closest proximity to the former mill site, with a maximum of 5.6 percent
(Figure 3-6). Despite the similar grain size distribution for all offshore locations, the TOC
content of these sites is most enriched close to shore (Figure 3-6).

3.1.2 Dioxin/Furan Congeners

Dioxin/furan congener results for all study areas are presented in Appendix B. For each sample,
a TEC was calculated using the most recent mammalian toxic equivalency factor (TEF) values
from the World Health Organization (WHO) (Van den Berg et al. 2006). Dioxin/furan TEC
results for all samples are presented in Table 3-1 using different treatments for undetected
congeners. Further discussion of TECs in the following sections employ TEC values calculated
using one-half the detection limit for undetected congeners. Dioxin/furan TEC results are
summarized in Table 3-3.

Fidalgo Bay Background Area

Surface sediment TECs in the Fidalgo Bay background area ranged from 0.31 to 2.2 pg/g, with
an average of 0.86 pg/g (Table 3-3). The greatest TEC values were observed in samples
collected from central Fidalgo Bay, in closest proximity to the former Custom Plywood Mill site
(Figure 3-7).

Padilla Bay Background Area

Overall the Padilla Bay background area had lower TEC values than the Fidalgo Bay background
area, ranging from 0.073 to 1.8 pg/g and averaging 0.43 pg/g (Table 3-3). The greatest TEC
values were observed in samples collected in outer Padilla Bay, in closest proximity to Fidalgo
Bay (Figure 3-8). All samples collected along eastern Padilla Bay had TEC values less than
0.25 pg/g.

Custom Plywood Mill Nearshore Area

Sediment samples collected within the Custom Plywood Mill nearshore area covered an
expansive range of TEC values from 1.2 to 81 pg/g, averaging 8.9 pg/g (Table 3-3). The
greatest TEC values occurred in intertidal and subtidal locations in closest proximity to the
former mill site (Figure 3-9). The lowest TEC concentrations are found both in central Fidalgo
Bay and in the intertidal area south of the former mill site.

3.1.3 Comparison of Custom Plywood Mill Nearshore Area to Background
Areas

One of the primary objectives of this study was to determine the bay-wide background
dioxin/furan TEC value for Fidalgo/Padilla Bay. Once a regional background TEC value is
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established, sediment dioxin/furan data can be screened to identify contamination and evaluate
potential sources. Dioxin/furan TEC data for the background areas are summarized in Table 3—
4. The 20 surface sediment samples collected and analyzed in these bays had TEC values
ranging from 0.11 to 2.2 pg/g, with an average of 0.64 + 0.59 pg/g (Table 3-4). An appropriate
manner for determining a regional sediment background dioxin concentration is to calculate the
95% upper confidence limit (UCL) for the combined Fidalgo/Padilla Bay background dataset.
The 95% UCL is the value that equals or exceeds the true mean 95 percent of the time. Before
determination of the 95% UCL, data that are not normally distributed are typically transformed
using either a log-normal or gamma transformation. In the case of the Fidalgo/Padilla Bay
background data, the gamma transformation was deemed more suitable. Using the software
package ProUCL 4.0, developed by the U.S. Environmental Protection Agency as a tool to
support risk assessments (USEPA 2010), the 95% UCL for Fidalgo/Padilla Bay dioxin/furan
congener TEC background is 0.93 pg/g after applying the gamma transformation (Table 3—-4).

Prior to comparing sediment dioxin/furan congener data in the Custom Plywood Mill nearshore
area to the background value, it is prudent to determine whether or not sediment grain size is a
driving factor in measured dioxin/furan concentrations. An inverse distance weighted (IDW)
algorithm was used to spatially extrapolate measured surface sediment parameters across the
Fidalgo/Padilla Bay region (Figures 3-10, 3-11, and 3-12A). Generally, the sampled
background areas consist of coarser sediment than the Custom Plywood Mill nearshore area
(Figure 3-10). There is also a transition from sandy intertidal sediment to silty subtidal sediment
offshore from the former mill. Because organic matter is often preferentially associated with
fine-grained particles, similar spatial patterns in TOC and dioxin/furan TEC values would
suggest that sediment grain size controls their concentrations. However, this does not appear to
be the case. Both TOC (Figure 3-11) and dioxin/furan TEC values (Figure 3—-12A) display
distinct plumes emanating from the northern extent of the former Custom Plywood Mill property
boundary, suggesting that the property is a source of elevated sediment concentrations.

Using the 95% UCL Fidalgo/Padilla Bay dioxin/furan congener TEC background value of 0.93
pg/g as a sediment contamination screening tool, all surface sediments analyzed in the Custom
Plywood Mill nearshore area exceed regional background. The apparent boundary of
dioxin/furan contamination extends beyond the Custom Plywood Mill nearshore area into
locations sampled as part of Fidalgo Bay background. Using the spatial extent of the modeling
results presented in Figure 3-12A, approximately 590 acres of surface sediment in Fidalgo Bay
have dioxin/furan congener TEC values greater than background (Table 3-5). Additionally,
spatial modeling of the analyzed sediment samples suggest the northern extent of the former
Custom Plywood Mill property as the potential source of regional sediment dioxin/furan
contamination (Figure 3-12B).

3.2 Clam Tissue

A total of six composite clam tissue samples were analyzed for dioxin/furan congeners and lipids
(Appendix B). While littleneck clams (Protothaca staminea) were the target species, their
absence at location CT-01A resulted in the analysis of bentnose clams (Macoma nasuta) for this
location. Lipid concentrations of the composite tissue samples were generally consistent (1.0 to
1.3%), with the exception of location CT-05 where lipids constituted 3.2% of the sample.

October 14, 2010 Page 11



Data Report Supplementary Fidalgo Bay and Custom Plywood Mill Sediment Dioxin Study

Dioxin/furan TEC values ranged from 0.12 to 0.89 pg/g, with high tissue TECs associated with
the greatest sediment TECs (Table 3-6, Figure 3-13).

3.3 Biota Sediment Accumulation Factors

The Biota Sediment Accumulation Factor (BSAF) is a parameter that quantifies bioaccumulation
of sediment-associated organic compounds into tissues of ecological receptors. BSAF is the
ratio of the lipid normalized concentration of each dioxin/furan congener divided by the TOC
normalized concentration of that congener in the co-located sediment (Equation 1).

c,/f,
C./f,

BSAF = (Equation 1)

C, is the tissue concentration (pg/g ww), f; is the fraction by weight lipid concentration, Cs is the
sediment concentration (pg/g dw), and fo is the fraction of TOC in the sediment (USEPA 2000).

The BSAF is based on the assumption of equilibrium partitioning between the organic carbon in
the tissue and sediment. However, deviations from equilibrium may be caused by metabolism or
dechlorination of dioxin/furan congeners by the organism, mass transfer resistance from the
sediment, differential biotic uptake, or uptake from an unquantified source (Wong 2000).

Site-specific BSAF values were calculated for paired sediment/tissue samples at six intertidal
locations in the vicinity of the former Custom Plywood Mill (Figure 2—-4). If a congener was
undetected in either the tissue or sediment sample, a BSAF value was not calculated.

BSAF values for clam tissue are presented in Table 3—7. Frequent non-detects in the clam tissue
samples make BSAF comparisons between samples and congeners difficult. When comparing
BSAF values between the sample with the highest sediment TEC value (CT-01A) and the lowest
TEC values (CT-03, CT-04, and CT-05), all BSAFs are greater for sample CT-01A. This may
indicate an enhanced rate of dioxin/furan bioaccumulation with increasing sediment
concentrations. However, this may also be due to differential biotic uptake since CT-01A was
the only sample to consist of bentnose clam rather than littleneck clam tissue. BSAF values are
of the same order of magnitude (0.01 to 0.09) among the different dioxin/furan congeners, with
the exception of 2,3,4,7,8-PECDF in a single sample (Table 3-7). These results suggest the
fairly indiscriminant uptake of dioxin/furan congeners.

In general, the low BSAF values observed in the former Custom Plywood Mill intertidal region
indicate the limited biological uptake of sedimentary dioxin/furan congeners by clams. Average
dioxin/furan BSAFs for this study are of the same order of magnitude or less than BSAFs
calculated for clam tissue in Port Gardner, WA (SAIC 2009) and mollusc tissue present in the
U.S. Army Corps of Engineers BSAF database (USACE 2010) (Table 3-7).
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4.0 Quality Assurance/Quality Control

Independent quality assurance review and data validation was performed by EcoChem, Inc. of
Seattle, WA, on all analytical results. A Stage 4 full-level data validation was performed on the
dioxin/furan congener results (USEPA 2009, 2005) and a QA2 full-level data validation was
performed on the conventionals results (PT1 1989a, b). All results were considered acceptable,
as qualified. No results were rejected as a result of data validation. The full data validation
report with a list of all qualified results is provided in Appendix D. Issues resulting in data
qualification are summarized below.

Specific dioxin/furan congeners were detected in the method blanks at low concentrations,
resulting in the requalification of 35 associated detected sample results as non-detect (U-
qualified) at their reported concentrations. Consequently, four results have reporting limits
(RLs) above the DMMP specified target RL of 1.00 pg/g for 2,3,7,8-TCDF, ranging from 1.04 to
1.46 pg/g. To assess the impact of non-detect results on the TECs, TECs were calculated using
the full value of the detection limit for undetected congeners, using one-half the detection limit
for undetected congeners, and by using zero for undetected congeners, as presented in Appendix
B. The impact of the method blank contamination on the TECs is insignificant.

Some specific dioxin/furan congener results were J/UJ-qualified as estimated because of low
recoveries for labeled compound standards, high recoveries of standard reference material, high
relative percent difference between the laboratory replicate or field duplicate sample, and
because of lock mass interferences.

Matrix spike percent recoveries were above acceptance limits for sulfides in sample delivery
group (SDG) RA23 and below acceptance limits in SDG RA31. All associated results were J-
qualified as estimated.

There was insufficient sample to perform the hydrometer portion of the grain size analysis for
samples SDS-PB02, SDS-PB04, SDS-PB06, and SDS-PB09. All fractions with phi scale greater
than 4 were reported as total fines (silt/clay) by the laboratory.
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5.0 Summary

Previous sediment quality investigations in Fidalgo Bay have identified sediment contamination
in the vicinity of the former Custom Plywood Mill. This supplementary sediment study was
focused on the collection and analysis of both (1) sediment and tissue samples in the former
Custom Plywood Mill nearshore to further evaluate potential impacts from former site industrial
activities/releases, and (2) sediment samples in the bay-wide study area to determine the regional
background concentrations of dioxin/furan congeners in both Fidalgo and Padilla Bays.

The 20 samples collected to determine the bay-wide Fidalgo/Padilla Bay background dioxin
concentration had an average TEC of 0.64 pg/g. The 95% UCL TEC value of 0.93 pg/g was
used for the purpose of screening Fidalgo/Padilla Bay sediment samples to identify dioxin/furan
contamination above regional background. Surface sediment dioxin/furan TEC values greater
than the 95% UCL value are consistently found throughout western Fidalgo Bay, up to
approximately one mile away from the former Custom Plywood Mill site. Dioxin/furan
contamination appears to extend into the region where a number of Fidalgo Bay background
sediment samples were collected.

Spatial modeling of the analytical results suggests that the former Custom Plywood Mill site is a
likely source of sediment dioxin/furan contamination throughout Fidalgo Bay. Distinct
decreasing trends in both sedimentary TOC (Figure 3-11) and dioxin/furan TEC values (Figure
3-12A) are apparent with increasing distance from the former mill site. The dissimilar spatial
gradient for sedimentary fines implies that sediment grain size is not the driving factor for the
observed dioxin/furan distribution and that a contaminant point source is likely (Figure 3-10).

Generally, dioxin/furan TEC values for clam tissue varied directly with co-located sediment TEC
values. Frequent dioxin/furan congener non-detects for clam tissue samples allowed for minimal
BSAF comparisons between samples and congeners. The greatest BSAF values for all
congeners occurred at the location with the greatest sediment dioxin/furan TEC value. BSAF
values for the different congeners at the Custom Plywood Mill nearshore site were generally of
similar magnitude to each other and comparable to those determined for Port Gardner, WA.
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Figure 2-1. Sediment Sampling Locations for
Fidalgo Bay Background Dioxin
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Figure 2-2. Sediment Sampling Locations for
Padilla Bay Background Dioxin
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Figure 2—4. Sampling Locations for
Co-Located Clam Tissue and Sediment
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Figure 3—1. Sediment Grain Size Distribution for
Fidalgo Bay Background Locations
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Figure 3—2. Total Organic Carbon of Fidalgo Bay
Background Locations
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Figure 3—-3. Sediment Grain Size Distribution for
Padilla Bay Background Locations
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Figure 3—4. Total Organic Carbon of Padilla Bay
Background Locations
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Figure 3—7. Dioxan/Furan TECs of Fidalgo Bay
Background Locations
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Figure 3-8. Dioxan/Furan TECs of Padilla Bay
Background Locations
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Figure 3-10. Interpolated Sedimentary Fines of
Fidalgo/Padilla Bay Study Area
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Figure 3-11. Interpolated Total Organic Carbon of —
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Figure 3—12A. Interpolated Dioxin/Furan TECs of
Fidalgo/Padilla Bay Study Area
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Table 2—1. SAIC Sampled Locations and Coordinates

Location ID | Latitude (N) Longitude (W) [State Plane (Northing)| State Plane (Easting)
Fidalgo Bay Bay-Wide Background
FB-01 48° 30.9980' 122° 35.6230' 558114.4 1213788.4
FB-02 48° 30.9170' 122° 35.1970" 557582.7 1215497.6
FB-03 48° 30.8740' 122° 34.4780' 557255.4 1218395.4
FB-04 48° 30.5870" 122° 35.6110' 555614.9 1213779.8
FB-05 48° 30.5950' 122° 35.1580' 555621.8 1215610.5
FB-06 48° 30.6110' 122° 34.4550' 555654.6 1218452.2
FB-07 48° 30.2540' 122° 35.1520' 553548.4 1215587.5
FB-08 48° 30.3390' 122° 34.3830" 553994.6 1218705.6
FB-09 48° 29.9640' 122° 35.1060' 551781.4 1215733.2
FB-10 48° 29.5890' 122° 35.0630" 549499.0 1215854.0
Padilla Bay Bay-Wide Background
PB-01 48° 33.4300' 122° 33.4130" 572696.0 1223044.6
PB-02 48° 33.4340' 122°31.9120' 572585.6 1229102.2
PB-03 48° 32.3770' 122° 33.3430' 566288.7 1223183.8
PB-04 48° 31.8720' 122° 31.9550' 563094.3 1228719.0
PB-05 48° 30.6100' 122° 33.1230" 555527.6 1223832.0
PB-06 48° 30.6720' 122°31.1820' 555731.0 1231680.0
PB-07 48° 30.2020' 122° 32.1340' 552958.6 1227771.7
PB-08 48° 29.3030' 122° 31.7700' 547461.3 1229121.6
PB-09 48° 29.2890' 122° 30.3780" 547253.1 1234744.5
PB-10 48° 28.5770' 122° 31.3520' 543011.0 1230713.8
Custom Plywood Mill Study Area
CPD-01 48° 29.9440' 122° 35.8790' 551731.1 1212607.7
CPD-02 48° 29.9160' 122° 35.7610' 551550.0 1213080.5
CPD-03 48° 29.8250' 122° 35.9540' 551014.7 1212288.1
CPD-04 48° 29.8550' 122° 35.7990' 551182.7 1212918.5
CPD-05 48° 29.8890' 122° 35.5890' 551370.0 1213771.6
CPD-06 48° 29.8080' 122° 35.6790' 550885.9 1213396.7
CPD-07 48° 29.7390' 122° 35.8620' 550483.4 1212647.8
CPD-08 48° 29.7240' 122° 35.7530' 550382.2 1213086.1
CPD-09 48° 29.7530' 122° 35.6740' 550551.1 1213409.2
CPD-10 48° 29.6530' 122° 35.8350' 549958.2 1212744.9
CPD-11 48° 29.6760' 122° 35.6380' 550078.8 1213584.4
CPD-12 48° 29.7000' 122° 35.5060' 550213.4 1214080.6
CPD-13 48° 29.5740' 122° 35.7960' 549474.3 1212891.4
CPD-14 48° 29.5800' 122° 35.6940' 549501.4 1213304.4
CPD-15 48° 29.5880' 122° 35.5920' 549540.6 1213717.6
CPD-16 48° 29.4840' 122° 35.7700' 548924.9 1212983.9
CPD-17 48° 29.4120' 122° 35.8060' 548490.5 1212828.5
CPD-18 48° 29.4240' 122° 35.6800' 548551.8 1213339.2
CPD-19 48° 29.4650' 122° 35.5500' 548789.0 1213870.2
CPD-20 48° 29.4840' 122° 35.4310° 548893.5 1214353.7
CPD-21 48° 29.3420' 122° 35.6090' 548046.8 1213614.7
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Table 2—1. SAIC Sampled Locations and Coordinates

Location ID

Latitude (N)

Longitude (W) [State Plane (Northing)| State Plane (Easting)

Intertidal Clam Tissue and Sediment Collection Sites

CT-01A 48° 29.7008' 122° 36.0393' 550267.9 1211926.1
CT-01B 48° 29.7370' 122° 36.0668' 550490.4 1211820.2
CT-02 48° 29.5960' 122° 35.9931' 549626.5 1212098.2
CT-03 48° 29.5111 122° 35.9544' 549106.8 1212242.7
CT-04 48° 29.3651' 122° 35.8771' 548212.3 1212534.8
CT-05 48° 29.2802' 122° 35.8147 547690.4 1212775.1
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Table 2—2. Geomatrix Sampled Locations and Coordinates

|Samp|e ID Location IO Latitude (N) | Longitude (W) [State Plane (Northing] State Plane (Easting)
10654001 ST-2 48° 29.7764' | 122° 35.9481' 550718.7 1212304.9
10654002 ST-3 48° 29.7771' | 122° 35.8546' 550714.7 1212682.9
10654003 ST-4 48° 29.7777' | 122° 35.7609' 550709.4 1213061.5
10654004 ST-6 48° 29.7331' | 122° 35.9759' 550458.0 1212186.8
10654008 ST-10 48° 29.6938' | 122° 35.9558' 550217.2 1212262.5
10654009 ST-11 48° 29.6951' | 122° 35.8480' 550215.3 1212698.0
10654011 ST-14 48° 29.6521' | 122° 35.9465' 549962.9 1212294.0
10654013 ST-16 48° 29.6560' | 122° 35.7136' 549965.1 1213235.5
10654015 ST-19 48° 29.6129' | 122° 35.8144 549713.1 1212822.6
10654021 ST-26 48° 29.5300' | 122° 35.9006' 549216.4 1212462.4
10654022 ST-27 48° 29.5304' | 122° 35.7824' 549208.1 1212940.3
10654026 ST-32 48° 29.4919' | 122° 35.6501" 548962.2 1213469.2
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Table 2—-3. Chemical Analysis of Surface Sediment and Clam Tissue Samples

Sediment Dioxin |Clam Tissue Dioxin
Location ID Collector Conventionals® | Furan Congeners | Furan Congeners
Fidalgo Bay Bay-Wide Background
FB-01 SAIC 2010 X X
FB-02 SAIC 2010 X X
FB-03 SAIC 2010 X X
FB-04 SAIC 2010 X X
FB-05 SAIC 2010 X X
FB-06 SAIC 2010 X X
FB-07 SAIC 2010 X X
FB-07-D SAIC 2010 X X
FB-07-T SAIC 2010 X
FB-08 SAIC 2010 X X
FB-09 SAIC 2010 X X
FB-10 SAIC 2010 X X
Padilla Bay Bay-Wide Background
PB-01 SAIC 2010 X X
PB-02 SAIC 2010 X X
PB-03 SAIC 2010 X X
PB-04 SAIC 2010 X X
PB-05 SAIC 2010 X X
PB-05-D SAIC 2010 X X
PB-05-T SAIC 2010 X
PB-06 SAIC 2010 X X
PB-07 SAIC 2010 X X
PB-08 SAIC 2010 X X
PB-09 SAIC 2010 X X
PB-10 SAIC 2010 X X
Custom Plywood Mill Dioxin/Furan Study Area
CPD-01 SAIC 2010 X X
CPD-02 SAIC 2010 X
CPD-03 SAIC 2010 X X
CPD-04 SAIC 2010 X X
CPD-05 SAIC 2010 X X
CPD-06 SAIC 2010 X
CPD-07 SAIC 2010 X
CPD-08 SAIC 2010 X
CPD-08-D SAIC 2010 X
CPD-08-T SAIC 2010 X
CPD-09 SAIC 2010 X X
CPD-10 SAIC 2010 X
CPD-11 SAIC 2010 X
CPD-12 SAIC 2010 X X
CPD-13 SAIC 2010 X
CPD-14 SAIC 2010 X
CPD-15 SAIC 2010 X X
CPD-16 SAIC 2010 X X
CPD-17 SAIC 2010 X X
CPD-18 SAIC 2010 X
CPD-19 SAIC 2010 X
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Table 2—-3. Chemical Analysis of Surface Sediment and Clam Tissue Samples

CPD-20 SAIC 2010 X
CPD-21 SAIC 2010 X
ST-2 Geomatrix 2008 X
ST-3 Geomatrix 2008 X
ST-4 Geomatrix 2008 X
ST-6 Geomatrix 2008 X
ST-10 Geomatrix 2008 X
ST-11 Geomatrix 2008 X
ST-14 Geomatrix 2008 X
ST-16 Geomatrix 2008 X
ST-19 Geomatrix 2008 X
ST-26 Geomatrix 2008 X
ST-27 Geomatrix 2008 X
ST-32 Geomatrix 2008 X
Intertidal Clam Tissue and Co-located Sediment Collection Sites
CT-01A SAIC 2010 X X X
CT-01B SAIC 2010 X X X
CT-02 SAIC 2010 X X X
CT-03 SAIC 2010 X X X
CT-04 SAIC 2010 X X X
CT-05 SAIC 2010 X X X
Notes:

1. Sediment conventionals include grain size distribution, total organic carbon, total solids, and total sulfides.
Tissue conventionals include lipids.
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Table 3—1. Sediment and Tissue Analytical Results

Sample ID Fines TOC TEC (full DL) TEC (1/2DL) | TEC (zero DL)
(%) (%) (Pg/g dw) (Pg/g dw) (Pg/g dw)
Fidalgo Bay Bay-Wide Background
FB-01 7.2 0.35 0.504 0.311 0.118
FB-02 6 0.31 0.666 0.518 0.370
FB-03 9.8 0.48 0.586 0.490 0.394
FB-04 42.9 0.65 1.36 1.14 0.926
FB-05 17.2 0.84 0.640 0.456 0.273
FB-06 10.8 0.53 0.640 0.456 0.273
FB-07 53.2 0.91 1.26 0.876 0.493
FB-08 40.9 0.74 1.02 0.731 0.443
FB-09 62.6 0.82 1.50 1.37 1.24
FB-10 85.5 1.35 2.33 2.22 2.12
Padilla Bay Bay-Wide Background
PB-01 14.3 0.68 0.401 0.271 0.142
PB-02 1.8 0.17 0.306 0.158 0.0104
PB-03 68 1.20 2.03 1.84 1.65
PB-04 2 0.98 0.219 0.110 0.00153
PB-05 25.7 0.19 0.770 0.602 0.435
PB-06 14 0.22 0.241 0.129 0.0179
PB-07 7.5 0.42 0.353 0.219 0.0847
PB-08 26.8 0.47 0.439 0.245 0.0511
PB-09 3.9 0.25 0.187 0.0730 0.0638
PB-10 57.1 0.94 0.897 0.680 0.463
Custom Plywood Mill Study Area
CPD-01 87.3 0.94 4.02 3.74 3.46
CPD-02 85.3 0.75 -- -- --
CPD-03 84 1.38 5.92 5.57 5.22
CPD-04 75 0.85 2.68 2.18 1.69
CPD-05 81.3 0.55 2.25 1.65 1.05
CPD-06 78.8 0.57 -- -- --
CPD-07 81.7 1.24 -- -- --
CPD-08 81 1.12 -- -- --
CPD-09 78.9 0.99 2.70 2.42 2.15
CPD-10 81.2 1.91 -- -- --
CPD-11 81.5 0.49 -- -- --
CPD-12 73.9 0.86 2.08 1.86 1.64
CPD-13 84.9 1.60 -- -- --
CPD-14 91.7 1.15 -- -- --
CPD-15 81.3 1.10 2.08 1.88 1.68
CPD-16 89.6 1.66 3.82 3.56 3.31
CPD-17 80.5 0.89 4.30 4.15 4.00
CPD-18 84.3 1.36 -- -- --
CPD-19 84.5 1.29 -- -- --
CPD-20 78.8 0.39 -- -- --
CPD-21 87.7 1.24 -- -- --
Custom Plywood Mill Study Area - Collected by GeoMatrix
ST-2 -- -- 14.4 14.4 14.4
ST-3 -- -- 5.13 4.89 4.65
ST-4 -- -- 3.16 2.45 1.75
ST-6 -- -- 17.6 17.6 17.6
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Table 3—1. Sediment and Tissue Analytical Results

Sample ID Fines TOC TEC (full DL) TEC (1/2DL) | TEC (zero DL)
ST-10 -- -- 14.3 14.3 14.3
ST-11 -- -- 13.9 13.9 13.8
ST-14 -- -- 9.66 9.34 9.01
ST-16 -- -- 2.53 2.19 1.85
ST-19 -- -- 5.54 5.39 5.24
ST-26 -- -- 13.0 12.2 11.4
ST-27 -- -- 4.06 3.59 3.12
ST-32 -- -- 2.54 2.37 2.20

Intertidal Clam Tissue and Sediment Collection Site - Sediment

CT-01A 24.4 5.56 81.3 81.2 81.2
CT-01B 6.0 1.89 13.1 12.9 12.7
CT-02 19.2 1.30 12.0 11.7 11.4
CT-03 11.3 0.82 251 2.14 1.77
CT-04 8.8 1.05 1.29 1.20 1.11
CT-05 19.4 1.44 1.71 1.55 1.39
Intertidal Clam Tissue and Sediment Collection Site - Tissue (pg/g ww)
CT-01A -- -- 1.11 0.894 0.681
CT-01B -- -- 0.595 0.302 0.008
CT-02 -- -- 0.216 0.126 0.036
CT-03 - - 0.241 0.158 0.075
CT-04 -- -- 0.186 0.131 0.0759
CT-05 - - 0.192 0.117 0.0412

TOC - total organic carbon
TEC - toxic equivalency concentration

DL - detection limit
dw - dry weight
ww - wet weight

Page 2 of 2




Table 3—2. Summary of Surface Sediment Conventional Parameters

Summary # of Station Station | Sulfides | Station Total Station
Study Area Statistic | Samples |Fines (%) ID TOC (%) ID (mg/kg) ID Solids (%) ID
Min 6.0 FB-02 0.305 FB-02 1.61 FB-06 50.30 FB-10
Fidalgo Bay [Max 85.5 FB-10 1.35 FB-10 713 FB-10 72.00 FB-02
Background |Average 10 33.6 0.697 207 62.25
Min 1.4 PB-06 0.171 PB-02 1.60 PB-09 46.90 PB-03
Padilla Bay |Max 68.0 PB-03 1.20 PB-03 1150 PB-10 78.90 PB-06
Background |Average 10 20.9 0.552 229 66.34
Custom Min 6.0 CT-01B 0.391 CPD-20 24.6 CPD-09 41.20 CPD-16
Plywood Mill [Max 91.7 CPD-14 5.56 CT-01A 2480 CT-01A 75.00 CT-01B
Nearshore Average 27 67.5 1.27 477 53.77

Min - minimum detected concentration
Max - maximum detected concentration
Average - average of detected concentrations only
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Table 3-3. Summary of Surface Sediment Dioxin/Furan Congener Results

Summary Dioxin/Furan TEC*
Study Area Statistic # of Samples (pg/g) Station ID
. Min 0.31 FB-01
Fidalgo Ba
Backgmung Max 10 222 FB-10
Average 0.86
. Min 0.07 PB-04
BP:SIL"TO%% Max 10 184 PB-03
9 Average 0.43
Min 1.20 CT-04
C&iﬁoﬁe::;’m)‘zgd Max 27 81.2 CT-01A
Average 8.90

Notes:

* Half detection limits used for non-detected congeners.
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Table 3—4. Summary of Dioxin/Furan TEC Statistics of Background Areas

Study Area # of Summary Statistic TEC (po/g dw)
Samples Full DL 1/2 DL Zero DL

Minimum 0.50 0.31 0.12
Maximum 2.33 2.22 2.12
. Average 1.05 0.86 0.67
F'da%s‘;‘y Bay 10 Median 0.84 0.62 0.42
Background 95% UCL on | Log-normal Distribution 1.54 1.40 1.48
the mean Gamma Distribution 1.45 1.27 1.14
90th Log-normal Distribution 1.78 1.56 1.40
Percentile Gamma Distribution 1.85 1.64 1.45
Minimum 0.19 0.07 0.00
Maximum 2.03 1.84 1.65
. Average 0.58 0.43 0.29
Pad'”sv?j‘g Bay- 10 Medan 0.38 0.23 0.07
Background 95% UCL on | Log-normal p|§tr|bgt|on 1.10 1.16 1.45
the mean Gamma Distribution 0.97 0.84 1.07
90th Log-normal Distribution 1.13 0.93 0.99
Percentile Gamma Distribution 1.24 1.03 0.83
Minimum 0.19 0.07 0.00
Maximum 2.33 2.22 2.12
Combined Average 0.82 0.65 0.48
Fidalgo and 20 Median 0.64 0.47 0.32
Padilla Bay 95% UCL on | Log-normal Distribution 1.22 1.18 2.51
Background the mean Gamma Distribution 1.09 0.93 0.84
90th Log-normal Distribution 1.62 1.46 1.89
Percentile Gamma Distribution 1.61 1.41 1.25

DL - detection limit

TEC - toxic equivalent concentrations
UCL - upper confidence limit
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Table 3-5. Approximate Acreage of Impacted Sediment

| TEC Interval (pg/g dw) Impacted Area (acres)*
0.1-1.0 4780
1.0-2.0 368
2.0-5.0 177
5.0 - 10 22.6
10 -15 14.4
15-25 3.9
25-35 1.2
35-50 0.84
50 - 65 0.58
65 - 81 0.67
Total 5370
Notes:

* Based on the spatial extent of modeled results in Figure 3-12A

Page 1 of 1



Table 3-6. Dioxin/Furan TEC Results for Co-located Clam Tissue and Sediment Samples

Tissue Dioxin/Furan TEC*

Sediment Dioxin/Furan TEC*

Location ID (pg/g ww) (pg/g dw)
SDS-CT-01A 0.894 81.2
SDS-CT-01B 0.302 12.9
SDS-CT-02 0.126 11.7
SDS-CT-03 0.158 2.14
SDS-CT-04 0.131 1.20
SDS-CT-05 0.117 1.55

Notes:

* Half detection limits used for non-detected congeners.

ww - wet weight
dw - dry weight
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Table 3-7. BSAF Values for Co-located Clam Tissue and Sediment Samples

. USACE
Fidalgo Port Database
Dioxin/Furan Congener CT-01A CT-01B | CT-02 CT-03 CT-04 CT-05 Bay Gardner Average
Average | Average (Molluscs)s
1,2,3,4,7,8-HXCDD 0.08 0.06 0.07 0.308
1,2,3,6,7,8-HXCDD 0.07 0.01 0.04 0.07 0.05 0.08 0.209
1,2,3,7,8,9-HXCDD 0.08 0.08 0.09 0.161
1,2,3,4,6,7,8-HPCDD 0.06 0.01 0.03 0.05 0.01 0.03 0.15 0.058
OCDD 0.06 0.02 0.01 0.02 0.03 0.01 0.02 0.12 0.04
2,3,4,7,8-PECDF 0.20 0.20 0.286
1,2,3,4,7,8-HXCDF 0.06 0.06 0.105
2,3,4,6,7,8-HXCDF 0.09 0.09 0.3
1,2,3,4,6,7,8-HPCDF 0.06 0.06 0.18 0.202
1,2,3,4,7,8,9-HPCDF 0.06 0.06
OCDF 0.05 0.01 0.01 0.02 0.01 0.02 0.17 0.042

Notes:
* Values from SAIC (2009).
+ Values from USACE (2010).

Page 1 of 1
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SURFACE SEDIMENT
FIELD COLLECTION LOGBOOK

SUPPLEMENTARY FIDALGO BAY AND
Custom PLYywoob MiLL
SEDIMENT DIOXIN STUDY

ANACORTES, WA

June 2010

From Science to Solutions



From Seignce 1o Solutions

Sednnent Collection Form

/

Project: 2010 Fidalgo Bay & Custom Plywood

Mill Sediment Dioxin Stud Station:
Sampling Event: ’E A 4@ %N}/ Date: [?; Y f D
Crew: W {/V /1!' vI U\} _
Grab #: Depth Interval: Penetration Depth: | Time:
| «_ Yo [903
“Sediment.iype Sediment color: edjmerit Odor:: | Comments:
Cobble Drab olive
Qraysgl ,1 Slight
d c MCP Brown surface Moderate
clay Gray Strong
Orgamc matter Black Overwhelming P
Woody debris | Other: H2S 18930,448 W
ml‘s‘ Petroleum 122° 35. 673 w
Grab & Depth Interval: Penetration Depth: | Time:
7. : |00
iSedimentfypet dirient.color. 2 Comments:
Cobble Drab.olive @one )
Gravel Bro Slight
Sand C M F Brown surface Moderate
11 lay Gray Strong
Orgamc matter Black Overwhelming
debris, | Other: H2S ¢g°30240 M
ghell debris / Petroleum V2% 35. 46,909 w
Grab¥ Depth Interval: Penetration Depth: | Time:
: - Sedinient color. Sediment. Odor: Comments:
Cobble Drab olive None
QGravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H28
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
iSediment. sdiment: | Sediment Qdor: Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S8
Shell debris Petroleum

Recorded By: /i )




From Seignce ta Solutions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood

Fg-02

Mill Sediment Dioxin Stud Station:
Sampling Event:_ A& q o WA/ Date: -840
Crew: T’Pg ) “@ } :Y L,J
Grab #: Depth Interval: Penetration Depth: | Time:
f " i {o2)
-Sedinent type: 5| Comments:
Cobble Drab glive ?o | YC e L{;L“
B Slight
Brown surface Moderate
. Gray Strong
Orgamc matter | Black Overwhelming
Woody debris | Other: H2S g 30.417 W
Sell (%i‘)—l“@ Petroleum |22 3S ,H?LJ
Grab#. Depth Interval: Penetration Depth: | Time:
il 2 SSb | Bees [033
LSediment type: ‘Sediment colors: ic Sedimient Odors > 00| Comments:
Cobble Drab olive (ﬁg@
Gravel Bfown) Slight
(SandC M F) | Brown surface Moderate
lay Gray Strong
rganic matter Black Overwhelming °
Woody debris Other: H2S8 LIQBOC‘[?
@ Petroleum lzz® 35.183
Grab # Depth Interval: Penetration Depth: | Time:
: “Sediment color: 5| Comments:
Cobble Drab olive
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H28
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
Sediment color: Sediment Odor:’ " =¢| Comments:
Drab olive None
Gravel Brown Slight
Sand C M F Brown surface - | Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum

7

ey
Recorded By: &7 /v




From Scicnce fo Selufions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood

Mill Sediment Dioxin Study Station: E‘ % "O 3
Sampling Event: ! Ao 6&.\/ Date: {2 f [O
J I
Crew: Tﬁ, Oth", jL\)
Grab #: Depth Interval: Penetration Depth: | Time:
__ | (olg S¢ v s>
LSedimenty Sedimenit. Odo | Comments:
Cobble ab olive on
el ght
S C l\@ Brown surface Moderate
( Sitt/clay Gray Strong
Organic matter Black Overwhelming c
ody debris | Other: H2S g 30 71N
&;ﬁd’éb,ris Petroleum \22° 3Y.47 gw
Grab #: Depth Interval: Penetration Depth: | Time:
7 (AL _JCum lloo
|:Sediment typ Sediment color. - Sedinient Odors, 2| Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming v
Woody debris Other: H2S “e 30 72 N
Shell debris Petroleum 122° 39, Yy W
Grab #: Depth Interval: Penetration Depth: | Time:
‘\Sedinient typ | Sedinient.color o| Conuments:
Cobble Drab olive
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
CSedinenttyper: Sediment color | Sedimient Odor: “ Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Recorded By: ' -3-
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From Scignce to Solutions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood

Fb-Olb

Mill Sediment Dioxin Stud Station:
Sampling Event: ¥ Aal Ao %M Date: (o R { O
Crew: T+ (A [+ :J/_\}) R
Grab #: Depth Interval: Penetyation Depth: | Time:
BND U (N~ Vi CH B £ 2N 1Y
! Sedimenttypel: | iSediment color:’ SSedliment Qdory 55| Comments:
Cobble rab olives Nong
Gravel rown Shght
C M@ Brown surface Moderate
clay Gray Strong
Organic matter Black Overwhelming
dydebris | Other: H2S 48° 30, (I V
Shell debris Petroleum 122° 3. YSS
Grab #: Depth Interval: Penetration Depth: | Time:
S4.2. e wa [ L[‘K
“Sedimentype [“Sediineni color Sediment.Qdors: 5| Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming ¢
Woody debris Other: H2S ¥$ 30 ’(e [z
Shell debris Petroleum 122° 3Y¥'44
Grab #: Depth Interval: Penetration Depth: | Time:
“Sedinient ty Sediment color Sediment Odo Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
Sedimenttype:. (Sediment color CSediment Qdo i Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H28
Shell debris Petroleum

c'/«f(ﬂ’
Recorded By: /f:—a. \/Z—~f
/




From Science to Sehuntions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood fg B qu
Mill Sediment Dioxin Study Station: R
Sampling Event: Fsl AL p)w Date: b % { o)
Crew:; TH‘ v (I{' :Io W
Grab #: Depth Interval: Penetration Depth: | Time:
i 220 |1z %;ltm 135
“Sediment tiper Sediment color:. ( edinient Odor: 5| Comments:
Cobble Drab.oliye) None
Gravel ‘w ?ﬁgﬁ) P 2 \7 < (4_@\{& <3
Sand C M F Brown surface Moderate
ilt/clayy Gray Strong
Organic matter Black Overwhelming o
Woody debris Other: H2S 4g© 30.939 M
Shell debris Petroleum 122° wAe3 W
Grab #: Depth Interval: Penetration Depth: | Time:
“Sediment type: | Sediment color: | Sediment Odor: 7. | Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
“Sediment fype: - Sediment colo Sediment Odor: . ot Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
“Sediment tipe “Sediment color: Sediinent Odor: | Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum

Recorded By: -5-
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From Science to Solutions

il
By
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<41
B

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood

Mill Sediment Dioxin Stud¥

Station:

Sampling Event: i: p&‘\‘.!,l.\;,d& o P}a\.}g Date: {r-5-{0)
crew:__1 it Tl
Grab #: Depth Interval: Penetration Depth: | Time:
[ ! o s2
“Sedimentiy, iSediment color: -|[ESediment Odo {| Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming s
Woody debris Other: H2S th 30527 N
Shell debris Petroleum |122° 3S. LI W
Grab #: Depth Interval: Penetration Depth: | Time:
“Sedimentype: 1 Sediment colors: | Sediment Odors: 7| Conunents:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris .| Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
| “Sedinent color. LSediment Qdorss. | Comuments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
|ESedinient color:! - Sedinient Odor: 20| Comments;
Drab olive None
Brown Slight
Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Recorded By: K'—/ / -6-
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From Scignce o Solutions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood P t

Mill Sediment Dioxi tu?{ 0 Station: A - Q
Sampling Event:_ & O8N} r2N, Date: (52!70!0)

Crew: . H }WH } CH.

Grab #: Depth Interval: Penetration Depth: | Time: y—

] 1,5 — 500

iSediment type: ‘Sediment color. “Sediment.Odori 70| Comments:
Cobble Drab olive None 7el 3&9 <5
Gravel Brown Slight \

@and C M F Brown surface Moderate ' HQ e
Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum ‘(o-& LS 6%«@
Grab #: Depth Interval: Penetration Depth: | Time:

7. LS 1307

Sediment type:= | Sediment color: . S| Comments:

S & P
Cobble (grab olive 3 %{#z}? o Q{ j '%e)
avel Wi ight

G 6 "\ 01{. o 4
:m c M@ | Brown surface Moderate fo* 7
S

ilt/clay Gray Strong Qe ""3 8 033 l«f}t?b\’

Organic matter Black Overwhelming 'fg 0 2 2 N
ﬂnodng%s Other: H2S 122 334
\Shell debris Petroleum (é.‘) “o Al G ral;
Grab#: .. Depth Interval: Penetration Depth: | Time: -

B S S | A 320
CSedimient fypes i 'Sediment éolors; iSedinent Odor:. | Comments:

Cobble Drab olive None Q - J(

Gravel Brown Slight ’\SO’L

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum (P Q{- ! ‘{ p L

Grab #: : Depth Interval: Penetration Depth: | Time:

4 | e S v 132 Y

“Sediment ty) L Sedimentcglor: “Sediment Odor:. | Comments:

Cobble “Drab.olive) {No

| Grave Brown ‘ Shght Y
q Saﬂy C M@ Brown surface Moderate L{8 3 'b'Lfgz N
sl clay ) Gray Strong ]220 g3cﬂl.f w

Organic matter Black Overwhelming
Woody debris Other: H2S ; é‘y
Shell debris ) Petroleum (P@ ? V{) 2.

Recorded By: -7 -




From Science to Solutions

Project: 2010 Fidalgo Bay & Custom Plywood

Sed

iment Collection Form

/B0

Mill Sediment Dioxig Stud Station:

Sampling Event: édk‘l' ce %ﬁ Date: (9‘/7‘@

Crew: \r)l'ﬁ’ (78] H’. ¢ ”‘

Grab #: g Depth Interval: Penetration Depth: | Time: £ 3(’ { y

“ Drab olive

“| Comments:

Pol)lcr(«dlf' \

ve Brown
Sand F Brown surface Moderate
fit/clay Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
100 (i € (349

TSediment pe:

S T
“Sediment color::

'\ Sediment Odor:

| Comments!

Cobble Drab olive ( N(}_I_l?
 Gravel— Brown STight
and F Brown surface Moderate
Silt/clay (\Q_Laﬁ Strong L’ ¢ 0 33, L{ '3 l{ N
Organic matter Black Overwhelming ° W)
Woody debris Other: H2S 22 <. q)2
Shell debris ) | Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
/ __ N
Sedimeht fype: ‘Sediment color:) | Sediment Odor: o| Comments:
Coblle Drabolive -7 None
Grafel Brown 7 Slight
Safd C M F Brown surface Moderate
Sﬂt/clay Gray .~ Strong /
Organic matter Black Overwhelming
Woody debris J,@’iher: H2S [ 4
! Shell debris Petroleum |/ yi
| Grab #: /| Depth Interval: Penetration Depth: | Time: /
" ‘Sedinient type: N Sedimentcolor: & i| Comtnents:
Cobble / Drab olive None ] / J
Gravel Brown Slight j/ i
Sa_pc{ CMF Brown surface Moderate I ;
Slt/clay Gray Strong y
[ Organic matter Black Overwhelming
Woody debris Other: H2S8 ;
Shell debris

Recorded By:
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From Scignce i Solutions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood

o303

Mill Sediment Dig £ Station:
Sampling Event: l\(f U(ﬁ\ @)u\,\;; Date:
Crew: TH ) (A)H \,(: H
Grab #: Depth Interval: Penetratjon Depth: | Time:
q (O.A lc [Ho7
“Sedinentivpe ’D'gggenlr.cq(or : “Sediment Odo : Cammems
Cobble ab olive lone
Gravel m) :ISj[}@D o q,'ﬂ!( Sd?k/
Sand CM F Brown surface oderate T Y- . »
Grayk Strong S- Q a b
Organic matter Blac rerwhelmin
Woody debris Other: J%S&SV ° 0 3 2 EX 7 N
Shell debris Petroleum ]21 3%, 3\{3\/\)
Grab #: Depth Interval: Penetration Depth: | Time:
:Sedinient i s\iSediment colors’ “Sediment Qdor: 2| Comments:
Cobble Drab olive None
Gravel / Brown Slight
Sand C M F Brown surface Meoderate
Silt/clay Gray *| Strong
Organic matter | Black Overwhelming
Woody debris Other: .~ H2S
Shell debris A Petroleum
Gjab #: f{],D”é(pth Interval: Penetration Depth: | Time:
il
‘Sediment type:. Sedimenteolor:: 7 | Sediment Qdory 1| Comments:
/Cobble Drab olive None
/ Gravel Brown Slight
\%@d-"(} M F Brown surface Moderate
ilt/clay Gray Strong’
Organic matter Black Overwhelming
Woody debris Other: H2§
Shell debris P;:troleum
Grab #: Depth Interval: /Penetratlon Depth: | Time:
T T L R ’m
“Sedinent typ 2| Commignis:
Cobble Drab olive g None = \
Gravel Brown | Slight e g
Sand C M F Brown surface || Moderate .~ _§
Silt/clay Gray NStron §
Organic matter Black Overwhelming 3\
Woody debris Other: H2S
Shell debris Petroleum
Recorded By: é"/’/ -9-




From Science to Solutions

Se‘(ﬁnent Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood

- PR-oY

Mill Sediment Dioxig Study, Station:
Sampling Event: %di “,0 P)U\/V D:tel?n
Crew: 7}4;{/(6 H'\, CH !
Grab #: Depth Interval: Penegration Depth: | Time:
- 124

oy

ent Qdor. i| Comments:
¢ j gl Slight
(g&?hfl F Brown surface Moderate
ilt/clay (Gray, Strong
Organic matter | Black Overwhelming %’ o% l, 8 7 LN
Woody debris Other: H2S =
Shell debris Petroleum [22 %' .-Cf SS W
Grab #: Depth Interval: Penetration Depth: | Time:
2 1Y e 11 3Y
|iSediment typé edimeit .colors Sedimeyt Odor: il Comments:
Cobble Brab olive—~"  (None .2
Gr Brown Slight o -
and M F Brown surface Moderate L(g 3 l,ag 7 ('{ M
Silt/clay &lay~ Strong
Organic matter Black Overwhelming
Woody debris | Other: H2S 122° 3L 19 W
Shell debris Petroleum
Grab # Depth Interval: Penetration Depth: | Time:
sSediment'n, “Sedimentcolor: | Sediment Odot: | Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C F Brown surface Modi{g,te '
Siit/clajf Gray Strofig
Organic/matter Black _~"Overwhelming
Woody debris Other: /ﬂ, S /
Shell debris o Petroleum
Grabﬁ\ DepthrInterval: Penetration Depth: | Time: /
-
“Sedintentipi | Sedinient color:, | Commeitts:
Cobble Drab olive
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong \
Organic matter Black Overwhelming B
Woody debris Other: H2S
Shell debris Petroleum

Recorded By: Lﬁf '

-10-
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From Science 1o Solutions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood

Ph-0S

Mill Sediment Dioxin y Station:
Sampling Event \P‘;& H(ﬁ %M Date: (- U !Q
Crew: 7;! 0\//{/ c;t/ /
Grab #: Depth Interval: Penetratign Depth: | Time:
i %9 4352
iSedinient type:, Comments:
Cobble »
Gravel X
surface Moderate
Silt/e \/} Strong ©
%@amc matter | Black Overwhelming g 30, 16N
Woody debris Other: H2S ©
Shell debris Petroleum 12? 33 \23 W
Grab #: DepthI teryal: Penetrption Depth: | Time:
Sediment type: / edlmem colo : dor Contments:
Cobble rab olive
Gravel Br ) @O\ML'\W J\ \ \ e
nd C Brown surface Moderate \ \() (Q@ A
thclay Gray Strong S{_\Q
rgamc matier ack Overwhelming -
Woody debris Other: H2S \¥ ° 3 O’CGCH'J
Shell debris Pgtroleum [22 33.125U
Grab #: Depth Interval: Penetration Depth: | Time:

CSedinienttyperd edinientcolor. iSedintent Odor: | Comments:
Cobble / Drab olive None :

Gravel / Brown Slight /f”’f/ M\\\

Sand CM F Brown surface Moderate”™ i
Silt/clay Gray Sgpn’@g/

Organzc matter Black Overwhelming

Woody debris Other: | H28
Shell debris - Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:

“Sediritent iy, “Sedimiéntcolor “Sedinent Odoy | Comiments:
Cobble Drab olive None

Gravel “Brown Slight \

Sand C M [ Brown surface Moderate A

Silt/cla Gray Strong \
QOrganic matter Black Overwhelming °
Woody debris Other: H2S
Shell debris Petroleum .

&U{?&t AR

Recorded By: -11 -
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From Science to Sojutivns

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywooed 9 @ O
Mill Sediment Dioxi Aa i (’j Station: Q
Sampling Event: ? }] Y Date: 1. ] L]

Crew: T{‘{ ,N'J ([‘(

Grab #: Dept %bte al: Penetration Depth: | Time:
N Sl v [SZY

Seiditment pe: - Sediment colo 2y S Comments:

Cobble Drab olive™> (| None./

}_Lavej\ 17 rowr%”‘/' ~Slight

’Sand C/M F rown surface Moderate o

sift/elay Gray Strong 44 30. 12 N
Organic matter Black Overwhelming o

Woody debris | Other: H2S 122° 31\32W
Shell debris Petroleum

Grab #: z_’ Depgh Interval: Penetration Depth: | Time: ! g a q

Sedinentiype: 1| Comuments:
Cobble
(g Bow’ [ Yg° 20.673 N
rown surface oderate
Gray Strong (2.20 g l l 8‘{ w

Organic matter Black Overwhelming

Woody debris Other: H2S8

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
“Sedimentiype Sediment colo El Comments:

Cobble Drab olive

Gravel Brown Slight

Sand C/M F Brown surface Moderate

Silt/clay Gray Strong 7

Organic matter Black Overwhelming”™

Woody debris Other: H25 7

Shell, debris Petroléum

Grabj#: Depth Interval: Penetration Depth: | Time:
Sediment type : Sediment Odor: | Comments:

Cobble Drab olive - None

Gravel Brown -~ Shight

Sand 'C M F Brown surface Moderate

Silt/clay _Gtay Strong

Organic matfer ~ | Black Overwhelming

Woody debris Other: H28

Shell debris Petroleum

-12-

Recorded By:ﬁ
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From Selence to Solutions S e dim ent C On e Cti on F orm
Project: 2010 Fidalgo Bay & Custom Plywood 67 @(37
Mill Sediment Dioxin?tu y Station: L '
Sampling Event:__{4 l”a\ 60\4/ Date: (~- 1 /0

- - 3

Crew: ! (1(} VUHj C H
Grab #: l Depth Iﬁtterva}: Penetration Depth: | Time: [g \/{ 7

Sedinient type:; | Sediment color 1| Comments:

Cobble Drab olive

vel Brown
and’ C M@ Brown surface Moderate

Silt/clay ETay> Strong

Organic matter | Black Overwhelming “g*® 30202 w
Woody debris Other: H2S
Shell debris Petroleum 122° 32.\3YW
Grab #: Depth,Jnterval: Penetration Depth: | Time:
CE p 1550
[Sediment col “Sediment Odors:. > 2 Comments:
Drab olive «None'
Brown Slight
{Sand C M(®) | Brown surface Moderate
Silt/clay “Gray> Strong
Organic matter Black Overwhelming o
Woody debris | Other: H2S \g° 30.\9a4 M
Shell debris Petroleum (22° 32.134YW
Grab #: Depth Interval: Penetration Depth: | Time:
[Sediment type:. dintent col
Cobble Drab olive
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
“Sediment fype:: S ‘color Sediment Odory: | Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S

Shell debris Petroleum

Recorded By: - 13-




From Sctence

Project: 2010 Fidalgo Bay & Custom Plywood

te Suru.'mns

Mill Sediment Dioxi Study

Sediment Collection Form

Station: ?

B-05

Sampling Event: { Ay Date: 7 / & / /O
Crew: {'L (Y {4 ':\—\,J
Grab #: Depth Intervaly, Penctration Depth: | Time:
[ 225 [3MS
" Sediment type: “Sedimerit:colo \ﬁSedm;?gntOdor 5| Comments:
Cobble Drab olive  Non A A
Gravel own  ®light / ((9\) R (ﬁ—_
and C M F / Brown surface Moderate -
Sil t/cla;;’) Glay-f} Strong "
Organic matter tack Overwhelming — 3 #fbk
Woody debris Other: 25
Shell debris Petroleum
Grab#: . Depth Interval: Penetration Depth: | Time:
Z |76 13§

“Sediment type: ik 5| Comments:

Cobble ( “Drab o

Gravel rown light

1dC M @ Brown surface Moderate

\Silt/clay’ Strong

Organic matter Black Overwhelming Cf&’ 30- 5‘? AN D\j
Woody debris Other: H2S

Shell debris Petroleum lZL 3S. [SX W
Grab #... Depth Interval: Penetration Depth: | Time:

iSeditnent'ty “Sediment.colo “Sediment Odo 4 Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming 4

Woody debris Other: H2S ¢ g 3:) ¢ 501‘1
Shell debris Petroleum (22 3572
Grab #: Depth Interval: Penetration Depth: | Time:
[Sedimenttype: ESediment color: 210 | Sediment Odor: S| Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S8

Shell debris Petroleum

- 14 -
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From Science to Sofulions

""Iﬂ

Jl"

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood - g‘ ‘7
Mill Sediment Dioxin, Study Station: ?'
Sampling Event:__ 7 {O\ ) \%‘\'( Date: (> ° % |
Crew: | H WH’ TwW @
Grab #: Depth intervai: Penetration Depth: | Time: L -\/"Z
| [ G gfds <
i typess [LSedtmenteolpr: - Sedimieni Odor: 2| Comments: e —
Cobble \Brab.olive | None> Kdp =
Gravel Brown Slight ) b -
Sapd-& M F Brown surface Moderate -
Si@ @ Strong v 254 IY; \\\\..
Orgartic matter Black Overwhelming L{g 30 Qb
Woody debris Other: H2S e .
Shell debris Petroleum le j >, '»3 T
Grab #: Depth Interval: Penetgation Depth: | Time: 1
. =l 444 g
. : Sedirmionféolprs A Sedimient Odor: |- .| Comments: g
Cobble Drab olive~ None N
Gravel Brown Slight "G
San, M F Brown surface Moderate T
Silt/cla {G?z_\;fj Strong 0 Q\q
Orgaiiic matter | Blac Overwhelming L{ g '30, 26 7 N 3
Woody debris Other: H28 \GS
Shell debris Petroleum (22 35]37 W ~
Grab #: Depth Integrval: Penetration Depth: | Time:
BTN B\ S B e G e | S Q@
{Sediment type: \'Sediment colors | "Sediment Odor: " | Comments: \\\—:«u
Cobble @"”mb olve’ None> EN
Gravel Brown Slight k 2 {f ((:5
Sand C M F Brown surface Moderate
Siit@g, réi Strong
Organic matter ta Overwhelming th 8 °3 AN P’
Woody debris Other: H28
Shell debris Petroleum ['2,2" 3S. LSZ. W
Grab #: Depth Interval: Penetration Depth: | Time:
 Sediment iyp Sediment color: Sediment Odor: 4| Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H28
Shell debris . Petroleum

4 /
Recorded By: é"-/—;/ /L""‘J - 15 -
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From Science to Selutlons

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood

Mill Sediment Dioxin &tu,iy (
Sampling Event: t ‘O\Loée 5779\}

Station:

FE£ O

Date:

8- 10

Crew: TH; \AHL,")”W

Grab #: Depth Interval: Penetration Depth: | Time:
iSedimentyp sdiment-color: Contmernts:

Cobble ( Drab oljvé

Gravel, - Brown

Sand /(Y ME/ Brown surface Moderate

Wb BN Gray Strong .

Qreanic matfe Black Overwhelming .
Woody debris | Other: H2S U8 29,96YN
Shell debris Petroleum 122° 35, [LpW
Grab #: Depth Interval: Penetration Depth; | Time:

- 54 | (e MU0
Sediméntyp Sedinientcolor: Setlimient Odot Comments: '
Cobble grib_@‘? ( None/*

Gravel rown Slight

Sand C Brown surface Moderate -

S Gray Strong ;

Organic matter | Black Overwhelming K’( % 1 4 10\ lazu\}
Woody debris Other: H28 '

Shell debris Petroleum \ 22,.3 4 S . \Ga\ \;J
Grab #: Depth Interval: Penetration Depth: | Time:

edinte) Sedimernt color. ; Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:

‘Sediment typel. Sedinent color. 2| Comments:

Cobble Drab olive

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S8

Shell debris Petroleum

-

Recorded By: é,/

- 16 -




From Seience to Solutions

Project: 2010 Fidalgo Bay & Custom Plywood

Sediment Collection Form

FB~[O

Mill Sediment Dioxig Stud Station:
Sampling Event: g« J\D\{(\b {llM Date: b-% 1D
‘ e 6L
Crew: T(‘( : WA H ‘3-\/\)
Grab #: Depth Interval: Penetration Depth: | Time:
“Sediment type: Sediment colors | Comments:
Cobble Drab olive”
Gravel Brown Slight
Sand C.M F Brown surface Moderate
Silt{cla @ Strong
Organic matter lack Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
“Sedinient'color: Sediment Odor:: | Comments:
Cobble Drab olive None
Gravel Brown Slight
Send C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
| Sediment type: Sediment color: | Sediment.Odor:: 7" Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
“Sediment ype | iSediment color: “Sediment Odo i Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H28
Shell debris Petroleum

5 .
Recorded By: L/ Y/Z,%j
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from Seience to Solutions

Sediment Collection Form
Project: 2010 Fidalgo Bay & Custom Plywood
Mill Sediment Dioxin Stud PR-0%

L Station: 1
Sampling Event: Pes 9!,! !E%( Date: fo %I

Crew: T ‘LD-)H

Grab#: Depth Interval: Penetration Depth: | Time:

MO R —

“Sediment type: “Sediment color ediment.0do
Cobble ‘Drab oliv None

Gravel “Brov @gl;f
S_igd CMF Brown surface Moderate

Q Strong

-E)rgamc matie Black Qverwhelming Lo®
Woody.debris Other: éfsilbv [Q 24 303N
Shell debris Petroleum 122° 31,77 W/
Grab #: Depth Interval: Penetration Depth: | Time:

2 7.6 cf 1S2.5
ESedinent i edinient 60 insent, Odo Y Comments:
Cobble Drab olive’ - Nong
Gravel Brown Slight

Sand C M F Brown surface Moderate

Siffklay Gray’ Strong
{Organic Black Overwhelming A7
\W'WdY’de/ln*tfz Other: H28 L{ﬁ 12306 f'{

Shell debris Petroleum 122° 30 .7?3 N
Grab #: Depth Intfrval: Penetration Depth: | Time:
3 |S33
| Sedinent.ty, edinte diment-Qdc Comments:
Cobble Drab.olive’ NTQ_@

Gravel ' Brown Slight

Ll

Sand CM F Brown surface Moderate

gilVclay gGray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S Cf g° 24 297 N
Shell debris Petroleum \22.°2 31 1Y4g W
Grab #: Depth Interval: Penetration Depth: | Time:
E ; “Sedimentcolo Sediment Odor: i Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum

w
Recorded By: Z—: - 18-
/
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From Science o Solutions

Project: 2010 Fidalgo Bay & Custom Plywood

Sediment Collection Form

P8 -04

Mill Sediment Dioxin Station:
Sampling Event: (PS %\(j\ \(5”\4’\/ Date: e K 1O
Crew: TZ\{ (/\)H‘ 'T"L/J
Grab #: Depth Interval: Penetration Depth: | Time: ,5
\1.0 Emy |9HK

SSedimentiype Sedintent colc Sedinient Odor: 2| Comments:
Cobble Drab olive None !
Gravel Brown Slight QQ(_.I
Sand C M F Brown surface Moderate
Silt/clay Gray Strong °
Organic matter Black Overwhelming L{g ZC? , 3 37 N
Woody debris Other: H28
Shell debris Petroleum IZ?— 30' %%d w
Grab #: Depth Interval: Penetration Depth: | Time:

(s 4-© 135S

Sedinier Sediment ¢ Comments:
Cobble Drab olive None .
Gravel Brown Slight
Sand C M F Brown surface Moderate Q\Y/
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H28 Lfﬁ 24 '3[ "f N
Shell debris Petroleum |n2° 36 3@ 9 (A
Grab #: Depth Interval: Penetration Depth: | Time:
> [5S6
"Sedimentyp Sediment color: Comments:
Cobble Drab olive . _%
Gravel Brown Slight Q{\&Q C
Sand C M F Brown surface Moderate
Silt/clay Gray Strong o
Organic matter Black Overwhelming k{g 4. 33S N
Woody debris Other: H2S
Shell debris Petroleum (2.2° 30. “flé \/‘J
Grab #: Depth Intgrval: Penetration Depth: | Time:
u . o 13S%
sdimentivpe:: Sediment color: ‘Sediment Odo | Comments:
Cobble Drab olive None )
G Slight
@ M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming °
Wo 2bris Other: H2S q%ozo\'zgo\ N
m Petroleum LU 30 EULEW
R

Recorded By:

-19-
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From Science 10 Solutions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood / 'Q
Mill Sediment Dioxi Station: P'P)-"’ o c\ C o~

tud
Sampling Event: WSJ* )\ A \/ Date:
Crew: T(,J: .l W \:T VN

Grab #: 5 Depth Interval: Penetration Depth: | Time: t

1950

“Cobble Drab e

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming ‘\/
Woody debris Other: H2S L 4 4. 299
Shell debris Petroleum 122, 30,330 W
Grab #: Depth Interval: Penetration Depth: | Time:

4,0

004

i Sediment. colo ISedinment Odo
Cobble Drab olive None
Gravel Brown Slight @q ‘ %
Sand C M F Brown surface | Moderate &U’
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Grab #:

Depth g,lraterval: Penetrag)n Depth:

7

Fan

ST z T
Cobble Drab glive ~None™
Gravel ro Slight
M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter | Black Overwhelming o g ch , bl N
Wo bris Other: H2S
Shell debris> Petroleum l 27 0. X%
Grab #: Depth Interval: Penetration Depth: | Time:
“Sediment tvpe: it Sedimient colo Sediment Odor: 1 Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum

/_

Recorded By: / 220 -
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From Science fo Solutlons
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Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood

7B~(O

Mill Sediment Dioxin Stugly. Station:

Sampling Event: E} a t\\,()\ Q] aAf Date: (:Q X LD

Crew: ﬁ% ! \,3 W ‘T{/\) !

Grab #: Depth Interval: Penetration Depth: | Time:

i 3 i 20

‘Sedimentiype: - Sedinient.color: Sediment Odo :

Cobble ( Dﬁl_:t/(),livé' (¢{None.

Gravel “Brown "Slight

S CMF Brown surface Moderate
éilt/ilay Gray.y Strong

rganic matter Overwhelming \.{ 8 & ?,8 S%i N

Woody debris Other: H2S )

Shell debris Petroleum 122° D), 352

Grab #: Depth Interval: Penetration Depth: | Time:
Sedimentty :

Cobble Drab olive None

Gravel Brown Slight

Sand CM F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
iSedimienttype ISediment color: 4S8 S| Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
‘Sedimeritiype | Sediment color:

Cobble Drab olive

Gravel Brown Slight

Sand CM F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

7
Recorded By: L(/vlé ___...,_?‘7/
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From Scignce to Selutions

Sediment Collection Form
Project: 2010 Fidalgo Bay & Custom Plywood
Station: &\D 0 O \

Mill Sediment Dioxjn Study
Sampling Event: b»-s ﬂuuﬂﬂlﬁ\} Date: @ 9
Crew:_ | H‘. {J’“‘Ll P,l{
Grab #: Depth Interval: Penetration Depth: | Time:
~° C Al Cf(_,{()
‘Sediment type:. liment.color:. -7} Sediment Odor: .+ ] Comments:
Cobble None
eelqness
Gravel 3

dC

DEDA

oody debris
Shell debris.,

3 Sli%?f .
Brown surface oderate 6‘ 3 nm% =
Gray TOng

Black helmi cma’ O
el e I A

Petroleum \22° 3;3,. Q-(q LJ

Grab#— Depth Interval: Penetration Depth: | Time: C
2| G5 | e 174

Sedimertfype: | | Sedinient color iedtmentodor Comm(enrs:

Cobble { Drab olive one :

Gravel Brown _/ Slight _ Y rye bedo

CMF Browii surface

i Gray Strong ]\I
Tganic matter Black ) helming
5ody debris Other: (H2S 0{ YOZC[- Q\'H

Shell debris > Petroleum [22°73S, 7910

Grab# Depth Interval: Penetration Depth: | Time:

“Sediment type: Sediiient color:: | Sedinient Odor: " -0 | Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H28

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:

Sediment type: Sediment colo | SedimentOdor: > =] Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Recorded By: ; 22 -



From Science fo Solutions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood v
Mill Sediment Dioxin, Study Station: C !D-" 0"

Sampling Event: Qotsﬁ)—-» \()[VM Date: o410
Crew: 7:[){; C[‘(I "’H-

Grab #: Depth Interval: Penetration Depth: | Time:
f "L OO

“Sediment typ | Sediment colo Sedimerit Odor:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:

Z 7, e (001

Sedimient yp: /[ Sedimentcolor:: . - | SedimentOdor:: - . ;| Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong o

Organic matter | Black Overwhelming L{% 79.9 (e N
Woody debris Other: H2S o {A)
Shell debris Petroleum | 2L 35,716
Grab#: - Depth Interval: Penetration Depth: | Time:

% 7.U ~—— ) 0TS

‘Sediment type: | Sediment color: | SedimentOdor: . | Comments:

Cobble Drab olive None - [
Gravel Brown Slight fée A

Sand C M F Brown surface Moderate N

Silt/clay Gray Strong .

Organic matter | Black | Overwhelming “g 29. { ;f\f
Woody debris Other: H2S . ¢
Shell debris Petroleum [ 21 35‘ e ! W
Grab #: L{ Depth Interval: Penetration Depth: | Time:

7.1 = 0%

[ Sediment type:: Sedimentcalor: Sediment Odor Commnients:

Cobble w (None

Gravel Brown Slight
Sand M F Brown surface Moderate

“Silt/cl Gray Strong o

Organic matter | Black Overwhelming Y9 7. GlaoM
Woody debris Other: H2S 5

Shell debris Petroleum [7«?— 3 3‘1 55 W

/
Recorded By: é\/
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From Sciance fo Solulions Sediment Collecﬁon Form
Project: 2010 Fidalgo Bay & Custom Plywood 1
Mill Sediment D:o in Study Station: C _9 0 "03
Sampling Event: { MSLW f AR Date: G-aLo
Crew: H\ DJM Q"H
Grab #: g Depth Interval: Penetration Depth: | Time:
G 105
“Sedimentitype: |iSadimient Odor: | Comments:
Cobble Drab olive None -
Gravel Brown Slight B/U o { LL?"’
Sand C M F Brown surface Moderate (= ¢ Q‘
Silt/clay Gray Strong
Organic matter Black Overwhelming \(Ll- ) ¢ L-T
Woody debris Other: H2S
Shell debris Petroleum
Grab #: - Depth Interval: Penetration Depth: | Time:
T S¢ e e
Sedimenttype: Sediment colo | Sediment Odor: :
Cobble  Drab oliver None
Gravel Brown Slight
Sand C MQ Brown surface (| Moderate—
Gray rong J

Other: (H2
o s 122°35.9Y ()

Depth Interval: Penetration Depth: | Time:

‘Sediment.type: _Sediment coloi Sediment Odor:,
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
iSediment type: iSediment.colo Sediment Odor:
Cobble Drab olive None
Gravel : Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum

/’/
Recorded By: A— ' 24 -
/
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From Scignce to Solutions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood
Mili] Sediment Dioxign Stuyy ™ Station: C’@ DMG(/’
Sampling Event;: (\(M etx»«%(umh& Date: G: A0
Crew: _f['( N U\/ Hﬂj QL ‘
Grab #: Depth_Interval: Penetration Depth: | Time:
| K IS
| Sedimenit type: i Sediment color:: |ESedinient Odor: F| Comunents:
Caobble Drab olive _—
Gravel Brown Slight C“\b A e
Sand C M F Brown surface Moderate 7 -
Silt/clay Gray Strong Ze Q(._j_
Organic matter | Black \ Overwhelming ' X
Woody debris Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
Z | 162
“Sedimentiype: L [“Sedimentcolor:’ ' | Sediment.Odor: 25| Comments:
Cobble Drab olive None {
Gravel Brown Slight PI s b
Sand C M F Brown surface Moderate e [. 63 fags
Silt/clay Gray Strong
Organic matter Black Overwhelming : \ \
Woody debris Other: H2S :LQ A
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time: .
. G5
i Sediment lipe:  Sedimentcolors: AiSediment Odors 7500 Comments:
Cobble Drab olive None
Gravel Brown Slight . \
Sand C M F Brown surface Moderate Q vy T
. § VRO
Silt/clay Gray Strong g
Organic matter Black Overwhelming
Woody debris Other: H28
Shell debris Petroleum
Grab #: Depth Integval: Penetration Depth: | Time: N
Ty TR 167
“Sediment fype: “Sedinent color:. | Sedintent Odor?
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum

/%lw"// - 25

Recorded By:




fi
I

I
w

p— lad ' L 08

From Science fo Solutions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood

000 ko)

7

Mill Sediment Dioxin Stud Station:
Sampling Event: _ CmASte \2\\1 weod Date:_ (- !O
Crew: TH( wk\’. CH
Grab #: y Depth Interval: Penetration Depth: | Time:

b ! C | (07
Sediment type: Sediment color: Sediment Odor: Comments:
Cobble ([ Drabolive >  (None~ S aall it
Gravel Brown Slight Ft Sihranwl
Sand-C-M-F——{ Brown surface Moderate eAnd - ‘
Shticlay Gray Strong Lo w /t
Organic matter Black Overwhelming o Al at
Woody debris Other: H2S l{g 29.355 N ")
Shell debris Petroleum 1179 3¢, 799w
Grab #: Depth Interval: Penetration Depth: | Time:

© R

Sediment type: Sediment color: Sediment Odor: Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate (A Q‘X‘LL’%
Silt/clay Gray Strong . c\ \_3 wb
Organic matter Black Overwhelming \d\f Ll
Woody debris | Other: H2S 2el %) %)
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:

7 ® BC’ A~ {_d: [ S
Sediment type: Sediment color: Sediment Odor: Comments:
Cobble Drab olive None . (,
Gravel Brown Slight D rewn A AR
Sfmd CMF Brown surface Moderate at ( 4 Y
Silt/clay Gray Strong
Organic matter Black Overwhelming 1O .
Woody debris Other: H2S (3 3—6]? STN
Shell debris Petroleum [1“2 35 41 v
Grab #: Y Depth Interval: Pene&ation Depth: | Time:

. €~ 14
Sediment type: Sediment cglor: Sediment Odor: Comments:
Cabble Drab olive o) g sana. g &
Gravel Brown Slight { 2
San M F Brown surface Moderate e j G o
Silt/clay Strong
Organic matter Black Overwhelming
Wo bris Other: H2S
(| Shell debris Petroleum
/. 7

Recorded By: [/ — i~~~/ -26 -
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From Science to Solutions

Project: 2010 Fidalgo Bay & Custom Plywood

Sediment Collection Form

Mill Sediment Dioxin Study station:  C.¥P~07]
Sampling Event: 6 u\‘gt.yu\ Q\\:{u—é‘ﬂ Date: b A (@]

Crew: Tge’ w L{ry C[V’

Grab #: Z Depth Idtervaiz Penetration Depth: | Time: \ \'SLf
“Sedimentiype: “Sedimernt ¢olo \eSediment Odor: 2| Comments:
Cobble Drab olive None .
Gravel Brown Slight UK‘U\&GP
Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:

(.6 c (35

=Sedimerni color:: | Sedimerit Odor: LiE| Comments:
Cobble Drab olive None ‘

Gravel Brown Slight \Om e Klﬂa?‘
Sand C M F Brown surface &oderate

%ﬁﬁ(\ Sirong o

rganic mattet Black Overwhelming :

Woody debris Other: H2Sy Lfg 21 171 N
Shell debris Petroleum n2° 35S ELLw
Grab #: Depth Interval: Penetration Depth: | Time:

“Sedimient type: . '|"Sedimentcolor: - | Sediment Odor: = | Comments:
Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
‘Sedimentiype. Sedinient.colors: H|iSediment:Odor: 2 Comments:
Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

—F i
Recorded By: L/M
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From Science o Solutions

!

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood

(P0-28

Mill Sediment Dioxjn Study Station:
Sampling Event: @.J e (F [ ‘yw:x—'a{ Date: (oA O
Crew: 7‘?{! _/N/'LI/ C‘f/‘/
Grab #: Depth Interval: Penetration Depth: | Time:
| 3.T o 47
Sediment type:: Sedimenicolor: Sediment Odor Comments:
Cobble W (None
Gravel fown Slight
Sand C M F Brown surface Moderate
Silt/ Gray Strong o N
Organic matter Black Overwhelming L( 8 7_4 7 L\f
Woody debris Other: H2S8 °
@@_@ Petroleum 122 BSAO W
Grab #; Depth Interval: Penetration Depth: | Time:

1S3

: | SedimentOdor: ©| Comments:
Cobble (\N_o@
Gravel Slight B{wa g
Sand C. M F Brown surface Moderate Cfavus
Siltléﬁ? Gray Strong ,( ( C.-‘!ci
Organic matter Black Overwhelming o
Woody debris Other: H2S %g 029(,7 2z N
Shell debris Petroleum / 22 33 :1 S-' W
Grab #: Depth, Ingerval: Penetration Depth: | Time;
“Sediment typer c\iSedimentcalor: | Sedintent Odor: | Comments:
Cobble b oli @
Gravel - Brown ight
Sand F Brown surface Moderate
Silt/aiw Gray Strong o
Organic matter Black Overwhelming L{S AL .7 Z—S N
Woody debris Other: H28 >
Shell debris Petroleun 1227 35. 1¥Sw
Grab #: Depth Interval: Penetration Depth: | Time:
iSedimenttype: Sedinient color: S| Sediment Odory> 22| Commenis:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
- :
/ //’(y
A,
Recorded By: /. /x ! -28 -
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From Science ta Solulions

Project: 2010 Fidalgo Bay & Custom Plywood

Mill Sediment Dioxi

Sampiing Event:

tud Station:
Cosem Plyowd Dot

Crew: /”.‘F (/“" QH’

Sediment Collection Form

CPV-Lo

G AG

Depth In@rval:

Penetration Depth:

Time:

\3e

Sedinieni color::

)| Contments:

Prab oli
Gravel Bmﬁ ight . .- <t 1 6“53
§3§ CMF Brown surface  ¢Moderalt 4 -
clay Gray - ng . ,

Organic matter | Black 7 45°79,53 M
Woody debrigi | Other: é%%

;&};%éﬁfi's'/ Petroleum l 27 ¢ 3'5‘ 4 3 5 U\)
Grab #: Depth Interval: Penetration Depth: | Time:
iSediment type: Sediment color: iSediment Odor: "1 7| Comments:
Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter | Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
iSediment fype: | Sediment color:- = | Sediment Odor:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
“Sedimenitype: . Sediment Odor:. il Comments:
Cobble Drab olive None

Gravel Brown Slight

Sand C M I Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Recorded By:

?L/
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From Seience fo Soluiions

Hl
"

LK
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"
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Project: 2010 Fidalgo Bay & Custom Plywood

Mill Sediment Di

Sampling Event:

ﬁ St;:!dy 9 ,

Crew: —Té-! WH' GH

Station:

Sediment Collection Form

CP0-(3

Date:

@-1.[0

Grab #: Dept ntgrval: Penetyation Depth: | Time:
liSediment ty | Sediment-calor:: “Sediment Odor:. | Comments:
Cobble “Drabolive None
Gravel Brown h
Sand C M F Brown surface Moderate
\ y Gray Strong
Organic matter Black grwhelming o
Woody debris Other: GO:[-;§ L{g Z—c\ 3 7"f N
Kshell debrid> Petroleum 122° 38, 19 W
Grab #: Depth Interval: Penetration Depth: | Time:
“Sediment typer: 5 Sediment color: | Sedifment Odory 7 UL Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
Sediment fype Sediment Odor:: ... | Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H28
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
Sediment hype Sedintent color: Sediment Odor:. | Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H28
Shell debris Petroleum

Recorded By: ﬂ/,
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From Secignce te Soivtions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood K
Mill Sediment Dioxj Station: <-’ \P D ) QD
Sampling Event: ? ’ '-mJon Date: -9 ,[ 0
Crew: l u C’F ‘( (J\jH’
Grab #: Depth Integval: Penetration Depth: | Time: :
l 7.0 33)

Sé?!rment ‘color:

“Cobble Drab olive

Gravel Brown Slight
Sand C M F Brown surface
Sil{fclay {Gray Strong

Gteumilc maftor ack :o_é:;whelming Yg24.43Y
W bris | Other: i
Shell dgb% - ” CFetoloum 122° 25.17

Grab #: Depth Interval: Penetration Depth: | Time:
)7 “Sedinient Odor:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S8

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
Sedimenitype: S [ Sediment Odo

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
“Sediment s R

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

/”// ,
Recorded By: / e -31-
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From Seignce to Solufions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood

Mill Sediment Dioxin Study
Sampling Event:_C \a&to~- p

Crew: /r\‘\';.c \‘L}UL)‘G*[ !

?\I‘Ja*”‘

Station:

C PD-17

Date: (oA {O

Grab #: Depth Interval: Penetration Depth: | Time:

1 g1 | 1O~ 343
Sediment.ty edinient color. “Sediment. Odor: 28| Comments:
Cobble Gfbﬁ) olive® None
Gravel "Brown ight
Sand C M F Brown surface @@D

@"* Gray Strong 0
Organic matter Black Overwhelming t[’g ZCI Lf [T ﬁ]
Woody debris Other: o ’
Shell debris Petroleum L 2% 33 . '3 0b W
Grab #: Depth Interval: Penetration Depth: | Time:

Sedintent ty aSedimeni col Sediment Odor:.

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
Sediment tpe Sedinicit color: ;

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H28

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:

[Sediment1y Sedinient.col
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H28
Shell debris Petroleum

-32.
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From Scignce fo Solutions

Project: 2010 Fidalgo Bay & Custom Plywood

Sediment Collection Form

Mill Sediment Dioxjn Study Station: CM *,%
Sampling Event: FJA—? ?[\;[W"‘J Date: (G “4./0
Crew: "FH} C[‘{; Wﬂ

Grab #: Depth Interval: Penetration Depth: | Time:

qu C e [L \’{OO
“Sediment color: : t| Comments:
ab olive® None
Gravel Brown Slight
Sand CM F Brown surface
lay @" Strong o

@mﬁb Black crwhelming YUQ Z"( 24N
Woody débris Other:

Shell debrz Petroleum 1L2° 35.G80 W
Grab #: Depth Interval: Penetration Depth: | Time:
Sediment ype [ Sedinient color:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
"Sediment type |Sedinient color: “Sedintent Odor: .-} Comments:
Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
Sedimentiype: Sediment Odo

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Recorded By: ML—-—————ZL -33-
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From Science to Solutions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood
Mill Sediment Dioxin Stud Station: C/ PO ,_.lc,‘
A

Sampling Event: CaAS D -f) ‘?W aueh Date: ‘

Crew: ‘T“{, C ['(', ™ H

Grab #: Depth Interval: Penetration Depth: | Time:
_{(,0 Yo Y}
Sediment ty ediment-colt Sedigient Odoy Conunents:
Cobble : en] 3 eSS
Gravel Brown Slight

Sand C M F Brown surface Moderate

@ <@ Strong

Organic matter Black Overwhelming

W gbris Other: H2S L{sﬁ? ?C{ i HoS W
@gﬁd@ [ayer CJ\ Petroleum 122° 25, S0 W
Grab #: Depth Interval: Penetration Depth: | Time:
LSedinient fyper: “Sedimerit color: S5 Comments:
Cobble Drab olive

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
iSedimenttype |“Sediment color: - Sediment Odor:. ] Comments:
Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
‘Sedimentiype CSedinient Odors 55| Comments:
Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Recorded By: L‘ -34 -
/



From Scigncg lo Solutions

Project: 2010 Fidalgo Bay & Custom Plywood
Mill Sediment Dioxin Stusly
Sampling Event:_Ql4<

e P lVde"’ Date:

Crew: "rt‘é) {/\/L'{’ C 4

Sediment Collection Form

Station: ap ""'Z'D
e 9.1

Grab#: , Uept? Interval: Penetration Depth: | Time:
iSedimernt -_@iﬁﬁéﬁii{?ﬁl& ‘Sediment 0do Commenfs: |
Cobble Prab olive~”’ None D Paé, c/l,w-e{{’*b
Gravel Brown Slight K
Sand M F Bri surface Moderate
Sil ’@ € Gr%@y Strong
Organic matter Black Overwhelming o ’
Woo Tis Other: H2S L{‘g Zc{ : Q(Q ({M
hell debris Petroleum (2° S, A% W
Grab #: Depth Interval: Penetration Depth: | Time:
‘Sediment iy SSedintentcolo Comments:

Cobble Drab olive

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
iSedimeni type vediment color: ‘Sediment Odor:..

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H28

Shell debris Petroleum

Grab #: Depth Interval: | Penetration Depth: | Time:

Drab olive
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum

, /
///
s :
. / ‘

Recorded By: u -35-
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From Science ta Solutions

Project: 2010 Fidalgo Bay & Custom Plywood
Mill Sediment Dioxj

Sampling Event:

Stuﬁg

Sediment Collection Form

Date:

Crew: TL-{] CH, LJJ—P 5

Station: QG)‘_B ”ZJ
{~

Grab #: Depth Interval: Penetration Depth: | Time: .
| Sediment.type;. A t.colo Sediment Odor: = = -| Comments:
Cobble Drab olive None QQ{ rnSS
Gravel Brown  Slight- GX
%M F Brown surface ¢ Modera '
TN
4_Silt/ Ta Strong
Organic matter | Black Qverwhelming o
Woody debrig | Other: H 8 ozq‘ 3%?—“
Shell debris Petroleum (2L 25 CQ O
Grab #: Depth Interval: Penetration Depth: | Time:
" Vigim |{H
‘Sediment type: Sediment color:. “Sedinient Odor: .
Cobble Drab olive None
Gravel Brown Slight
M F Brown surface odera
ilt/cla Gra Strong
Organic matter Black rwhelming :
Woody debris Other: @ .{gﬁ) 29 ‘3"“; N
Shell debris Petroleum 122° 3501w
Grab #: Depth Interval: Penetration Depth: | Time:
Sedinient lype: - Sediment co [iiSediment Odor:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S8
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
[Sedintent type: LSediment colors: |“Sedinient Odor: 5 Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum

Recorded By:

- 36 -
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From Seience to Solutions

J'

Sediment Collection Form

CPd-S

Project: 2010 Fidalgo Bay & Custom Plywood

Mill Sediment Dioxin Study \ Station:
Sampling Event: Qshe w1 \r/u-sobd' Date: (& -[{O -LO
Crew: ﬂi i w ("{ ) j‘l\{
Grab #: Depth Interval: Penetration Depth: | Time:
" Sedinent type: “Sediment color: . | Sediment:Odor:. - ' | Comments:
Cobble Drab olive) one
Gravel Brown Slight
Brown surface Moderate
Strong
Black Overwhelming l—fgo 2/"[6;%7 V
Other: H28 °
Shell debris Petroleum RS2 3Sv qu (’\/
Grab #: Depth Interval: Penetration Depth: | Time:
\Sediment type: - Sedintent color: \SedimentOdor:: = | Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
‘Sedimenttype:- - | Sedintentcolor: | Sediment Odor: 7. | Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
Grab #: Depth Interval: Penetration Depth: | Time:
iSedimentiype: “Sediment.color: |ESedivient Odor? Y Commments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum

/"?r\ /,’ K /
Recorded By: Z"-//M
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From Scignce o Solutions

Project: 2010 Fidalgo Bay & Custom Plywood
Mill Sediment Dioxin Stufg/
Custama P(Vu)o&-%

Sediment Collection Form

Station: C— P D - 69

Sampling Event: [ Date: bio/ /D

Crew: \77_6 Wf(, :Z-U\l

Grab #: ( Depth Interval: Penetration Depth: | Time:
| ____(pb Jen LN
iSediment type: SLSediment colors | Sedinient.Oido

Cobble Drab olive None

Gravel Brown Slight . f&—
Sand C M F Brown surface Moderate @QBQ L
Silt/clay Gray Strong

Organic matter | Black Overwhelming U 9. o
Woody debris Other: H28

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth:

Y

Sediment fype:

7| Sediment color:;

“Sedinient Odor: 7

Comments:

Cobble Drab olive None R -
Gravel Brown Slight @ LAY \j:
Sand C M F Brown surface Moderate 3
Silt/clay Gray Strong
Organic matter Black Overwhelming °o
Woody debris Other: H2S (7[8 29. 3’00\ N
Shell debris Petroleum 1222 3S5.04Y W
Grab #: Depth Interval: Penetration Depth: | Time: .
> 5 e NG
ISedintent ype: “Sedimentcalpr: | Sediment Odor': Comments:
Cobble Orab olive” None”’
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silitla (Gray\ Strong
Organic matter Black Overwhelming L{SD 20}' g 0 3 M
Woody debris Other: H2S o q W
Shell debris Petroleum [ 22 35. b 1
Grab #: Depth Interval: Penetration Depth: | Time:
ISediment type: “Sediment.color: .| Sediment Odor:: ©.0 | | Comments:
Cobble Drab olive None
Gravel Brown Slight
Sand C M F Brown surface Moderate
Silt/clay Gray Strong
Organic matter Black Overwhelming
Woody debris Other: H2S
Shell debris Petroleum
/7
Recorded By: Z—? I' -38 -
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From Scignce to Soivtlons

Project: 2010 Fidalgo Bay & Custom Plywood

Sediment Collection Form

Mill Sediment Dioxin Study, Station: <P D -09

Sampling Event:___ T "5 Ls\r'\ ?[ \/(A‘O"‘x Date: 6 (0-]0

Crew: T{“‘! OU(J’, T(")

Grab #: Depth Interval: Penetration Depth: | Time:

__ o] Cor W50

iSediment. Sedimentcalor: Sedingnt Odo: Comments:

Cobble (Drab olive ne

Gravel Brown Slight

Sand C M I Brown surface Moderate

Silt/ r@ @ | Strong

Organig matter | Black Overwhelming U © 26‘ 1S5 W
s Other: H2S o

Shell debris Petroleum LLZ/ 35 b-'f"l W

Grab #: Depth Interval: Penetration Depth: | Time:

] ISediment color:: Sediment Odor::. Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
“Sedinentiype “Sedirtent color:

Cobble Drab olive

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
Sedintent ty,

Cobble Drab olive

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

/
Recorded By: A//M
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From Science lo Splutions

Project: 2010 Fidalgo Bay & Custom Plywood

Sediment Collection Form

AP

Mill Sediment Dioxin Study Station:

Sampling Event: (A~ 4hean {)\ \!;uJov\A Date: (2 10()
Crew: T[L; W !,'Jb\)

Grab # Depth Interval: Penetra%pn Depth: | Time: I ( L[ L/
_ et eoloR edligent Odore: .| Comments-
Cobble w [ None}

Gravel Brown Slight

Sand ¢ M F Brown surface Moderate

Silt{cla Gra Strong

Organic matter ack Overwhelming § !
Woody.debris Other: H2S L[ 3 21. 616 N

hell debris™) Petroleum ZZ_?/Q 38.62 8 W

Grab# Depth Interval: Penetration Depth: | Time:
Sediment e .. || Sediment color

Cobble Drab olive

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
Sedimentiype Sediment color:

Cobble Drab olive

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
iSedimentiype | Sedinient color; “Sediment Odo

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Recorded By:

/
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From Scignce to Solutions

Sediment Collection Form

Station: C"f) Q‘)_ } z
o6 {0

Project: 2010 Fidalgo Bay & Custom Plywood
Mill Sediment Dioxin Studg} (
Sampling Event: CUrEN i U/Mou\.o Date:

Crew: —W‘L\‘ U\U‘QWI {

Grab #: , Depth Interval: Penetration Depth: | Time: ‘

B S B e | 153
“Sedinient type:. i Sedinient.color: 1| Sediment. Odor:: T3 Comments:

Cobble Drab olive None : U(
Gravel Brown Slight ?“qu‘* j
Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H28

Shell debris Petroleum )
Grab #: Depth Interval: Penetratjon Depth: | Time:

o’ Comn \ 700

iSedimentiyp |ESedintent color: SSediment Odor:. iy Comments:

Cobble "Drab olivk - None’

Gravel “Brow# Slight

Sand .G M F Brown surface Moderate

sn @ Strong

Organic matter lack Overwhelming L(g‘?? 79. TOON

W debris Other: H2S
hell debris Petroleum

(21" 35.5% W

Grab #: Depth Interval: Penetration Depth: | Time:
Sediment-type Sediment color: Sediment Odor::

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
Sedimentiy, | Sediment color: ediment Odor::

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Recorded By:

-41 -




A

=

1Y)

A
HE

.m’ﬂﬂ Bz

From Science to Solutions

Project: 2010 Fidalgo Bay & Custom Plywood

Sediment Collection Form

CPy -1y

Mill Sediment Dioxin Stu Station:

Sampling Event: j{) A ‘ﬂ!ﬂlwaa Date: & [04]0

Crew: TZ‘A (IJ ‘( I w

Grab #: Depth Interval: Penetration Depth: | Time:

\ .Y 9 U2

‘Sedimentiype:’ ) Sedimentcolor: | Sedient Odor:. .| Comments:

Cobble Brabolive® Non‘é (7 Tyd»_e(a
Gravel Brown Silght

Sand-C M F Brown surface Moderate

Silt/gla g@? ' Strong

Organic matter lack Overwhelming 0 ;
Woody-debris Other: H28 Cfg [& CI ' S%(JW

hell dez’oﬁs Petroleum [?,2 AN, 09w

Grab #: Depth Interval: Penetration Depth: | Time:
Sediment type:: | Sediment color:: [ Sedinient Odors i 20| Comments:
Cobble Drab olive None

Gravel Brown Slight

Sand CM F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
iSedinment typé: “Sediment color | Sedintent Odor: ) Contments:
Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
sSedimentivpes 0 Sediment colof: == | Sediiient Odory 50520 | Comments:
Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Recorded By:
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From Science 1o Solutions

Project: 2010 Fidalgo Bay & Custom Plywood

Sediment Collection Form

C@-1s

Mill Sediment Dioxin Stud Station:

Sampling Event: Q,U\sﬂ’ n g)’ [}{MM Date: GG 1O

Crew: 7?16 (/l//'é, j\z\j

Grab #: Depth Interval: Penetration Depth: | Time:

B S e V. A B 37V >
ediment iype: g ‘ Sﬂi{;&é}’if&ﬂbﬁ- 5-%5&'1&#&2;’0&6 21| Comments: a(w\‘ 7(6

Cobble rab olive one

Gravel M ﬁéﬁ &D 6’7 <
Sand SM F Brown surface Moderate :

la I Strong

Organic matter | Black Overwhelming e 0 79, S58N
Woody debris Other: H28

Shell debris Petroleum 122“7 359 QW
Grab #: Depth Interval: Penetration Depth: | Time:
Sedimentty, Sediment color:

Cobble Drab olive

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:

ediniel 1iSediment:color: Sedintent Odor::: “Z| Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:

Sedinient 1y, ediment col /

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

7

Recorded By:

’J
A

/f
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From Science to Solutions

Project: 2010 Fidalgo Bay & Custom Plywoed

Sediment Collection Form

Mill Sediment Dioxin Study Station: CT-DIA

Sampling Event: F %50 EE\J OICW“S Date: &/ lAD

Crew: A W WH C H J l/\/ 0 K

Grab #: Depth Interval: Penetration Depth: | Time:

i i 047

“Sedinent ) - Sediment.colo 2 Compments: !

Cobble Drab olive oy of woodly debrs

Gravel Brown Slight ¢

Sand C M F Brown surface Moderate Arew Kubsriose N
Eilffli% Gray frof fofrly cimsismns

rganic matte Black> Overwhelming
oody debri Other: dHZS>

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
“Sediment yp Sedimont color:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:

Sediment color:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H28

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:

Sedimentty, '

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Recorded By:

bAl [l

_44
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From Scignce 1o Sehutions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood

Mill Sediment Dioxin Stu Station: C‘F—' Ol ;
Sampling Event: F jgé!? Zﬂ;'} Claws Date: 6(/} 10

Crew: Jw AW w H C H 0 kK

Grab #: Depth Interval: Penetration Depth: | Time: s
tSediment:type “Sedinient Odor:: 2| Comments:
Cobble Drab olive None Rock, ¢
Brown Slight lo13 4 £ géé%

Sand C M F Brown surface cTate 0/d 0

Silt/clay Sray > Strong -5 @q{(t on W ew

Organic matter | Black> Overwhelming 5

Woody debris Other: 28> of okl pior™

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
sSedimientiyp \iSediment color: leSediment: Odors 55555 Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
i Sedimenttype Sediment color : “F| Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H28

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
ISedinent tipe | Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand CM F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S8

Shell debris Petroleum

Recorded By: W;(ﬂ l/{ql’g
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From Science to Solutions

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood

Mill Sediment Dioxin Study Station;____ CT-02

Sampling Event:_+ F‘-‘*,"E)o Boy Clows  pate: ¢ /14770

Crew: IR JW A w  CtH wH

Grab #: Depth Interval: Penetration Depth: | Time: l l L{—_?
L Sediment type:: il e Sediinent Odo Commems."g%’
Cobble Drab olive None lors of ¥ woody dekrB
Gravel Brown Slight A 540 o v

and>C P F Brown surface "!!gm te” bn o
clav ASFa3> Strong SuvBoce :
Overwhelming lqret OIECES af W‘Uﬂ‘!

¥oody debris Other:

Shell debris Petroleum on SMIQ{C@

Grab #: Depth Interval: Penetration Depth: | Time:

sSedinent iyp aSediment colors i iSediment Odor? ol Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H28

Shell debris Petroleum .

‘Grab #: Depth Interval: Penetration Depth: | Time:

“Sedintent type: | Sediment color: SloSediment Odor: 22 507| Conuments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:

[Sediment colors::. = Sediment Odors it Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S _

Shell debris Petroleum

Recorded By: W([{ [\’L‘[’\-\

- 46 -

Z Pzt



i

=

L]

e Bl o

From Science to Soiutlons

J
al

Project: 2010 Fidalge Bay & Custom Plywood
Mill Sediment Dioxin Study

Sediment Collection Form

Station: Cr- 03

Sampling Event: Fic‘O(f)a &"‘/ ( lprm Date: &/ 1410

Crew: V\/[J J W A W C H D [‘<

Grab #: Depth Interval: Penetration Depth: | Time: 123 0
Sediment ype | Sediment color: - Sedinient Odo :

Cobble Drab olive None

Gravel Brown Slight

Sand C MCE- | Brown surface Moder
Siliklay ay Strong

Organic matter Q4 Blac Overwhelming

1S Other:

‘&ﬁ Petroleum

Grab #: Depth Interval Penetration Depth: | Time:
TSedimeni g Sediment Odor:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/¢lay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
Sediment ype:. Sedirneit color: Sedirient Odor:.

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S8

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
_Sediment type “Sediment Odo

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Recorded By: [A/l“ {"(C?[/L,
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From §cience (o Solutions

Project: 2010 Fidalgo Bay & Custom Plywood

Sediment Collection Form

Mill Sediment Dioxin Study Station: C,T"‘OS

Sampling Event: i Aal;\r} 901 L’Ms Date: 1366— &/ 140

Crew: A W/ jﬁ/ ok Ch WH

Grab #: Depth Interval: Penetration Depth: | Time: 1304
: i ediment. | Comments:

Cobble Drab olive None

Gravel Brown g

Sand C M F Brown surface Moderate
@lay Strong

Organic matter | Black> Overwhelming

Woody debris Other: AHZS>
Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
| Sediment type:’ | Sediment color “Sediient Odor:: i| Comments:

Cobble Drab olive None

Gravel Brown : Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: = Depth Interval: Penetration Depth: | Time:
aSedimentivp 2 _ LSediment Odor: Y| Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
Sediment Se ‘color ‘Sedinent 0do -| Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Recorded By: L‘/J[[ MGLL\.
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From Scignce to Soluiins

Sediment Collection Form

Project: 2010 Fidalgo Bay & Custom Plywood
Station: C/T_O%‘

Mill Sediment D:oxm Study

Sampling Event: .cb cm Bd\) Cfolmﬁ Date: &/1 ‘f?/lQ

Crew: W f? l’l/ [’l/H C/H l)’{

Grab #: Depth Interval: Penetration Depth: | Time:

’ ’ /33
Sedinent type | Sedinient col “Sediment Odor: - = | Conmuments:
Cobble Drab olive None .
Gravel Brown StightD u&if—] oot e deconed
ol ot €T-05

Sand C M/FD | Brown surface Moderate .

&ilijclay Strong wiped powl w/ }f}‘\“‘/
Organic matter Overwhelming tantle cad 41 16 WO
Woody debris Other: SPRED) fov VB-use

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:

“Sedimentiypes | Sediment color: “Sediment: Odor | Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:
“Sedimentivpe , i Sediméent Odor: | Comments:

Cobble Drab olive None

Gravel Brown Slight

Sand C M F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Grab #: Depth Interval: Penetration Depth: | Time:

Sediment,

Cobble Drab olive None

Gravel Brown Slight

Sand CM F Brown surface Moderate

Silt/clay Gray Strong

Organic matter Black Overwhelming

Woody debris Other: H2S

Shell debris Petroleum

Recorded By: L\/l{/{ L’ L‘L\/L _49 -
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SAMPLE CONTAINER LOGBOOK

2010 SUPPLEMENTARY FIDALGO BAY AND
Custom PLYywoob MiLL
SEDIMENT DIOXIN STUDY

June 2010

From Science to Solutions



Sample Container Logbook

Page 1

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study
Anacortes, WA
Project Number: 191427.00.000.03.00.000 | Time Collected: (307
crew: WH (CU T‘H Date: é/ 7/ [0
Comments:
Sa?féeN(:lﬁ;aeirner Sample ID Analysis Laboratory

10080 SD5-PE -0l | Dioxh /Eue Axys

100%] 505 - 18 0| Gl Si2€ ARY

1092 o5 p-0l | Torel 3K [ ART

100%3 D5 -pF-0 | T /Toml eolids | ART

109%Y | s05 -Pp-0l Archive ART

™~
\
- M\\NN

Notes

Wr{/ { HﬂG\G/

Completed by:




Sample Container Logbook

Page 2

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study
Anacortes, WA
Project Number: 191427.00.000.03.00.000 Time Collected:  [3 ?‘ﬁ'
Crew: WH CH TH pate:  &/7/10
Comments: ’
Sarp;slleN(i?:;aei:ler Sample ID Analysis Laboratory

10465 SD5-PE~02 | Oiowhy/ Frraa Ays

109%b SPe-0B 02 | Gvoi £/2e ARI

10967 sp5~pF -07 | morl 5.y | ART

109%% s05-PB-02 | 1ot/ Towl Slids | ART

[04%9 505-PE- 02 Archive ART

\‘\
“\\\\ _
\‘\.‘ )
"~ \\\\\‘
\\\
B .
Notes
will Habues”

Completed by:




Sample Container Logbook

Page 3

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study

Anacortes, WA

Project Number: 191427.00.000.03.00.000

Time Collected: 1’1“07

Crew: wd  cH TH Date: &/7/10
Comments:
Sar_?:glleN(i‘c::it)aei:'ler Sample ID Analysis Laboratory

102 S05-Pb-03~ | Diosih/ Faia Avys

TL:Y SpS-PB-03 Gl D 2C Aex

109 DS -PB-0% 00 /orl Solids | ART

10943 spo- Pg-03 | Tow| S+Kde ART

10 A% SP5 - PB 03 Archive ART

~

~

Notes

Completed by: Wm W




Sample Container Logbook

Page 4

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study

Anacortes, WA

Project Number: 181427.00.000.03.00.000 | Time Collected: {#2-§

Crew: WH cH TH Date: 6/ 7/ [0

Comiments: .

Sar;lap;eN(zlcr):;aeirner Sample ID Analysis Laboratory
10495 5P5-PB—OU Dioxh /Fadin | Ayys
l0ad b $05-PF -0 Gl &3 ART
|0 0a7 5~ PF~0f | T0C/Toml %lids | ART
PLS sIs—pg—od | Toml sufdes | ART
1099 sP5- PB—o4 | Archie ART
~

~.
\\
™~
™~
.
T~
\
~_
Notes

Completed by:

W

I Hoboey™




Sample Container Logbook

Page 5

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study

Anacortes, WA

Project Number: 191427.00.000.03.00.000 Time Collected: E‘-{‘50
Crew: Wi CH TH Date: 6/7/10
Comments:

Sar_Ir-lapg:eN(l:Jx;zirner Sample ID Analysis Laboratory
1000 SD&-PB05 | Diosin [Paiin | Ayys
|[002- S05-P8-05 Goin Size ART
1008 SpS-PE 05 Toral Sufleq | ARy
1100¢% S0o-P8-05 | T0¢/Tanl €dids | ART
11013 05 ~Pb-05 Arehe ART

1140] $05-PB -05- D 0:’951“/\/ Faroun Aty 4
11003 PoPE05-D | Gt S3e ART
00k S05-PB -05-p | Torol SKdes | ART
11009 S05-PE~05-D | T0¢ [Tl Slids | ART
|10g $05-PB-05-T | Gk Sz ART
11007 s05 - P 05 -T Tow! Salfldes, ART
1010 D5~ PE-05-T | ToC/Toml solidds | #RL
\“'n-.l
e B -
Notes

Completed by: W’,)//,%ﬁ\@/"




Sample Container Logbook

Page 6

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study

Anacortes, WA

Project Number: 191427.00.000.03.00.000 Time Collected: /5‘)1{-
Crew: WH ¢l TH Date: &/ 7/ [0
Comments:
Sar_lr-gogl’eN(;?:;a;irner Sample ID Analysis Laboratory
(ol 5p5-PB-0b | Oiostn/ Priann Avys
iol2 505~ PB-0b | Guln Sec AT
[ol4 s0S -Lb~0b Toral  Safdes ART
11015 SB~B-0b | T [Toral Sdids | ART
ifolb $05- pg 06 Arch Vg ARS
S~
<
\
\\
\‘\
o =
T~
\\\ -
.
\\
Notes

Completed by:

il Hbe/




Sample Container Logbook

Page 7

Anacortes, WA

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study

Project Number: 191427.00.000.03.00.000 Time Collected: (5]
Crew: WH TH CM Date: é/7//0
Comments:
Sar_;_‘napéeN(;g;aeirner Sample ID Analysis Laboratory
Tor] S05-P6~J7 | bioxh [Pwen | Ayys
lol% 5pS-PE-07 &ih 526 ART
itp14 Sp5-PE-07 Torol Saloes | AKY
[ 020 S - P87 ¢/ Tord &dlds | ART
102 505~ P8 07 Arch Ve ARL
T~
\\h‘ |
S
\
Notes

. -~
Completed by: Mr// W




Sample Container Logbook

Page 8
2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study
Anacortes, WA
Project Number: 191427.00.000.03.00.000 Time Collected: {703
Crew: WH JWw TH Date: (/%/](
Comments:
Sa?;);eN%ﬂ;aeirner Sample ID Analysis Laboratory
009%0 505~ FB-0! Diotn/fintom | Ays
0099 505~ FB-0 Gl 53¢ ART
0062 s -F8 -0l 0E/ Tl slids | AT
0963 05— £8 -0l ol gafds | 4RY
qoasy s7s-£8 -0l PN ART
T~
.\\
\\
\\\
T~
Notes

Completed by:

W,W b




Sample Container Logbook

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study
Anacortes, WA

Project Number: 191427.00.000.03.00.000 Time Collected: ;02

Crew: wH 1H Jw Date:  6/%/10

Comments:

Sa?géeNiﬁlt;irner Sample 1D Analysis Laboratory
90965 SI5-FB-o0L Diotn /P Axys
10950 SpsFB-0L Grol Size ART
209%7 $05-FB-0L 10C/Taal Sdlids | ART
409%% S0S-F§-0L Total Salfides ART
90769 Sps-FB -02 Arelve ARL
\

~
e~
\\\N x
‘\\\
.y
\' =
™
.
.
A\\M
‘\H\ \
Notes

Completed by:

il Hee”




Sample Container Logbook

Page 10

Anacortes, WA

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study

Project Number: 191427.00.000.03.00.000 Time Collected: (4]

crew: WH Jw TH Date: 6/%/10

Comments:

Sa?ﬁéeNizmgzirner Sample ID Analysis Laboratory
90990 Spo- FB-03 Oio [ fovonn Axys
909! 505—FB-0% Groin  Sike ART
QAL S09-FB-05 | T0/Torol Sdlids | ARY
404973 Sps-Fh- 03 ool Sulfloes ART
90944 SD5- FB-03 Mrchive 4RT

~
\\ _
-

Notes

Completed by:

will Hé e




Sample Container Logbook

Page 11
2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study
Anacortes, WA
Project Number: 191427.00.000.03.00.000 Time Collected: ”33
Crew: wi T 'TH Date: 6/@;//0
Comments:
Sa'}‘;’:”i‘::;i"er Sample ID Analysis Laboratory
9l 000 ps-FB-0% Dio¥n /Funonn Asge
Q100] Sps- pa-0% G 5120 Ay
N D5~ FB -0 1L Tl &l et
03 SDS - £} 0% Torol  sfiees AT
L S5-Fp-0% Avcnie Ay
~
<
Notes

/
Completed by: W'}{ HM




Sample Container Logbook

Page 12

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study

Anacortes, WA

Project Number: 191427.00.000.03.00.000

Time Collected: l”"lL

Crew: W}

Jw TH

Date: é/ N0

Comments:

Sample Container

Tag Number Sample ID Analysis Laboratory

Q05 SD5-Fp -0 Dl / Farbin Axss

909%6 S5~ Fb-0b Gl §2g ART

90997 S05-FB 06 | 100/ Sorol &dids ART

1099% Sps-F8 —0b Tl suifde ARL
9090 05 - £ 0b Archive ART
.

\
\ |
T~

Notes

Completed by:

wil| Heker”




Sample Container Logbook

Anacortes, WA

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study

Project Number: 191427.00.000.03.00.000

Time Collected: }[ 57

grew: jt WH TH Jw Date: (10
Sa?;;eNiz:';ii:er Sample ID Analysis Laboratory
q [005 SQS—FF'OLF- plbﬁﬁ'\/ﬁumb\ A}(yj
qi096 595 -F§ -0 Gl Size ARLC
qiog7 95 P8 -0 T [Toml &dids | ART
9100% Sth-FB g Toml  &dlHs ART
1009 opo+ B Aroale ARL
™~
~~
\
\\
\\
T

Notes

Completed by:

will Hee™




Sample Container Logbook

Page 14

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study

Anacories, WA

Project Number: 191427.00.000.03.00.000

Time Collected:  [|54

Crew: U\/H TW TH

Date:  &/%/0

Comments:

Sar‘l[l;;eN(zlz?;aeirner Sample ID Anilysis Laboratory
ol SP5-EB-QB | Dioyw /Funel, Axys
_\‘\\‘
\\._\\\x
.
\x.
.
\\\
\\

Notes

Completed by:

Wil Melag/”




Sample Container Logbook

Page 15

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study

Anacortes, WA

Project Number: 191427.00.000.03.00.000 Time Collected: {200
crew: “WH TW TH Date:
Comments:
Sample Container .
Tag Number Sample ID Analysis Laboratory
qlol| SP5-FB-ER Diown/Bon tyys
N

Notes

Completed by:

will  Mabe,~




Sample Container Logbook

Page 16

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study

Anacortes, WA

Project Number: 191427.00.000.03.00.000

Time Collected: [344

Crew: WH

™ JwW

Date: 6/ ﬁ'// 0

Comments:

Sample Container

Tag Number Sample ID Analysis Laboratory
qlor. S0S-FB-05 | Diom/Furtin Awys

IR Sps —£8-05 Rl Size ART

o4 $Ds- P8~ 05 T /Tenl &dRs | ART

91015 Sp5- FB-05 Totol _salbbs ART

q(0lb S05— FB-05 Archlve ART

N

.
\_
S

Notes

Completed by:

will Fivey”




Sample Container Logbook
Page 17

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study
Anacortes, WA

Project Number: 191427.00.000.03.00.000 | Time Collected: {Q#5

Crew: Wi TH j‘/\/ Date: 6/ f)// / ",

Comments:

Sar'?;);eN(i:::;iirner Sample ID Analysis Laboratory
91017 S5 B-07- Diosn /Finrtin Ayys
N01% D-EB-07-0 | Dioyh [furin | Ayys
921019 Do~ FE-(07 Groln iz ART
9020 Sp5-EB~g7-) | Gwln Size ART
910 SP5-F-(7-T | Gw Size ART
g12L S~ FB-07 TOC/Torl &dids | AR
91023 85 —FB -07-0  |Toc/Torl  Sollds | ART
91024 Sps- FB ~01-T | Tet /Tom!l Sdliés | ART
qleLy S¥5 —Fb-07 ol S | AT
loLL, SW5-FB-07-D | Toral S.lfeks ART
9lo27 505~ BB 07T Tl aif0es | ART
QNo2% Sy~ EB-07 Ayclive ART
_____ ~
~—T
______ Notes

Completed by: M/// /{dﬁ/ﬁ//




Sample Container Logbook

Page 18

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study

Anacortes, WA

Project Number: 191427.00.000.03.00.000

Time Collected:

1435

Crew: WH Tw TH

Date:  &/%/(()

Comments:

Sar.p;’éeN%?:;aeirner Sample ID Analysis Laboratory
1929 Sp5-FB-09 Diosin /Bvtin | Ayys
Q1020 5P -£5-0A Gral Hze Al
9103 55— F— o) T /1ol Sllds | ART
91032 505 $8 00 Torol a:9des | ART
q103% Shs-EB-A Avchine ART
~.

—~

Notes

{
Completed by: Wi

Hebal”




Sample Container Logbook

Page 19

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study
Anacortes, WA
Project Number: 191427.00.000.03.00.000 Time Collected: [l{'53
Crew: WH 3'[,\/ TH Date: é/‘ﬁ/lo
Comments: - .
Sar}a;;eN(:j(;:I;zirner Sample ID Analysis Laboratory

9103 505-£840 Diosn/Povein | Ayys

41035 Spo— FB-1( Grin SI36 ART

9026 shs- FB-lo T0C/Toml &dfs, | ART

91057 55~ FE-10 Tonl  Sdis | ART

ql03% S- FB Y Archhg ALY

.

\
\
\
\
\
\\
N
\
TR

Notes

Completed by:

will Hbe”




Sample Container Logbook

Page 20

2010 Supplementary Fidalgo Bay & Custom Plywood Mill Sediment Dioxin Study

Anacortes, WA

Project Number: 181427.00.000.03.00.000

Time Collected: [5’;(
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