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1.0 INTRODUCTION

This document presents the results of the remedial investigation and feasibility study (RI/FS) for
the Weldcraft Steel and Marine Site (Site), which was conducted in accordance with Agreed Order
Number DE 03TCPBE-5623 (Agreed Order) between the Washington State Department of Ecology
(Ecology) and the Port of Bellingham (Port). As the owner of the Site, the Port has conducted a humber
of investigations to characterize environmental conditions for soil, groundwater, surface water, and
marine sediment. These investigations have confirmed that contamination conditions are present in Site
media, which has been reported to Ecology, as required under the Washington State Model Toxics
Control Act (MTCA), Washington Administrative Code (WAC) 173-340.

The Agreed Order also included an interim action to remediate Site contaminated marine
sediment. The interim action was performed in conjunction with infrastructure improvements and marine
habitat enhancements. The interim action removed almost 7,000 cubic yards (CYs) of contaminated
marine sediment and an extensive amount of creosote-treated timbers from the marine environment, and
concurrently created a habitat bench providing over 2 acres of shallow intertidal habitat adjacent to the
outer slope of the Squalicum Outer Harbor breakwater. The interim action is discussed further in
subsequent sections of this document.

The RI describes the environmental setting for the Site, and identifies the nature and extent of
contamination for affected media. The FS develops and evaluates alternatives for cleanup of Site

contamination, and presents a preferred cleanup alternative.

1.1 SITE DESCRIPTION AND BACKGROUND

The Site is located in the northern corner of Squalicum Outer Harbor, as shown on Figure 1. The
preliminary Site boundary is defined as the limits of the Weldcraft historical operations area for the
purposes of RI characterization, and is refined in the FS based on the results of the RI. Site features pre-
dating the 2003 interim action and Site improvements are shown on Figure 2 and current Site features are
shown on Figure 3. As shown on Figure 2, the limits of the Weldcraft historical operations area are
approximately bounded by Roeder Avenue to the east, Squalicum Way to the north, Squalicum Harbor to
the west, and a parking lot to the south.

The Site consists of several buildings, open storage areas, parking lots, and until 2003, a marine
railway. North of Building 1 is the location of a former gasoline underground storage tank (UST) and a
former dispenser island pad that was used to dispense gasoline. An underground tank that was apparently
used as a septic holding tank was formerly located between the dispenser pad and the gasoline UST. The

gasoline UST was removed from the Site by the previous tenant in 1993 and the septic holding tank was
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removed by the Port in 2001. Two active catch basins are located on the Site, labeled Catch Basin Nos. 1
and 2. These catch basins currently have concrete-closed bottoms, although Catch Basin No. 2 had an
open soil bottom until it was replaced by a closed bottom, Type Il catch basin in the fall of 2002. There is
an inactive slot-drain type catch basin, Catch Basin No. 3, which is not currently active located to the
south of Building 3. There are two former and four active outfalls on the Site that discharge to Squalicum
Harbor.

It should be noted that Figure 2 represents features present during the Site’s historical operations.
Existing Site features vary somewhat from those shown on Figure 2 as a result of both the marine
sediment interim action and associated Site redevelopment in 2003 and 2004. Current Site features,

including property ownership information, are shown on Figure 3.

1.2 OBJECTIVES OF THE RI/FS
The objective of the RI/FS is to collect, develop, and evaluate sufficient information regarding the
Site to enable the selection of a cleanup action. Specifically, the RI/FS:

e Characterizes the nature and extent of contamination for affected media (i.e., soil,
groundwater, surface water, and marine sediment)

e Identifies preliminary cleanup levels (PCLs) for affected media

o Develops and evaluates cleanup action alternatives that protect human health and the
environment

e Presents a preferred cleanup action alternative.
This document presents the information collected and the evaluations performed to achieve this

purpose.

1.3 REPORT ORGANIZATION
This RI/FS report is organized as follows:

e Section 2.0 presents project background, including a summary of Site history, and a
description of environmental investigations conducted prior to signing of the Agreed Order.

e Section 3.0 describes the activities conducted following the signing of the Agreed Order,
including RI soil, groundwater, surface water, and marine sediment investigations and the
sediment interim cleanup action.

e Section 4.0 describes the environmental setting for the Site, including its physical features,
geology, hydrogeology, natural resources, and land use.

e Section 5.0 develops Site screening levels for affected media, which are used in Section 6.0
to characterize the nature and extent of contamination.

e Section 7.0 discusses Site contaminant fate and transport, including contaminant sources and
the fate and transport processes for identified exposure processes.
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e Section 8.0 presents the conceptual Site model, including contaminants and sources, and fate
and transport processes.

e Section 9.0 presents the development of cleanup standards for the Site, identifies remedial
action objectives (RAOs), and identifies potentially applicable laws.

e Section 10.0 identifies Site cleanup units; specific areas of the Site to be addressed in cleanup
activities.

e Section 11.0 presents the screening of the remedial technologies.
e Section 12.0 describes the remedial alternatives.

e Section 13.0 evaluates the remedial alternatives, including a description of the evaluation
criteria, the evaluation of the alternatives against the evaluation criteria, and the presentation
of the disproportionate cost analysis.

e Section 14.0 presents the summary and conclusions, including a description of the preferred
alternative.
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2.0 PROJECT BACKGROUND

The Port entered into the Agreed Order with Ecology to complete a Final RI /FS for the entire
Site in 2003. Prior to entering into the Agreed Order, the Port had conducted a number of environmental
investigations. Based on this earlier work, the Agreed Order scope of work allowed for implementation
of an interim action to address contaminated marine sediment followed by performance of an RI/FS of the
entire Site, both of which are presented in this document. This section summarizes the Site history,
environmental investigations, and independent actions conducted prior to signing of the Agreed Order.
RI activities and the sediment interim action are summarized in Section 3.0, and the results of the RI,
integrated with the results of previous investigations, are presented in Section 6.0 (Nature and Extent of

Contamination).

2.1 SITEHISTORY

Historical fire insurance maps from 1904 and 1913 show the Site area was originally undeveloped
tidelands of Bellingham Bay. The Port has owned the property since 1927. In the 1920s, the area was
filled with material dredged during construction of the Squalicum Waterway and from other upland
sources of fill. By the 1940s and 1950s, various large businesses began operation in the fill areas along
the waterway (Landau Associates 1993).

Weldcraft Steel and Marine was established on the Site in 1946 and was initially involved in
general boat repair activities. The company was known as Weldcraft Steel Works until 1961, Weldcraft
Steel and Tank from 1961 to 1972, and Weldcraft Steel and Marine from 1972 forward. Weldcraft Steel
and Marine primarily operated as a boatyard that conducted various activities, including boat
construction, repair, and maintenance; wood and metal fabrication; marine pipefitting; electrical; sheet
metal work; painting; machinery construction, installation, and repair; vessel haul-out and launching;
lofting and pattern-making; canvas and plastic work; storage, brokerage, retail, and wholesale sales; and
concrete work.

The Site was identified as one of several cleanup sites in the Bellingham Bay Comprehensive
Strategy final environmental impact statement (FEIS; Anchor Environmental 2000) developed under the
Bay-wide Demonstration Pilot. Ecology placed the Site on its Confirmed and Suspected Contaminated
Sites List in 2001, and gave the Site a “1” ranking under the Washington Ranking Method (WARM)
following completion of a Site Hazard Assessment (SHA) in 2002. WARM categorizes contaminated

sites between 1 and 5, with 1 representing the highest priority for cleanup.
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The Port’s lease with Weldcraft Steel and Marine was terminated in February 2000 and the Port
obtained full operational control of the Site in July 2000. The Port entered into an Agreed Order with
Ecology in July 2003.

Since April 2004, the Site has been leased to and occupied by Seaview Marine, operating as
Seaview Boatyard North, a company that performs general boat repair activities. A number of
improvements to Site infrastructure and an interim action that primarily addressed marine sediment
contamination conditions were implemented in 2003 and 2004. The Site improvements that were made in
conjunction with and concurrent to the marine sediment interim action to support the operations of
Seaview Boatyard North included:

e Removal of the marine railway system

o Installation of a new steel sheet pile bulkhead to enclose the former marine railway ramp and
to facilitate removal of contaminated marine sediment (existing bulkhead left in place)

e Backfilling and paving of the upland portion of the former marine railway ramp to adjacent
grades

e Repair of the existing timber bulkhead along the north shoreline

e Repair/replacement of damaged timber piles associated with the existing wharf and north
timber bulkhead and the north travel lift float

e Marine sediment dredging to attain adequate drafts of -12 feet (ft) Mean Lower Low Water
(MLLW) for vessels in the vicinity of the new 150-ton travel lift

o Repair/replacement of selected structural elements of the existing wharf

e Construction and installation of a new 150-ton travel lift pier to replace the marine railway.

A marine habitat bench was created in conjunction with the activities described above to mitigate
for the impacts of the Site improvements on aquatic habitat and to provide additional marine habitat
enhancement beyond that required for mitigation. The habitat bench is discussed further in Section 3.4.1.

Current Site features are shown on Figure 3.

2.2 PRE-AGREED ORDER ENVIRONMENTAL ACTIVITIES

Assessment of a site is often implemented in multiple investigative phases, with each phase
building on the understanding developed from the previous site investigations. A number of upland and
marine sediment investigative efforts have been completed at the Site, starting with the Phase |
Environmental Site Assessment (ESA) in 1993 (Landau Associates 1993) and progressing through upland
remedial investigation activities initiated in 2003. In addition to environmental investigation activities,
the Port conducted waste removal and decommissioning activities to prevent potential releases from
hazardous materials left by its former tenant. Waste removal and decommissioning activities are

discussed further in Section 2.2.2.
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Prior to entering into the Agreed Order, the Port conducted Site investigation activities as
independent actions under MTCA, including development of the Upland RI Work Plan (Landau
Associates 2002). Ecology comments were considered prior to work plan implementation. Work
conducted under the Upland Rl Work Plan is presented as “remedial assessment” work in this report
because the activities were conducted prior to the Agreed Order. Only environmental investigation
activities conducted subsequent to signing of the Agreed Order are considered RI activities for the
purposes of this report.

2.2.1 PREVIOUS INVESTIGATIONS

This section provides a description of Site environmental investigation activities conducted prior
to signing the Agreed Order. The description of relevant previous Site investigation activities are
integrated in this section by the nature of the investigation activity or the media of concern (e.g., soil,
groundwater, or marine sediment investigations) to provide the reader a comprehensive understanding of
the scope of investigation activities that were implemented prior to conducting the RI.

The results of the previous investigations are presented with the RI data in Section 6.0. However,
a brief description of the conclusions for each investigation phase that preceded the RI (e.g., Phase Il ESA
and Phase 111 ESA) is presented in this section to provide the reader an understanding of the basis for the
subsequent RI activities.

A number of environmental investigations were conducted at the Site that provided data used in
this RI. Prior to implementation of the RI, investigations at the Site included:

e Phase | ESA (Landau Associates 1993)

e Phase Il ESA (Landau Associates 1998)

e Phase Il ESA (Landau Associates 2001c)

e Supplemental Marine Sediment Investigation (Landau Associates 2001d)

e Upland remedial assessment in 2002 (results not previously reported).

A total of 37 soil borings, 8 soil grab samples, 9 monitoring wells, and 1 hand auger were
completed during these pre-RI investigations. Groundwater samples were collected from seven of the
borings, in addition to samples collected from the nine monitoring wells. Also, a total of 15 surface
marine sediment samples and 7 sediment cores, including 10 discrete samples, were collected during
these pre-RI investigations. Boring logs and well construction details are presented in Appendix A.

Site drainage was evaluated based on visual observations of drainage features, catch basins, and
outfalls made during the Phase | ESA, and the remedial assessment. The evaluations were focused on
general Site drainage characteristics, and on evaluating stormwater controls at the Site related to the

management of stormwater.
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Table 1 summarizes the scope of explorations associated with pre-Agreed Order investigation
activities and post-Agreed Order activities. A summary of the upland and marine sediment sampling
activities and the associated sample analyses are presented in Table 2. Upland sampling locations,
including those related to pre-Agreed Order activities, are shown on Figure 4. Pre-interim action and
Agreed Order marine sediment sampling locations are shown on Figure 5.

The results of these investigations are summarized below. Where referenced in this section,
screening levels refer to the criteria developed in Section 5.0 for affected media, as presented on Tables 6
and 7. The individual investigation reports for the Phase I, Il, and 1ll ESAs provide more complete

information on the activities associated with these investigations.

2.2.1.1 Phase | ESA

The 1993 Phase | ESA identified various areas of potential environmental concern, primarily
related to poor housekeeping practices during Site operations. Specific items of concern that were
identified in 1993 included:

e Potential impacts to soil and groundwater from one or more USTs. One former gasoline UST
had been removed from the north side of Building 1, but there were no records documenting
the removal procedures or whether the tank had leaked. A second UST was suspected to be
present on the north side of Building 1 based on the presence of a vent pipe. There was no
information regarding the type of UST, if present, or whether the tank had ever leaked. The
suspected second UST was subsequently determined to be a former septic holding tank
during its removal (see Section 2.2.2).

e Extensive oil staining in the outside paved storage areas and unpaved yard that may extend
beyond the surface due to prolonged operations at the Site.

e Historical sandblasting activities in the yard and buildings and near the marine railway could
be a source of heavy metal impact to soil, groundwater, and marine sediment.

e Potential impacts to marine sediment due to an outfall located in the bulkhead west of the Site
buildings; the origin and use of the outfall was not determined.

2.2.1.2 Phase Il ESA

The 1998 Phase Il ESA evaluated conditions of potential concern identified in the Phase | ESA,
including the location of a former gasoline UST, location of the former septic holding tank, the catch
basins, oil stained areas, and boat maintenance work yards. Based on the results of the investigation, the
findings include the following:

e The former gasoline UST had locally affected Site soil and groundwater with primarily
gasoline-range petroleum hydrocarbons at concentrations greater than the screening levels.
Groundwater did not exceed screening levels, except for gasoline-related constituents in the
vicinity of the former gasoline UST.
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Localized areas of oil-range petroleum hydrocarbon contamination were identified at three
locations, although revisions to the MTCA regulations implemented in 2001 resulted in the
concentrations being below the screening levels in all but one location (SB-8).

Lead concentrations above the soil screening level was identified in shallow soil in the
northeast work yard to the east of Building 1 at one location (SB-20).

Marine sediment containing concentrations of a number of metals and organic constituents
above the screening levels was encountered in surface sediment collected from the marine
railway well area.

2.2.1.3 Phase 111 ESA

The 2001 Phase Il ESA further evaluated soil and groundwater quality conditions in the
vicinity of the oil-range petroleum hydrocarbon soil contamination and gasoline-range
petroleum hydrocarbon contamination identified during the Phase Il ESA. No constituents
were detected above the screening levels in soil samples collected during the Phase 111 ESA.
No constituents exceeded the groundwater cleanup levels for gasoline-related constituents in
the samples collected from wells located upgradient and downgradient of the former UST
source area, although no groundwater samples were collected from the source area.

2.2.1.4 Supplemental Marine Sediment Investigations

Landau Associates conducted a supplemental marine sediment investigation in 2000 and a marine

sediment remedial assessment in 2001. These investigations identified marine sediment contamination

extending to a depth of 4 ft in the vicinity of the marine railway. Tributyltin (TBT) and mercury were the

ubiquitous contaminants identified in Site marine sediment. TBT concentrations tended to decrease with

depth, indicating it was a more recent contaminant. Mercury contamination tended to increase with

depth, indicating that mercury was a historical contaminant. Other marine sediment screening level

exceedances at the Site prior to implementation of the marine sediment interim action consisted of:

Fluoranthene: Marine surface sediment organic carbon normalized concentration at SD-TL
of 268 milligrams per kilogram (mg/kg), compared to the fluoranthene Sediment
Management Standards (SMS; Chapter 173-204 WAC) sediment quality standard (SQS) of
160 mg/kg.

Bis(2-ethylhexyl)phthalate (BEHP): Marine surface sediment organic carbon normalized
concentrations of 63 mg/kg at RIFS-02 and 85 mg/kg at SD-MW, compared to the BEHP
SQS of 47 mg/kg.

Copper: Marine surface sediment concentration at RIFS-02 of 827 mg/kg, compared to the
copper SQS of 390 mg/kg.

As discussed in the Interim Action Work Plan (Landau Associates 2003), Appendix C to the
Agreed Order:

The marine railway near its upland terminus appeared to be the primary source of marine
sediment contamination from historical Site operations.

To a lesser extent, the travel lift vicinity may have also contributed to marine sediment
contamination in the past.
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e Auvailable data do not suggest that the outfalls were a significant source of Site marine
sediment contamination.

2.2.1.5 Upland Remedial Assessment

The upland remedial assessment was conducted in 2002 to fill data gaps remaining from the
previous Site investigations. The remedial assessment focused on further characterization of soil and
groundwater conditions near the former gasoline UST and in the vicinity of Catch Basin No. 2, and the
potential for impacts to Bellingham Bay. The results confirmed the presence of gasoline-range petroleum
hydrocarbons exceeding the screening levels in the immediate vicinity of the former UST, and indicated
that natural attenuation appeared to be occurring downgradient of the gasoline source area. The
investigation also demonstrated that downgradient groundwater was not affected by diesel-range

petroleum hydrocarbon contamination that had been detected in Catch Basin No. 2 sediment.

2.2.2 WASTE REMOVAL AND DECOMMISSIONING

As an independent action, the Port performed waste removal and decommissioning activities at
the Site in preparation for use by its new tenant, Seaview Boatyard North in January 2001. The Port
cleaned out the three catch basins and removed a septic holding tank from the northwest side of
Building 1. During its removal, the underground tank was determined to most likely be a septic holding
tank based on the fact that the exit line was vitrified clay pipe that drained toward Squalicum Way.
The materials of construction (i.e., vitrified clay), and the direction of discharge indicated that the
tank was most likely used to hold septage that was then discharged to the sanitary sewer along
Squalicum Way. The Port also removed the concrete dispenser island pad from the northwest side of
Building 1, which was associated with the former gasoline UST, whose undocumented removal was
conducted by the former tenant.

As part of that independent action, samples of soil from the septic holding tank excavation,
beneath the open bottomed catch basin (Catch Basin No. 2), and beneath the removed dispenser island
pad were collected and tested to further document and evaluate Site conditions. The locations of the
former septic holding tank, dispenser island pad, and Catch Basin No. 2 are shown on Figure 2. The
results of the waste removal and decommissioning activities are documented in a technical memorandum
(Landau Associates 2001b), which includes a more complete description of the activities. The analytical
results for the soil samples collected during the independent action indicated that:

e The soil sample collected from below the base of open-bottom Catch Basin No. 2 following
removal of accumulated stormwater sediment and soil contained total petroleum
hydrocarbons (TPH) in the diesel range at a concentration of 2,500 mg/kg, which exceeds the
screening level of 2,000 mg/kg.

5/14/14 P:\001\024\FileRm\R\05-14 RI-FS\Weldcraft RI-FS.docx 2'6 LANDAU ASSOCIATES



e The soil sample collected from the septic holding tank excavation bottom contained TPH in
the gasoline range at a concentration of 470 mg/kg, which exceeds the screening level of
30 mg/kg [based on the presence of benzene (see Section 5.0)]. [There is no evidence that
gasoline was stored in or discharged to the septic holding tank. The former gasoline UST,
associated fuel lines, and/or dispenser island are the probable source(s) of the gasoline TPH
levels detected at this location.]

e The soil sample collected from beneath the former dispenser island pad indicated the
presence of gasoline-range TPH at a concentration above the screening level.

The analytical results for these interim action activities are presented in Section 6.0.
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3.0 AGREED ORDER FIELD ACTIVITIES

This section describes activities conducted under the Agreed Order, including RI activities and
the marine sediment interim action. RI field methods are described in Appendix B. The description of
relevant Site characterization activities are integrated in this section by media of concern (i.e., soil,
groundwater, marine sediment, and surface water) to provide the reader a comprehensive understanding
of the scope of activities that were conducted under the Agreed Order. Upland RI data are presented in
conjunction with upland pre-RI data in Sections 4.0 (Environmental Setting) and 6.0 (Nature and Extent
of Contamination) to provide an integrated evaluation of upland data relevant to the nature and extent of
Site contamination. Pre-Agreed Order and interim action performance and confirmational monitoring
marine sediment quality data are discussed in this Section and in Section 6.0 to provide the reader an
understanding of sediment quality conditions prior to and following implementing the marine sediment

interim action.

3.1 SOIL INVESTIGATION

In spring 2006, 21 soil borings (SB-34 through SB-43, SB-53, SB-54, SB-55, SB-57, SB-59,
SB-61 through SB-65, and SB-67) were installed to better delineate the extent of soil contamination
associated with the former gasoline UST. The explorations were advanced using direct-push drilling
methods, in accordance with the Supplemental Rl Work Plan (Landau Associates 2006a). The soil
borings were installed in and around Buildings 1 and 2, as shown on Figure 4. Soil samples were
screened with a photoionization detector (PID) and the sample with the highest PID reading from each
boring was tested for gasoline-range petroleum hydrocarbons using Method NWTPH-G. Selected
samples were also analyzed for benzene, toluene, ethylbenzene, and xylene (BTEX).

In spring 2006, eight soil borings (SB-44 through SB-51) were also advanced in the vicinity of
the former Northeast Work Yard sandblast area located east of Building 1, as shown on Figure 4. The
soil borings were drilled using a combination of direct-push drilling methods and hand-auger techniques
due to access limitations. Soil samples were collected from three discrete intervals [0 to 1 ft below the
ground surface (BGS), 1 to 2 ft BGS, and 2 to 3 ft BGS]. Soil samples from each 0- to 1-ft interval were
analyzed for arsenic, copper, lead, mercury, nickel, and zinc. Soil samples from deeper intervals were
analyzed for those constituents that exceeded the screening levels in the overlying interval.

In fall 2007, two soil borings (SB-68 and SB-69) were advanced in the vicinity of Catch Basin
Nos. 1 and 3, respectively. Soil samples were collected immediately below the bottom depth of each
catch basin. Soil samples were analyzed for NWTPH-G and total metals (copper, lead, mercury, nickel,

and zinc). Soil boring logs are presented in Appendix B.
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3.2 GROUNDWATER INVESTIGATION

RI groundwater investigation activities included construction of additional monitoring wells and
groundwater monitoring at both the new wells and existing wells (Figure 4). Groundwater samples were
also collected from soil borings and a weep hole present in the bulkhead located between the 150-ton
travel lift piers.

Weep holes are installed in sheet pile bulkheads to allow groundwater to discharge through the
wall and prevent the buildup of hydrostatic pressure. Weep holes are spaced about every 10 ft along the
wall at an elevation of about 6 ft MLLW. Although there are a number of weep holes in the galvanized
steel bulkhead, the weep hole located just south of the northern 150-ton travel lift pier is the only one that
exhibits sufficient discharge of groundwater for sampling. The weep hole discharges groundwater at a
high rate, likely because it is in direct hydraulic connection with coarse sand and gravel backfill placed
between the old and new bulkheads and in the former marine railway well located immediately
upgradient of the weep hole. The flows from the weep hole are sufficient to cause a large stream of water
from weep hole to project a significant distance into the marina, and as a result, a steel drop tube was
installed at the weep hole to direct groundwater discharge downward to avoid discharging groundwater on
boats using the travel lift. The two other weep holes between the 150-ton travel lift piers also exhibit
minor seepage, but insufficient flow for groundwater sampling.

Groundwater monitoring of wells installed prior to the Rl was conducted during summer 2004 to
determine whether groundwater quality conditions had changed since the previous round of sampling in
2002, and to collect supplemental data on groundwater metals concentrations near the downgradient,
western end, of the Site. Monitoring wells MW-3, MW-4, MW-7, and MW-8 were sampled and tested
for NWTPH-G and BTEX to evaluate conditions downgradient of the former gasoline UST. Monitoring
wells MW-1, MW-3, MW-4, and MW-7 were sampled and tested for selected dissolved metals (arsenic,
copper, lead, mercury, nickel, and zinc) based on previously detected elevated concentrations for these
metals in shallow soil. Additionally, monitoring well MW-9, located downgradient of Catch Basin No. 2,
was sampled and tested for diesel- and oil-range organics using Method NWTPH-Dx.

Three additional groundwater monitoring wells, MW-10, MW-11, and MW-12, were installed in
spring 2006 adjacent to the shoreline to characterize groundwater metals concentrations as close as
practicable to the point of groundwater discharge to surface water. Drilling and construction of the
monitoring wells were conducted in accordance with the Supplemental Rl Work Plan (Landau Associates
2006a). Boring and well construction logs for the monitoring wells constructed during the RI are
presented in Appendix B.

Monitoring well water levels were gauged and groundwater samples collected from selected wells

in June and December 2006 to provide additional data for evaluating groundwater quality, flow direction,
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and gradient. The samples were analyzed for dissolved metals (copper, lead, mercury, nickel, and zinc).
Two groundwater samples were collected from each of the selected wells during the December sampling
round to evaluate the extent to which groundwater quality was affected by high and low tidal stages; these
samples were analyzed for dissolved metals (copper, nickel, and zinc) and geochemical parameters.

Additional groundwater quality samples were collected in October 2007 from soil borings SB-68
and SB-69, located immediately downgradient of Catch Basins Nos. 1 and 3, respectively, for analysis of
volatile organic compounds (VOCs), NWTPH-G, and dissolved metals (copper, lead, mercury, nickel,
and zinc) to evaluate whether leakage from the catch basins may have impacted groundwater quality.
Also in October 2007, a groundwater sample was collected from well MW-9 and analyzed for VOCs,
NWTPH-G, and NWTPH-Dx to confirm earlier groundwater monitoring that indicated groundwater was
not affected by releases from Catch Basin No. 2.

In February and November 2007, groundwater samples were collected from the bulkhead weep
hole present immediately south of the northern 150-ton travel lift pier to evaluate groundwater quality at
its point-of-discharge to surface water. Other weep holes were evaluated for potential sampling, but
insufficient discharge was occurring for sample collection. The weep hole groundwater samples were
analyzed for NWTPH-G, BTEX, VOCs, dissolved metals (copper, nickel, and zinc), and conventional

parameters.

3.3 SURFACE WATER INVESTIGATION

Surface water samples were collected from a nearby dock extending into Bellingham Bay in
December 2006 and February 2007 to evaluate background surface water quality conditions in the Site’s
vicinity. The surface water samples were analyzed for dissolved metals (copper, nickel, and zinc) and

conventional parameters.

3.4 MARINE SEDIMENT INTERIM ACTION AND COMPLIANCE
MONITORING

This section summarizes the marine sediment interim action conducted at the Site between
September 2003 and March 2004 to fulfill one of the Agreed Order requirements. The interim action was
conducted to address the marine sediment contamination identified during the 2000 and 2001 marine
sediment remedial assessment described in Section 2.2.1.4. A more detailed description of the interim
action is provided in the Interim Action Completion Report (Landau Associates 2006b), which is
provided on a compact disk in Appendix C of this RI/FS report. Compliance monitoring activities

associated with the interim action are also described in this Section.
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3.4.1 INTERIM ACTION

As discussed in Section 2.2.1.4, marine sediment contamination associated with historical
boatyard activities existed in the vicinity of the former marine railway and the existing 30-ton travel lift,
and consisted primarily of TBT and mercury contamination with less extensive, co-located, marine
sediment contamination consisting of other metals and organic constituents. The nature and extent of pre-
interim action marine sediment contamination is presented on Figures 6 and 7 as exceedance ratios
relative to the sediment screening criteria used at the time of the interim action, which consist of the SQS
and the Cleanup Screening Level (CSL). An exceedance ratio is the ratio of the measured concentration
to the applicable criterion and provides a representation of the degree to which a concentration exceeds
the criteria (i.e., an exceedance ratio of two indicates that the concentration is two times the criterion).
The pre-interim action marine sediment quality data and the SQS and CSL criteria are presented in tabular
format in Appendix D.

The marine sediment interim action consisted of dredging about 6,800 CYs of contaminated
marine sediment and, in areas dredged to below elevation -13 ft MLLW, backfilling with clean, imported
gravelly sand. Marine sediment dredging was conducted in conjunction with removal of the marine
railway, construction of a new bulkhead, and other Site improvements. The extent of the marine sediment
dredging is shown on Figure 8.

A marine habitat bench was constructed concurrent with the sediment interim action. The habitat
bench was constructed to mitigate for impacts associated with Site redevelopment, and as such, is not
related to Site environmental conditions or Agreed Order activities. The performance of the habitat bench
is being tracked by the U.S. Army Corps of Engineers (USACE) and state and federal resource services
under the conditions associated with the permits issued for in-water construction. As a result, the

construction and performance of the habitat bench is not addressed in this document.

3.4.2 DEVELOPMENT OF SEDIMENT CLEANUP LEVELS

Sediment cleanup levels were developed for the interim action based on potential exposure
pathways and receptors of contaminants in sediment. The potential exposure pathways and receptors
include the following:

e Marine sediment uptake by benthic organisms. There is a potential pathway for benthic
organisms to uptake contaminated marine sediment.

e Ingestion of benthic organisms (Food Chain) — potential pathway. There is a potential for
humans to be exposed to Site contaminants through ingestion of benthic organism and/or fish
that have been exposed to Site contaminants that are bioaccumulative. The commercial use
of the Site marine area and limited public access largely prevents the direct harvesting of
benthic or epibenthic organisms from the Site. However, the Site is likely frequented by
forage fish and migratory salmon that may consume benthic organisms present at the Site,
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potentially resulting in direct impacts to the fish and food chain affects to higher order aquatic
species and humans that consume the affected fish.

Incidental contact by humans with contaminated marine sediment was not considered a potential
pathway due to the inaccessibility of the sediment to humans at this Site. To address the potential
exposure pathway to benthic organisms, marine sediment cleanup levels were developed using the SMS
cleanup standards for each constituent of concern (except TBT which does not have promulgated SMS
values). The SMS rule was recently updated and went into effect on September 1, 2013. The SMS
cleanup standards are protective of the benthic organisms and range from the SQS [the level below which
is expected to cause no adverse effects to biological resources nor pose a significant health threat to
humans; now referred to as the Sediment Cleanup Objective (SCO)] to the CSL (the level expected to
cause only minor adverse effects to biological resources).

Based on WAC 173-333, the only potentially bioaccumulative toxins (PBTs) in marine sediment
are mercury and certain polycyclic aromatic hydrocarbons (PAHSs). Although no site-specific mercury
cleanup level was developed to address the potential exposure pathway through the food chain, a
bioaccumulative screening level (BSL) for mercury has been developed for the Whatcom Waterway Site
(Whatcom County Superior Court 2007). This BSL (1.2 mg/kg) is greater than the SMS numeric benthic
criterion.

Some PAHSs in the heavy PAH (HPAH) range are also considered PBTs, which can affect humans
and other higher trophic-level species. The new SMS rule requires the development of screening levels
that consider bioaccumulative effects if PBT compounds are present at concentrations greater than the
natural background concentrations. Guidance for addressing PBTs in marine sediment is provided in the
draft Sediment Cleanup Users Manual (SCUM) Il (Ecology 2013).

Under the draft of SCUM II, the SCO for PBTs is the highest of the following:

o Natural background concentrations

e Practical quantitation limit (PQL)

¢ Risk-based concentration.

The CSL is based on the highest of the:

e Regional background concentration

e PQL

e Risk-based concentration.

The revised draft SCUM |1 guidance presents calculated Puget Sound natural background values
for PBTs, however Ecology has not yet calculated regional background concentrations for Bellingham

Bay. The PQLs are established for analytes based on laboratory reporting limits. Risk-based
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concentrations have not been developed as it was assumed that these would be lower than the PQL and
background levels.

PAHs are ubiquitous in the marine environment and are typically elevated above natural
background in marinas and other working waterfront areas due to the presence of creosoted pilings,
bulkheads, and other marine structures. Site PAH concentrations, specifically carcinogenic polycyclic
aromatic hydrocarbons (cPAH) TEQ values, range between14.6 pg/kg and 78.5 pg/kg, as presented in
Table 10. Values for cPAH TEQs detected elsewhere in Squalicum Harbor ranged between 18.2 pg/kg
and 126.5 pg/kg in samples collected during a 2007 sediment quality investigation for the Port’s Gate 3
project, as presented in Table 11. Since Site cPAHs are less than or equal to values found within the
Squalicum Harbor area, the cPAHSs present in Site marine sediment do not appear to be related to Site
releases.

Ecology has not yet calculated a regional background concentration for cPAHSs, but cPAH
concentrations within Squalicum Harbor, including the Site, may be consistent with regional background
concentrations. Because the cPAHSs do not appear to be related to Site releases and Ecology has not yet
calculated regional background, no screening level is established for the Site at this time. Ecology will
revisit this as part of developing the cleanup action plan for the Site, at which time the source of cPAHs in
Site marine sediment may be further evaluated and regional background concentrations may be available.

Although no promulgated SMS values are available for TBT, the Dredged Material Management
Program (DMMP) evaluation criteria for open water disposal identifies a no effects TBT marine sediment
porewater criteria of 0.05 micrograms per liter (ug/L) and a potential adverse affects marine sediment
porewater criteria of 0.15 ug/L for open water disposal of dredged material. These Puget Sound Dredge
Disposal Analysis (PSDDA) criteria provide a reasonable basis for assessing the potential effects of TBT
on marine biota. For the purposes of this RI, a TBT porewater concentration of 0.05 ug/L is considered
analogous to the SQS and a TBT porewater concentration of 0.15 ug/L is considered analogous to the
CSL.

Because significantly more bulk TBT data are available than porewater TBT data, a correlation
between bulk and porewater TBT concentrations was developed to allow a more comprehensive
evaluation of the extent of TBT contamination based on bulk TBT data. A linear regression analysis was
performed for co-located porewater and bulk TBT data. A strong correlation with an R? of 0.96 was
obtained for the six available data points, as shown on Figure 9. Based on this linear regression, the
preliminary Site-specific bulk TBT SQS and CSL criteria are 79 micrograms per kilogram (ug/kg) and
156 pg/kg, based on the PSDDA TBT porewater evaluation criteria of 0.05 and 0.15 ug/L, respectively.

These values were developed with the review and concurrence of Ecology. Because the SQS was
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selected as the basis for the preliminary marine sediment cleanup levels, the TBT concentration of
79 ug/kg was identified as the marine sediment screening level for TBT.

The marine sediment cleanup levels are presented in Table 3.

3.4.3 COMPLIANCE MONITORING
Compliance monitoring for the interim action consisted of the following:

e Protection monitoring to confirm that human health and the environment are adequately
protected during construction of the interim action

e Performance monitoring to confirm that the interim action attained the sediment screening
levels within the predominantly biologically-active zone [the upper 12 centimeters (cm)]
established for the project

e Confirmational monitoring to confirm the long-term effectiveness of the interim action once
the cleanup standards and other performance standards have been attained.
This section summarizes the performance and confirmational monitoring and the development on the
cleanup standards used in the monitoring program. Further details of the interim action compliance
monitoring are provided in the Interim Action Completion Report (Appendix C; Landau Associates
2006b) and the 2009 Sediment Data Report (Appendix E; Landau Associates 2009a).

3.4.3.1 Performance Monitoring

Performance monitoring was first conducted in January 2004, immediately following the interim
action dredging in the Marine Area. Twelve surface marine sediment samples (SPM-1 through SPM-12)
were collected at the locations shown on Figure 10, to determine if the dredging associated with the
interim action had removed sediment with chemical concentrations above the project sediment quality
standards (i.e., the SQS and the CSL). The samples were tested for semivolatile organic compounds
(SVOCs), metals (i.e., arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc), bulk
organotins (including TBT), and total organic carbon (TOC). Two samples collected from the marine
railway well area (SPM-7 and SPM-11) also underwent analysis for TPH using methods NWTPH-Gx and
NWTPH-Dx. The analytical results are summarized in tabular format in Appendix F.

The analytical results from this round of performance monitoring indicated that surface marine
sediment at each of the nine sampling locations within the marine dredge area still exceeded the SMS
SQS or CSL numeric benthic criteria for mercury, zinc, TBT and/or individual PAHs, as shown on
Figure 10. Only analytical results for two sediment samples collected outside the dredge prism, SPM-10
and SPM-11, did not exceed the SMS SQS and the CSL numeric benthic criteria. Based on these initial
results, additional dredging was performed in front of the former marine railway well area, which
included sample locations SPM-3 and SPM-5, in February 2004.
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In July 2004, supplemental marine sediment performance monitoring was implemented to
evaluate the vertical extent of the marine sediment cleanup level exceedances where additional dredging
did not occur (i.e., at sample locations SPM-2, SPM-4, and SPM-6) and to evaluate whether the additional
dredging conducted in front of the former marine railway well area at sample locations SPM-3 and
SPM-5 achieved the sediment interim action cleanup levels. The marine sediment samples collected in
July 2004 were labeled SPM-2A, SPM-3A, SPM-4A, SPM-5A, and SPM-6A and were located as shown
on Figure 10. At locations SPM-3A and SPM-5A surface samples were collected. At locations SPM-2A,
SPM-4A, and SPM-6A, core samples were collected. Subsamples were collected from each core from the
following intervals (based on zero being the top of the post-dredging surface or the base of the backfill):
0 to 4 inches (0 to 10 cm), 12 to 16 inches (30 to 40 cm), and 24 to 28 inches (61 to 71 cm). Backfill
material, if present, was not sampled. Note that the 2004 compliance monitoring activities were
conducted based on the standard SMS definition of the upper 10 cm representing the predominantly
biologically-active zone, prior to the upper 12 cm being established as the more applicable surface
sediment sampling interval for Bellingham Bay (RETEC 2006).

The additional marine sediment samples were analyzed for mercury (all samples) and TBT
(SPM-3A and SPM-5A). SVOCs and metals, other than mercury, were not tested because the number
and level of exceedances for these parameters were low relative to the number and level of mercury and
TBT exceedances. None of the sediment samples analyzed during the July 2004 performance monitoring
event exhibited exceedances of the SQS or CSL numeric benthic criteria, except for mercury in SPM-4A
(0 to 4 inches), which was detected at a concentration above the CSL. July 2004 mercury results are

presented on Figure 10 and the July 2004 analytical results are presented in tabular format in Appendix F.

3.4.3.2 2009 Confirmational Sampling

Confirmational monitoring to determine the long-term effectiveness of the interim action was
conducted in October 2009, approximately five years after completion of the interim action. Marine
sediment samples were collected at nine locations within the Marine Area. Six samples were collected
from the location of the interim action dredge prism. Five of these samples were co-located with the 2004
post-interim action performance monitoring locations that exhibited the highest concentrations of
sediment constituents of concern (COCs) in the post-interim action sediment compliance monitoring.
The remaining three samples were collected immediately outside the former dredge prism and were also
co-located with previous confirmational sampling locations. Where applicable, the sample identifications
included the post-interim action compliance monitoring sample identifications and the year 2009. The

2009 confirmation sampling locations are shown on Figure 11. Each sediment sample consisted of

5/14/14 P:\001\024\FileRm\R\05-14 RI-FS\Weldcraft RI-FS.docx 3'8 LANDAU ASSOCIATES



sediment collected from the upper 12 cm, which is considered the biologically-active zone for Bellingham
Bay (RETEC 2006), as indicated above.

The sediment was retrieved at each sampling station using a 36-ft vessel with a pneumatic power
grab sampler. In accordance with the Sampling and Analysis Plan (SAP) prepared for the 2009
confirmational sampling event (Landau Associates 2009b), samples for laboratory analysis were collected
from the upper 12 cm using a stainless-steel spoon, homogenized in a stainless-steel bowl, and placed in
the appropriate sample container. The sediment samples were analyzed for the COCs (i.e., mercury, zinc,
acenaphthene, flourene, fluoranthene, phenanthrene, and dibenzofuran). TOC in each sediment sample
was also measured.

For data validation purposes, a blind field duplicate sample was collected at station SPM-4-09
(duplicate sample identified as SPM-0-09). Matrix spike and matrix spike duplicate samples were also
collected at station SPM-10-09. The blind field duplicate and the matrix spike and matrix spike
duplicates were analyzed for all of the COCs. None of the concentrations exceeded the SQS or CSL
numeric benthic criteria. Reporting limits for the non-detected constituents were also below the SQS and
CSL numeric benthic criteria. The analytical results for the 2009 confirmational sampling are discussed
further in Section 6.4; the 2009 Sediment Data Report (Landau Associates 2009a) is included in
Appendix E.

5/14/14 P:\001\024\FileRm\R\05-14 RI-FS\Weldcraft RI-FS.docx 3'9 LANDAU ASSOCIATES



4.0 ENVIRONMENTAL SETTING

This section describes the Site environmental setting. The results of previous investigations
relevant to the Site environmental setting are integrated with RI data in this section to provide the reader a
comprehensive understanding of Site conditions. The environmental setting includes physical conditions,
geology, hydrogeology, natural resources, and land and navigational uses. Laboratory analytical results

and associated evaluation of the nature and extent of contamination are presented in Section 6.0.

4.1 PHYSICAL CONDITIONS

Site physical conditions are relevant because they have the potential to affect the fate and
transport of contaminants. Physical conditions discussed below include Site shoreline features,
topography, bathymetry, surface cover, stormwater management, and utilities.

4.1.1 SHORELINE FEATURES

Historical shoreline features are shown on Figure 2 and current shoreline features are shown on
Figure 3. As previously discussed in Section 2.1, shoreline features were significantly altered during Site
redevelopment in 2003. Site improvements were installed concurrent with sediment interim action
activities. The primary changes that occurred to shoreline features included removal of the marine
railway and construction of a new galvanized steel bulkhead along the shoreline. Removal of the marine
railway eliminated the primary source of Site marine sediment contamination. The new significantly
modified groundwater flow by restricting groundwater discharge at the bulkhead and redirecting it to the
northern bulkhead weep hole located between the 150-ton travel lift piers; minor groundwater seepage has
also been observed from two other weep holes located between the 150-ton travel lift piers, but at flow
rates too low to quantify or sample. Wetting has also been observed at some bulkhead sheet pile seams,
but not visible flow. The bulkhead extends a significant distance into the underlying glacial marine drift
aquitard, providing a vertical barrier to groundwater migration, with the primary point of groundwater
discharge being the bulkhead weep hole located between the newly installed 150-ton travel lift piers, as

shown on Figure 3.

4.1.2 TOPOGRAPHY AND BATHYMETRY
The upland portion of the Site is relatively flat with a surface elevation ranging between 14 ft to
15 ft MLLW. Because of the limited topographic relief, a Site topographic map was not prepared for this

report.
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The post-interim action bathymetry for the Site is shown on Figure 12. A depression exists
within the dredge prism where contaminated marine sediment was removed. However, clean granular
backfill was placed in the western portion of the dredge prism where post-dredge bottom elevations were
below -13 ft MLLW. The area over which at least 0.5 ft of cleanup backfill was placed within the dredge
prism is shown on Figure 12.

Squalicum Harbor was originally dredged in 1958 to elevation -13 ft MLLW, based on an
authorized dredge depth of -12 ft MLLW and a 1 ft allowable over-dredge. Subsequent dredging has not
been conducted in the harbor except for the 2003-2004 marine sediment interim action, which only
addressed the Site. Based on a 2007 condition survey conducted by the Port for its Gate 3 project (Reid
Middleton 2007), mud line elevations in the Site vicinity are generally -10 ft MLLW, with elevations as
shallow as -8 ft MLLW in the vicinity of the north harbor entrance adjacent to Squalicum Channel.
Based on the increase in mud line elevation from -13 ft MLLW in 1958 to -10 ft MLLW in 2007, there
has been a 3 ft (91 cm) accumulation of sediment in the Site vicinity over the 49 years between 1958 and
the 2007 bathymetric survey. This represents an average accumulation rate of about 1.9 cm/yr in the Site
vicinity. Harbor-wide, sedimentation rates are anticipated to be similar to historical rates, except that
sedimentation rates within the Site’s marine sediment interim action dredging footprint will likely be
greater until the depression resulting from dredging for the interim action is filled to the mud line

elevation of the adjacent sediment surface.

4.1.3 SEALEVEL RISE

Several studies have been conducted to predict sea level rise in the Pacific Northwest due to
climate change (global warming). The results of these studies have been summarized in the Port’s draft
environmental impact statement (DEIS) for the Port’s New Whatcom Redevelopment Project (Blumen
2008) which is located immediately south of the Site on Bellingham Bay. According to the DEIS, a
January 2006 study issued by Ecology and the Department of Community, Trade, and Economic
Development (CTED) estimates that sea level rise in the Puget Sound Basin may range between 6 and
50 inches, with a medium estimate of 13 inches by 2100. To analyze impacts of the New Whatcom
Redevelopment Project on the environment, the DEIS is using a sea level rise of 2.4 ft by 2100.
Forecasted sea level rise is not expected to impact this cleanup. The land surface elevation of the Site is
approximately 14 to 15 ft MLLW and the height of the new steel bulkhead is approximately 15 ft MLLW.

4.1.4 SURFACE COVER
The Site upland is almost entirely covered by low permeability surfaces consisting of either

asphaltic pavement or buildings with slab foundations. The paved areas are in generally good condition
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and have been replaced/repaired as needed, including the recent stormwater drainage and treatment
upgrades discussed in Section 4.1.5. Cracked and areas of damaged pavement along the shoreline were
repaired at the start of the current tenant’s occupancy in 2004. Aside from a grassy bioswale at the
southwest corner and the vegetative are at the northwest corner, the only unpaved areas of the Site are the
North Work Yard area to the west of Building 1 and the eastern edge of the Dry Storage Yard, as shown
on Figure 3.

415 STORMWATER MANAGEMENT

Stormwater has a significant potential to convey and release contaminants to the subsurface.
Contaminants in stormwater can move to groundwater, or be discharged in dissolved or particulate form
to surface water or other downstream receptors. Based on the nature of boat maintenance wastes
associated with historical Site operations, the primary contaminant release mechanism for Site stormwater
is discharge of both soluble and particulate contaminants to surface water.

Historically, the former tenant applied poor housekeeping and limited stormwater treatment and
management practices, which resulted in the release of contamination to Site surface water and marine
sediment. The distribution of pre-interim action Site marine sediment contamination, as shown on
Figures 6 and 7, indicate that stormwater and/or pressure wash water, as well as direct release of boat
maintenance wastes in the vicinity of the former marine railway and 30-ton travel lift, were the primary
sources of Site marine sediment contamination. The impacts marine sediment that resulted from these
releases were addressed by the marine sediment interim action, which is discussed in Section 3.4.

The Site improvements made in conjunction with redevelopment for the Port’s new tenant,
Seaview Boatyard North, included significant improvements to the Site stormwater system including
recent upgrades to infrastructure and stormwater treatment. The evaluation of Site stormwater
management conducted during the RI focused on current Site conditions because historical impacts
resulting from poor stormwater management were remedied by the marine sediment interim action.
Additionally, stormwater infrastructure and management practices were significantly modified as part of
Site redevelopment and current tenant management, both minimizing the potential for stormwater to be a

future source of contaminant releases to the environment.

4.1.5.1 Stormwater Management Improvements and Current Management
The current tenant, Seaview Boatyard North, has improved Site stormwater management and
treatment practices since its tenancy started in 2004. Stormwater improvements that have been

constructed since the start of Seaview Boatyard North’s tenancy included:
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e Construction of a closed-loop boatyard pressure wash water treatment system in the
vicinity of the 30-ton travel lifts (2004). The closed-loop treatment system supports
management and treatment of stormwater and wash water volumes at the western edge of
the Site.

e Installation of a bioswale, to treat Site stormwater runoff from the South Work Yard
outside the area managed by the close-loop boatyard pressure wash facility. The
bioswale is located at the southwest corner of the Site. The bioswale consists of a dual-
compartment engineered swale planted with native grasses and vegetation. The
stormwater volumes treated by the swale ultimately either infiltrates into the subsurface
or discharges at Outfall D (see Figure 3). The vegetation in the swale is replaced, as
needed, but yearly at a minimum.

e Re-pavement of areas of cracked and distressed pavement near the bulkhead.

e Stormwater diversion features to ensure that pressure wash water is captured within the
closed-loop treatment system that supports the western end of the Site.

In July 2010, the Port and the Seaview Boatyard North conducted a dye test of the Site’s
stormwater system in association with Seaview Boatyard North’s boatyard general permit. The results of
the dye test, and the actions taken by Seaview Boatyard North and the Port in response to the dye test
results, were documented in a technical memorandum to Ecology dated November 9, 2010 (Landau
Associates 2010). Based upon the result of the 2010 dye test, it was determined that Catch Basin No. 1
(located east of Building 2), discharged at that time via Squalicum Way to Outfall C located in the
northeast corner of bulkhead, and that not all stormwater was being captured by the boatyard’s existing
close-looped treatment system. In addition, the dye test determined that Catch Basin No. 2 was
discharging to the south of the Site, into the larger stormwater network supporting the paved parking lot
areas adjacent to the Yacht Club.

This information resulted in a number of changes to the management and treatment of Site
stormwater, including upgrades to the Site’s grading and drainage infrastructure and its stormwater
treatment system. The changes implemented in response to the results of the dye test included:

e An additional stormwater treatment system that utilizes Aquip® enhanced stormwater
filtration system technology to treat stormwater was installed to manage stormwater
flows originating in the northeast, east, and central portions of the Site (this system is
discussed in further detail in Section 4.1.5.2.

e Stormwater infrastructure associated with Catch Basin Nos. 1 and 2 was rerouted to
direct stormwater into the newly-installed Aquip® enhanced stormwater filtration system
in 2012 (see Section 4.1.5.2).

Figure 3 presents the location of each treatment system and the approximate stormwater flow
drainage break at the Site.

Site stormwater discharge associated with current boatyard activities is regulated by Ecology
under the National Pollutant Discharge Elimination System (NPDES). Seaview Boatyard North is

covered under the Ecology boatyard general permit, which requires the implementation of best
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management practices (BMPs) and periodic water quality monitoring of stormwater discharges for oil and
grease, copper, zinc, nitrite, nitrate, biological oxygen demand (BOD), and total suspended solids. Tenant
boatyard operations are conducted both indoors and outdoors. OQutdoor activities can include engine,
shaft, and rudder related repairs; hull repair, welding, and grinding; and buffing and waxing; all of these
outdoor operations are conducted on tarped areas and within containment tents, as appropriate to the
activity. After upgrades to stormwater infrastructure and treatment at the Site, Seaview Boatyard North
currently operates in compliance with this permit and stormwater associated with current boatyard

activities is not considered a potential source of contamination to surface water.

4.1.5.2 Catch Basins, Site Drainage, and Stormwater Treatment

Two functioning stormwater catch basins exist on the Site, Catch Basins Nos. 1 and 2. The catch
basins are located east of Building 2 (Catch Basin No. 1), and east of Building 3 (Catch Basin No. 2), as
shown on Figure 3. Catch Basin No. 1 is approximately five ft deep with a concrete bottom constructed
with an approximate four-inch sediment trap. Catch Basin No. 2 was originally constructed of a concrete
cistern approximately three ft deep with an open bottom, but was replaced with a closed bottom Type Il
catch basin in the fall of 2002. A third catch basin located south of Building 3 (Catch Basin No. 3 shown
on Figure 3) was determined to no longer function during the 2010 dye test (Landau Associates 2010).

The two functioning catch basins collect stormwater from areas in the eastern and central portions
of the Site that are removed from primary boatyard maintenance activities. Activities in this area include
engine, prop, shaft, and rudder repair; hull welding, repair, joinery, and grinding; and buffing and waxing.
Although do-it-yourself boat maintenance is conducted by boat owners in the areas serviced by these
catch basins, the current tenant (Seaview Boatyard North) requires that users comply with applicable
boatyard BMPs to minimize releases from these activities. This entire area of activity is currently
supported by the tenant’s Aquip® stormwater treatment system.

The catch basins were cleaned out in 2001 and 2010 as discussed in Section 2.2.2. Catch Basin
Nos. 1 and 2 currently discharge into the Site’s Aquip® stormwater treatment system located at the
northeast corner of Building 1, as presented on Figure 3. Stormwater on the paved area at the eastern end
of the Site (i.e., Dry Storage Yard) flows northward via sheet flow into a below-grade piping network and
is subsequently conveyed to the Site’s Aquip® stormwater treatment system prior to discharge via
Squalicum Way infrastructure at Outfall C. The easternmost portion of the Dry Storage Yard is unpaved
(gravel); stormwater volumes in this area are managed via infiltration (see Figure 3).

The Site’s stormwater treatment system uses a combination of high quality sorptive and inert
filtration including media layers comprising granular calcium-, aluminum/iron-, and organic-based

materials. The system utilizes Aquip® enhanced stormwater filtration system technology specifically
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configured for boatyards and other facilities where dissolved metals are of primary concern
(StormwateRx 2012). The Engineering Evaluation prepared for the Aquip® stormwater treatment system
was approved by Ecology in June 2012 (Ecology 2012). Boatyard general permit benchmark violations
were reported in late 2011 and early 2012 sampling rounds for copper and zinc, with maximum
concentrations of 160 pg/L and 1,100 ug/L, respectively. However, quarterly sampling results for
samples collected after Site infrastructure and stormwater treatment improvements were implemented in
mid 2012 have been below benchmark standards.

Stormwater drainage on the paved western extent of the Site sheet flows into the bioswale at the
southwest corner of the Site or is intercepted and processed by the closed-loop boatyard wash water
treatment system located adjacent to the 30-ton travel lift pier. Boat pressure washing is conducted within
this bermed, closed-loop system area to capture and treat pressure wash water. The North Work Yard,
located west of Building 1, is unpaved (i.e., gravel) and stormwater predominately infiltrates in this area.
The surface of the North Work Yard is sloped to the south, so during heavier precipitation stormwater
from this area can sheet flow to the south where it is collected and treated either by the closed-loop
boatyard wash water treatment system or the bioswale. Localized stormwater volumes in the North Work
Yard can drain westward into the grass and vegetated strip along the bulkhead, but this discharge pathway

occurs rarely and only under severe weather conditions.

4.1.5.3 Best Management Practices

The current tenant at the Site applies various mandatory boatyard BMPs, as outlined in the
boatyard general permit, in addition to general good housekeeping practices during the course of
managing daily operations. Use of vacuum sanders is mandated for all employees and customers of
Seaview Boatyard North; customers must sign agreement to comply with this requirement and all other
BMP requirements initiated at the Site. In addition to use of vacuum sanders, use of containment tents,
ground tarps, and standard cleaning regimens are required to minimize any potential contaminated runoff.
In-water boat work is prohibited, with the exception of cleaning of the boat interiors.

Any particles, grits, dusts, flakes, and/or chips are collected regularly and properly disposed
through the proper waste stream, including support from offsite waste disposal management companies.
All painting activities are conducted indoors (with the exception of bottom painting which is conducted
using ground tarps and containment trays). Materials that have the potential to pollute stormwater flows
(e.g., oil and bilge water, paints, etc.) are stored indoors within secondary containment and spent
materials are removed by a licensed transporter, as necessary. The wash pad is pressure washed daily and

any water volume is contained and treated within the closed-loop boatyard wash water treatment system.
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Any potential sewage volumes brought onto the Site in boats requiring maintenance are properly
disposed by a mobile off-site contractor; however, the occurrence of vessel sewage management is rare.
Gray water in boats brought to the Site is treated through the Site’s closed-loop boatyard wash water
treatment system. A toilet and washroom facility, located in the northwest corner of Building No. 1, was
formerly used at the Site. The facility was connected to the City’s sanitary sewer system via the sewer
main line beneath Squalicum Way. The facility has not been used in at least 20 years; however, the
original plumbing remains-in-place (Riise 2014).

Meetings by the tenant’s staff are held regularly to review BMP implementation, management,
and monitoring requirements/procedures. BMP features are monitored regularly, based on the particular
BMP, and staff is trained on BMP management and spill prevention on a yearly basis. In addition,
inspections of the yard are performed daily, pavement is swept on a weekly basis, filter socks are replaced
and catch basin sediment is removed and properly disposed, as needed. Filter sock replacement and catch
basin sediment removal is dependent on the season and the presence of accumulated sediment volumes

but occurs quarterly on average (Seaview North Boatyard 2012).

4.1.5.4 Outfalls

Six outfalls were present on the Site prior to the marine sediment interim action at the locations
shown on Figure 2. For the purposes of this report, these outfalls have been given letter designations A,
B, C, D, E and F, as shown on Figure 2. The status (active or inactive) and discharge sources to the
outfalls were evaluated by the Port during the marine sediment interim action. Outfalls identified as E
and F on Figure 2, were determined to be inactive and were abandoned in place prior to construction of
the new bulkhead. Outfall C was extended through the new bulkhead and discharges stormwater from
neighboring Squalicum Way and the Site’s upgradient Aquip® stormwater treatment system. Outfalls A
and B discharge stormwater from paved areas between buildings on Bellingham Cold Storage property to
the north of the Site. The outfall at the southwest corner of the Site (Outfall D on Figure 3) discharges
stormwater from the bioswale that collects and treats stormwater in the South Yard, as discussed in the
previous section.

Only two outfalls, identified as outfalls C and D on Figure 3, discharge Site-related stormwater.
Required quarterly monitoring is conducted at the outfall pipe from the bioswale (i.e., Outfall D) and
from the outfall pipe of the Aquip® treatment system prior to discharge into the stormwater network
serving Squalicum Way. As described above, two inactive outfalls (i.e., Outfalls E and F) were
abandoned in place during the marine sediment interim action and currently four stormwater outfalls
actively discharge in the vicinity of the Site, as presented on Figure 3. Previous sediment investigations

at the Site, prior to the sediment interim action, did identify minor sediment quality impacts in the vicinity
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of these now former outfalls; however, the contaminant distribution did not indicate that these outfalls

(including currently active Outfall C) were the primary sources of contamination in this area.

4.15.5 Stormwater Recontamination Considerations

Current stormwater dynamics and management at the Site are not considered a potential source of
surface water and/or sediment contamination for various reasons, including but not limited to the
following considerations:

o Effective stormwater infrastructure upgrades and treatment system management at the
Site, as indicated by current compliance with required discharge benchmarks since
completion of the upgrades,

e Recent and multiple cleaning of catch basin sediment and stormwater conveyance
infrastructure,

e Catch basin sediment and the stormwater conveyance system are required to be inspected
and cleaned per NPDES Permit requirements. The catch basins and stormwater
infrastructure are inspected daily and their current condition is recorded on the inspection
forms. Filter socks are replaced and catch basin sediment removed and properly disposed
as needed when sediment volumes are identified. Although sediment accumulation
varies seasonally, on average filter socks are replaced and sediment is properly disposed
on a quarterly frequency (Seaview Boatyard North 2012).

e The removal of accumulated catchment basin sediment from previous Site activities, and

o Effective implementation and management of boatyard BMPs, including tarping and
containment of outdoor activities and use/management of the closed-loop pressure wash
water treatment system.

In addition, the Site’s tenant is currently completing the permitting process for the planned
demolition and removal of the three 1940s-era buildings located at the Site. Although the building’s roofs
are currently coated to limit potential impact to stormwater runoff from metals contaminants (i.e., zinc),

removal of the buildings is anticipated to improve overall Site stormwater quality.

416 UTILITIES

Subsurface utilities have the potential to affect contaminant migration. Coarse backfill is often
used for bedding and in subsurface utilities and can create preferred pathways for groundwater migration.
However, Site groundwater is 7 to 10 ft BGS, which is deeper than typical utilities, except for some
utilities that convey water by gravity flow, such as sanitary and stormwater systems. However, at this
Site the stormwater systems are completed at elevations higher than groundwater and not considered

potential preferred pathways for groundwater migration.
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A number of utilities are present in Squalicum Way off site to the north, including sanitary sewer
and local stormwater conveyance systems. The depth of these systems is not known, but given that the
Site is near the upgradient terminus of any gravity flow utilities it is unlikely that they extend to
significant depth.

Building No. 1 contains a toilet and washroom facility that was historically used at the Site. The
facility is connected into the sanitary sewer network beneath Squalicum Way. The facility has not been
used in at least 20 years but the subsurface piping remains-in-place. Currently, active sanitary sewer
facilities are within the main administrative and storefront building operated by Seaview North, located
off Site to the south of the Dry Storage Yard. Connections to domestic water were also formerly
available within Building Nos. 1 through 3; however, these utilities were disconnected at least 20 years
ago and have not been used since the current tenant’s occupancy (Riise 2014).

42 GEOLOGY

General geologic information for the project Site was obtained from the Geologic Map of Western
Whatcom County, Washington (USGS 1976) and from Site soil borings. The two geologic units observed
on the Site, from youngest to oldest, are fill and glacial marine drift. The upland portion of the Site was
created by filling marine aquatic land with dredge material and other fill in the 1920s through the early
1950s.

The fill material consists of an upper mixed fill unit up to about 14 ft BGS underlain by dredged
fill. The upper mixed fill consists of gray-brown to brown, gravelly, fine to coarse sand with varying
amounts of shiny, black, angular sand to gravel-sized apparent coal fragments, as well as fragments of
wood and brick. In some areas, such as the vicinity of the former gasoline UST, lenses consisting entirely
of coarse sand to gravel-sized coal material are present that function as high permeability zones when in
contact with groundwater. One of these lenses of coarse coal material is present at and below the water
table to the south of the former gasoline UST and appears to have affected the distribution of gasoline-
range petroleum hydrocarbon contamination in this area, as discussed in Section 6.2.1.1. The estimated
aerial extent of the apparent coal lens in the former UST vicinity is shown on Figure 4.

Coal is ubiquitous and was historically mined in the Bellingham area. Coal is compressed
organic matter, and while the combustion residues of coal can contain PAHs and other hazardous
substances, coal itself does not contain constituents of environmental concern. The observed coal lenses
at the Site varied in thickness from two inches to about four feet in Site explorations, and exhibited
angular, shiny surfaces characteristic of fractured coal.

The underlying dredge fill is more uniform in composition than the mixed fill and generally

consists of loose, brown to gray fine to coarse sand with gravel and organic stringers, and was
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encountered to depths of between about 18 and 25 ft BGS in the limited number of borings that have been
extended to the base of the fill unit.

The native soil underlying the dredge fill encountered in the borings that extended through the fill
unit consists of a gray-green medium stiff to very stiff silty clay to sandy silt, interpreted to be glacial
marine drift. Glacial marine drift was deposited as rising sea levels floated and melted Pleistocene glacial
ice (Stasney 1997). The upper surface of the glacial marine drift dips downward from east to west.

An east-west geologic cross section is presented on Figure 13, and the cross section alignment is

shown on Figure 4.

4.3 HYDROGEOLOGY

Based on available boring and groundwater data, the uppermost hydrostratigraphic unit at the Site
consists of the fill unit that overlies the finer-grained glacial marine drift. The underlying glacial marine
drift deposit forms the uppermost aquitard throughout the Site. Hydrogeologic properties for the

uppermost hydrogeologic unit are discussed in the following sections.

4.3.1 SATURATED THICKNESS, FLOW DIRECTION, AND TIDAL INFLUENCE

Groundwater elevation data collected during the remedial assessment and RI are presented in
Table 4. The depth to groundwater ranged from approximately 6 to 10 ft BGS based on these data, and is
shallower during the wet season than the dry season. The saturated thickness of the uppermost
hydrostratigraphic unit increases from the eastern edge of the Site toward Bellingham Bay, but is
generally about 17 ft thick within 350 ft of the shoreline, based on available geologic data and water level
measurements.

Tidal influence on groundwater was evaluated based on three days of semi-continuous data
collected from Bellingham Bay, MW-1, MW-3, and MW-6 between June 24 and 28, 2002 using an
electronic data logger. Data for this monitoring period are shown on Figure 14. Groundwater elevation
changes of up to 2.9 ft, 1.1 ft, and 0.4 ft, corresponding with tidal fluctuations were observed in
monitoring wells MW-3, MW-6, and MW-1, respectively. These data also indicate groundwater gradient
reversals extending to the vicinity of MW-1 during high tide. Based on these data, it is estimated that
tidal influence does not extend significantly farther inland from the shoreline than MW-1, or about 260 ft,
which is consistent with tidal influences observed in other unconfined aquifers adjacent to Puget Sound.

The direction of groundwater flow and gradient was estimated based on water levels measured
from a surveyed reference point at each well using a hand-held water level indicator and converting these
data to elevations. Groundwater levels measured at low tide in July 2002 and December 2006 were

contoured to show groundwater flow direction and gradient during dry and wet season conditions and are
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presented on Figures 15 and 16. As shown on these figures, groundwater flow is to the west-southwest at
low tide during both the dry and wet seasons. Groundwater flow measured in December 2006 during
high tide is shown on Figure 17, and illustrates the extent of gradient reversal during high tide.

Figure 18 presents a hydrograph of groundwater elevations measured at low tide in 2002 prior to
installation of the steel sheetpile bulkhead and in 2004 and 2006 following installation of the sheetpile
bulkhead. As shown on this figure, groundwater levels at all of the wells increased following installation
of the bulkhead, but the direction of groundwater flow and relative response of the wells did not change
significantly. This change is consistent with the less permeable nature of the new bulkhead.

4.3.2 HyYDRAULIC CONDUCTIVITY
Hydraulic conductivity of the uppermost hydrostratigraphic unit was estimated using a technigque
for estimating transmissivity in tidally influenced aquifers from the following equation (Ferris 1951):
T=  (ESt)(dntd

where:
T = transmissivity (L¥t)
S = storativity (dimensionless)
x = distance from well to subaqueous outcrop (L)
to = time between tidal maxima or minima in Bellingham Bay (t)
t; = time lag between the occurrence of the maxima or minima in Bellingham Bay and in

the monitoring well (t).

Data for this evaluation were obtained by using the electronic data collected during the remedial
assessment for MW-3, MW-6, and Squalicum Harbor, as presented on Figure 14. The time (t;) between
tidal maximum and minimum in Bellingham Bay was computed based on water elevation data from
June 24 through 28, 2002, as presented in Table 5. The time lag (t;), or difference, between the maxima
or minima of a cyclical tidal fluctuation from Squalicum Harbor to MW-3 and MW-6 was also computed
based on the data logger record for this same time period and is listed in Table 5. The time lag for tidal
minimum was used for estimating t; because it was more consistent than the lag time for tidal maximum.
The distance from MW-3 and MW-6 to Squalicum Harbor adjacent to the Site is about 29 and 90 ft,
respectively. Aquifer storativity/specific yield was assumed to be 0.10. Based on the borehole drilling
information and groundwater levels in this area, the aquifer saturated thickness (b) is estimated to be
17 ft.

Based on the data and assumptions described above, the transmissivity (T) is estimated to be
about 3,400 ft*/day based on the average of the estimated input parameters for monitoring wells MW-3
and MW-6, as follows:
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th = 24.7 hr
tp = 225hr
X = 60ft

T = [(60ft)*(0.10)(24.7 h))J/[( 4 m)(2.25 hr)°] = 140 ft*/hr = 3,400 ft*/day

The hydraulic conductivity (K), based on the relationship K = T/b, is estimated to be about
200 ft/day (7.0x10 cm/s).

Grain size data collected during the Phase Il ESA were also used to estimate hydraulic
conductivity of shallow saturated fill based on the Hazen Method (Fetter 1994). The estimated hydraulic
conductivity values for the four samples ranged from about 10 ft/day to 250 ft/day, which is consistent
with the hydraulic conductivity estimated using the Ferris method. As a result, a hydraulic conductivity

of 200 ft/day will be used for the uppermost hydrostratigraphic unit for the purposes of this RI/FS.

4.3.3 GROUNDWATER VELOCITY AND FLOW
Groundwater average linear velocity (v) is estimated from the equation:
v =Ki/n
where:
K = hydraulic conductivity (L/t)
= hydraulic gradient (dimensionless)

n =  effective porosity (dimensionless).

The groundwater hydraulic gradient for the Site was calculated using a three-point method
incorporating information from monitoring wells MW-5, MW-7 and MW-9. An equipotential line
(dashed) is estimated with an equivalent hydraulic head as that at MW-5, as presented on Figures 15 and
16. The equipotential line intersects the line between MW-7 and MW-9 at a point equal in hydraulic head
to that at MW-5, based on a linear interpolation. Hydraulic gradient is then calculated as the dividend of
the difference in hydraulic head between the equipotential line and MW-7 divided by the lateral distance
between the equipotential line and MW-7.

The current hydraulic gradient for the Site is estimated to be about 0.0030 based on the
groundwater elevation data for monitoring wells MW-5, MW-7, and MW-9 presented on Figure 16. The
hydraulic gradient prior to installation of the galvanized bulkhead was estimated to be 0.0054 based on
the elevation data for monitoring wells MW-5, MW-7, and MW-9 presented on Figure 15. These data
indicate that the hydraulic gradient following the installation of the new bulkhead is flatter than the

hydraulic gradient prior to bulkhead replacement. Based on the estimated hydraulic conductivity of 200
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ft/day and an assumed effective porosity of 0.30, the estimated average linear velocity is about 2.0 ft/day

(730 ft/yr) based on the estimated hydraulic gradient for current conditions (0.0030).

Based on Darcy’s Law, groundwater flow is estimated by the equation:

Q = KiA
where:
Q =  Groundwater flow (L3/t)

A

Cross sectional area perpendicular to flow (L?).

Based on an estimated width of the Site perpendicular to groundwater flow of 250 ft, an estimated
saturated thickness of 17 ft, and the previous estimates for hydraulic conductivity and gradient, the
estimated groundwater flow from the Site to Bellingham Bay is about 2,600 ft*/day (13 gpm).

44 NATURAL RESOURCES

This section summarizes information on natural resources at the Site and for Bellingham Bay.
Included is a discussion of the types and functions of habitats, and plants and animal species. Because it
has been used for commercial and industrial purposes since its creation, there is limited natural resources

value and function to Site uplands and the discussion primarily focuses on marine natural resources.

441 TYPESAND FUNCTIONS OF HABITATS
4.4.1.1 Upland Habitat

The upland portion of the Site was created by filling and has been used for heavy commercial and
industrial purposes since its creation, and consequently has no substantive natural resource value. Except
for grass and small shrubs located within the bioswale at the southwest corner and a vegetative strip at the

northwest corner of the Site, the upland portion of the Site is devoid of vegetation.

4.4.1.2 Marine Habitat

The marine portion of the Site (Marine Unit) is dominated by numerous marine structures,
including a bulkhead along its entire shoreline and two sets of travel lift piers, as shown on Figure 3. The
Marine Unit is defined by the extent of pre-interim action marine sediment contamination, as shown on
Figures 6 and 7. It consists of about 0.6 acres, including almost no intertidal habitat (elevation 0 to 10 ft
MLLW), about 0.1 acre shallow subtidal habitat (elevation -4 to 0 ft MLLW), and about 0.5 acres of deep
subtidal habitat (below elevation -10 ft MLLW).

An intertidal habitat survey was conducted in 2002 as part of the biological evaluation for the Site

redevelopment and marine sediment interim action (Landau Associates 2002). The habitat survey found
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that live animals and plants were scarce, with low abundance and diversity. It was concluded that the low
productivity of Site intertidal habitat was the result of a number of factors, including significant shading
resulting from the bulkhead and over-water structures, the coarse nature of the substrate, the extensive
creosote-treated wood present in in-water structures, and the presence of marine sediment contamination.

The removal of contaminated marine sediment and creosote-treated wood from the aquatic
environment during Site redevelopment has improved the aquatic environment and should promote
greater abundance and diversity of aquatic organisms, although Site aquatic natural resources will remain
of limited value due to physical conditions present in the marine portion of the Site.

Due to the limited potential for improvement of the Site marine resources, habitat mitigation and
enhancement associated with marine sediment dredging and related Site improvements was conducted
off-Site, by construction of the marine habitat bench described in Section 3.4.1. The marine habitat bench
provides improved habitat for benthic and epibenthic biota, as well as juvenile salmonids and other fish
species, by significantly increasing the amount of shallow subtidal habitat. Oversight of the habitat bench
performance is being provided by the USACE and resource services consistent with the conditions
associated with the in-water permits issued for the marine sediment interim action and concurrent
redevelopment activities. Although the marine resources associated with the marine habitat bench are not
present on the Site, they are a direct result of Site actions and should be considered when evaluating Site

marine resources.

4.4.2 PLANT AND ANIMAL SPECIES
As documented in the Whatcom Waterway Site RI/FS and the FEIS (Port of Bellingham 2010),
the Bellingham Bay area is utilized by a wide range of plant and animal species. The significant plant and

animal species are summarized below.

4.4.2.1 Plants
As previously mentioned the Site is devoid of vegetation except for grasses and small shrubbery
that are present in the bioswale and in the vegetative strip located in the southwest and northwest corners

of the Site, respectively.

4.4.2.2 Terrestrial Wildlife
Wildlife that may be present is on the Site and in the vicinity is limited to those species typically
observed in the City of Bellingham urban environment, including various songbirds, gulls, crows, ravens,

and possibly raccoon (Procyon lotor) and opossum (Didelphis virginiana).
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4.4.2.3 Aquatic Wildlife
As previously mentioned, a habitat survey found that aquatic life at the Site was scarce; therefore,

aquatic life is discussed in broader terms for all of Bellingham Bay.

Fisheries and Invertebrate Resources

As reported in the Whatcom Waterway RI/FS, documented fisheries resources for Bellingham

Bay include the following:

Surf Smelt and Sand Lance: Surf smelt and Pacific sand lance are common fish that spawn
in the high intertidal portions of coarse sand and gravel beaches. Surveys by Washington
Department of Fish and Wildlife have documented spawning beaches in Bellingham Bay.

Pacific Herring: Pacific herring spawn in inland marine waters of Puget Sound between
January and June in specific locations. There is typically a two-month peak within the
overall spawning season. Herring, which deposit their eggs on marine vegetation such as
eelgrass and algae in the shallow subtidal and intertidal zones between one foot above and
five ft below MLLW, are known to congregate in the deeper water of Bellingham Bay.
However, only relatively low-density spawning deposition occurs in the Bay.

Salmonids: Bellingham Bay is used extensively by anadromous salmon species. Each of the
streams flowing into Bellingham Bay is used by one or more of the following species: Coho,
chum, Chinook, pink, sockeye, steelhead, cutthroat, and bull trout. The Nooksack River has
the largest salmon runs in Bellingham Bay, followed by Squalicum and Whatcom creeks.
Concentrations of chum, Coho, and Chinook salmon along the shoreline and in offshore
waters in Bellingham Bay peak annually about mid-May. Juvenile Coho and Chinook
salmon appear to have different migration habits. Coho remain in the bay for approximately
30 to 35 days, while Chinooks remain about 20 days. More recent studies on the distribution
of Chinook salmon (Ballinger and Vanderhorst 1995) indicate relatively high numbers of
juvenile Chinook salmon and average numbers of Coho salmon use the area in the vicinity of
the Whatcom Waterway.

Groundfish: Several species of groundfish occur in both shallow and deep waters in
Bellingham Bay for part or all of their life. Detailed information on groundfish species and
their timing and use of Bellingham Bay is not available. Key characteristics of groundfish
occurring in northern Puget Sound are generally applicable to Bellingham Bay.

Bellingham Bay supports a variety of marine invertebrates, ranging from infauna (worms, clams,

and small ghost shrimp that penetrate benthic sediments) to epibenthic plankters (organisms such as very

small crustaceans that move off the substrate surface) to larger invertebrates such as oysters, crabs, and

shrimp.

Clams, Geoduck and Oysters: The predominant bivalves in Bellingham Bay are intertidal
and subtidal hard-shell clams. Intertidal shell clam types include butter, littleneck, horse, and
soft-shell clams and cockles. Subtidal clam resources consist of butter, littleneck, and horse
clams. Native oyster and Pacific geoduck are also known to occur in Bellingham Bay.
Shellfish densities are relatively low along the eastern shore of Bellingham Bay. Geoduck is
only present in a handful of locations in the Bay.

Shrimp: Seven species of pandalid shrimp, including, pink, coonstripe, dock, and spot
shrimp, occur in nearshore and deeper waters of Bellingham Bay. Coonstripe shrimp have
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been observed in intertidal areas immediately offshore of the Site, and this species is common
around piers and floats.

e Crab: Crab trawls conducted for the PSDDA investigations indicate that the predominate
crab resources in Bellingham Bay are the non-edible purple or graceful crab, the edible red
rock crab, and the edible Dungeness crab. The highest densities of rock crab occur in
relatively shallow water (30 to 45 ft below MLLW) in areas extending from the Lummi
Peninsula to inner Bellingham Bay. Rock and Dungeness crab are likely to occur in
shallower waters of Bellingham Bay not sampled as part of the PSDDA investigations.
Dungeness crab is generally abundant in most areas of Bellingham Bay. The northern and
eastern shorelines of Bellingham Bay serve as nursery/rearing areas for juvenile Dungeness
crab. A shell substrate is a preferred habitat for the first eight to ten weeks after larvae settle.
However, other substrates, such as small cobbles and gravel, algae, and eelgrass, are also
recognized as important rearing habitat for juvenile crab.

Sea Birds and Marine Mammals

The greater Bellingham Bay area and its shallow estuarine habitats support a number of birds in
all seasons. Although Bellingham Bay is not used extensively by large populations of waterfowl,
wintering populations tend to be 10 to 15 times larger than summer populations for migratory species.
Bellingham Bay is located on the flight path between the Fraser River estuary and Skagit Bay, and is used
as a stopover for seabirds and waterfowl migrating between these two areas. Waterfowl sited in
Bellingham Bay include brant, snow geese, mallard, widgeon, green-winged teal, and pintail. Bellingham
Bay is also used as an over-wintering area for diving birds such as scoter and golden eye. A variety of
both natural and man-made habitats provide protection from winter storms habitat to migrant and
wintering birds. Glaucous-winged gulls use inner Bellingham Bay for resting and foraging. Pigeon
guillemonts use the shoreline area in and around the Whatcom Waterway for nesting and foraging.

Limited information is available on the presence and residence time of marine mammals in
Bellingham Bay. Bay-wide, several species have been reported: the harbor seal, sea lions, Orca whale,
gray whale, and harbor porpoise. As described below, the local population of Orca whale is being listed
as endangered under the Endangered Species Act. The other marine mammals are not threatened or
endangered species under the Endangered Species Act, but they are protected from hunting under the
Marine Mammal Protection Act. Seals and sea lions have been noted using the Site shoreline for resting
areas. Migrating gray whales have been noted to enter Bellingham Bay and to feed in subtidal areas of
Puget Sound. Orca whales are occasionally observed in and near Bellingham Bay, though they are more

typically observed in Rosario Strait and near the San Juan Islands.
Threatened, Endangered, Sensitive, and Candidate Species
Under the Endangered Species Act, a species likely to become extinct is categorized as

“endangered.” A species likely to become endangered within the foreseeable future is categorized as
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“threatened.” This section provides information on the occurrence of threatened and endangered bird,

fish, and marine mammal species in Bellingham Bay.

Bald Eagle: The majority of bald eagle nest sites occur in the eastern portion of Bellingham
Bay, primarily in the Nooksack River delta along the shoreline and in inland areas of the
Lummi Peninsula. There are also some nests along the shoreline of Portage Island and
Chuckanut Bay. Nest trees in the Pacific Northwest are typically tall conifers located in
forested or semi-forested areas within about 1 mile of large bodies of water with adequate
food supplies. Marine and freshwater fish are eagles’ preferred prey; birds contribute a
smaller proportion of the eagle diet. Prey may also include small mammals. Nesting eagles
generally forage within ten square miles of their nest site. Thus, while the Site does not
appear to provide eagle habitat, it may serve as a food source. The bald eagle was proposed
for delisting as of July 6, 1999 due to apparent recovery of the species in the U.S. (Federal
Register 50 CFR Part 17). The bird is still protected by the Migratory Bird Treaty Act and
the Bald and Golden Eagle Protection Act. The United States Fish and Wildlife Service
(USFWS) also works with state wildlife agencies to monitor the status of the species as
required by the ESA.

Peregrine Falcon: Peregrine falcons are also found in the vicinity of Bellingham Bay. They
feed almost exclusively on birds captured in flight, particularly waterfowl, shorebirds, and
game birds. Peregrine falcons typically nest on cliff ledges greater than 150 ft in height that
are close to the water. The Site has no Peregrine falcon nests.

Marbled Murrelet: Open water concentrations of marbled murrelets have been recorded in
the central portion of Bellingham Bay. Murrelets forage in the marine environment typically
up to 2 miles near a coastline. The species forages year round in waters generally less than
90 ft deep, sometimes congregating in well-defined areas where food is abundant. These
birds generally do not utilize shallower waters less than 30 ft deep. Marbled murrelets
reportedly feed on a wide variety of prey, including sand lance, Pacific herring, and other
marine taxa such as crustaceans. Murrelets require old growth or mature forest composed of
conifers, including Douglas fir, western red cedar, Sitka spruce, and western hemlock. There
are no known nest sites along the shoreline of Bellingham Bay, and no clear association
between these birds and the Site.

Salmon: On March 16, 1999, the National Marine Fisheries Service (NMFS) added nine
West Coast salmon to the Endangered Species List. Of the nine listed species, one occurs
within the vicinity of the Site; Puget Sound Chinook salmon was listed as a threatened
species. Two races of Chinook salmon (spring and fall) are found in Bellingham Bay. The
timing of adult migration to freshwater differs between these two races, but the timing of the
return of adult fish, spawning, and emigration of juveniles overlap. Fall Chinook is the most
common run of Chinook salmon observed in Puget Sound. Juvenile fall Chinook generally
emigrate to the estuary between February and August as sub-yearlings (within the first year
after being spawned) or as yearlings. Individual fish may only use Bellingham Bay for a
period of days to a few weeks before heading into the greater Puget Sound estuary. They
may use the estuaries and intertidal areas between April and November for further rearing
and growth. As juvenile fish move into neritic habitats, they preferentially consume
emergent insects and epibenthic crustaceans in salt marsh habitat or decapod larvae, larvae,
and other prey.

Bull Trout: Bull trout, listed as a threatened species under the Endangered Species Act by
the USFWS, are a member of the North American salmon family. Bull trout occur in the
Nooksack River, and presumably spend some time in Bellingham Bay. Many are resident to
a single stream; others migrate on a fluvial (i.e., spawn in headwaters streams and live
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downstream in larger rivers) or adfluvial basis (spawn in streams but live in lakes). Bull trout
tend to prefer cold, clear waters (no more than 64 °F).

e Orca Whales: On November 15, 2005, the National Oceanic and Atmospheric
Administration (NOAA) Fisheries announced its decision to list the North Pacific Southern
Resident Orca whale (Orcinus orca) population as endangered under the ESA. The listing
was effective on February 6, 2006 (50 CFR 223/224). The listing is specific to the three
resident whale pods (J, K, and L pod) with spring through fall ranges in Puget Sound and the
Straits of Georgia and Juan de Fuca. This population was previously (December 16, 2004)
proposed for listing as threatened. NOAA Fisheries has announced that they are preparing
language for proposed Orca whale critical habitat for this population. A number of factors
have been identified by NOAA Fisheries as having resulted in the listing of these Orca
whales as endangered. Sound and disturbance from vessel traffic, toxic chemicals which
accumulate in top predators, and uncertain prey availability (primarily salmon) all have been
identified as concerns for the continued survival of this population. The small number of
whales in this group, and relatively slow rate of population recovery since a 20 percent
population decline during the 1990s, also puts this historically small group at risk of
extinction during a catastrophic event such as an oil spill or disease outbreak.

45 HISTORICAL AND CULTURAL RESOURCES

No known archaeologically-significant cultural or historical resources are present at the Site. As
discussed in Section 2.1, prior to ownership of the Site by the Port, the property was undeveloped subtidal
aquatic lands of Bellingham Bay. In the 1920s, the area was filled with material dredged during
construction of the Squalicum Waterway. In 1946, Weldcraft Steel and Marine was established on the
Site, and the Site has since been used continuously since that time for boatyard activities. Although a
cultural and historical survey of the Site has not been conducted, the existing structures are largely
metal-sided buildings with no apparent architectural significance. Because the native ground surface was
originally subtidal and located at distance from the original shoreline, the potential for Native American

archeological material to be present at the Site beneath the approximately 15 ft to 25 ft of fill is low.

46 LAND AND NAVIGATION USES

The Site is currently used as a commercial boatyard, and is zoned for commercial use with
surrounding properties zoned for commercial or industrial use. The Site, adjacent properties to the north
and south, and adjacent aquatic lands, are owned by the Port. The Port also owns Squalicum Way and the
historical Harbor Loop Drive. Roeder Avenue is a public right-of-way. Ownership information is
provided on Figure 3. No changes to local zoning or land use are planned or anticipated. The Marine
Unit is situated within Squalicum Outer Harbor, which is owned by the Port and includes a large marina
and a number of commercial businesses with limited public access. No changes to navigation and marine

uses are planned or anticipated.
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5.0 SITE SCREENING LEVELS

This section develops Site screening levels for use in evaluating the nature and extent of
contamination discussed in Section 6.0. Site screening levels are used to delineate the nature and extent
of contamination in Section 6.0 based on those constituents that exceed Site screening levels in affected
media. PCLs are developed for those constituents that exceed these screening levels in Section 9.0 for
use in evaluating Site cleanup alternatives. However, final Site cleanup levels will be established by
Ecology in the Cleanup Action Plan (CAP) following completion of the RI/FS.

Site screening levels were developed for soil and groundwater based on MTCA, for those
constituents that were detected during Site investigation activities. The following sections identify
potential exposure pathways and receptors, which are used as a basis for developing Site screening levels.
Screening levels were not developed for marine sediment because cleanup levels for marine sediment
were developed for the interim action. Development of the sediment cleanup levels are presented in
Section 3.4.2 and in the Interim Action Work Plan (Landau Associates 2002).

5.1 POTENTIAL EXPOSURE PATHWAYS
Potential exposure pathways must be identified for both human and environmental impacts. The
potential exposure pathways (i.e., current and/or potential future) are:

e Ingestion of groundwater. Site groundwater is not considered a potable water source and is
therefore not considered a current or potential future pathway, as discussed below.

e Groundwater discharge to surface water and sediment. Discharge of contaminated
groundwater to surface water could affect receptors in surface water or marine sediment,
including marine organisms and human consumption of marine organisms, and is therefore
considered a current and potential future pathway.

o Direct contact with and ingestion of soil. Potential pathways include contact with surface
soil and exposure to subsurface soil during construction that involves intrusive activities;
therefore this is considered a current and potential future pathway.

e Soil runoff to sediment and surface water. Contaminated surface soil runoff via
stormwater flow to sediment or surface water can introduce contaminants that could affect
receptors and is considered a current and potential future pathway.

e Soil and groundwater vapors. VOCs in soil and groundwater within the former UST Area
have the potential to volatilize into the air and migrate into Site structures, and therefore is
considered a current and potential future pathway.

e Leaching from soil to groundwater. Soil contaminants can leach to groundwater in
unpaved areas where stormwater can infiltrate through shallow contaminated soil or at
locations where soil contamination is in direct contact with groundwater. Although the Site is
predominately paved, two unpaved areas (i.e., North Work Yard and eastern edge of the Dry
Storage Yard) do exist and therefore this is considered a current and potential future pathway.
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MTCA allows for application of groundwater cleanup criteria based on the protection of adjacent
surface water if groundwater has an extremely low probability for use as a future drinking water source
[WAC 173-340-720(2)]. It is necessary that the following conditions be demonstrated to treat
groundwater as non-potable, as referenced in WAC 173-340-720(2):

o (2)(a) The ground water does not serve as a current source of drinking water.

Drinking water is currently supplied by the City of Bellingham. Water supply wells
are not known to exist at or near the Site.

o (2)(c) The department determines it is unlikely that hazardous substances will be
transported from the contaminated groundwater to groundwater that is a current
or potential future source of drinking water, as defined in (a) and (b) of this
subsection [i.e.,, WAC 173-340-720(2)], at concentrations which exceed
groundwater quality criteria published in chapter 173-200 WAC.

Remedial investigation work at the site indicates that contaminated groundwater
occurs primarily in the uppermost water-bearing zone. This water-bearing zone
occurs in manmade fill placed into Bellingham Bay and in the upper part of the
underlying native sediments (“shallow aquifer”). The shallow aquifer discharges
directly into Bellingham Bay. Contaminated groundwater in the shallow aquifer
will not flow laterally inland toward other aquifers that may be a current or potential
future source of drinking water, because the inland aquifers are hydraulically
upgradient of the shallow aquifer. Similarly, contaminated water in the shallow
aquifer will not flow vertically downward into deeper aquifers that may be a current
or potential future source of drinking water, because groundwater flow between
aquifers at the shoreline is upward, reflecting increasing hydraulic heads with depth.

o  (2)(d) Even if groundwater is classified as a potential future source of drinking water,
the department (Ecology) recognizes that there may be sites where there is an extremely
low probability that the groundwater will be used for that purpose because of the site’s
proximity to surface water that is not suitable as a domestic water supply. An example
of this situation would be shallow groundwaters in close proximity to marine waters
such as on Harbor Island in Seattle. At such sites, the department may allow
groundwater to be classified as non-potable if each of the following conditions can be
demonstrated. These determinations must be for reasons other than that the
groundwater or surface water has been contaminated by a release of a hazardous
substance at the site.

o (2)(d)(1) There are known or projected points of entry of the
groundwater into the surface water.

Remedial investigation work at the site demonstrates that groundwater in the
shallow aquifer discharges directly into Bellingham Bay.
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o (2)(d)(ii) The surface water is not classified as a suitable domestic
water supply source under chapter 173-201A WAC.

Bellingham Bay is a marine surface water body, and is not suitable as a
domestic water supply under chapter 173-201A WAC.

o (2)(d)(iii) The groundwater is sufficiently hydraulically connected to
the surface water that the groundwater is not practicable to use as a
drinking water source.

Remedial investigation work at the site indicates that the shallow aquifer is
directly connected with and discharges into Bellingham Bay. It is not
practicable to utilize the shallow aquifer for water supply due to the potential
for drawing saline water into the aquifer (saltwater intrusion).

5.2 POTENTIAL RECEPTORS
The potential exists for human and ecological receptors to be exposed to affected media at the

Site. Potential human receptors that may be exposed to affected groundwater and soil are identified

below. Potential human receptors that may be exposed to affected sediment are not included because

these were identified in the Interim Action Completion Report (Appendix C), except as related to

potential recontamination of marine sediment by contaminated Site groundwater:

Site visitor/do-it-yourselfer. Potential exposure of Site visitors or individuals conducting
do-it-yourself boat repair to contaminants in surface soil can occur through ingestion, dermal
contact, or inhalation of particulates, although potential exposure is limited by the presence of
pavement and buildings throughout most of the Site. Inhalation of soil vapors migrating into
buildings is also a potential exposure pathway.

Site commercial/industrial workers. Potential exposure of Site workers to contaminants in
surface soil can occur through ingestion, dermal contact, or inhalation of particulates,
although potential exposure is limited by the presence of pavement and buildings throughout
most of the Site. Inhalation of soil vapors migrating into buildings is also a potential
exposure pathway.

Site construction workers. Potential exposure of Site construction workers to contaminants
in surface and subsurface soil can occur through ingestion, dermal contact, or inhalation of
particulates; through dermal contact with groundwater; and through inhalation of soil vapors.
The Port maintains internal controls to ensure that workers conducting excavations at the Site
receive appropriate training and monitoring. Potential exposure to contaminants in marine
sediment can occur through ingestion and dermal contact during sediment dredging.

Site aquatic seafood gatherer/fisher. Potential exposure of Site seafood gatherers/fishers to
contaminants in fish organisms containing hazardous substances originating from Site
groundwater discharged to marine surface water, and potentially through the gathering of
benthic/epibenthic organisms affected by Site sediment, if recontaminated by groundwater
discharge through sediment. Potential exposure is limited due to lack of public access to Site
aquatic area for fishing or shellfish gathering.
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o Residential use exposure. The Site is not planned for residential use, although unrestricted
site use would not preclude future use for this potential exposure pathway. If residential use
were to occur, potential exposure could occur through dermal contact, ingestion, or inhalation
of soil vapors migrating into buildings.

Ecological receptors may also be exposed to affected Site media. Potential ecological receptors
include:

¢ Benthic/epibenthic organisms. Benthic or epibenthic organisms affected by sediment
recontamination resulting from groundwater discharge to sediment.

e Aquatic species. Fish species potentially use marine surface water that is potentially affected
by Site groundwater discharge.

e Terrestrial plants and animals. Future land use at the Site is anticipated to be limited to
industrial and commercial uses. Existing and future development will cover the Site’s ground
surface with buildings and pavement, which preclude contact of terrestrial plants and animals
with contaminated soil. As a result, the Site qualifies for an exclusion under WAC 173-340-
7491(1)(c)(i) because there is less than 1.5 acres of contiguous undeveloped land within
500 ft of the Site. Therefore a terrestrial ecological evaluation is not required and terrestrial
plants and animals are not considered potential receptors for the Site.

5.3 SCREENING LEVELS

Site screening levels were developed for groundwater and soil based on the preceding evaluation
of potential exposure pathways and receptors, and MTCA regulations. Site screening levels are presented
below by media. As previously mentioned, sediment cleanup levels were developed for the interim action

and are discussed in Section 3.4.1.

5.3.1 SURFACE WATER

Surface water screening levels were not developed for the Site because surface water is not
considered an affected media for the Site, and because the groundwater screening levels developed in
Section 5.3.2 are protective of surface water. As such, the groundwater screening levels can be applied to

surface water for the evaluation of RI surface water quality data, as necessary.

5.3.2 GROUNDWATER

As discussed in Section 5.1, Site groundwater is considered non-potable. As a result,
groundwater screening levels were developed based on groundwater discharge to adjacent marine surface
water using the applicable surface water cleanup levels identified in WAC 173-340-730(3), or calculated
porewater concentrations protective of marine sediment utilizing the SQSs (WAC 173-204-320). MTCA
Method B standard formula values protective of consumption of shellfish and fish by humans were used

unless more stringent cleanup level criteria protective of human consumption of fish or aquatic life were
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available under the following state and federal laws: National Toxics Rule (40 CFR 131.36), National
Recommended Water Quality Criteria (EPA 2006), and Chapter 173-201A WAC. The applicable
regulatory criteria and the selected Site surface water screening levels are presented in Table 6. Because
surface water quality criteria for TPH has not been developed, MTCA Method A cleanup levels for
groundwater were used for these constituents, as provided for in WAC 173-340-730(3)(b)(iii)(C).

The groundwater screening levels developed above consider protection of sediment
recontamination by applying the SMS SQS criteria, the most stringent standards protective of benthic
organisms. Ecology has identified three additional potential sediment exposure pathways that should be
considered regarding sediment recontamination potential: (1) human seafood consumption, (2) human
direct contact with sediment, and (3) higher trophic level organism (seals, birds) consuming seafood. The
first and third additional pathways are associated with hazardous substances that have the potential to
bioaccumulate. The only PBT that has been detected in Site groundwater is arsenic. As presented in
Table 6, the state-wide natural background concentration of arsenic is identified as the applicable
groundwater screening level, which is an appropriate screening level for PBTSs, including arsenic.

The most stringent criteria protective of surface water and/or sediment, adjusted to the PQL or
background concentrations, if appropriate, were identified as the groundwater screening levels. The
potentially applicable regulatory criteria and the selected Site groundwater screening level are presented
in Table 6.

5.3.3 SoiL

MTCA Method B standard formula values protective of direct human contact developed in
accordance with WAC 173-340-740(3) and MTCA soil concentrations protective of groundwater quality
calculated using the fixed parameter three-phase partitioning model in accordance with
WAC 13-340-747(4), were identified as potential screening levels for soil. In the event that a particular
constituent did not have an associated MTCA Method B screening value, MTCA Method A soil cleanup
levels for unrestricted site use were used as soil screening levels for these constituents. MTCA Method A
unrestricted land use criteria were used to establish screening levels for TPH compounds, and to evaluate
the most stringent screening level for arsenic, lead, and mercury.

The most stringent of the above criteria applicable to soil cleanup levels, adjusted for soil
background concentrations or the PQL, as appropriate, were identified as soil screening levels for the Site.

The potentially applicable criteria and selected soil screening levels are presented in Table 7.
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6.0 NATURE AND EXTENT OF CONTAMINATION

This section describes Site environmental conditions including soil, groundwater, marine
sediment, surface water, and air quality. Site upland environmental conditions were evaluated based on
analytical results for soil and groundwater samples generated during the RI and pre-RI investigations.
Site sediment environmental conditions are based on analytical results from the 2009 interim action
compliance monitoring event because the data collected during this monitoring event represents current
Site sediment quality.

Soil and groundwater screening levels for VOCs, including gasoline-range petroleum
hydrocarbons, address the vapor migration pathway. So, although the vapor migration pathway is not
addressed as a separate media, the potential threat to human health and the environment associated with
the vapor migration pathway is adequately addressed for the Site.

Analytical data were evaluated for data quality prior to use. Data validation for pre-RI
investigations are described in those documents (Landau Associates 1993, 1998, 2001b, 2001c, 2001d).
Data quality evaluations for the upland remedial assessment and the RI upland investigations were
conducted in accordance with the procedures identified in the Upland RI Work Plan (Landau Associates
2002) and the Supplemental RI Work Plan (Landau Associates 2006a), respectively. Data quality
evaluations for the marine sediment compliance monitoring were conducted in accordance with the
procedures identified in the Interim Action Compliance Monitoring Plan (Landau Associates 2003) and
the 2009 Sampling and Analysis Plan (Landau Associates 2009b).

Environmental conditions for soil are presented using base maps that show Site features at the
time of sample collection. As a result, the base maps for soil conditions predate the improvements made
as part of the redevelopment for the Port’s current tenant. However, current Site features (as presented on

Figure 3) are illustrated on the base maps presenting groundwater and marine sediment conditions.

6.1 CONSTITUENTS OF POTENTIAL CONCERN
Investigation activities have identified six areas of the Site where one or more samples exceeded
Site soil, groundwater, and/or marine sediment screening levels. These affected areas, the media that

contained the exceedance, and the COCs in each affected area are summarized below:
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Affected Area Impacted Media COC
Former Gasoline UST Area Soil and Groundwater (Bs_?_slé)>|<|ne-Range Petroleum Hydrocarbons,
Catch Basin No. 2 Area Soil Diesel-Range Petroleum Hydrocarbons
Soil Metals (Copper, Mercury, Nickel, and Zinc)
North and South Work Yards Groundwater Metals (Copper, Nickel, and Zinc)
Northeast Work Yard (Former . .
Sandblast Area) Soil Metals (Copper, Lead, Mercury, Zinc)
DA-101/102 Area Soil VOCs (Trichloroethene)
Metals (Mercury and Zinc), Acenaphthene,
Marine Area Marine sediment Flourene, Phenanthrene, Fluoranthene, and
Dibenzofuran

It should be noted that TBT and other hazardous substances were marine sediment COCs prior to
implementation of the marine sediment interim action. However, the constituents listed above were the
only COCs remaining based on sediment compliance monitoring data collected following completion of
the interim action. No sediment COCs were detected above the sediment screening levels in the most
recent (i.e., 2009) round of sediment quality monitoring (see Section 3.4).

6.2 SOIL QUALITY
Soil quality data for constituents detected in soil during pre-Rl and RI investigations are
presented and compared to the soil screening levels in Table 8. Analytical results for the constituents
tested for are presented in Appendix G. Analytical laboratory reports are maintained in Landau
Associates’ project files.
The soil analytical program included the following:
e 10 soil samples were tested for TPH-HCID
o 33 samples for NWTPH-G
e 18 samples for BTEX
e 13 samples for NWTPH-Dx
o 6 samples for VOCs
e 3 samples for PAHs

e 30 samples for priority pollutant metals.

Of the 30 samples tested for priority pollutant metals, 4 were composite samples that included
soil from a total of 14 locations. The distribution of soil testing is shown on Figure 19, including sample

locations that were composited.

5/14/14 P:\001\024\FileRm\R\05-14 RI-FS\Weldcraft RI-FS.docx 6'2 LANDAU ASSOCIATES



Based on the analytical results for these tests, one or more samples exceeded the soil screening
levels for gasoline-range TPH (TPH-G), BTEX, diesel-range TPH (TPH-D), trichloroethene (TCE),
copper, lead, mercury, nickel, and zinc. The analytical results for TPH-G are shown on Figure 20;
TPH-G concentration contours are based on orders-of-magnitude of the 30 mg/kg screening level. The
analytical results for benzene are shown on Figure 21, the analytical results for TPH-D and cPAHSs are
shown on Figure 22, and the analytical results for metals are presented on Figures 23 and 24.

Based on these data, soil quality at the Site was impacted by Site activities in five locations: the
Former Gasoline UST Area, Catch Basin No. 2, the Northeast Work Yard (former sandblast area) east of
Building 1, the DA-101 and DA-102 Area in the northwest corner of the Dry Storage Yard, and the North
and the South Work Yards. These affected soil areas are discussed below.

6.2.1 FORMER GASOLINE UST AREA

Soil quality in the vicinity of the former gasoline UST was impacted as a result of leaking or
overfilling from the gasoline UST, and probably from the piping between the tank and the dispenser
island. The following sections discuss exceedances of the soil screening levels for gasoline-range
petroleum hydrocarbons, BTEX, and metals. Based on the use of paint and paint-related solvents in the
construction, repair, and maintenance of boats, VOCs were likely used at the Site during historical
operations. Potential former use of VOCs in the building is supported by the presence of chlorinated
solvents at the DA-101/102 Area due to the former accumulation of wastes at that location. VOCs can
be transported through the subsurface via soil vapor or groundwater migration similar to petroleum
hydrocarbons. VOC soil vapor and groundwater contamination and migration could occur if significant
releases of VOCs associated with historical boatyard activities occurred. Only low concentrations of a
limited number of VOCs unrelated to gasoline-range petroleum hydrocarbons have been detected in Site
soil and/or groundwater sampled away from the buildings, but VOCs have not been sampled beneath the
building.

6.2.1.1 Gasoline-Range Petroleum Hydrocarbons

Concentrations of gasoline-range petroleum hydrocarbons were above soil screening levels in soil
samples from SB-8, SB-25, MW-5, UST B, DI-1, SB-35 through SB-40, SB-42, SB-43, SB-53 through
SB-55, SB-57, SB-59, SB-61, SB-63, SB-65, SB-66 ( a duplicate of sample SB-65), and SB-67, as shown
on Figure 20. Additionally, field observations indicated gasoline-range petroleum hydrocarbon
contamination in Borings SB-25 though SB-29, SB-31, SB-32, SB-35 through SB-39, SB-42, SB-43, and
SB-61. The highest concentration of gasoline-range petroleum hydrocarbons was detected at boring
SB-55 (15,000 mg/kg). This boring is located along the southern side of Building 1.
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The gasoline-range petroleum hydrocarbon contamination was generally limited to the capillary
zone and associated smear zone resulting from groundwater level fluctuations, and a layer of loose, black
apparent coal material observed beneath Building 1 at a depth of about 8 to 10 ft BGS. As shown on
Figure 20, the distribution of gasoline-range petroleum hydrocarbon contamination to the south of the
former UST largely mirrors the areal distribution of the apparent coal lens underlying the Buildings 1
and 2. The coal lens in the petroleum-affected area consists primarily of coarse sand and gravel-sized
material, and represents a higher permeability zone that appears to influence the distribution of petroleum
hydrocarbon contamination in this area. Gasoline-range petroleum hydrocarbon contamination was also
present in shallow soil at the dispenser island.

The extent of gasoline-range petroleum hydrocarbon soil contamination is best illustrated by the
extent of TPH-G contamination and the area over which gasoline-like odors were observed during
drilling, both shown on Figure 20. The extent of gasoline-range petroleum hydrocarbon contamination is
not closely bounded to the north, south, and east, so contamination could extend to the eastern limits of
Building 1, beneath Squalicum Way and underneath at least the western portion of Building 3.

As illustrated by these data, the extent of TPH-G soil contamination extends a significant distance
upgradient and cross gradient to the location of the former UST. This distribution of TPH-G soil
contamination is interpreted to result from the following factors:

o Leakage from the gasoline conveyance lines and the pump island likely released gasoline-
range petroleum hydrocarbons upgradient of the former UST location.

e A higher hydraulic conductivity zone containing apparent coal media was encountered at
locations where gasoline-range petroleum hydrocarbon contamination was encountered to the
south and east of the former UST location, providing a migration pathway in directions other
than downgradient from the source.

e Gradient reversals caused by high tides likely caused gasoline free product to migrate
laterally and upgradient to the direction of average groundwater flow, particularly within
higher permeability zones such as the lens containing apparent coal media present in the
affected area.

6.2.1.2 BTEX

Fifteen samples [SB-25, SB-30, SB-32, SB-53, SB-54, SB-55, SB-57, SB-59, SB-61, SB-63,
SB-64, SB-65, SB-66 (a duplicate of sample SB-65), SB-67, and MW-5] contained benzene,
ethylbenzene, o-xylene, and/or total xylenes at concentrations above the soil screening levels. Benzene
soil quality results are shown on Figure 21. Benzene was not tested for as extensively as gasoline-range
petroleum hydrocarbons, and as a result, the extent of benzene soil contamination is not as well

delineated. However, it is likely that the extent of benzene soil contamination is similar to the extent of
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gasoline-range petroleum hydrocarbon contamination because both COPCs have relatively low screening

levels and benzene is directly associated with the gasoline release.

6.2.1.3 Metals

The only exceedances of the soil screening level for metals in the former UST area were copper
exceedances at locations UST-A and UST-B, as shown on Figure 23. The UST-B sample was collected
from the septic holding tank excavation bottom, which was originally thought to be a second petroleum
UST. The copper concentrations at these locations were 41.2 and 55.6 mg/kg, respectively, which

slightly exceed the copper screening level of 36 mg/kg.

6.2.2 CATCHBASIN NO. 2 AREA

Soil quality in the vicinity of Catch Basin No. 2 is impacted as a result of the releases from the
catch basin prior to the Port replacing the open-bottom catch basin with a Type Il catch basin, as
discussed in Section 4.1.5. A soil sample (i.e., CB-2) collected from the base of the former catch basin
following sediment removal was tested for diesel- and oil-range petroleum hydrocarbons, heavy metals,
and VOCs. A soil sample was also collected from the boring for monitoring well MW-9, located about
10 ft downgradient from Catch Basin No. 2, and was tested for petroleum hydrocarbons in the diesel- and
oil-ranges, and PAHs. The samples did not exceed the soil screening levels for any VOC or PAH

compounds. The results for petroleum hydrocarbon and metals analyses are discussed below.

6.2.2.1 Petroleum Hydrocarbons

The total petroleum hydrocarbon (combined diesel-range and residual-range) concentration in the
soil sample collected from the base of Catch Basin No. 2 (i.e., sample CB-2) of 4,100 mg/kg exceeded the
soil screening level of 2,000 mg/kg, as shown on Figure 22. Soil collected from the boring for
MW-9, located about 10 ft downgradient of Catch Basin No. 2, contained petroleum hydrocarbons in the
diesel- and oil-ranges, although the total concentration was below the soil screening level.

Based on these results, affected soil above the soil screening level for diesel-range petroleum

hydrocarbons is limited to the immediate vicinity of Catch Basin No. 2.

6.2.2.2 Metals

The soil sample collected from Catch Basin No. 2 contained copper at a concentration of
186 mg/kg and mercury at a concentration of 0.29 mg/kg, which exceeded the soil screening levels of
36 mg/kg and 0.07 mg/kg, respectively, as shown on Figure 23. No other metals exceeded their soil

screening levels in sample CB-2.
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6.2.3 NORTHEAST WORK YARD

Of the nine sample locations in the Northeast Work Yard, soil samples collected from SB-20,
SB-44, SB-45, SB-47, SB-48, SB-50, and SB-51 contained copper, lead, mercury, and/or zinc above the
soil screening levels, as shown on Figure 24. Elevated metals concentrations at this location likely result
from boat maintenance activities, including sand blasting, that occurred prior to the area being paved.

Samples were collected in one foot depth increments in the borings in this area to a maximum
depth of 3 ft, except SB-20 (collected between 0.4 and 1.7 ft BGS). The soil sample from SB-20 was
collected during the Phase Il ESA and surface soil was the only sampling interval planned for this
location. Boring SB-51 could only be advanced to a depth of 1 ft due to encountering refusal at that
depth.

Soil metals concentrations generally decreased with depth and soil screening levels for the
constituents were achieved within the 3 ft BGS, except at borings SB-44 and SB-47. At boring SB-44
copper, lead, mercury, and zinc exceeded the soil screening levels in the 0- to 1-ft interval and only
copper exceeded the soil screening level in the 1- to 2-ft interval. At SB-47 the copper screening level

was exceeded down to the 2- to 3-ft interval.

6.2.4 NORTH AND SOUTH WORK YARDS

Soil quality in shallow soil samples collected in the North and South Work Yards exhibited
concentrations of copper, mercury, nickel, and/or zinc above the soil screening levels, as shown on
Figure 23. The soil screening levels are based on protection of surface water; however, no soil
concentrations exceeded the Method B cleanup level for unrestricted Site use for these metals based on
direct contact. Concentrations for these metals were the highest in the vicinity of the former marine
railway well area and travel lift, which is consistent with where the heaviest boat maintenance activities
occurred during the previous tenant’s operations. It should be noted that soil quality on the North and
South Work Yards relied heavily on analysis of composite samples, so concentrations at some of the
individual boring locations used to create the composite samples could be higher than indicated by the

composite sample results.

6.2.5 DA-101/102 AREA

Soil quality in shallow soil samples collected in the northwest corner of the Dry Storage Yard
exhibited concentrations of TCE that exceeded the soil screening level. The soil samples from DA-101
and DA-102 were collected from 0.75 ft BGS from an area where a number of drums containing waste
fluids from boat maintenance activities were stored by the former tenant prior to being disposed of by the

Port. The soil samples were tested for VOCs, SVOCs, petroleum hydrocarbons, and polychlorinated
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biphenyls (PCBs). TCE was the only analyte that exceeded its screening level, combined diesel and oil-
range petroleum hydrocarbons were detected at low concentrations (less than 100 mg/kg), and neither
PCBs or SVOCs were detected above the laboratory reporting limits.

The detected TCE soil concentrations were 0.0094 mg/kg and 0.015 mg/kg at DA-101 and
DA-102, respectively, compared to a screening level of 0.005 mg/kg based on protection of groundwater.
The screening level based on direct contact is 11 mg/kg, which is over 700 times greater than the highest
detected concentration. However, deeper samples often contain greater concentrations of VOCs due to
their volatile nature and the greater potential for air exchange in soil near the surface. Deeper soil
samples were not tested for VOCs because the detected concentrations were well below the screening
levels being used at the time of the investigation (2000). However, deeper samples were tested for
petroleum hydrocarbons in the diesel-extended range and concentrations were either less than or similar
to the shallower soil results.

VOCs were tested for in groundwater samples collected from 13 locations, including locations
downgradient from the DA-101/102 area, and TCE or potential TCE daughter products [i.e., 1,1-
dichloroethene (DCE), vinyl chloride] were not detected in any of the samples tested, including samples
collected from MW-1 and MW-9, which are located in the vicinity of the DA-101/102 area.

6.3 GROUNDWATER QUALITY

Groundwater quality data and screening levels for constituents detected in groundwater are
presented in Table 9. Analytical results for the constituents tested for are presented in Appendix H.
Analytical laboratory reports are maintained in Landau Associates’ project files.

Groundwater quality was evaluated based on samples collected from 9 temporary direct-push
locations (SB-5, SB-8, SB-10, SB-16, SB-19, SB-24, SB-30, SB-68, and SB-69), 12 monitoring wells,
and 2 samples collected from the weep hole discharge from the bulkhead. The groundwater analytical
program included the following:

e 1 groundwater sample (SB-24) was tested for petroleum hydrocarbon identification using
Method TPH-HCID

o 23 samples from 13 locations were tested for gasoline-range petroleum hydrocarbons using
method NWTPH-G

e 15 samples from 10 locations were tested for BTEX

e 3 samples from 1 location (MW-9) were tested for diesel- and oil-range petroleum
hydrocarbons using Method NWTPH-Dx

e 12 samples from 12 locations were tested for VOCs
o 1 sample (MW-9) was tested for PAHs

e 32 samples from 14 locations were tested for dissolved metals, and
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o 13 samples from 9 locations were tested for lead only.

Additionally, 16 samples from 9 locations were tested for conventional parameters to evaluate the
extent to which natural attenuation is occurring in the vicinity of the former gasoline UST. The
distribution of groundwater sample testing is illustrated on Figure 25.

Groundwater screening levels were exceeded in the vicinity of the former UST and in the vicinity
of the bulkhead, as discussed in the following sections. The only other constituents detected in
groundwater were:

e Arsenic, antimony, lead, selenium, and zinc were detected below the groundwater screening
levels at multiple locations

e A single detection of 1,1,1-trichloroethane at SB-19 at a concentration of 5 pg/l, which is
well below the groundwater screening level of 11,000 pg/I

o Assingle detection of naphthalene, 2,-methylnapthalene, and 1-methynapthalene at MW-9 at a
combined total concentration of 1.02 pg/l, well below the naphthalene groundwater screening
level of 83 pg/l.

The groundwater quality results are discussed in the following sections.

6.3.1 FORMER GASOLINE UST AREA

Groundwater quality in the vicinity of the former gasoline UST is impacted by releases from the
former UST, the associated piping, and the pump dispenser. Source area groundwater quality samples
were collected from monitoring well MW-5 and soil boring SB-8. Concentrations of gasoline-range
petroleum hydrocarbons, benzene, and o-xylene in the groundwater sample from MW-5 were above the
groundwater screening levels. The analytical results for TPH-G and BTEX are shown on Figure 26. As
noted previously, VOCs were likely used at the Site during historical operations, but VOCs have not been
sampled for in soil or groundwater beneath the building. In addition, gasoline often contained lead in
mixtures commonly used in the past; however potential lead concentrations have not been fully evaluated
within the former gasoline UST area. Potential lead and VOC concentrations in groundwater will be
further evaluated during remedial design for the final cleanup action.

Groundwater quality data collected downgradient of the former gasoline UST indicate that the
release to groundwater is limited to the vicinity of the former gasoline UST. Gasoline-range petroleum
hydrocarbons and BTEX were not detected in groundwater samples collected from SB-30, MW-3, MW-4,
MW-6, MW-7, and MW-8, and BTEX were not detected in the sample collected from boring SB-5, all of
which are hydraulically downgradient of the former gasoline UST. Groundwater data from the Site
indicates that gasoline-impacted groundwater is not migrating a significant distance from the former UST

location toward Bellingham Bay.
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A measurable thickness of floating gasoline free product was not observed in any Site wells
although sheens were observed below the water table in SB-8, MW-5, and MW-6 during drilling. The
available data do not indicate the presence of free-phase non-aqueous phase liquid (NAPL); however,
wells are not present within the portion of the source area underlying the buildings to evaluate its
potential presence. The potential presence, and if present, the extent of free-phase NAPL at the Site will
be further evaluated during remedial design of the selected remedy.

A number of conventional parameters, including dissolved oxygen (DO), ferrous iron, and nitrate
were tested for in groundwater samples collected from MW-1 (upgradient well), MW-5 (source area
well), and MW-3 and MW-6 (downgradient wells) to evaluate the extent to which natural attenuation was
occurring in the vicinity of the former gasoline UST release. Natural attenuation parameter results are
shown on Figure 27 for the former UST area and North and South Work Yards. Analytical results
indicate that background concentrations for these parameters measured at MW-1 are characterized by low
concentrations of ferrous iron, and low to moderate concentrations of DO and nitrate. In the source area
evaluated at MW-5, the concentration of ferrous iron is about 50 times greater than the background
concentration, and DO and nitrate are below reporting limits. At the first downgradient well (MW-6), the
ferrous iron concentration has declined, nitrate has increased, and DO is still below reporting limits. In
the furthest downgradient well (MW-3), ferrous iron is below reporting limits, and nitrate and DO have
increased to background concentrations.

These results indicate that natural attenuation is occurring through biological processes, which
utilize the available DO and nitrate as electron acceptors in the process of aerobic degradation of
petroleum hydrocarbons in the vicinity of the gasoline release. However, Ecology guidance (Ecology
2005) requires four quarters of monitoring for natural attenuation parameters to confirm that natural
attenuation is occurring, so additional groundwater quality monitoring will be required during remedial
design to confirm that these preliminary results of monitored natural attenuation (MNA) is considered as

part of the cleanup action for the Site.

6.3.2 NORTH AND SOUTH WORK YARD AREA

Copper, nickel, and zinc exceeded the groundwater screening level in samples collected from
monitoring wells MW-3, MW-4, MW-10, MW-11, and MW-12 located within the North and South Work
Yard Area, as shown on Figure 28. Only copper exceeded the preliminary groundwater cleanup level in
samples collected from monitoring well MW-7, and only nickel exceeded its preliminary groundwater
cleanup level in the groundwater sample collected from SB-5. Except for the exceedance of nickel in
SB-5, located about 90 ft from the galvanized steel bulkhead, copper, nickel, and zinc were not exceeded

in any of the monitoring wells located more than about 45 ft from the shoreline.
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The probable primary source of the elevated metals concentrations in groundwater near the
shoreline is dissolution (corrosion) of the galvanized coating on the bulkhead and tieback anchors that
were installed during redevelopment of the Site in 2003/2004. Dissolution of the galvanized coating is
considered the most probable source of elevated metals concentrations, with the possible exception of
copper (as discussed below), for the following reasons:

e Zinc, which exhibits the highest concentrations of the metals present in Site groundwater, is
the primary constituent of galvanized coatings.

o Nickel is often added to the galvanized coating to suppress the reactivity of silicon and
phosphorus in the steel.

e Groundwater specific conductance data indicate groundwater in the vicinity of the bulkhead
and associated tie back anchors is a mixture of groundwater and marine water, and is highly
corrosive.

e The ground surface over the majority of the metals-affected groundwater area is paved,
reducing surface water infiltration through affected shallow soil, and reducing the potential
pathway for groundwater to be impacted by historical releases associated with boat
maintenance activities to the ground surface.

Groundwater quality in the bulkhead vicinity is discussed further in the following sections, by constituent.

The amount of groundwater quality data in the Northeast and South Work Yards is limited and
relies heavily on groundwater samples collected from temporary borings rather than monitoring wells. As
a result, there is some potential that available data are not fully representative of groundwater quality, and
groundwater could be affected by dissolved metals that leached from affected shallow soil.

6.3.2.1 Copper

The concentrations of copper in groundwater samples that exceeded the groundwater screening
level ranged between 3 pg/l to a maximum of 35 pg/l in MW-11, which is about 14 times the screening
level for copper of 2.4 pg/l. The copper concentration in the two groundwater samples collected from the
bulkhead weep hole that is the only known location of significant groundwater discharge to surface water
ranged between 4.1 pg/l to 6 pg/l, which is above the screening level of 2.4 pg/l. The copper
concentration measured in the two surface water samples collected from Bellingham Bay ranged from
undetected (less than 2 pg/l) to 6 pg/l, which is in the same range as the weep hole groundwater
concentrations.

The results of the surface water sampling indicate that surface water quality could be affecting
copper groundwater quality in the vicinity of the shoreline. The detected concentrations of dissolved
copper in surface water do not appear to be attributable to Site releases because surface water and
groundwater concentrations are similar, and may be the result of anti-fouling paints present on boat hulls

in the marina. A 2007 study conducted by Ecology documented similar to higher levels of dissolved
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copper at two Puget Sound marinas located in the Anacortes, Washington area resulting from anti-fouling
paint. Inner marina concentrations for dissolved copper ranged between 3.3 pug/L to 12 pg/L at Cap Sante
Marina and ranged from 4.7 pg/L to 7.2 pg/L at Skyline Marina as compared to a background
concentration of 0.42 pg/L (Ecology 2007). Dissolved copper concentrations were generally
progressively lower moving from the inner marina toward the marina entrance.

The detected concentrations of dissolved copper within the Anacortes marinas were attributed by
the Ecology report to anti-fouling paints commonly applied to boat hulls (Ecology 2007). Senate
Bill 5436, which was signed into law in May 2011 and became effective in July 2011, prohibits the sale
of new recreational water vessels with antifouling paint containing copper after January 1, 2018. The bill
also prohibits the sale of copper antifouling paint intended for use on recreational water vessels after
January 1, 2020. These measures are expected to reduce concentrations of dissolved copper and improve
surface water quality in Washington State marinas over time.

Based on these considerations, the elevated copper concentrations in the weep hole sample may
be the result of background conditions in surface water intermixing with groundwater near the shoreline.
However, based on the proximity of the copper groundwater exceedances to the bulkhead and its
associated galvanized tie back anchors, it is also possible that elevated copper groundwater concentrations
partially result from corrosion of the galvanized coating on the bulkhead.

6.3.2.2 Nickel

The concentrations of nickel in groundwater samples that exceeded the groundwater screening
level ranged from 9.1 pg/l to a maximum of 37 pg/l in MW-10, which is about 4 times the screening level
of 8.2 ug/l. The nickel concentration in the two groundwater samples collected from the bulkhead weep
hole ranged from 4.8 pg/l. to 7.0 pg/l, and the nickel concentration in the two surface water samples
ranged from 6.0 pg/l. to 10 pg/l, indicating that the nickel concentration discharging to surface water is

consistent with background surface water nickel concentrations.

6.3.2.3 Zinc

The concentration of zinc in groundwater samples that exceeded the groundwater screening level
ranged from 82 g/l to a maximum of 280 pg/l in MW-12, which is about 3 times the screening level of
81 pg/l. The zinc concentrations in the two groundwater samples collected from the bulkhead weep hole
ranged from 49 pg/l to 60 pg/l, and the zinc concentrations in the two surface water samples ranged from
undetected (less than 10 pg/l) to 9.0 pg/l. Zinc concentrations in groundwater upgradient and more

distant from the bulkhead were significantly lower, as is reflected in Figure 29, which presents dissolved
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zinc concentrations in groundwater with distance from the shoreline. Similar concentration trends with

distance from the shoreline were also observed in nickel and copper data.

6.3.2.4 Summary

The groundwater results for nickel and zinc are consistent with the conceptual model of
significant groundwater/surface water mixing immediately prior to groundwater discharge to surface
water, which results in significant reductions in zinc and nickel concentrations at the point of groundwater
discharge to surface water. The copper results are consistent with this conceptual model if the copper
concentration measured in the weep hole sample primarily results from background surface water quality
conditions, which is supported by the surface water quality data and the Anacortes marina study
conducted by Ecology (Ecology 2007).

Based on these conditions, elevated metals concentrations in the vicinity of the shoreline may
result from a combination of corrosion of the bulkhead structure and surface water background
concentrations of copper. However, the amount of groundwater quality data in the Northeast and South
Work Yards is limited and relies on groundwater samples collected from temporary borings rather than
monitoring wells. As a result, the potential exists that available data are not fully representative of
groundwater quality and groundwater could be affected by dissolved metals that leached from affected
shallow soil. Groundwater quality will be further evaluated during remedial design, as necessary, to
support design of the selected remedy.

6.4 MARINE SEDIMENT QUALITY

Site marine sediment quality within the Marine Area is evaluated based on the analytical results
from the 2009 compliance monitoring event. The 2009 marine sediment quality data in conjunction with
the marine sediment cleanup levels are presented in Table 10.

Analytical results for the 2004 post-interim action performance monitoring event are not
presented because they do not represent current sediment quality conditions. Tabulated analytical results
for the 2004 performance monitoring event are provided in Appendix F. Results for pre-interim action
marine sediment samples are also summarized in tabular format in Appendix D. Analytical laboratory
reports are maintained in Landau Associates’ project files.

As discussed in Section 3.4.2, the purpose for collecting and analyzing the 2009 sediment
confirmational samples was to evaluate surface sediment quality in the Marine Area following five years
of natural recovery after completion of the sediment interim action. The nine marine surface sediment
samples were analyzed for the COCs identified following completion of the marine sediment interim

action (i.e., mercury, zinc, acenaphthene, flourene, phenanthrene, fluoranthene, and dibenzofuran). The
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analytical results were compared to the SQS numeric benthic criteria (see Table 10). The concentrations
for acenaphthene, flourene, phenanthrene, fluoranthene, and dibenzofuran were organic carbon
normalized for comparison to the SQS criteria. As shown in Table 10, mercury, zinc, and two or more of
the SVOCs were detected in each sample. However, none of the concentrations exceeded the SQS
numeric benthic criteria. Reporting limits for the non-detected constituents were also below the SQS
numeric benthic criteria.

Based on the results of the 2009 marine sediment compliance monitoring, it is concluded that the
sediment screening levels (see Section 3.4) have been achieved by the marine sediment interim action in
conjunction with subsequent natural recovery. Natural recovery processes are discussed in Section 7.2.3.

6.5 SURFACE WATER

As discussed in Section 3.3, surface water quality samples were collected from Bellingham Bay
during December 2006 and February 2007 RI sampling events and tested for dissolved metals and
conventional parameters. Surface water quality data are presented in Table 12. Copper and nickel
exceeded the groundwater screening levels in the December 2006 surface water sample. The
concentrations of copper and nickel measured in the surface water samples were similar to the
concentrations measured in bulkhead weep hole samples. The zinc concentrations measured in the
surface water samples were significantly lower than the weep hole samples, although zinc concentrations
were below the screening level in both weep hole and surface water samples. The surface water quality
samples were collected at distance from the Site and other upland areas, and as such, the measured
concentrations of copper and nickel appear to represent background surface water quality conditions, as

discussed in Section 6.3.2.
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7.0 CONTAMINANT FATE AND TRANSPORT

This section addresses contaminant fate and transport processes, including source control and
transport/attenuation processes. The discussion in this section is focused on general fate and transport
processes associated with affected media. Discussion of Site-specific contaminants and sources, and

contaminant fate and transport are presented in Section 8.0.

7.1 SOURCE CONTROL

Source control addresses the elimination of releases from Site operations that resulted in
contamination of affected media. Source control for each affected area identified in Section 6.1 is
discussed in the following sections.

7.1.1 FORMER GASOLINE UST AREA

The UST, associated piping, and dispenser island that represent the original source of the
gasoline-range petroleum hydrocarbon contamination present at the Site was removed in 1993. As a
result, an ongoing release of gasoline contamination to the Site is not occurring.

Although free-phase NAPL has not been detected in Site monitoring wells, residual NAPL and
elevated soil concentrations remain within the smear zone located near the water table. Residual NAPL
can release gasoline-range petroleum hydrocarbon contamination to groundwater and soil gas for many

years, and as such, represents an ongoing source of contamination.

7.1.2 CATCH BASIN NO. 2 AREA

Source control for the Catch Basin No. 2 Area was implemented in 2001 and 2002. Accumulated
sediment was removed from the open-bottom catch basin in 2001. Analytical results for a soil sample
collected from the base of the catch basin following removal of the accumulated sediment indicated that
diesel-range petroleum hydrocarbons, copper, and mercury were present in the soil at concentrations
exceeding the soil screening levels. In 2002, the open-bottom catch basin was removed and replace with

a closed-bottom Type Il catch basin to prevent further releases to the subsurface.

7.1.3 NORTH AND SOUTH WORK YARD AREA

The only known contaminant source in the North and South Work Yard Area was surface
releases of heavy metals related to historical boat maintenance activities. The South Yard is currently
paved and stormwater is actively managed and treated by Seaview Boatyard North under its NPDES

permit. The smaller North Work Yard is not paved, but boat maintenance activities conducted in this area
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use BMPs, including the use of tarps to catch hull scrapings and paint, and vacuum sanders to limit
particulate emissions; sheet flow during large storm events from this area flows south in the direction of
the closed-loop boatyard waste water treatment system and the bioswale. Based on the extent of paving,
active stormwater management/treatment, and application of boatyard BMPs, adequate source control is
being applied and ongoing releases that caused existing contamination in this area are no longer

occurring.

7.1.4 NORTHEAST WORK YARD AREA

Similar to the South Work Yard, contamination in the Northeast Work Yard likely resulted from
historical boat maintenance activities, including sand blasting activities. The area is currently paved, and
stormwater is being actively managed. As a result, it is concluded that ongoing releases that caused

existing contamination in this area are no longer occurring.

7.1.5 DA-101/102 AREA

Low level TCE soil contamination in the DA-101/102 Area appears to have resulted from
releases associated with drums of liquid boat maintenance wastes that were temporarily stored near this
location. The drums and associated wastes were removed by the Port in 2001. As a result, ongoing

releases in this area are not occurring.

7.1.6 MARINE AREA

The primary source of contamination in the Marine Area was the release of boat maintenance
waste and associated stormwater to the former marine railway well. A secondary source appeared to be
uncontrolled stormwater and hull cleaning water released in the vicinity of the 30-ton travel lift piers.
The marine railway was removed and contaminated soil and marine sediment present in the marine
railway well was remediated, during the sediment interim action and Site redevelopment. The current
tenant also installed curbing and other stormwater controls to prevent the release of stormwater and hull
cleaning water from being discharged to surface water. As previously discussed, the current tenant also
installed a zero discharge, closed-loop boatyard wash water treatment system to treat contact water
associated with boat hull cleaning and a bioswale to treat stormwater from the South Work Yard. Based
on these actions, the releases to the Marina Area that caused Site marine sediment contamination are no

longer occurring.
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7.2 TRANSPORT AND ATTENUATION PROCESSES

Attenuation and transport processes are generally media and contaminant specific. Site
contaminants are limited to heavy metals, VOCs, and petroleum hydrocarbons. Attenuation and transport
processes associated with these contaminants are discussed for each affected media in the following

section.

7.2.1 SoIL

The transport of heavy metals in soil is limited for most metals. The primary transport
mechanism is dissolution from solid to liquid phase through either direct contact with groundwater or via
stormwater infiltration through affected soil and unsaturated flow transport to the uppermost groundwater
unit. The heavy metals often associated with boat maintenance activities, such as copper, lead, nickel,
and zinc, are often in a low solubility form, and when limited to shallow soil above the groundwater table,
do not typically result in sufficient dissolution and transport to cause groundwater contamination.
Additional transport can occur through anthropogenic activities, such as excavation or grading, which
have the potential to relocate contamination to greater depths, unaffected areas, or to offsite locations.

Metals typically attenuate very rapidly in soil. Metals tend to strongly partition to soil, so metal
concentrations in soil typically decrease rapidly with distance from the source. This characteristic is
evident in Site data which indicate a rapid decrease in concentrations with depth at locations where
vertically discrete samples were analyzed.

The transport of petroleum hydrocarbon contamination in soil can occur through multiple
mechanisms and multiple phases. The most direct transport mechanism is the migration of NAPL
downward through the unsaturated zone until the groundwater table is intersected. Because petroleum
hydrocarbon NAPL products are primarily lighter that water [(light non-aqueous phase liquid (LNAPL)],
the NAPL tends to migrate on top of the water table surface in the downgradient direction until the
driving force for migration (the release) is eliminated. Once in the subsurface, petroleum hydrocarbon
NAPL often releases dissolved-phase contamination to groundwater either through direct contact with
groundwater or as the result of stormwater infiltration through the affected soil. Petroleum hydrocarbon
NAPL and residual petroleum hydrocarbons in groundwater and soil that contain VOCs, such as gasoline
and diesel, also release contaminants to soil vapor. The transport of petroleum hydrocarbon soil
contamination from soil to soil gas and groundwater can continue for many years if the NAPL source
material is not removed.

Petroleum hydrocarbon soil contamination typically attenuates rapidly with distance from the
source. The rate of attenuation is typically more rapid for heavier petroleum hydrocarbon products, such

as oil, and the least rapid for the lighter fraction products such as gasoline. The difference in attenuation
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rates results from a combination of factors, including viscosity, solubility, volatility, biological activity,
and the cleanup levels that must be achieved. In general, soil cleanup levels are achieved immediately
outside an area affected by diesel- or oil-range NAPL contamination, while gasoline-range petroleum
hydrocarbon soil contamination can extend further beyond the extent of NAPL, in part because of the
physical properties of the petroleum product (e.g., gasoline can migrate farther in the vapor phase), and
partially because the screening level for gasoline-range petroleum hydrocarbons is much lower so
exceedances extend farther from the source.

7.2.2 GROUNDWATER

The transport of heavy metals in groundwater typically occurs in an aqueous, ionic form,
although metals can also migrate in colloidal form. Metals transported in groundwater attenuate with
distance from the source, primarily through dispersion and absorption. The rate of metals absorption is
affected by pH, oxidation reduction potential (ORP), and in some cases salinity. The factors affecting
absorption, and the degree to which absorption occurs, vary greatly with the specific metal.

The transport of petroleum hydrocarbons in groundwater is affected by various processes,
including absorption, dispersion, and biological decomposition. These attenuation factors are collectively
referred to as natural attenuation, and are most effective in an aerobic (oxygen-rich) environment.

The attenuation of heavy metals and petroleum hydrocarbons is heavily influenced by
hydrodynamic dispersion in a tidally-influenced groundwater regime such as that present at the Site.
Hydrodynamic dispersion in groundwater subjected to tidal fluctuations is greatly increased due to the
mixing of surface water and groundwater in the vicinity of the shoreline. In addition to the direct mixing
of groundwater and surface water, the fluctuation of groundwater elevations can cause “tidal pumping” of
soil gas in the unsaturated zone. Tidal pumping results in greater air/soil gas exchange and a more
oxygen-rich subsurface environment, which in turn supports greater absorption for most metals and
greater aerobic decomposition of petroleum hydrocarbons. These enhanced aerobic conditions are
evidenced by the natural attenuation data collected in the vicinity of the former UST and presented in
Section 6.3.1.

In general, BTEX and VOC compounds possess unique chemical properties that create some
variability in fate and transport for of each VOC once released into the environment, particularly to
groundwater. However, VOCs are highly susceptible to volatilization and dissolution. As VOC
compounds are generally soluble and do not exhibit the tendency for sorption to soil matrices, they can be
relatively mobile in groundwater (Patrick 1987). However, naturally-occurring bacteria often degrade
BTEX compounds relatively rapidly, and to a lesser degree other VOCs such as chlorinated solvents
(EPA 1999).
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7.2.3 MARINE SEDIMENT

Transport mechanisms for contaminants in sediment include suspension and redistribution
through wave action and bioturbation. Because the Site is located in a quiescent marina protected by a
breakwater, there is no exposure to wind-generated wave action. As a result, marine sediment
contaminant transport is largely limited to boat wake and prop wash transport disturbance. The limited
area over which contaminants were distributed during historical boatyard activities supports the
conclusion that suspension and redistribution of marine sediment contamination from boat wake and prop
wash disturbance is not a significant transport mechanism.

Vertical redistribution of marine sediment contamination occurs through bioturbation by benthic
organisms in conjunction with accumulation of new sediment. Physical observations of the marine
sediment in the Marine Area during the 2009 compliance monitoring event show that at least 10 cm of
sediment has been deposited within the dredge prism following the interim action. The observations are
based on visible contrast between the gravelly sand used to backfill the western portion of the dredge
prism during the interim action and the overlying fine-grained sediment at three compliance monitoring
locations. Three 2009 compliance monitoring samples, SPM-1-09, SPM-2-09, and SPM-13-09 were
collected from the backfill area. At sample locations SPM-1-09 and SPM-2-09, only fine-grained
sediment (silt) was encountered in the 12 cm surface sediment samples. At sample location SPM-13-09,
silt was observed to a depth of 10 cm and a medium to coarse sand (interim action backfill) was observed
below 10 cm.
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8.0 CONCEPTUAL SITE MODEL

Historical Site activities, environmental data, and the physical processes that control the fate and
transport of contaminants were used to develop the conceptual Site model (CSM). The CSM describes
the Site contaminant sources, fate and transport processes, migration pathways, and potential receptors.
The CSM includes elements that address releases associated with historical boatyard activities, the former

gasoline UST, the marine area (marine sediments), and the bulkhead area discussed below.

8.1 HISTORICAL BOATYARD ACTIVITIES

As discussed in Section 7.1, contamination in the North, South, and Northeast Work Yards; the
DA-101/102 Area; and the Catch Basin No. 2 Area, are associated with historical boatyard activities. In
shallow soil, contamination is mostly heavy metals and oil-range petroleum hydrocarbons, and available
data appear to support the conclusion that surface soil contamination is not causing groundwater
contamination. However, the amount of groundwater quality data in the Northeast and South Work Yards
is limited. As a result, some potential exists that available data are not fully representative of
groundwater quality, and groundwater could be affected by dissolved metals that leached from affected
shallow soil.

Because only shallow soil is affected by historical boatyard activities, the primary transport
mechanism is stormwater transport via overland flow. However, the Site is entirely paved except for the
North Work Yard, so the majority of soil potentially affected from historical boatyard activities is not
exposed to stormwater transport. Although the surface of the North Work Yard is unpaved, stormwater
rapidly infiltrates and stormwater runoff from this area only occurs during extreme rainfall events; runoff
from this area reportedly flows to the south, toward the bioswale. As a result, there is very limited
potential for transport of contamination resulting from historical boatyard activities to occur as the result
of stormwater transmission. Additionally, heavy metal contamination is not significantly affected by
physical, chemical, or biological degradation processes, and will likely remain relatively unchanged from
its current form. Oil-range petroleum hydrocarbon contamination can be affected by these degradation
processes over an extended period of time, so some reduction in concentrations may occur over a long
period of time.

Based on the use of paint and paint-related solvents in the construction, repair, and maintenance
of boats, VOCs were likely used at the Site during historical operations. VOCs can be transported
through the subsurface via soil vapor or groundwater migration. VOC soil vapor and groundwater

contamination and migration could occur if significant releases of VOCs associated with historical
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boatyard activities occurred, as is discussed on the following section for gasoline-range petroleum
hydrocarbons.

Only low concentrations of a limited number of VOCs not related to gasoline-range petroleum
hydrocarbons have been detected in Site soil and/or groundwater sampled away from the buildings, but
VOCs have not been sampled within the building. VOCs that may have been released within the
buildings have similar physical properties as benzene, and as such, have similar transport mechanisms.
Therefore, discussion of pathways for benzene in the following paragraphs would apply to other VOCs
released in the building, if identified.

Potential receptors that could be exposed to contamination associated with historical boatyard
activities include Site workers or public users of the current boatyard that contact contaminated soil, or
construction workers that come into contact with contaminated soil during intrusive activities.

Figure 30 illustrates the CSM for upland contaminant releases associated with historical boatyard

activities.

8.2 FORMER GASOLINE UST

Contamination associated with releases from the former gasoline UST has affected soil,
groundwater, and soil vapor. Residual LNAPL is likely present in the vicinity of the former tank, and is
an ongoing source of groundwater and soil vapor contamination. Contamination consists of
gasoline-range petroleum hydrocarbons and associated BTEX compounds.

Because only residual LNAPL remains, the extent of LNAPL is not expected to migrate further.
Groundwater contamination originating from soil containing residual LNAPL migrates with groundwater
flow toward the shoreline to the west. However, natural attenuation, primarily through biodegradation,
appears to be occurring and gasoline-range petroleum hydrocarbons, including BTEX, are not above
reporting limits within 60 ft of visual and olfactory evidence of contamination. Biodegradation is likely
enhanced in the shoreline vicinity by the frequent recharge of atmospheric oxygen to the unsaturated zone
caused by “tidal pumping”; tidal pumping results in the displacement and replacement of soil gas in the
unsaturated zone through alternating high and low tides.

Due to the volatile nature of gasoline-range petroleum hydrocarbons and associated VOCs,
contamination will also migrate via the soil vapor pathway. Soil vapor generally migrates upward, but
will also move laterally if it encounters a low permeability barrier to upward migration. Soil vapor
ultimately discharges to the atmosphere.

Potential receptors for contamination originating from the former gasoline UST include
construction workers that contact contaminated soil, groundwater, or soil vapor during intrusive activities;

Site workers or the general public exposed to soil vapors that intrude into Site buildings; and, aquatic
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organisms that are exposed to affected groundwater that discharges to surface water, although Site data
indicate that gasoline-affected groundwater is not reaching surface water.

Figure 30 illustrates the CSM for releases associated with the former gasoline UST.

8.3 MARINE SEDIMENT

Marine sediment Site screening levels based on the SMS SQS were achieved as a result of the
sediment interim action conducted for the Site (Table 10). The upland source of marine sediment
contamination was eliminated when the marine railway was removed and the new tenant installed a
closed-loop wash water collection and treatment system near the shoreline for hull washing operations.
Additionally, the sheet pile bulkhead reduces groundwater discharge through marine sediment, which
minimizes the potential for groundwater quality to affect sediment quality. Additionally, no hazardous
substances were detected in groundwater in the bulkhead vicinity at concentrations that exceed
groundwater screening levels protective of marine sediment (Table 6). Based on these considerations,
sediment is not considered a media of concern for the Site.

Figure 30 illustrates the CSM for Site marine sediment.

8.4 BULKHEAD AREA

As previously discussed in Section 6.3.2, elevated nickel, zinc, and possibly copper groundwater
concentrations in the vicinity of the shoreline appear to result primarily from dissolution (corrosion) of
the galvanized protective coating for the steel sheet pile bulkhead and associated tieback anchors rather
than from historical boatyard operations. Although they appear to be largely unrelated to Site releases,
elevated metal concentrations in groundwater are addressed as constituents of concern for the Site and are
shown in the CSM.

The bulkhead galvanized coating contains high concentrations of zinc and lesser concentrations
of nickel and possibly copper. The galvanized coating is added to marine steel structures to provide
protection against the highly corrosive properties of sea water. The galvanized coating protects the
underlying steel and also preferentially corrodes relative to steel, acting as a sacrificial anode. This
corrosion process results in metals from the galvanized coating solubilizing into adjacent groundwater,
resulting in elevated groundwater concentrations. Corrosion will continue through the life of the
bulkhead system, although the concentration of zinc released (as well as nickel and possibly copper) will
likely decrease after a number of years as the galvanized coating is depleted.

Groundwater flows from the inland direction to its point-of-discharge to surface water at the
shoreline. The galvanized steel bulkhead inhibits and focuses groundwater discharge to surface water.

The only known point of measurable Site groundwater discharge to surface water is through a bulkhead
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weep hole located between the two 30-ton travel lift piers, although minor seepage through other weep
holes and wetting at some bulkhead sheet pile joints have also been observed; discharge around the ends
of the bulkhead is also possible. Significant mixing of marine surface water and groundwater water
occurs within the shallow groundwater unit in the vicinity of the shoreline due to tidally induced
hydrodynamic dispersion. Based on available data, hydrodynamic dispersion reduces groundwater
concentrations of zinc and nickel to below the screening levels prior to groundwater discharge to surface
water; the copper groundwater concentrations are similar to the surface water background concentrations
of copper in the marina, so marine surface water appears to be, at least in part, the source of elevated
copper concentrations detected in groundwater.

Potential receptors for groundwater are aquatic organisms exposed to groundwater discharged
from the bulkhead weep hole(s) and benthic organisms in sediment through which impacted groundwater
moves. Because the subject metals do not tend to bioaccumulate at concentrations that would affect
higher order aquatic organisms, food chain affects from affected organisms would not be anticipated.
Additionally, because the metals concentrations are at or below the screening levels or background
concentration (for copper), contact with potential receptors at concentrations of concern would be limited

to the immediate vicinity of the location(s) where groundwater discharges to surface water.

8.5 CURRENT SITE ACTIVITIES

The Site is currently occupied by Seaview Marine, operating as Seaview Boatyard North, a
company that performs general boat repair activities. Seaview Boatyard North has occupied the Site since
2004 and operates under a NPDES general boatyard permit, as described in Section 4.1.5. Based on
available NPDES monitoring data, the primary potential contaminants associated with current operations
are copper and zinc, which are problematic for all boatyards and urban stormwater in general. The
primary potential transport mechanism is stormwater runoff and discharge to surface water via the current
stormwater system. As discussed in Section 4.1.5, Seaview Boatyard North has implemented a number of
BMP and stormwater treatment system improvements to address current operations, and current

operations will continue to be regulated under the NPDES regulations administered by Ecology.

8.6 RI CONCLUSIONS

In summary, major data gaps that were identified prior to implementation of the Rl have been
filled and sufficient data are available to develop and evaluate remedial alternatives for the Site.
Additional data will be collected during the remedial design process, as necessary, based on the final
cleanup action selected by Ecology. Additional investigation will likely include further evaluation of the

presence of LNAPL in the vicinity of the Former Gasoline UST Area, evaluation of potential VOC and
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lead concentrations in groundwater, and assessment of VOC soil gas concentrations, as discussed in

subsequent sections of this report.
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9.0 CLEANUP REQUIREMENTS

This section identifies regulatory cleanup requirements through the development of preliminary
Site cleanup standards and RAOs, and the identification of other potentially applicable laws and

regulations.

9.1 CLEANUP STANDARDS

This section develops preliminary Site cleanup standards for chemical constituents that were
detected in affected Site media. Cleanup standards consist of 1) cleanup levels defined by regulatory
criteria that are adequately protective of human health and the environment and, 2) the point of
compliance at which the cleanup levels must be met. The cleanup standards developed in this section are
used as the basis for developing media-specific RAOs for the cleanup action.

9.1.1 DEVELOPMENT OF CLEANUP LEVELS

The cleanup levels for affected media will be selected by Ecology and presented in the Site CAP.
However, it is necessary to identify PCLs to develop, and evaluate the effectiveness of, cleanup action
alternatives for the FS.

Cleanup levels for affected media developed under MTCA represent the concentration of COC
that are protective of human health and the environment for identified potential exposure pathways, based
on the highest beneficial use (HBU) and the reasonable maximum exposure (RME) for each affected
media. The process for developing cleanup levels consists of identifying the HBU and RME for affected
media, determining those that represent the greatest risk to human health or the environment, and
determining the cleanup levels for the COC in affected media.

PCLs are only developed for Site soil, groundwater, and marine sediment because these are the
only media that have been affected by Site releases. However, other media are discussed in this section to

provide the reader an understanding of the media considered.

9.1.1.1 Groundwater

Based on the potential exposure pathways established and receptors discussed in Sections 5.1
and 5.2, the HBU for groundwater is considered discharge to surface water (i.e., Bellingham Bay). Based
on a groundwater HBU of discharge to Bellingham Bay, the RME for groundwater is the more
conservative of 1) uptake by aquatic organisms based on aquatic water quality criteria, or 2) ingestion of
affected aquatic organisms by humans. As a result, federal [National Toxics Rule (40 CFR 131.36) and
National Recommended Water Quality Criteria (EPA 2006)] and state (MTCA Method B formula values
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and Chapter 173-201A) surface water criteria, based on human consumption of fish, and federal [National
Recommended Water Quality Criteria (EPA 2006)] and state (MTCA Method B formula values and
Chapter 173-201A) surface water quality criteria protective of aquatic life, were evaluated as potential
cleanup levels for groundwater.

Since TPH do not have surface water criteria and because existing data shows that TPH in
groundwater does not extend to surface water, MTCA Method A groundwater cleanup levels were used
for these constituents. The groundwater to vapor pathway was also considered for VOCs due to the
potential intrusion of soil vapor into Site buildings, as discussed in Section 5.3.1. Potential gasoline-
range petroleum hydrocarbon vapor migration was evaluated using equations provided in MTCA and in
Ecology’s recently issued draft guidance (Ecology 2009). The most stringent of the applicable criteria,
adjusted to the PQL or background concentrations, if appropriate, is identified as the Site groundwater
PCL.

As shown in Table 13, at least one groundwater sample exceeded the PCL for gasoline-range
petroleum hydrocarbons, benzene, o-xylene, copper, nickel, and zinc. As discussed in Section 6.3.2,
exceedances of the PCLs for copper, nickel, and zinc occurred within 45 ft of the shoreline and the
elevated zinc and nickel concentrations appear to be primarily related to the dissolution (corrosion) of the
galvanized steel bulkhead system rather than releases associated with Site activities. The elevated copper
concentrations near the shoreline appear to primarily result from copper background concentrations in
surface water, but may partially originate from elevated concentrations in groundwater near the shoreline.
Regardless of source, copper, nickel, and zinc are carried forward as COCs for Site groundwater, which

are summarized in Table 14.

9.1.1.2 Soil

Based on the potential exposure pathways established and receptors discussed in Sections 5.1
and 5.2, the HBU for soil is considered unrestricted site use. Although the Site may meet the criteria for
industrial use, the Port does not want to restrict its future options for Site use. Based on a soil HBU of
unrestricted site use, the RME for soil is the more conservative of 1) direct ingestion of soil or inhalation
of soil vapors, or 2) impacts to surface water and the associated exposures described in the preceding
section. The exception to this HBU determination is for soil cleanup levels based on the vapor migration
pathway, which is discussed in the following section.

Uptake of constituents in Site soil or groundwater by terrestrial plants and animals is not
considered a potential exposure pathway for Site soil. The Site qualifies for an exclusion under 173-340-
7491(1)(c)(i) because there is less than 1.5 acres of contiguous undeveloped land within 500 ft of the Site,

so a terrestrial ecological evaluation is not required.

5/14/14 P:\001\024\FileRm\R\05-14 RI-FS\Weldcraft RI-FS.docx 9'2 LANDAU ASSOCIATES



Based on an HBU of unrestricted Site use, MTCA Method B standard formula values for direct
contact and MTCA soil concentrations for surface water protection, calculated using the
3-phase partitioning model (equation 747-1), were evaluated as potential cleanup values for soil. In the
event that a particular constituent did not have an associated MTCA Method B screening value, MTCA
Method A soil cleanup levels for unrestricted site use were used as soil screening levels for these
constituents. The most stringent of the applicable criteria, adjusted for soil background concentrations or
the PQL, as appropriate, is identified as the Site soil PCL.

The soil cleanup value based on protection of surface water was not identified as the soil PCL for
constituents that were not detected in any groundwater samples at concentrations exceeding the
groundwater PCL as provided for in WAC 173-340-747(3)(f). In these circumstances, direct contact was
used as the basis for the soil PCL. This adjustment to the PCL eliminated mercury and TCE as COCs for
soil.

As shown in Table 15, at least one sample exceeded one or more applicable criteria for gasoline-
range petroleum hydrocarbons, diesel-range petroleum hydrocarbons, BTEX, copper, nickel, lead, and
zinc. The identification of diesel-range petroleum hydrocarbons and lead as COCs is based on
exceedance of MTCA Method A soil cleanup levels for unrestricted land use. The identification of the
remaining constituents as COCs is based on protection of surface water, or on the protection of indoor air
quality as discussed in the following section. These constituents are carried forward as COCs for Site soil

as summarized in Table 14.

9.1.1.3 Soil Vapor

The soil vapor migration pathway is a pathway of concern whenever VOCs are present in
subsurface soil. This pathway is of primary concern at the Site if the current buildings remain. Under
current redevelopment scenarios, new buildings would be located at a distance from the source area,
which would significantly lessen the threat for this exposure pathway. However, even if the buildings are
relocated, soil vapors could migrate significant distances laterally under a low permeability cap and
potentially intrude into either the new buildings or other structures located at moderate distances from the
source area. As a result, cleanup levels protective of the soil migration pathway must be developed for
VOCs present in Site soil regardless of the future development scenario.

The Site is zoned commercial, although the property to the north and east are zoned industrial.
As specified in WAC 173-340-745(1)(i), industrial cleanup levels may be appropriate for properties not
specifically zoned industrial if the Site use is consistent with “traditional industrial use,” and identifies the
following characteristics as indicative of industrial use:

e People do not live on the property
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e Access to the property by the general public is not generally allowed
e Food is not grown/raised on the property

e Operations are often characterized by use and storage of chemicals, noise, odors, and truck
traffic

e The land surface is mostly covered by buildings and paved surfaces, minimizing potential
exposure to soil

e Commercial support facilities such as offices and restaurants are primarily intended to serve
the industrial facility and not the general public.

Operations at the Site exhibit the characteristics listed above. Nevertheless, the Port does not
want to restrict potential future use of the property to industrial activities only, therefore unrestricted site

use criteria will be used to address the soil vapor pathway.

9.1.1.4 Marine Sediment

As previously discussed, marine sediment is not considered a Site media of concern because no
hazardous substances exceeded the Site screening levels following the interim action and subsequent
natural recovery. However, screening levels for sediment COCs identified in Section 6.4 (mercury, zinc,
acenaphthene, flourene, phenanthrene, fluoranthene, and dibenzofuran) are carried forward as PCLs for
Site marine sediment to document the basis for cleanup of Site sediment, and to provide criteria for
comparison of sediment quality data if sediment quality is evaluated during future five year reviews for
the Site.

9.1.1.5 Surface Water
Site surface water is not considered a media of concern under present Site conditions, provided
cleanup actions developed in Section 10.0 adequately address the discharge of affected groundwater to

surface water.

9.1.1.6 Air

Gasoline-affected soil and groundwater in the vicinity of the former UST represent the only Site
release with the potential for affecting air quality. As a result, vapor intrusion through building floor
slabs is considered the only potential air exposure pathway for the Site. The vapor migration pathway is
addressed in the evaluation of appropriate Site soil and groundwater PCLs in Sections 9.1.1.1 and 9.1.1.2
above, and further evaluation of the vapor migration pathway is not needed for the RI/FS. However,
additional characterization of soil vapor will be conducted during the remedial design for the final

cleanup action.
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9.1.2 PoOINTS OF COMPLIANCE

Under MTCA, the point of compliance is the point or location on the Site where the cleanup
levels must be attained. The point(s) of compliance for affected media will be selected by Ecology and
presented in the Site CAP. However, it is necessary to identify proposed point(s) of compliance to
develop, and evaluate the effectiveness of, cleanup action alternatives in the FS. As a result, the proposed
points of compliance for soil, groundwater, air, and marine sediment are identified in this section. The
point of compliance for surface water is not discussed because it is not a media of concern based on

existing Site conditions.

9.1.2.1 Soil

The point of compliance for soil, as established in WAC 173-340-740(6), is throughout the Site.
MTCA recognizes that for those cleanup actions that involve containment of hazardous substances, the
soil cleanup levels will typically not be met throughout the Site [WAC 173-340-740(6)(f)]. However,
MTCA also recognizes that such cleanup actions may still comply with cleanup standards. The
determination of the adequacy of soil cleanup will be based on the remedial action alternative’s ability to
comply with groundwater cleanup standards for the Site, to meet performance standards designed to
minimize human or environmental exposure to affected soil, and to provide practicable treatment of
affected soil. Performance standards to minimize human and environmental exposure to affected soil
may include institutional controls that limit activities that interfere with the protectiveness of the remedial

action. Specific actions are described in the FS, which is presented in subsequent sections of this report.

9.1.2.2 Groundwater

A proposed point of compliance needs to be identified for one of the two areas of the Site
exhibiting groundwater concentrations above the proposed cleanup levels. A proposed point of
compliance is established below for the former gasoline UST area, which is identified as a Site Unit in
Section 10.0 for use in developing and evaluating remedial action alternatives. A point of compliance is
also required for metals contamination in groundwater related to the boat maintenance work yards, which
is also identified as a Site Unit in Section 10.0. The proposed point of compliance, or monitoring point,

for these areas, as applicable, are discussed below.

Former Gasoline UST Area
The point of compliance for groundwater is typically throughout the Site when the HBU is
drinking water. However, Ecology may approve a conditional point of compliance as close as practicable

to the source, not to exceed the property boundary, if it can be demonstrated that it is not practicable to
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meet the cleanup level throughout the Site within a reasonable restoration timeframe [WAC 173-340-
720(8)(c)]. As such, the point of compliance for groundwater in the former gasoline UST area can vary
from throughout the Site to the downgradient property boundary at the bulkhead, depending on the
elements of the remedial alternative identified as the most practicable for the area. If the most practicable
remedial alternative for the subject area includes removal or treatment of the source area such that
groundwater cleanup levels are achieved throughout the affected area within a reasonable restoration
timeframe, the groundwater point of compliance will be throughout the Site. However, if the most
practicable remedial alternative includes containment/treatment of the source area, a conditional point of
compliance may be established as close as practicable to the source area.

Work Yard Area

As discussed in Section 6.3.2, the probable primary source of the elevated zinc and nickel
concentrations in groundwater near the shoreline is dissolution (corrosion) of the galvanized coating on
the bulkhead and associated tieback anchors that were installed during redevelopment of the Site in
2003/2004, although it is possible that leaching of metals from soil contaminated by boat maintenance
activities in the Site work yards may also have contributed to elevated metals concentrations in
groundwater. Elevated copper concentrations appear to be related to background surface water
concentrations of copper in the marina. Copper is the only metal that has exceeded the groundwater
screening levels at the point of groundwater discharge to surface water (the bulkhead weep hole). Based
on these considerations, it appears that groundwater cleanup standards for copper, nickel, and zinc can be
achieved for the work yard area using a conditional point of compliance at the shoreline, provided

background surface water quality for metals is taken into consideration.

9.1.2.3 Air
The point of compliance for air, based on WAC 173-340-750 (6), is ambient air throughout the
Site.

9.2 REMEDIAL ACTION OBJECTIVES

RAOQOs define the goals of the cleanup that must be achieved to adequately protect human health
and the environment. RAOs must address all affected media, and a cleanup alternative must achieve all
RAOs to be considered a viable cleanup action. RAOs can be either action-specific or media-specific.
Action-specific RAOs are based on actions required for environmental protection that are not intended to
achieve a specific chemical criterion. Media-specific RAOs incorporate the PCLs developed in

Section 9.1. Based on the characterization of Site conditions presented in Section 6.0 and the cleanup

5/14/14 P:\001\024\FileRm\R\05-14 RI-FS\Weldcraft RI-FS.docx 9'6 LANDAU ASSOCIATES



standards developed in Section 9.1, the action-specific and media-specific RAOs identified for the Site
consist of:
e RAO-1: Prevent direct human contact with soil containing hazardous substances above the
direct contact soil cleanup level. .

e RAO-2: Prevent human ingestion of and direct contact with Site groundwater containing
COCs above groundwater cleanup levels based on human consumption.

e RAO-3: Prevent the exposure of marine aquatic organisms to hazardous substances at
concentrations above the groundwater cleanup levels based on protection of marine surface
water.

e RAO-4: Prevent human inhalation of petroleum hydrocarbons and other VOCs.

e RAO-5: Protect marine sediment and associated marine benthic organisms from exposure to
hazardous substances above the sediment cleanup levels through sediment recontamination
by groundwater or entrained materials in stormwater.

Each of these RAOs can be achieved through treatment (including active treatment and natural
attenuation) or removal of the contaminated media (soil and/or groundwater), or by preventing exposure
to the contaminated media through containment. Each of the cleanup action alternatives described in
Section 12.0 achieves these RAOs and meets all of the MTCA threshold requirements (described in
Section 12.3); each alternative is therefore a viable cleanup alternative under MTCA. The degree to
which each cleanup action alternative meets the threshold requirements and other requirements listed in
WAC 173-340-360(2) will be determined by applying the specific evaluation criteria identified in MTCA
(Section 13.1).

9.3 POTENTIALLY APPLICABLE LAWS

In accordance with MTCA, cleanup actions conducted under MTCA shall comply with applicable
state and federal laws (WAC 173-340-710(1)). MTCA defines applicable state and federal laws to
include legally applicable requirements and those requirements that are relevant and appropriate.
Collectively, these requirements are referred to as applicable or relevant and appropriate requirements
(ARARs). This section provides a brief overview of potential ARARs for the Site cleanup. The MTCA
cleanup regulations (WAC 173-340) and the SMS regulation (WAC 173-204) are considered the
governing regulations under which Site cleanup will be conducted, and as such are not considered
ARARs. The primary ARARs that may be applicable to the cleanup action include the following:

e Washington Water Pollution Control Act (RCW 90.48) and Water Quality Standards for

Surface Waters (Chapter 173-201A WAC)

e Washington Hazardous Waste Management Act (RCW 70.105) and Dangerous Waste
Regulations (Chapter 173-303 WAC)
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Federal Clean Water Act (CWA: 33 U.S.C. § 1251) and surface water quality criteria
(40 CFR 131, CWA Section 304)

Shoreline Management Act (SMA; RCW 90.58)
Washington Clean Air Act, Chapter 70.94 RCW
State Environmental Policy Act (SEPA; RCW 43.21C and Chapter 197-11 WAC).

State and federal surface water quality criteria are considered in the development of cleanup

levels. State Dangerous Waste Regulations may be applicable to contaminated soil removed from the Site

during cleanup activities due to contamination characteristics. The SMA may apply to implementation of

a particular cleanup action, but does not directly influence the evaluation of the cleanup alternatives.

Substantive SEPA requirements will be addressed concurrent with the Site CAP to the degree applicable

for the selected cleanup action.
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10.0 DESIGNATION OF SITE UNITS

Where physical Site features, contaminant source or nature, or other relevant distinguishing
factors apply, the definition of Site Units may be required. Cleanup action alternatives are then
independently developed and evaluated for each Site Unit for the FS. A preferred alternative is developed
by combining the most practicable alternative for each Site Unit into a Site-wide cleanup alternative.

The Site contains three distinct areas that were affected by historical Site releases and warrant
consideration as potential Site Units. These three areas were identified during the Rl as containing soil,
groundwater, and/or marine sediment with constituent concentrations above PCLs. These areas are
designated as Site Units for the purposes of this FS, and the remedial alternatives developed and
evaluated for Site cleanup will address each Site Unit, as applicable. The identified Site Units are shown
on Figure 31, along with the estimated Site boundary based on the extent of Site contamination identified
in the RI. The three applicable Site Units and associated affected media are:

e The UST Site Unit, consisting of the former gasoline UST area (soil, soil vapor, and
groundwater)

e The Work Yard Site Unit, consisting of the North, South, and Northeast Work Yards (soil
and groundwater)

e The Marine Site Unit, consisting of the Marine Area (marine sediment).

The Catch Basin No. 2 (CB-2) area also contained soil concentrations that exceeded the proposed
cleanup levels. However, the exceedances appear to be limited in both concentration and areal extent,
and as such this area does not warrant designation as an independent site unit and is addressed as part of
the Work Yard Site Unit. However, the manner in which this area will be addressed as part of the cleanup
action is addressed in Section 10.3.

As noted on Figure 31, the UST and Work Yard Site Units overlap in a couple of locations.
Although the Site Units overlap, the contamination associated with each Site Unit is separate and distinct.
Contamination associated with the UST Site Unit is generally located at least 7 ft BGS and contamination
associated with the Work Yard Site Unit is generally located within the upper 2 ft of soil. As a result, the
use of different technologies to address overlapping contamination between the Site Units for a given
alternative does not cause conflict with implementation, although contamination conditions for both Site

Units would need to be considered during design to effectively integrate the treatment technologies.

10.1 INTEGRATION OF CLEANUP ACTION WITH FUTURE SITE
REDEVELOPMENT

Future Site redevelopment will include the demolition of existing Buildings 1, 2 and 3, and

construction of a new building in the current Dry Storage Yard to create better access for maneuvering
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vessels in the vicinity of the travel lift piers. As of March 2014, the majority of Building 3’s above-grade
structure has been removed. The remains of the Building 3 and all of Building 2 will be removed by fall
2014; the building’s floor slab will remain-in-place. The timing of construction for the new building is
uncertain; however, the approximate location and size of the planned building are provided on Figure 3
(Riise 2014).

Although the buildings will be demolished, the intent is for the building floor slabs to be retained
for use in boatyard operations. The preference for retaining the building floor slabs will be considered
during the development, evaluation, and selection of remedial alternatives for the UST Site Unit and
Work Yard Site Unit.

10.2 FORMER GASOLINE UST AREA (UST SITE UNIT)

Releases from the former gasoline UST formerly located on the north side of Building 1 impacted
subsurface soil, groundwater, and soil vapor. The former gasoline UST area (UST Site Unit) is defined as
the area of subsurface gasoline-range petroleum hydrocarbon impacted soil and groundwater resulting
from the UST releases, but may also include VOCs previously released in the building. The UST Site
Unit within the property boundary includes the area north of Building 1 and south of Squalicum Way, the
area beneath the majority of Buildings 1 and 2, and likely some of the area beneath Building 3. Soil
contamination is generally limited to the water table smear zone located at a depth of 10 to 12 ft BGS.
The approximate boundary of the UST Site Unit is shown on Figure 31. Current and anticipated future

use of the area of the UST Site Unit is commercial and light-industrial boat maintenance operations.

10.3 NORTH, SOUTH, AND NORTHEAST WORK YARDS (WORK YARD
SITE UNIT)

The Work Yard Site Unit consists of the North, South, and Northeast Work Yards. The North
and South Work Yards consists of paved and unpaved boat maintenance areas west, southwest, and south
of the Building 1, 2, and 3 complex. The Northeast Work Yard is a formerly unpaved boat maintenance
and sandblast area generally located to the east of Building 1. The approximate limits of the Work Yard
Site Unit are shown on Figure 31.

Soil contamination in this area includes concentrations of copper, lead, nickel, and/or zinc above
the PCLs. Detected concentrations of these metals were highest in the Northeast Work Yard, which is the
only area where soil concentrations (for lead) exceeded cleanup criteria based on direct contact.
Preliminary soil cleanup level exceedances for copper, nickel, and zinc occurred at lower concentrations

in the South and North Work Yards, although many of the samples tested from these areas were
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composited, so soil metals concentrations at some individual locations could be higher than indicated by
the analytical results.

Diesel- and oil-range petroleum hydrocarbons and copper concentrations exceeded the PCLs in
soil samples collected from the CB-2 location prior to replacement of the open-bottom catch basin with
closed-bottom catch basin. However, petroleum hydrocarbons were not detected in groundwater samples
collected from monitoring well MW-9, located immediately downgradient from CB-2, and dissolved
copper was detected at a concentration well below the proposed groundwater cleanup level. Since the
proposed soil cleanup levels for diesel- and oil-range petroleum hydrocarbons and copper are based on
protection of groundwater, these results indicate that soil concentrations at the CB-2 location do not pose
an unacceptable threat to human health or the environment. As a result, the CB-2 area will not be
specifically considered when evaluating remedial alternatives, but will be addressed with respect to soil
management associated with any future intrusive activities that disturb soil in the CB-2 area.

Copper, nickel, and zinc exceeded the groundwater screening level in samples collected from
monitoring wells and borings located within about 100 ft of the shoreline in the Work Yard Site Unit.
Groundwater quality farther inland partially relies on groundwater samples collected from temporary
wells installed in borings rather than permanent groundwater monitoring wells, which may not represent
the most reliable data. As a result, it is assumed for the purposes of the FS that groundwater metals
concentrations could be more elevated than indicated by available data throughout the Work Yard Site
Unit. However, because available data indicate that groundwater metals concentrations are not highly
elevated in the Work Yard Site Unit, this assumption is addressed in the context of groundwater
management related to future Site activities and not active remediation as part of one or more remedial

alternatives.

104 MARINE AREA (MARINE SITE UNIT)

The Marine Area (Marine Site Unit) was delineated by the area of surficial marine sediment
(upper 12 cm) containing mercury, and to a lesser extent residual PAHs and zinc, at concentrations
exceeding the marine sediment PCLs immediately following implementation of the interim action.
However, following natural recovery of residual contamination after the 2003/2004 interim action was
completed the Marine Site Unit now meets SMS numeric benthic criteria. However, it is still part of the
Site and is addressed, where applicable, in the following sections.

The Marine Area includes the area of Bellingham Bay west of the former Weldcraft facility
uplands, bounded approximately by the shoreline to the north and east, the westerly extension of the

southern upland Site boundary to the south, and extending about 200 ft to the west of the bulkhead, as
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shown on Figure 31. Current and anticipated future use in the Marine Site Unit includes commercial and

recreational maritime activities associated with a large marina and a number of commercial businesses.
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11.0 SCREENING OF REMEDIAL TECHNOLOGIES

The purpose of the FS is to develop and evaluate cleanup action alternatives to enable an
appropriate cleanup action to be selected for the Site. Cleanup action alternatives are an assemblage of
one or more cleanup activities that, taken as a whole, will achieve the RAOs for the entire Site or a Site
Unit. This section discusses the breadth of remedial technologies considered for implementation at the
Site with discussion of whether they would be applicable to each Site Unit, and identifies the remedial
technologies that are carried forward for development of the remedial alternatives in Section 12.0.
Table 16 includes a description of the various technologies retained for each remedial alternative.

As presented in Section 3.4, under the terms of the Agreed Order, an interim action removing
contaminated sediment exceeding cleanup levels was implemented in the Marine Site Unit in 2003/04.
The combination of the removal and the subsequent natural recovery of the minor post-interim action
residual contamination achieved the sediment cleanup standards throughout the Marine Site Unit. As a
result, no additional technologies are considered for the Marine Site Unit and it is not discussed further in
the FS.

The following remedial technologies or response actions were screened for consideration in
development of cleanup action alternatives for the UST and/or Work Yard Site Units, and were compared
to the applicable RAOs. Note that the RAOs are applicable to the UST and the Work Yard Site Units,
except that RAO-4 is applicable only to the UST Site Unit.

11.1 SOIL CONTAINMENT

Soil containment would be achieved by maintaining pavement and/or building slab cover to limit
potential future human exposure to residual contaminated soil and groundwater and minimize stormwater
infiltration and recharge in the affected area. Soil containment would achieve RAO-1 for both the UST
and Work Yard Site Units. It would also assist in achieving RAO-3, RAO-4, and RAO-5 by reducing the
potential for leaching of contaminants from soil to groundwater, by inhibiting vapor migration to ambient
air, and by reducing the amount of Site groundwater discharge to surface water. This remedial
technology is an effective remedy for preventing direct contact with contaminated soil and reducing
infiltration when implemented in conjunction with institutional controls. As the Site currently exists, an
asphalt layer and building slabs cover most of the UST and Work Yard Site Units. Though neither the
asphalt pavement nor the building slabs are considered engineered caps, they provide adequate soil
containment by limiting human exposure to contaminated soil and groundwater. The existing asphalt
pavement and slabs also minimize infiltration, and accordingly minimize the rate of groundwater

recharge, by acting as low permeability layers. Though some infiltration occurs through the asphalt layer,
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this layer significantly reduces infiltration from what would occur if the Site were not paved or covered
by concrete building slabs. Considering these attributes of the existing pavement and concrete slabs, this

technology is carried forward for further consideration.

11.2 GROUNDWATER CONTAINMENT

Groundwater containment would be achieved by installing a barrier to groundwater flow around
the affected area in conjunction with a low permeability containment layer. Groundwater extraction
might also be required to maintain hydraulic containment. The hydraulic barrier could be constructed
using different technologies, such as sheet pile or bentonite slurry cutoff walls. Containment would
partially achieve RAO-1 and RAO-5, and would achieve RAO-3. However, existing data indicate that
gasoline-range petroleum hydrocarbon groundwater contamination does not extend a significant distance
downgradient from the UST Site Unit source area and metals groundwater contamination associated with
the Work Yard Site Unit achieves groundwater cleanup standards at the proposed conditional point of
compliance at the shoreline. As a result, groundwater containment does not appear necessary to protect
downgradient receptors (i.e., aquatic organisms). Additionally, the implementability for a cutoff wall
would be very low due to utilities and other obstructions. As a result, physical containment of

groundwater was not carried forward as a viable technology in the FS.

11.3 INSTITUTIONAL CONTROLS

This technology would utilize restrictive covenants to achieve RAO-1 and RAO-2 site wide, in
conjunction with maintaining a containment layer, by preventing Site activities that could lead to direct
contact with contaminated soil or groundwater, or the ingestion of contaminated groundwater.
Institutional controls could also be used to partially address RAO-4 by limiting uses at the Site.
Institutional controls would include a soil and groundwater management plan that would identify the
procedures for the management of potentially-contaminated soil and groundwater contained at the Site
during post-cleanup action redevelopment or other activities that compromise the containment of these
materials. It should be stated that institutional controls alone cannot address the potential presence of
LNAPL in the UST Site Unit.

11.4 MONITORED NATURAL ATTENUATION (MNA)

This technology would limit the UST Site Unit petroleum plume extent through natural processes
to achieve RAO-2 (and RAO-3 and RAO-5, as applicable), and groundwater quality would be monitored
to confirm its effectiveness. This remedial technology is not impacted by the presence of surface

impediments and is typically a cost-effective remedy. Although historical Site monitoring indicates that

5/14/14 P:\001\024\FileRm\R\05-14 RI-FS\Weldcraft RI-FS.docx 11‘2 LANDAU ASSOCIATES



the gasoline petroleum hydrocarbon plume is stable, additional data would need to be collected during
remedial design to confirm the effectiveness of natural attenuation processes at the Site. If the source area
is not removed as part of the cleanup action, this technology would not be used as a primary remedial
technology, as MNA cannot provide a timely solution to high concentrations of hydrocarbons/\VVOC or
address the existing presence of LNAPL. However, it may be used as a supplemental technology in
conjunction with a containment alternative. If the source area is removed, MNA could be used as a
supplemental technology to address residual contamination. This technology is carried forward for

further consideration.

11.5 BIOREMEDIATION/ENHANCED MNA

This technology expands on the MNA technology above by enhancing natural biological
degradation of petroleum to more rapidly achieve RAO-3, RAO-5, and to a lesser degree RAO-4.
Bioremediation can be used to enhance or stimulate the naturally-occurring aerobic or anaerobic
biological processes through the introduction of oxidizing reagents, oxygen sources, nitrates, sulfates,
and/or macro/micro nutrients into the source area to increase the rate of degradation of the petroleum
constituents in groundwater. Reagent or oxygen introduction can be accomplished by a direct-push
injection program or through injection wells. This technology is carried forward for further consideration
related to the UST Site Unit; though it would not be able to address the potential presence of LNAPL in a

timely manner.

11.6 AIR SPARGE/SOIL VAPOR EXTRACTION (AS/SVE)

AS/SVE is a proven technology combination for remediation of hydrocarbons and VOCs in
groundwater and vadose zone soils, both in the dissolved phase and as LNAPL, by injecting compressed
air below the groundwater table to strip volatile constituents out of groundwater followed by extraction of
the volatilized gasoline constituents. These technologies take advantage of the inherently volatile nature
of VOCs and provide an avenue for phase change and thus product removal. However, they have only
shown limited success at treating sites with large quantities of free product. AS can also help stimulate
biological degradation by increasing DO levels in groundwater. AS/SVE would address RAO-1, RAO-2,
RAO-3, and RAO-5 (if applicable), and RAO-4 for the UST Site Unit (and is not applicable for the other
Site Units). Implementation would be limited only by the presence of surface or subsurface features (e.qg.,
utilities, concrete slabs, etc.). SVE would achieve RAO-4 for this area if the source is not removed to
control indoor accumulation or offsite migration of soil vapor. AS/SVE is carried forward for further
consideration related to the UST Site Unit.
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11.7 SOIL VAPOR CONTROL/MANAGEMENT

If source removal or SVE treatment are not selected for cleanup of the UST Site Unit, other
technologies would need to be employed to prevent indoor intrusion or offsite migration of soil vapor
(i.e., achieve RAO-4). There are several active and passive sub-grade vapor control technologies that
may be appropriate for this application, such as sub-grade depressurization or passive venting. Soil vapor
control technologies are carried forward for further consideration related to the UST Site Unit.

11.8 BIOSPARGING/BIOVENTING

Biosparging/bioventing involves the slow introduction of air into groundwater and/or soil to
stimulate aerobic microbial degradation of contaminants. SVE would also be necessary to ensure that
indoor air concentrations do not exceed applicable criteria, so the amount of equipment and infrastructure
(and consequently cost) required for biosparging/bioventing is similar to that of AS /SVE. Because
biosparging/bioventing is a less aggressive technology than AS/SVE, the benefits of
biosparging/bioventing are less than those for AS/SVE and the cost savings would be negligible.

Consequently, this technology was not carried forward for further consideration in the FS.

11.9 EXCAVATION

Excavation and offsite disposal or treatment of hydrocarbons, VOCs, or metals contaminated soil
is a viable and permanent remedial technology that would achieve RAO-1, RAO-2, RAO-3, RAO-4, and
RAO-5 site wide. This technology would be the most permanent solution for impacted soil and
groundwater and would remove the potentially LNAPL present in the UST Site Unit. However, it can
only be implemented if Site buildings and associated building slabs are removed. Excavation could be
supplemented by MNA if residual groundwater impacts were identified after completion of excavation.
Excavation and offsite disposal or treatment is carried forward for further consideration in the FS related
to both the UST and Work Yard Site Units.

11.10 DUAL-PHASE EXTRACTION (DPE)

DPE would extract soil gas, groundwater, and free-phase product to treat the saturated and
unsaturated zones in the UST Site Unit. Due to the need for long-term treatment of significant quantities
of groundwater generated through DPE and other pump and treat technologies, and for treatment of the
exhaust air stream, more equipment and infrastructure (and consequently greater cost) is associated with
this technology than for AS/SVE with no incremental increase in benefit. Consequently, this technology

was not carried forward in the FS as an ongoing technology option.
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Though traditional DPE is not being considered, it is possible to implement DPE as an
intermittent LNAPL recovery technology. Under this scenario, a vactor truck periodically extracts soil
gas, groundwater, and free-phase product from designated wells. As the time between extraction sessions
allows the potential LNAPL thickness in the well to rebound, this solution is both economical and
labor-efficient, since each extraction session removes the maximum LNAPL thickness possible. It also
only requires minimal infrastructure, as only a well and vactor truck are necessary for implementation.
Intermittent DPE is carried forward in the FS as an option to remove LNAPL in the UST Site Unit, if

present.

11.11 STABILIZATION

Chemical stabilization of soil to inhibit leaching of metals to groundwater could be utilized to
achieve RAO-2, RAO-3, RAO-4, and RAO-5 in the Work Yard Site Unit. Chemical stabilization would
not address LNAPL in the UST Site Unit, if present. Available groundwater quality data do not indicate
extensive leaching of metals soil contamination to groundwater is occurring, if at all, and the source area
appears to be very diffuse throughout shallow Site soil. As a result, stabilization is not considered an

applicable technology for the Site and was not carried forward in the FS.
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12.0 DESCRIPTION OF REMEDIAL ALTERNATIVES

This section describes the cleanup alternatives selected for detailed evaluation. Sufficient detail

is included for each alternative to provide the reader a conceptual understanding of the design intent,

which portion of the alternative is applicable for each Site Unit, and to provide an adequate basis for

developing the associated cost estimates.

Cleanup alternatives are developed for each Site Unit using one or more of the technologies

described in Section 11.0. The four remedial alternatives evaluated include:

¢ Remedial Alternative 1 — Containment with Source Recovery

Recovery of LNAPL with intermittent DPE methods, if LNAPL is present in recoverable
guantities (UST Site Unit)

Containment of gasoline-range petroleum hydrocarbon and VOC contaminated soil (i.e.,
BTEX), with soil vapor control if needed to manage affected soil vapor (UST Site Unit)

Containment of metals-contaminated soil (Work Yard Site Unit)

Soil, groundwater (potentially including porewater analysis), and soil vapor compliance
monitoring (Site Wide")

Institutional controls to maintain containment layer, restrict groundwater use, and manage
potentially contaminated soil and groundwater disturbed during future intrusive activities
(Site Wide).

¢ Remedial Alternative 2 — Containment with In Situ Treatment and Source Recovery

In situ treatment of gasoline-range petroleum hydrocarbon and VOC contaminated soil
(i.e., BTEX) and groundwater using AS/SVE (UST Site Unit).

Recovery of LNAPL with intermittent DPE methods, if LNAPL is present in recoverable
guantities (UST Site Unit)

Containment of metals-contaminated soil (Work Yard Site Unit)

Soil, groundwater (potentially including porewater analysis), and soil vapor compliance
monitoring (Site Wide)

Institutional controls to maintain containment layer and the AS/SVE treatment system,
restrict groundwater use, and manage potentially-contaminated soil and groundwater
disturbed during future intrusive activities (Site Wide).

¢ Remedial Alternative 3 — Containment with Focused Source Removal

Excavation and offsite disposal of gasoline-range petroleum hydrocarbon and VOC (i.e.,
BTEX) contaminated soil (UST Site Unit) within the area identified for the potential
presence of LNAPL

Placement of ORC within excavation backfill to enhance treatment of any remaining
contaminated soil or groundwater

! Note: use of the term “Site Wide” from this point forward describes the UST Site Unit and Work Yard
Site Unit, and does not include the Marine Site Unit.
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- Backfill excavations with clean fill, grading, and paving consistent with Site use (UST
Site Unit).

- Containment of residual gasoline-range petroleum hydrocarbon/VOC (i.e., BTEX)
contaminated soil, if needed (UST Site Unit)

- MNA of residual gasoline-range petroleum hydrocarbon contaminated groundwater, if
needed (UST Site Unit)

- Containment of metals-contaminated soil (Work Yard Site Unit)

- Soil, groundwater (potentially including porewater analysis), and soil vapor compliance
monitoring (Site Wide)

- Institutional controls to maintain containment layer, restrict groundwater use, and manage
potentially contaminated soil and groundwater during future intrusive activities (Site
Wide).

e Remedial Alternative 4 —Site-wide Source Removal

- Excavation and offsite disposal of soil contaminated with metals, gasoline-range
petroleum hydrocarbons, and VOCs (Site Wide)

- Backfill excavations with clean fill, grading, and paving consistent with Site use (Site
Wide)

- Soil, groundwater (potentially including porewater analysis), and soil vapor compliance
monitoring (Site Wide)

- Institutional controls to restrict groundwater use (Site-Wide, or as needed).
A summary of the various components of each alternative is presented in Table 16.

As discussed in Section 11.1, soil containment for Alternatives 1, 2, and 3 will largely consist of
utilizing the existing asphalt pavement layer and building slabs, in addition to paving the currently
unpaved areas (i.e., North Work Yard) and repairing/replacing existing pavement, as necessary. An
engineered cap underlain by a liner will not be installed, as the existing asphalt and building slabs already
provide a barrier to human contact and adequately reduce stormwater infiltration. As is further discussed
in Section 12.0, institutional controls will be implemented to maintain these surface layers to preserve
their capacity as a barrier to human contact and to maintain the existing reduction in infiltration.

In addition, all four Alternatives take into consideration that the existing buildings on the Site will
be removed to the slab prior to implementation of the final cleanup action. Alternatives 1 and 2 could be
implemented with the buildings remaining in place; however, additional costs would be incurred from
those presented in this section and disruption to tenant activities would be a consideration. Presently, the
main structure of Building 3 has been removed, with the remaining walls to be removed by the tenant by
fall 2014. Permits have been obtained by the tenant for removal of Buildings 1 and 2; removal of
Building 2 is scheduled by fall 2014 (Riise 2014).

A description of these alternatives is presented below. Alternative descriptions are organized by:

1) alternative; 2) Site Unit; and 3) the media (e.g., soil and/or groundwater) that the alternative addresses
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within that area; 4) a discussion of the conceptual approach and how the alternative meets the RAOs for
the Site; and 5) presentation of a cost estimate for each alternative.

The cost estimates presented in this FS are considered order-of-magnitude with a relative
accuracy within the range of -30 to +50 percent. Detailed cost estimates for each alternative are provided
in Appendix | and a summary of alternative costs are provided in Table 17. These cost estimates are
intended solely for use as a basis for comparison of costs between alternatives. A more accurate cost
estimate will be developed for the selected cleanup action during the remedial design phase.

12.1 ALTERNATIVE 1-CONTAINMENT WITH SOURCE RECOVERY
Alternative 1 consists of utilizing and maintaining the existing asphalt layer and building slabs on
Site, installing new asphalt pavement in the North Work Yard, and installing and/or repairing/replacing
additional asphalt, where needed, to inhibit human contact with contaminated soil, and to reduce the
potential for infiltration. If a practicably recoverable quantity of LNAPL is identified during additional
investigation in support of the remedial design within the UST Site Unit, intermittent DPE will be
implemented to recover free-phase product. In addition, pending the results of the soil vapor survey to be
conducted during the remedial design phase, this alternative includes installation of a vapor
capture/control trench to help manage potential vapor migration from the area of the UST Site Unit. The
costs for implementation of the intermittent DPE recovery program and installation and management of
the vapor capture/control trench are included in the cost estimate provided in Table 17 and the cost detail
provided in Appendix I. The following sections describe how Alternative 1 would be implemented and

how the RAOs are achieved, as applicable.

12.1.1 UST SITEUNIT

This alternative consists of addressing the potential presence of recoverable LNAPL using
intermittent DPE methods, and containing gasoline-range petroleum hydrocarbon and VOC-impacted soil
in the former gasoline UST area, with soil vapor control, compliance monitoring, and institutional
controls.

e Soil

- Containment by repairing/replacing existing asphalt pavement (as needed), and
maintaining existing pavement cover to limit potential human exposure to contaminated
soil and to reduce infiltration to minimize leaching of contaminants in the unsaturated
zone.

- LNAPL recovery using intermittent DPE, if LNAPL is established to be present in
practicably recoverable quantities during additional investigation to support remedial
design.

5/14/14 P:\001\024\FileRm\R\05-14 RI-FS\Weldcraft RI-FS.docx 12‘3 LANDAU ASSOCIATES



- Institutional controls (restrictive covenants) on the property to 1) require maintenance of
the Site’s containment layer discussed above, and 2) ensure the proper management of
excavated soil and appropriate worker safety associated with any future intrusive
activities through implementation of a soil and groundwater management plan.

- Compliance monitoring to ensure that the Site’s containment layer is adequately
maintained and functioning properly.

e Groundwater

- LNAPL recovery using intermittent DPE, if LNAPL is established to be present in
practicably recoverable quantities during additional investigation to support remedial
design.

- Repairing/replacing existing asphalt pavement (as needed), and maintaining existing
pavement containment layer to reduce infiltration, minimize leaching of contaminants in
the unsaturated zone to groundwater, and reduce the rate of groundwater flow.

- Institutional controls (restrictive covenants) on the property to 1) prevent the use of Site
groundwater for drinking water, and 2) properly manage groundwater extracted for other
uses such as construction dewatering through implementation of a soil and groundwater
management plan.

- Groundwater compliance monitoring to demonstrate that groundwater cleanup standards
are achieved and maintained.

e |ndoor/Outdoor Air

- If determined necessary during remedial design, installation of a soil vapor control
(active or passive) system to control potential offsite migration of soil vapor.

- Compliance monitoring to ensure that offsite migration of soil vapors at concentrations
that could impact indoor air quality at neighboring property buildings does not occur.

For Alternative 1, the existing pavement surface and Site building slabs would be utilized as the
soil containment layer, as shown on Figure 32. The purpose of the soil containment layer would be to
provide a physical barrier to human contact with contaminated soil and to minimize stormwater
infiltration and leaching of petroleum hydrocarbon contamination and VOCs from unsaturated soil.
Reducing groundwater recharge, via the installation and maintenance/repair of a low-permeability
pavement layer would also help maintain the stability or potentially reduce the size of the affected
groundwater plume.

During the remedial design, an investigation will be conducted to determine if LNAPL is present
within the UST Site Unit in practicably recoverable quantities. If the presence of recoverable LNAPL is
confirmed, intermittent DPE will be included in the final cleanup action to remove recoverable free-phase
product. The number and location of wells necessary, and the frequency between DPE sessions, will be
determined during the remedial design. However, for costing purposes, it was assumed that recoverable
free product is present within the area defined by the 300 mg/kg gasoline contour and in areas that
exhibited a gasoline-like odor during boring investigations (sees Figures 20 and 32). It was also assumed

that LNAPL recovery would require eight wells and monthly DPE sessions for up to two years. A two
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year time frame is established for this Alternative so that the potential period of treatment is comparable
to the period of treatment considered in Alternative 2.

If soil vapor characterization monitoring conducted during remedial design indicates that vapor
control is needed to prevent benzene and other VOCs from migrating north to buildings across Squalicum
Way, a vapor control and capture system/trench would be installed along the north side of the UST Site
Unit. The specific configuration of the vapor control system would be developed during remedial design.
For the purposes of the FS, it was assumed that the vapor control system would consist of a 150-ft long
trench excavated to about 7 ft BGS and backfilled with pea gravel or similar material. A perforated pipe
installed in the trench would be connected to a low-flow vacuum system to intercept soil vapor. For the
purposes of the FS, it is assumed that off-gas treatment of the extracted soil vapor would not be required
prior to discharge to the atmosphere, but the need for air emission treatment would be further evaluated
during remedial design. Although the necessity for soil vapor management under this alternative will be
evaluated during remedial design, costs for the vapor control system have been included as part of this
Alternative’s evaluation.

Institutional controls would be established to require that the soil containment layer be
maintained on the property. The institutional controls would also prohibit the use of Site groundwater as
a potable water supply and require, through the implementation of a soil and groundwater management
plan, that proper safety measures and soil and groundwater management practices be implemented as part
of any project involving intrusive activities within the UST Site Unit, in accordance with WAC 173-340-
440. The institutional controls would be conveyed as a restrictive covenant on the property.

The conditional point of compliance for petroleum hydrocarbons would be established at existing
and new monitoring wells. For costing, six wells would be monitored for compliance, and three
monitoring wells would be monitored to evaluate the effectiveness of vapor containment. The locations
of compliance monitoring wells will be determined during remedial design.

Alternative 1 achieves the RAOs presented in Section 9.2 for the UST Site Unit through soil
containment, reduction of stormwater infiltration, intermittent DPE LNAPL recovery, soil vapor control
(if necessary), institutional controls, and compliance monitoring. RAO-1, RAO-3, and RAO-5 would be
achieved through maintaining the containment layer over the source area to prevent human contact with
contaminated soil/groundwater and to reduce stormwater infiltration through contaminated soil.
Restrictive covenants placed on the property would ensure that these RAOs continue to be met in the
long-term by requiring that the containment layer be maintained and by implementing a soil and
groundwater management plan that specifies the requirements for worker health and safety and the proper
management of any contaminated soil or groundwater generated during future projects involving intrusive

activities at the Site. Compliance monitoring would ensure that the containment layer is adequately
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maintained to prevent direct human contact, and that concentrations of gasoline range petroleum
hydrocarbons and VOCs do not exceed Site cleanup levels protective of marine surface water and
sediment.

RAO-2 would be achieved through maintenance of the containment layer to prevent direct
contact and application of institutional controls that would prohibit the use of Site groundwater as a
potable water supply. RAO-3 and RAO-5 would be achieved through groundwater compliance
monitoring to confirm that concentrations of gasoline-range petroleum hydrocarbons do not exceed Site
cleanup levels protective of marine surface water and sediment at the conditional point of compliance.

RAO-4 would be achieved through maintaining the containment layer at the Site and active or
passive capture or control of vapors (if necessary) to prevent vapor migration and potential vapor
intrusion to neighboring buildings. With respect to RAO-4, compliance monitoring would include soil
vapor monitoring with a point of compliance throughout the Site.

12.1.2 WORK YARD SITE UNIT

Alternative 1 for the Work Yard Site Unit consists of containment of heavy metals impacted soil.
Due to the limited available groundwater quality data, groundwater is assumed to be potentially
contaminated with metals throughout the Work Yard Site Unit, although available data indicate that
heavy metal groundwater contamination is limited to the vicinity of the galvanized steel bulkhead at the
shoreline. Containment would be achieved by installing new asphalt pavement in the North Work Yard,
repairing/replacing existing asphalt pavement (as needed), and maintaining the existing pavement cover
and building slabs to prevent direct contact with and to limit stormwater infiltration through soil
contaminated, or potentially contaminated, with heavy metals. Institutional controls would be
implemented to ensure the containment layer is properly maintained and repaired as needed to prevent
exposure to Site construction workers. The containment areas for Alternative 1 are shown on Figure 32.

In addition to the physical remediation elements, groundwater compliance monitoring would be
conducted and institutional controls in the form of a restrictive covenant would be established.
Groundwater compliance monitoring would likely be conducted at a conditional point of compliance at
the bulkhead, but could include porewater sampling from marine sediment adjacent to the bulkhead. The
restrictive covenant would require that an asphalt containment layer be maintained or replaced by an
equivalent low permeability surface, and would prohibit extraction of groundwater for use as a potable
water supply. The restrictive covenant would also require the implementation of a soil and groundwater
management plan, as described in the previous section. Additionally, the containment layer would be

inspected on an annual basis to ensure its integrity, and would be repaired, as necessary.
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For the purposes of FS cost estimating, it is assumed that groundwater compliance monitoring
would be conducted quarterly for the first year and once every 5 years for an additional 30 years at up to
three compliance monitoring wells.

Alternative 1 achieves the applicable RAOs for the Work Yard Unit through a combination of
soil containment, reduction of stormwater infiltration, groundwater compliance monitoring, and
institutional controls. RAO-1 would be achieved through containment to prevent human contact with
contaminated soil and reduce stormwater infiltration, compliance monitoring, and restrictive covenants.
RAO-2 would be achieved through the restrictive covenant. RAO-3 and RAO-5 would be achieved
through compliance monitoring to confirm that concentrations of heavy metals in groundwater do not
exceed Site cleanup levels protective of marine surface water and sediment at the conditional point of
compliance (i.e., the shoreline). Given the COCs within the Work Yard Unit, RAO-4 would not apply.

12.1.3 CosT

The estimated cost to implement Alternative 1 is approximately $610,000 (for all Site Units); this
cost includes $53,000 for a low flow vapor capture/trench system (as needed). Costs include installation
of asphalt in the North Work Yard and repair/replacement of existing asphalt across an estimated 20
percent area of the Site. The costs associated with the LNAPL recovery program assume installation and
management of eight recovery wells and monthly DPE sessions for two years, with passive recovery (i.e.,
oil socks) in between these sessions. For cost estimating purposes, it is assumed that groundwater and
soil vapor monitoring would be required for 30 years. Estimated costs are summarized in Table 17 and

detailed cost estimates are provided in Appendix .

122 ALTERNATIVE 2: CONTAINMENT WITH IN SITU TREATMENT AND
SOURCE RECOVERY

Alternative 2 is similar to Alternative 1, with the use of Site-wide soil containment and
intermittent DPE LNAPL recovery for the UST Site Unit. However, Alternative 2 also uses in situ
treatment of gasoline-range petroleum hydrocarbon and VOC-contaminated soil and groundwater in the
UST Site Unit. The in situ treatment could use either bioremediation to stimulate or enhance the natural
biological degradation and attenuation processes in the saturated soil and groundwater zones in the area of
the former gasoline UST or AS/SVE to use physical processes to extract volatile compounds from both
soil and groundwater. Preliminary evaluation of the likely difference in cost between the two
technologies is negligible. Because AS/SVE would address both vadose zone soil and groundwater
contamination and manage soil vapor, whereas bioremediation would only effectively address

groundwater contamination, AS/SVE is the preferred in situ treatment technology for the FS evaluation.
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12.2.1 UST SITEUNIT
Alternative 2 for the UST Site Unit consists of the following major components:
e Soil

- Conducting AS/SVE within the boundaries of the gasoline-impacted soil area to aid in
the volatilization, capture, and treatment of the volatile COCs present in LNAPL-form
and sorbed to soil.

- Implementing intermittent DPE recovery to further aid in addressing LNAPL, if present
in practicably recoverable quantities.

- Institutional controls (restrictive covenants) on the property to 1) require maintenance of
the Site’s containment layer discussed above, and 2) ensure the proper management of
excavated soil and appropriate worker safety associated with any future intrusive
activities through implementation of a soil and groundwater management plan.

- Compliance monitoring to ensure that the Site’s containment layer is adequately
maintained and functioning properly.

e Groundwater

- Conducting AS/SVE within the groundwater contamination plume to promote
volatilization and aerobic biodegradation of the volatile constituents dissolved in
groundwater or present as residual LNAPL.

- Implementing intermittent DPE recovery to further aid in addressing LNAPL, if present
in practicably recoverable guantities.

- Institutional controls (restrictive covenants) on the property to 1) prevent the use of Site
groundwater for drinking water, and 2) properly manage groundwater extracted for other
uses such as construction dewatering through implementation of a soil and groundwater
management plan.

- Groundwater compliance monitoring to demonstrate that groundwater cleanup standards
are achieved and maintained.

e |ndoor/Outdoor Air

- Conducting SVE, an aggressive subsurface soil gas recovery, capture, and management
system, to prevent indoor intrusion or offsite migration of soil vapor.

Institutional controls are not anticipated to be necessary for the UST Site Unit under
Alternative 2, beyond maintenance of existing/repaired pavement in the vicinity of the treatment system,
but would be evaluated following completion of AS/SVE treatment and the evaluation of its
effectiveness.

AS/SVE would consist of continuously (or pulse) injecting compressed air below the water table
through a series of sparge wells to promote aerobic biodegradation and volatilization of the dissolved
volatile constituents in groundwater and the volatile constituents sorbed to soil. An SVE system would be
installed in the unsaturated zone above the sparge wells to collect the sparged air and soil vapor, and
assist in the aerobic degradation of contaminated soil above the water table. Vapor-phase granular

activated carbon (GAC) or a catalytic oxidation system would be used to treat the extracted soil vapor

5/14/14 P:\001\024\FileRm\R\05-14 RI-FS\Weldcraft RI-FS.docx 12‘8 LANDAU ASSOCIATES



prior to discharge to the atmosphere. Intermittent DPE recovery will be implemented as described in
Alternative 1, pending further evaluation of the presence of recoverable LNAPL during investigations to
support the remedial design. However, DPE recovery will only be implemented for a six month period
under Alternative 2, as discussed below.

For cost estimating purposes it is assumed that the area of known soil contamination
approximates the extent of the groundwater plume, and that the final design of the AS/SVE system would
consist of 13 vertical sparge wells and 4 horizontal SVE wells, as presented on Figure 33. Intermittent
DPE recovery will be implemented for the first 6 months in 8 of the 13 sparge wells, with the wells being
permanently used for AS after that 6 month period (i.e., SVE system components will begin operation
upon setup, active AS will be implemented along with SVE at the 6-month period; the total period of
treatment will be 2 years). Residual petroleum hydrocarbon contamination remaining in Site groundwater
following this two-year period would be addressed through natural attenuation processes. This alternative
includes conducting quarterly groundwater monitoring over a three-year period, including one year of
monitoring following shutdown of the AS/SVE system.

The application of air sparging to the subsurface would promote volatilization (and aerobic
biodegradation) of petroleum constituents and any other VOCs dissolved in Site groundwater. As a
result, it would also help volatilize residual LNAPL and accelerate the rate of dissolution of petroleum
constituents and VOCs sorbed to Site soil. Air sparging has shown to have limited success in treating
heavily-contaminated release areas because of limitations in driving a sufficient mass of sorbed
hydrocarbons from the soil into the dissolved phase where it can be treated through biological and
volatilization processes. These limitations result from air channeling that reduces the effective treatment
area and slow, diffusion limited processes that limit the dissolution rate. Air sparging is typically more
successful at sites where most of the contaminant source material has been previously removed. The lack
of observed free-phase NAPL at the Site indicates that air sparging should be effective in treating the
UST Site Unit. However, if LNAPL is found to be present in recoverable quantities during the
investigations to support remedial design, the intermittent DPE recovery methods are anticipated to
provide adequate treatment/recovery to make AS/SVE effective.

Alternative 2 achieves the RAOs presented in Section 9.2 through in situ treatment of gasoline-
range petroleum hydrocarbon contaminated soil, management of soil vapor, and compliance monitoring.
The RAOs would be achieved through removal or destruction of gasoline-range petroleum hydrocarbons
and any other VOC contamination present in Site soil and groundwater. If AS/SVE (with intermittent
DPE recovery methods, as necessary) is successful in treating the petroleum hydrocarbon release area, it
is expected that groundwater cleanup levels would be achieved within and downgradient of the former

gasoline UST area within a two-year operational period, and institutional controls would not be required
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to achieve RAO-2. Once treatment is completed, no additional vapor extraction or monitoring should be
necessary following a post-shutdown confirmational monitoring period (i.e., one year). Regular
monitoring of the SVE system intake air stream would identify trends in subsurface vapor concentrations

and provide an indicator for when active extraction could be terminated.

12.2.2 WORK YARD SITE UNIT
Implementation of Alternative 2 at the Work Yard Site Unit and achieving the respective RAOs
would be the same containment, compliance monitoring, and institutional control strategy as the as

described Alternative 1 in Section 12.1.2 above.

12.2.3 CosT

The estimated cost to implement Alternative 2 is $950,000 for all Site Units. Costs include
installation, operation, and management of the AS/SVE system (including off-gas treatment with GAC
units); intermittent DPE for LNAPL recovery (if necessary); and compliance monitoring. Costs also
include installation of asphalt in the North Work Yard and repair/replacement of existing asphalt across
an estimated 20 percent area of the Work Yard Unit. Cost estimates are summarized on Table 17 and

detailed cost estimates are provided in Appendix |.

12.3 ALTERNATIVE 3: CONTAINMENT WITH FOCUSED SOURCE
REMOVAL

Alternative 3 includes the removal of contaminated soil from the source area for the UST Site
Unit, containment, and institutional controls to manage metals-contaminated soil in the Work Yard Site

Unit, along with compliance monitoring.

12.3.1 UST SITEUNIT

Alternative 3 incorporates the following major components to address contamination in the UST
Site Unit:

e Soil:

- Excavating gasoline-range petroleum hydrocarbon-/\VOC-contaminated soil (dissolved
and free-phase) from the source area of the UST Site Unit and disposal/treatment of this
soil offsite.

- Soil compliance monitoring post excavation to confirm that the soil cleanup levels have
been achieved.

- Institutional controls (restrictive covenants) to address the management of residual soil
and groundwater contamination, including restoration of site pavement and containment
features.
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e Groundwater:

- Removal of impacted soil, groundwater, and residual LNAPL from the saturated zone
and overlying vadose smear zone within the UST Site Unit source area.

- Addition of an oxidant and/or ORC to the excavation following contaminated soil and
groundwater removal to enhance natural biodegradation processes.

- Groundwater compliance monitoring following excavation to determine whether soil
excavation also achieved groundwater cleanup levels, and if not, to monitor groundwater
quality until cleanup levels are achieved.

- Institutional controls (restrictive covenants) to prevent the use of Site groundwater for
drinking water, and to manage residual contaminated groundwater, if needed.

- Contingent MNA to address residual impacts if post-excavation groundwater compliance
monitoring indicates residual petroleum hydrocarbon groundwater contamination is not
rapidly attenuating.

For the purposes of this alternative, the source area is assumed to be the area identified for
potential LNAPL recovery, as presented on Figure 34. The actual extent of excavation would be based on
additional investigation during remedial design, and the results of field screening and soil compliance
monitoring conducted during implementation of the cleanup action.

It is assumed that limited dewatering would be conducted to excavate the entire smear zone. The
excavation is assumed to extend to a depth of 10 ft BGS, which is approximately 1 to 2 ft below the water
table. As an alternative to dewatering, soil below the water table could be agitated using excavation
equipment to release residual LNAPL that would then be recovered from the groundwater surface. The
approach to removing residual LNAPL from below the groundwater table would be further evaluated
during remedial design. Approximately 5 ft of clean over-burden would be removed from above the
contaminated soil and later re-used to fill the excavation, with the possible exception of soil directly
beneath the former dispenser island and distribution lines, which may have been contaminated by
previous releases associated with these features.

Based on the excavation limits shown on Figure 34, approximately 3,000 CY of soil would be
excavated and of this volume, approximately 1,700 CY (2,600 tons) would be contaminated soil requiring
treatment or disposal at a facility licensed to accept petroleum-contaminated soil. The excavation would
be backfilled with clean, granular soil and the reserved clean overburden to current grades and the surface
repaved. The estimated cost for Alternative 3 also includes the application and mixing of an oxidant
and/or an ORC into soil and groundwater at the bottom of excavation. This would enhance the
attenuation of any residual petroleum hydrocarbon contamination not removed through excavation.

Alternative 3 also includes the construction of up to five new monitoring wells and four quarters
of groundwater compliance monitoring following completion of excavation activities to assess whether

groundwater cleanup levels are achieved through excavation.
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Implementation of an MNA program and/or placing institutional controls on the property would
be performed only if post-excavation residual soil or groundwater contamination was identified at
concentrations that would not be expected to attenuate in a relatively short time frame of two to five
years. There is a high probability that soil and groundwater cleanup levels would be achieved either
immediately following excavation, or within five years, so MNA is not included in the cost estimate for
the UST Site Unit portion of Alternative 3.

Alternative 3 achieves the RAOs through excavation and offsite treatment or disposal of
petroleum hydrocarbon contaminated soil, site restoration (i.e., repaving), compliance monitoring,
institutional controls, and MNA, if necessary. Alternative 3 would achieve RAO-1 and RAO-2 through
source removal and oxidant or ORC addition, and institutional controls and MNA (if applicable).
RAO-3, RAO-4, and RAO-5 would be achieved by removing the petroleum hydrocarbon source area and
the addition of oxidant or ORC to address the potential presence of residual contamination within the
UST Site Unit.

12.3.2 WORK YARD SITE UNIT
Implementation of Alternative 3 at the Work Yard Site Unit and achieving the respective RAOs
would be the same containment, compliance monitoring, and institutional control strategy as that

described for Alternative 1 in Section 12.1.1 above.

12.3.3 CosT

The estimated cost to implement Alternative 3 is $1,100,000 for all Site Units. The cost estimate
assumes removal of the existing buildings through planned tenant improvements prior to implementation
of the remedial alternative; costs for building removal are not included in the cost estimate Costs include
implementation of the excavation program, including management of excavated and overburden soil as
necessary, dewatering activities, and transport and disposal of the excavated contaminated material.
Costs for asphalt and slab removal prior to excavation, and surface repair upon completion of the
excavation program are included. Materials costs for the ORC additive are included, along with the cost
for installing, developing, and sampling of the additional groundwater monitoring wells for long-term
compliance monitoring. Costs also include installation of asphalt in the North Work Yard and
repair/replacement of existing asphalt across an estimated 20 percent the Work Yard Unit area. Cost

estimates for Alternative 3 are summarized in Table 17 and presented in detail in Appendix .
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12.4 ALTERNATIVE 4: SITE-WIDE SOURCE REMOVAL

Alternative 4 consists of excavation and offsite disposal of the petroleum- and VOC-
contaminated soil in the UST Site Unit and metals-contaminated soil in the Work Yard Site Unit. The
estimated limits of excavation are shown on Figure 35. Excavation of the UST Site Unit would be
defined to include the petroleum-contaminated soil with concentrations above the PCL for TPH-G in soil
(i.e., 30 mg/kg).

Based on an average smear zone thickness of 5 feet starting at a depth of approximately 5 ft BGS,
approximately 2,500 CY of clean overburden soil and 3,200 CY of petroleum-contaminated soil would be
excavated from the UST Site Unit, and the petroleum-contaminated soil would either be disposed of at a
licensed solid waste facility or treated at a facility licensed to treat petroleum-contaminated soil.
Assuming an estimated average excavation depth of 2 ft BGS for the Work Yard Site Unit, approximately
4,600 CY of heavy metals-contaminated soil would be excavated from the Work Yard Site Unit and
disposed of at a licensed solid waste facility. The excavations would be backfilled with clean structural
fill and the surface repaved.

Alternative 4 also includes the construction of up to five groundwater monitoring wells and four
quarters of groundwater monitoring to confirm that groundwater cleanup standards have been achieved.
Compliance monitoring may also include surface water and/or porewater sampling at the conditional
point of compliance (i.e., the shoreline).

Alternative 4 achieves the Site RAOs through site-wide removal and offsite disposal of
contaminated soil and compliance monitoring.

The estimated cost to implement Alternative 4 is about $2,900,000 as summarized in Table 17
and detailed in Appendix I. The cost estimate assumes removal of the existing buildings through planned
tenant improvements prior to implementation of the remedial alternative, although removal of asphalt and
building slabs would be included as part of the cleanup action. Costs include managing excavated
volumes, dewatering (as necessary), new backfill, and transport/disposal of the excavated contaminated
soils. Installation of new compliance monitoring points (e.g., monitoring wells) and soil and groundwater
compliance monitoring. For the purposes of this FS, it is assumed that concentrations of petroleum-
related hydrocarbons (specifically benzene), lead, and other metals would not be sufficiently elevated to

require disposal at a hazardous waste disposal facility.

125 MARINE SITE UNIT
The Marine Site Unit currently meets cleanup standards, as discussed in Section 3.4. As a result,
no additional remedial actions are required for this area of the Site. However, when remedial action goals

have been achieved for the upland units and bulkhead area, a final round of confirmation sampling may
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be required for the Marine Site Unit. The determination will be made based on both analytical results

from the monitoring of those cleanup units and the eventual duration of the monitoring process.
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13.0 DETAILED EVALUATION OF ALTERNATIVES

This section evaluates each alternative using criteria specified in MTCA. Section 13.1 presents a
description of the evaluation criteria against which the alternatives are evaluated. Section 13.2 presents
an evaluation of the alternatives against these criteria. Section 13.3 presents the disproportionate cost
analysis (DCA) conducted to determine which alternative is permanent to the maximum extent

practicable.

13.1 MTCA EVALUATION CRITERIA

MTCA specifies criteria for the evaluation and selection of cleanup actions. This section
provides an overview of these regulatory criteria. An evaluation of the cleanup action alternatives against
these criteria is then presented in sections 13.2 and 13.3.

13.1.1 MTCA THRESHOLD REQUIREMENTS

As specified in WAC 173-340-360(2), cleanup actions are required to meet the following
threshold requirements:

e Protect human health and the environment,

o Comply with cleanup standards specified under MTCA,

e Comply with ARARs,

e Provide for compliance monitoring.

13.1.2 REQUIREMENT FOR PERMANENT SOLUTION TO THE MAXIMUM EXTENT PRACTICABLE

WAC 173-340-200 defines a permanent solution as one in which cleanup standards of WAC 173-
340-700 through 173-340-760 can be met without further action being required at the original site or any
other site involved with the cleanup action, other than the approved disposal site of any residue from the
treatment of hazardous substances. MTCA recognizes that permanent solutions may not be practicable
for all sites and provides criteria for determining whether a cleanup action is permanent to the “maximum
extent practicable” in WAC 173-340-360(3)(f). These criteria include:

e Protectiveness. Overall protectiveness of human health and the environment, including the
degree to which Site risks are reduced, time required to reduce risk at the facility and attain
cleanup standards, risks during implementation, and improvement of overall environmental
quality.

e Permanence. The degree of reduction in toxicity, mobility, and volume of hazardous
substances, including the reduction or elimination of hazardous substance releases and
sources of releases.

o Cost to implement the remedy including capital costs and operation and maintenance costs.
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o Effectiveness over the long-term. Long-term effectiveness, including the degree of certainty
that the alternative will be successful, long-term reliability, the magnitude of residual risk,
and the effectiveness of controls required to manage treatment residues and remaining waste.
The following types of cleanup action components may be used as a guide, in descending
order, when assessing the relative degree of long-term effectiveness: Reuse or recycling;
destruction or detoxification; immobilization or solidification; on-site or offsite disposal in an
engineered, lined, and monitored facility; on-site isolation or containment with attendant
engineering controls; and institutional controls and monitoring.

¢ Management of short-term risks. The risk to human health and the environment during
construction and implementation, and the effectiveness of measures to manage the risk.

e Technical and administrative implementability. Implementability, including consideration
of whether the alternative is technically possible; the availability of necessary offsite
facilities, services, and materials; administrative and regulatory requirements; scheduling,
size, and complexity of construction; monitoring requirements; access for construction,
operations, and monitoring; and integration with existing facility operations.

e Consideration of public concerns. Whether the community has concerns and the extent to
which those concerns are addressed.

Free product (e.g., LNAPL) must be removed to the maximum extent practicable for releases
from petroleum USTs [WAC 173-340-450(4)(a)]. As a result, LNAPL recovery to the degree practicable
is considered a requirement for an alternative to be considered permanent to the maximum extent
practicable.

The DCA [WAC 173-340-360(3)(e)] is used to determine whether a cleanup action is permanent
to the maximum extent practicable. The purpose of the DCA is to determine if the incremental increase
in cost of a cleanup alternative over that of a lower cost alternative is justified by the incremental increase
in benefits to human health and the environment. If the incremental increase in costs is determined to be
disproportionate to the benefits, the more expensive alternative is considered impracticable and the lower
cost alternative is determined to be permanent to the maximum extent practicable. This process provides
a mechanism for balancing the permanence of the cleanup action with its costs, while ensuring that

human health and the environment are protected.

13.1.3 REQUIREMENT FOR A REASONABLE RESTORATION TIME FRAME
WAC 173-340-360(4)(b) specifies that the following factors be considered when determining

whether a cleanup action provides for a reasonable restoration time frame:

e Potential risks to human health and the environment
e Practicability of achieving a shorter restoration time frame

e Current use of the Site, surrounding areas, and associated resources that are, or may be
affected by releases from the Site
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o Potential future use of the Site, surrounding areas, and associated resources that are, or may
be affected by releases from the Site

o Auvailability of alternate water supplies

o Likely effectiveness and reliability of institutional controls

e Ability to control and monitor migration of hazardous substances from the Site
o Toxicity of the hazardous substances at the Site

e Natural processes that reduce concentrations of hazardous substances and have been
documented to occur at the Site or under similar Site conditions.

13.1.4 REQUIREMENT FOR CONSIDERATION OF PUBLIC CONCERNS

Consideration of public concerns is an inherent part of the Site cleanup process under MTCA (see
WAC 173-340-600). This RI/FS report will be issued for public review and comment, and Ecology will
determine whether changes to the RI/FS report are needed in response to public comment. A similar
process will occur for the CAP, prior to implementation of the final cleanup action, as specified in
WAC 173-340-380. Consideration of public concerns will not be discussed further in this document
(except as part of the DCA), in recognition of the public participation process that will be conducted for
the RI/FS report and the CAP to comply with MTCA requirements.

13.2 EVALUATION OF ALTERNATIVES
This section provides an evaluation of the cleanup alternatives with respect to the MTCA criteria
discussed in Section 13.1 (Evaluation Criteria). The evaluation of each cleanup alternative against the

MTCA criteria is summarized in Table 18 and presented in the following sections.

13.2.1 THRESHOLD REQUIREMENTS

Under the MTCA, a cleanup action shall meet the threshold requirements outlined in
Section 13.1.1. Compliance with the threshold requirements for a cleanup action under the MTCA is
presumed by definition to be protective of human health and the environment once the cleanup action
meets the cleanup standards for the affected media. Also, any cleanup action performed in accordance
with the requirements of MTCA is assumed to be in compliance with cleanup standards and applicable
state and federal laws. The following sections identify how the cleanup alternatives comply with the
threshold requirements.

The potential exists for human health or the environment to be impacted under current conditions
at the Site through direct contact with gasoline-affected soil or soil vapors, direct contact with metals-

contaminated soil, human consumption of and direct contact with groundwater, or through discharge of
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contaminated groundwater to surface water and the resulting impact to sediment, aquatic organisms, and
humans consuming those organisms. The four alternatives comply with the threshold requirements as

described in the following sections.

13.2.1.1Protection of Human Health and the Environment

Alternative 1 protects human health and the environment through containment and institutional
controls to prevent exposure to contaminated Site soil, to prevent potential leaching to groundwater, and
to prevent discharge of contaminated groundwater to marine surface water and sediment. Alternative 1
also provides further protection through intermittent DPE removal of LNAPL, if determined to be present
in practicably recoverable quantities. Long-term groundwater and soil gas compliance monitoring is also
included to confirm that cleanup standards are achieved and maintained, and soil vapor control is included
as a contingent action if soil vapor monitoring indicates that gasoline-range petroleum hydrocarbon
contamination in soil vapor could migrate at concentrations of concern to nearby structures.

Alternative 2 protects human health and the environment through in situ treatment (i.e., AS/SVE)
to remove source area contamination in the UST Site Unit, including intermittent DPE LNAPL removal if
LNAPL is determined to be present in practicably recoverable quantities at the Site, and through
containment and institutional controls for the other Site Unit. Alternative 2 also includes compliance
monitoring to confirm that cleanup standards have been achieved and are maintained.

Alternative 3 protects human health and the environment through physical removal of source area
contamination in the UST Site Unit and through containment, compliance monitoring, and institutional
controls as previously described for Alternative 2. Alternative 4 protects human health and the
environment through complete removal of contaminated soil across the Site and disposal at an offsite
licensed facility, and compliance monitoring to confirm that cleanup standards have been achieved.

Alternatives 2, 3, and 4 also include provisions for contingent MNA if groundwater cleanup

levels are not achieved by the primary cleanup technology.

13.2.1.2 Compliance with Cleanup Standards

Through the various cleanup technologies and administrative controls employed, and
achievement of the applicable RAOs (Section 9.2), Alternatives 1 through 4 each comply with MTCA
soil and groundwater cleanup standards by achieving cleanup levels at the proposed

points-of-compliance.
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13.2.1.3 Compliance with State and Federal Laws
Alternatives 1 through 4 each comply with state and federal laws through compliance with
identified ARARs (Section 9.3) and compliance with the MTCA regulations.

13.2.1.4 Provisions for Compliance Monitoring

Protection monitoring would be provided for Alternatives 1 through 4 through health and safety
protocols outlined under a Site-specific health and safety plan, and the administration of institutional
controls for Alternatives 1, 2, and 3. Alternative 1 would include long-term compliance monitoring for
groundwater, surface water, and soil vapor, and includes containment layer inspections and maintenance
to provide both performance and confirmational monitoring. Alternative 2 would include performance
monitoring via effluent air sampling and confirmation monitoring through long-term groundwater
compliance monitoring after completion of AS/SVE treatment in the UST Site Unit, and long-term
groundwater and surface water compliance monitoring, and containment layer inspection/maintenance,
for the Work Yard Site Unit. Alternatives 3 and 4 would include soil compliance monitoring for
excavation performance, and confirmation monitoring via groundwater monitoring after completion of the
excavation. Long-term groundwater and surface water monitoring, and containment layer

inspection/maintenance would still be necessary for the Work Yard Site Unit under Alternative 3.

13.2.2 REQUIREMENT FOR A REASONABLE RESTORATION TIME FRAME

The MTCA identifies a number of factors to be considered when establishing a reasonable
restoration time frame, as described in Section 13.1.3 (Requirement for a Reasonable Restoration Time
Frame). A cleanup action is considered to have achieved restoration once cleanup standards have been
met. An evaluation of the cleanup alternatives with regard to achieving a reasonable restoration time
frame is presented in Table 18 and is discussed below for each Site Unit; the practicability of achieving a
shorter restoration time frame is addressed as part of the DCA evaluation presented in Section 13.3.

All four cleanup alternatives achieve restoration in a reasonable time frame. Alternative 1 would
achieve cleanup standards following implementation of containment in all areas of the Site after
demolition of existing Site buildings and a restrictive covenant is placed on the property to maintain the
integrity of the containment layer. The intermittent DPE and passive LNAPL recovery included as part of
Alternative 1 (if practicable) would also aid in achieving cleanup levels at the Site in a reasonable time
frame.

Alternative 2 would achieve cleanup standards following treatment of soil and groundwater in the
UST Site Unit with AS/SVE, and LNAPL recovery (if practicable), which is anticipated to require up to

two years of treatment followed by one year of compliance monitoring, for a three year restoration time
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frame. Alternative 2 also requires the implementation of containment and institutional controls for soil in
the Work Yard Site Unit, although it is anticipated to take less time to implement than the AS/SVE
treatment.

Alternative 3 would achieve cleanup standards following implementation of containment and
institutional controls as well as excavation of petroleum-contaminated soil from the UST Site Unit and
compliance monitoring to demonstrate that soil and groundwater cleanup levels have been achieved,
which is expected to require one year following completion of excavation. Alternative 4 would achieve
cleanup standards following excavation and compliance monitoring to demonstrate that soil and
groundwater cleanup levels have been achieved throughout the Site, which is expected to require one year

following completion of excavation.

13.2.3 PERMANENT SOLUTIONS TO THE MAXIMUM EXTENT PRACTICABLE

As described in Section 13.1.2 (Requirement for Permanent Solution to the Maximum Extent
Practicable), the MTCA requires that cleanup actions be permanent to the maximum extent practicable,
and identifies a number of criteria to evaluate whether this requirement is achieved. Evaluation of a given
alternative is based on the comparison of whether the incremental increase in cost associated with
increasingly permanent cleanup actions is substantial and disproportionate to the incremental increase in
environmental benefit. The remainder of this section evaluates the cleanup alternatives against the
MTCA permanence criteria. The benefits of the alternatives are then compared against cost and each
other in Section 13.3 (Disproportionate Cost Analysis).

13.2.3.1 Protectiveness
As indicated in Section 13.1.2, overall protectiveness is a measure of the degree to which Site
risks are reduced, the time required to reduce risk at the facility and attain cleanup standards, risks during
implementation, and improvement of overall environmental quality. The overall protectiveness and
associated considerations for each alternative are as follows:
o Alternative 1: Medium

While Site risks are reduced through the elimination of potential exposure to contaminated
Site soil, groundwater, and soil vapor, and LNAPL recovery (if practicable), some volume of
petroleum hydrocarbon source material remains at the Site. The improvement in overall
environmental quality is moderate because the current paved surfaces (with the addition of
new pavement and repair/replacement of existing pavement) already limit human contact
with underlying soils and groundwater.

e Alternative 2: Medium High

Alternative 2 significantly reduces long-term risk relatively rapidly and provide a significant
improvement in overall environmental quality through the reduction in petroleum
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contaminant mass by treatment and LNAPL recovery (if practicable). Alternative 2 has
limited risk during implementation because treatment will occur in situ, which will minimize
the potential exposure of workers.

o Alternative 3: Medium High

Alternative 3 also significantly reduces long-term risk relatively rapidly and provide a
significant improvement in overall environmental quality through the reduction in petroleum
contaminant mass by focused removal and offsite treatment/disposal. Alternative 3 has a
moderate risk during excavation and transport of contaminated soil, although these risks can
be managed through appropriate design and health and safety procedures.

e Alternative 4: High

Alternative 4 is high because it reduces long-term risk rapidly and provides even greater
improvement in overall environmental quality than Alternatives 1, 2, and 3 through the
reduction in both petroleum and metals contaminant mass through excavation and offsite
treatment or disposal. Alternative 4 has a higher risk than Alternative 3 due to the increase
amount and volume of excavation and transport of contaminated soil, although these risks can
also be managed through appropriate design and health and safety procedures.

13.2.3.2 Permanence
As indicated in Section 13.1.2, permanence is the degree of reduction in toxicity, mobility, and
volume of hazardous substances, including the reduction or elimination of hazardous substance releases
and sources of releases. The overall permanence and associated considerations for each alternative are as
follows:
e Alternative 1. Medium

Alternative 1 provides a moderate level of permanence because it results in a limited
reduction in contaminant mass and mobility through intermittent LNAPL recovery (if
practicable), and by preventing stormwater from infiltrating and leaching contaminants to
groundwater through the expansion, repair, and maintenance of the low permeability cover.

e Alternative 2: Medium High

Alternative 2 provides in situ treatment of petroleum contaminated soil by AS/SVE,
combined with LNAPL recovery (if practicable), provides a medium high level of
permanence through the permanent reduction in contaminant mass and thereby reduction of
toxicity and mobility.

e Alternative 3: Medium High

Alternative 3 provides in situ treatment of petroleum contaminated soil by AS/SVE provides
a medium high level of permanence through the permanent reduction in contaminant mass
and thereby reduction of toxicity and mobility.

e Alternative 4: High

Alternative 4 provides a high level of permanence by greatly reducing the volume of
hazardous substances at the Site through removal of contaminated soil and either treatment or
disposal at an engineered landfill. However, relocation of contaminated soil to a licensed
solid waste landfill does not reduce the toxicity, mobility, or volume of the hazardous
substances in the affected media.
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13.2.3.3 Effectiveness over the Long-term
As indicated in Section 13.1.2, effectiveness over the long-term includes the degree of certainty
that the alternative will be successful, long-term reliability, the magnitude of residual risk, and the
effectiveness of controls required to manage treatment residues and remaining waste. All four cleanup
alternatives would be effective in the long-term. The overall effectiveness over the long term and
associated considerations for each alternative are as follows:
e Alternative 1: Medium High

Alternative 1 includes surface containment in both Site Units, along with LNAPL recovery (if
practicable). However, some volume of petroleum contamination will remain in the source
area and VOCs have the potential to migrate in soil vapor.

e Alternative 2: High

Alternative 2 has a high level of certainty for long-term effectiveness because it will remove
petroleum contaminant mass from the UST Site Unit through in situ treatment and LNAPL
recovery (if practicable), and maintain the containment of the metals contaminated soil.

e Alternative 3: High

Petroleum contaminated soil in the UST Site Unit will be removed through focused source
removal and metals contaminated soil in the other Site Unit will be contained through
installation and repair/replacements of the containment layer and institutional controls which
will minimize risks of exposure.

e Alternative 4: High

Alternative 4 has a very high degree of certainty for long-term effectiveness because most, if
not all, residual risk will be eliminated through removal and offsite disposal or treatment of
contaminated soil, including LNAPL, Site-wide.

13.2.3.4 Management of Short-term Risks
As indicated in Section 13.1.2, management of short-term risk includes the risk to human health
and the environment during construction and implementation, and the effectiveness of measures to
manage the risk. The management of short-term risks and associated considerations for each alternative
are as follows:
e Alternative 1: High

The management of short-term risks associated with Alternative 1 is high because short term
risks primarily relate to installation of dual-phase LNAPL removal wells, new long-term
compliance monitoring wells, and a soil vapor trench (if needed). Alternative 1 includes
minimal construction activities associated with installation of the containment layer in the
North Work Yard and general containment layer replacement/repair throughout the Site.

e Alternative 2: High

The management of short-term risks associated Alternative 2 is also high because short term
risks are primarily associated with worker safety during well drilling and the installation,
operation and maintenance of the AS/SVE system, and containment cover installation in the
North Work Yard and replacement/repair elsewhere on the Site.
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o Alternative 3: Medium High

Management of short term risks for Alternative 3 is medium high because of the greater
potential worker exposure to hazardous substances during excavation of contaminated soil
and the transport of contaminated soil for treatment or disposal.

e Alternative 4: Medium

Management of short term risks for Alternative 4 is medium because of the progressively
greater potential worker exposure to hazardous substances during excavation of contaminated
soil and the transport of contaminated soil for treatment or disposal compared to
Alternative 3.

The short-term risks associated with each alternative can be effectively managed through
appropriate design and construction controls, including implementation of a Site-specific health and

safety plan during construction.

13.2.3.5 Technical and Administrative Implementability

As indicated in Section 13.1.2, technical and administrative implementability includes
consideration of whether the alternative is technically possible; the availability of necessary offsite
facilities, services, and materials; administrative and regulatory requirements; scheduling, size, and
complexity of construction; monitoring requirements; access for construction, operations, and monitoring;
and integration with existing facility operations.

Alternatives 1 through 4 would be implemented using common construction techniques and
equipment employed for drilling, plumbing/mechanical, and/or earthwork. The cleanup technologies
addressed by these alternatives have been demonstrated to be successful at many other cleanup sites.
However, Alternatives 2, 3, and 4 result in progressively increasing levels of disruption to Site use for the
current tenant, which affects the implementability of the Alternatives to varying degrees.

None of the alternatives present significant permitting or other administrative implementability
issues. Filing for restrictive covenants under Alternatives 1, 2, and 3 should be relatively routine.
Because the cleanup action is being conducted under a formal agreement with Ecology, no state or local
permits need to be obtained, although substantive permit requirements would still need to be met. No
federal permits are anticipated to be required.

The tenant reviewed the potential historical significance of the Site buildings as part of the
permitting process for building demolition; the buildings were not determined to be historically
significant so this is not anticipated to affect the administrative implementability of any of the
alternatives. Cultural resources are not anticipated to be present because the Site uplands were created by
filling former aquatic lands with dredge spoils and the original ground surface was aquatic, located below

an elevation of 0 ft MLLW. Additionally, any drilling or excavation activities that would be associated
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with Site cleanup would not extend to the underlying native ground surface where cultural resources
could be encountered, if present.
Evaluation of technical and administrative implementability and associated considerations for
each alternative are as follows:
e Alternative 1: High

Alternative 1 is highly implementable because it would not require significant construction to
implement. Permitting and administrative issues, including filing for restrictive covenants,
will be routine.

e Alternative 2: Medium High

The implementability of Alternative 2 is medium high because it results in a short-term,
moderate level of operational disruption that could be accommodated without severely
affecting Port tenant operations. Permitting and administrative-related issues, including filing
for restrictive covenants, will be routine.

e Alternative 3: Medium Low

The implementability of Alternative 3 is considered medium low because it would cause
significant disruption to tenant operations and could require the suspension of travel lift
operations during excavation. Permitting and administrative-related issues, including filing
for restrictive covenants, will be routine.

e Alternative 4: Low

The implementability of Alternative 4 is considered low because it would require the tenant
to cease most operations for a number of months during excavation, backfilling, and Site
restoration, and may not be implementable without permanently displacing the tenant.

13.2.3.6 Consideration of Public Concerns

As indicated in Section 13.1.2, the criteria for consideration of public concerns includes whether
the community has concerns and the extent to which those concerns are addressed. Public concerns will
be identified and addressed through the public participation process that is an integral part of the MTCA.
The public will be provided the opportunity to review and comment on this RI/FS report and the CAP
developed by Ecology that selects the final cleanup action for the Site. For the purposes of the DCA,

consideration of public concerns in considered high for all alternatives.

13.2.3.7 Cost
Itemized cost estimates for each of the cleanup alternatives are provided in Appendix | and are
summarized in Table 17. Estimated present-worth costs are as follows:

e 1-9%$ 610,000 (including costs for vapor control measures of $53,000, which may not be
needed)

e 2-$950,000
e 3-$1,100,000
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e 4-%$2,900,000
These estimated cleanup costs are consistent with an order-of-magnitude cost estimate and are
based on an assumed present worth discount factor of three percent. The costs estimates are used as the

cost basis for the DCA (Disproportionate Cost Analysis) presented in Section 13.3.

13.3 MTCA DISPROPORIONATE COST ANALYSIS

As discussed in Section 13.1.2, MTCA requirements for remedy selection include the
requirement to use permanent solutions to the maximum extent practicable. MTCA defines permanent
cleanup actions as those in which cleanup standards are met without further action being required.
MTCA specifies that the evaluation of whether or not a cleanup action uses permanent solutions to the
maximum extent practicable be based on a DCA consistent with the requirements of
WAC 173-340-360(3)(e). In that analysis, cleanup alternatives are arranged from least to most permanent
based on the criteria specified in WAC 173-340-360(3)(f).

The DCA then compares the relative environmental benefits of each alternative against those
provided by the most permanent alternative evaluated. Costs are disproportionate to benefits if the
incremental cost of an alternative over that of a lower cost alternative exceed the incremental degree of
benefits achieved by the alternative over that of the lower cost alternative [WAC 173-340-360(3)(e)(1)].
Where the benefits of two alternatives are equivalent, MTCA specifies that Ecology select the least costly
alternative [WAC 173-340-360(e)(ii)(c)].

The DCA is performed below, using the information presented in Section 13.2 and in Table 18.
The alternatives are first compared to the most permanent cleanup alternative, and the benefits of each
alternative are ranked under the criteria of the disproportionate cost analysis
[WAC 173-340-360(f)] in Section 13.3.1. The costs are then compared against these benefits and the
relationship between the benefits and costs evaluated in Section 13.3.2. This analysis then defines which
alternative is permanent to the maximum extent practicable.

Relative rankings for the alternatives within each Site Unit were determined by assigning a value
on a scale from 1 to 10, where 10 is the highest benefit/value, for each criterion, multiplying each value
by a weighting factor, and summing the weighted values to determine an overall alternative-benefits-
ranking score. Weighting factors are the same as those used by Ecology in the CAP for the Whatcom
Waterway Site. The six evaluation criteria and associated weighting factors are:

e Protectiveness: 30%

e Permanence: 20%

e Long-term effectiveness: 20%

e Short-term risk management: 10%
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o Implementability: 10%

e Considerations of public concerns: 10%

Relative rankings of each alternative for the benefits criteria are discussed below and summarized
in Table 18.

13.3.1 COMPARATIVE EVALUATION OF ALTERNATIVES

The DCA is based on a comparative analysis of the alternatives against the six evaluation criteria.
Relative rankings of each alternative for the six criteria are discussed below and summarized in Table 18
for each Alternative. The following provides the comparative evaluation of the alternatives and compares

Alternatives 1 through 3 to the most permanent alternative, Alternative 4.

13.3.1.1 Protectiveness

All four alternatives are protective of human health and the environment. The differences lie
within the technologies used to achieve that protectiveness. Alternative 4 achieves protection through the
removal of contaminated soil Site wide, Alternative 3 achieves protection through removal of petroleum
contaminated soil and /containment of metals contaminated soil and institutional controls. Alternative 2
is similar to Alternative 3, but achieves protection through in situ treatment of petroleum contaminated
soils with the intermittent LNAPL removal (if practicable), and Alternative 1 achieves cleanup through
containment, intermittent LNAPL removal (if practicable), compliance monitoring, and institutional
controls. Although removal is not more protective than the other technologies, it does provide a higher
level of certainty that protectiveness will be achieved quickly and maintained in the long-term. Similarly,
in situ treatment provides greater certainty regarding long-term protectiveness than alternatives that rely
only on physical barriers and institutional controls for protection.

Alternative 4 was ranked the highest for protectiveness with a ranking of 9 based on the complete
removal of contaminated soil; this alternative was not given a ranking of 10 because there is some
potential that cleanup levels will not be achieved in groundwater through excavation alone and
supplemental cleanup and/or monitoring could be required. Alternatives 2 was given a ranking of 8 based
on the expectation that in situ treatment of petroleum contaminated soil combined with intermittent
LNAPL removal in the UST Site Unit will achieve soil and groundwater cleanup levels, or only minimal
contamination would remain if cleanup levels are not achieved. Alternative 3 is also given a
protectiveness ranking of 8 because it addresses the same area of petroleum contamination as
Alternative 2. Alternatives 1 is given a ranking of 6 because containment with intermittent LNAPL
removal in conjunction with institutional controls effectively limits human contact and reduces

stormwater infiltration through contaminated soils.

5/14/14 P:\001\024\FileRm\R\05-14 RI-FS\Weldcraft RI-FS.docx 13'12 LANDAU ASSOCIATES



13.3.1.2 Permanence

As indicated previously, Alternative 4 is considered the most permanent alternative because it
removes the contaminated material from the Site and provides a reduction in contaminant mobility
through placement of contaminated soil in a certified landfill. Alternative 3 provides a reduction in
contaminant mobility through removal of petroleum contamination source area soil and either treatment
or placement of the excavated soil in a certified landfill. Alternative 3 would also include onsite
containment of residual petroleum- and metals-contaminated soil. Alternative 2 permanently reduces the
volume of hazardous materials at the Site through in situ treatment of petroleum-contaminated soil and
groundwater with intermittent LNAPL recovery (if practicable), and containment of metals contaminated
soil. Alternative 1 reduces the mobility of contaminants through containment measures, and reduces mass
and mobility through intermittent LNAPL recovery (if practicable), but does not greatly reduce the
contaminant mass present on the Site so is considered less permanent than Alternatives 2 through 4.

Alternative 4 was ranked highest for permanence (9) because it removes contaminated soil Site-
wide and reduces its mobility. Alternative 3 is given a permanence ranking of 8 because while it does not
reduce the volume of contamination on the Site as much as Alternative 4, it does remove the most highly
contaminated soil from the Site. Alternative 2 was given a ranking of 8 because it reduces the total onsite
volume of contamination to about the same extent as Alternative 2. Alternative 1 was given permanence

rankings of 6 because of the lack of extensive removal or treatment of contaminated media.

13.3.1.3Effectiveness over the Long-term

Alternative 4 is considered the most effective in the long-term because it removes most, if not all,
contamination from the Site. Alternatives 2 and 3 are considered moderately effective because a
significant portion of the contamination is removed and/or treated. Alternative 1 is considered somewhat
less effective in the long-term because it does not greatly reduce the contaminant mass. Because
Alternatives 1, 2 and 3 rely on containment and institutional controls to varying degrees, they each retain
the risk of losing effectiveness if the containment layer is not adequately maintained or the institutional
controls are not properly followed.

Alternative 4 is ranked the highest for long-term effectiveness (10) because most, if not all Site
soil contamination would be removed by excavation and only minimal potential risk would remain for
human or environmental receptors. Alternatives 2 and 3 are ranked slightly lower (9), because there is
greater uncertainty in maintaining long-term effectiveness through containment and institutional controls.
Alternatives 1 is given a rankings of 8 because, it does not significantly reduce contaminant mass, and

relies on containment and institutional controls for a larger area than for Alternatives 2 and 3.
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13.3.1.4 Management of Short-Term Risks

Alternative 1 is ranked the highest (10) with respect to management of short-term risk because
construction activity is limited to minor containment layer construction activities and drilling wells for
long-term monitoring and LNAPL recovery (if practicable) Alternative 1 also includes the possible
installation and operation of a soil vapor control system, pending the results of additional investigations to
be conducted during remedial design. Alternative 2 is ranked slightly lower (9) because of the additional
construction associated with the AS/SVE treatment system. Alternatives 3 and 4 are given rankings of 7

and 6, respectively, due to the quantity of excavation for each alternative.

13.3.1.5 Technical and Administrative Implementability

Alternative 1 is ranked the highest (9) for implementability because it requires the least amount of
construction and poses only minor administrative implementation issues related to filing and
implementing the institutional controls. Alternative 2 is given a ranking of 8 due to the challenges
associated with constructing and integrating the relatively intensive AS/SVE system operation and
maintenance activities with an active boatyard. Alternative 3 is given a ranking of 4 because of the
significant disruption excavation will have on current tenant operations. Alternative 4 is given a ranking
of 1 because it would require the closure of the boatyard for a number of months during construction of
the cleanup action. Alternatives 3 and 4 also present difficulties associated with excavating contaminated
soil from below the water table, and protecting extensive utilities along Squalicum Way.

As indicated in Section 13.2.3.5, no historic or cultural resources are known to be present on the
Site, and if any cultural resources were present, they would be located well below any excavation or other
intrusive activities that would occur in conjunction with Alternatives 1 through 4. Therefore, none of

these factors modified the implementability rankings.

13.3.1.6 Consideration of Public Concerns

Specific public concerns regarding the cleanup alternatives are not yet known, however it is
assumed that the greatest public concern would be protection of human health and the environment. This
concern is reflected in the other criterion above such as Protectiveness and Permanence. The other
concerns described in Section 13.2.3.6 are readily managed and do not necessarily favor one Alternative
over another. Therefore, for the purposes of completing this draft RI/FS for public review all alternatives
are given a ranking of 10 for consideration of public concerns. Evaluation of alternatives against the
Consideration of Public Concerns criterion is subject to change based on public comments received on

this document.
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13.3.2 COMPARISON OF OVERALL BENEFITS (RELATIVE BENEFIT SCORES)

Based on higher overall scores in the areas of protectiveness, permanence, and long-term
effectiveness, Alternative 2 has the highest weighted score. The rank and relative benefit scores for each
alternative are presented in Table 17, and are as follows:

e Alternative 4 Relative Benefit Score: 8.2
e Alternative 3 Relative Benefit Score: 7.9
e Alternative 2 Relative Benefit Score: 8.5

e Alternative 1 Relative Benefit Score: 7.5

13.3.3 DISPROPORTIONATE COST ANALYSIS

The estimated costs, and the benefits presented in Section 13.3.1, are summarized for each
alternative in Table 18. Table 18 also summarizes the overall benefits and costs for each alternative using
the relative benefit score developed for each alternative in Section 13.3.1.

Figure 36 provides a graphical comparison between the costs of each alternative and the relative
benefits, using the costs developed in Appendix | and benefit rankings developed in Table 18. A
comparison of the relative benefit- to-cost ratios between the alternatives is also depicted on the figure.
The relative benefit versus cost ratios have been escalated by a scaling factor of 300,000 so that the ratios
can be presented in comparison to the ranges-of-scale provided by the relative benefit ranking axis.

The DCA indicates that Alternative 2 (Containment with In_Situ Treatment and Source Recovery)
yields the greatest overall benefit of the four alternatives evaluated, as indicated in the previous section.
Because Alternatives 3 and 4 received lower overall benefit scores and both cost more than Alternative 2,
they are both considered impracticable and eliminated from further consideration.

Alternative 1 has a 13 percent lower overall benefits ranking than Alternative 2 (7.5 compared to
8.5), but costs about 37 percent ($340,000) less. This results in a correspondingly higher benefit/cost
ratio (3.7 compared to 2.7), based on the benefit divided by the cost adjusted using the 300,000 scaling
factor [i.e., Benefit/Cost apemative 1 = (7.5/610,000)*300,000 = 3.7]. Because the incremental increase in
cost of Alternative 2 compared to Alternative 1 is large, and the incremental increase in benefit is small,
the incremental cost of Alternative 2 is considered substantial and disproportionate to its incremental
benefits. As a result, Alternative 1 is the alternative considered permanent to the maximum extent

practicable for the Site.
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14.0 SUMMARY AND CONCLUSIONS

The Site RI defined physical characteristics, source areas, the nature and extent of impacted
media, and the migration pathways and potential receptors for contaminants. Data from the RI and
previous investigations were used in the FS process to develop and evaluate remedial alternatives for the
Site.

The FS developed remedial alternatives for the UST and Work Yard Site Units for cleanup of
contaminated media defined in the RI, evaluated the alternatives against criteria defined by MTCA,
provided a comparative analysis of the alternatives to determine the relative environmental benefits of
each, and compared the relative benefits of each against their costs to determine the alternative that uses

permanent solutions to the maximum extent practicable.

14.1 PREFERRED ALTERNATIVE
The preferred alternative for the Site is an integrated cleanup action that addresses contamination
in the UST and Work Yard Site Units. The preferred alternative is Alternative 1, and was selected based
on the DCA presented in Section 13.3. The preferred alternative consists of the following elements:
o Containment of gasoline-range petroleum hydrocarbon and VOC-contaminated soil (i.e.,
BTEX), with soil vapor control if needed to contain affected soil vapor (UST Site Unit)

e Recovery of LNAPL, if practicable, using intermittent DPE recovery methods (UST Site
Unit)

e Containment of metals-contaminated soil, including paving the North Work Yard (Work
Yard Site Unit)

e Reduction of the vapor migration potential through LNAPL recovery and a vapor control
system (if needed)

e Soil, groundwater (potentially including porewater analysis), and soil vapor compliance
monitoring (Site Wide/point of compliance)

e Institutional controls to maintain the soil containment layer (i.e., pavement and building
slabs), restrict groundwater use, and manage potentially-contaminated soil and
groundwater disturbed during future intrusive activities (Site Wide).

Because a permanent cleanup action has already been implemented at the Marine Site Unit, this area of
the Site complies with Site cleanup requirements and no further remedial action is required. However, the
need for future sediment compliance monitoring will be determined during development of the Site CAP.

Containment would be fully implemented following demolition of the existing buildings during
Site redevelopment and pavement of the North Work Yard. Existing buildings would be demolished to
their floor slabs and the floor slabs would be used as part of the Site containment system; Building 3 has

been partially removed as of December 2013 with the remaining structure to be removed by spring 2014.
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Floor slabs would be patched/repaired as necessary to support the containment strategy. Currently
unpaved areas (i.e., the North Work Yard), or areas where demolition leaves exposed soil, would be
paved for use as a work yard for the current tenant and would also serve as the Site containment. Areas of
existing cracked or otherwise degraded pavement would be repaired and/or replaced as necessary to
provide effective containment and minimize stormwater infiltration at the Site.

A soil vapor control system would be constructed and operated at the Site as part of the
containment system, if additional soil vapor investigation to be conducted during remedial design
indicates that soil vapor concentrations could represent an unacceptable risk to air quality. An LNAPL
recovery system using DPE will be constructed and intermittently operated in the UST Site Unit area, if
additional LNAPL evaluation in the source area to be conducted during remedial design indicates that
LNAPL recovery is practicable.

A restrictive covenant would be applied to the Site that prohibits use of Site groundwater as
potable water. The restrictive covenant would also specify the procedures required for future intrusive
activities that could encounter affected media, including worker health and safety requirements and
procedures for managing potentially contaminated soil and groundwater. The procedures would be
established in a soil and groundwater management plan reviewed and approved by Ecology.

Long-term compliance monitoring would be implemented to ensure that cleanup standards are
achieved and maintained. Compliance monitoring would evaluate groundwater quality at the proposed
conditional point of compliance at the shoreline and surface water in the marina in proximity to the
groundwater conditional point of compliance; groundwater compliance monitoring may include
porewater sampling within the marine sediment near the bulkhead, depending on evaluations conducted
during remedial design. Surface water sampling would also be conducted elsewhere in the marina to
establish area background concentrations for copper, and possibly other COCs monitored for groundwater
compliance. Soil vapor compliance monitoring would be conducted along the north Site boundary
adjacent to Squalicum Way, as necessary, and could also be conducted elsewhere on the Site if new
buildings are constructed within 100 ft of the UST Site Unit.

14.2 IMPLEMENTATION OF SITE CLEANUP

After considering public comment, the RI/FS will be finalized and a cleanup action alternative for
the Site units will be selected by Ecology. The selected cleanup action will be presented in the Site CAP,
which will be an exhibit to a legal agreement called a consent decree. The Site CAP will describe the
cleanup action and specify cleanup standards and compliance monitoring requirements. Following public
review of the consent decree and CAP, the cleanup will progress into a series of implementation phases,

including engineering and design, permitting, construction, and compliance monitoring.
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Remedial design will include additional investigation and evaluation to address data gaps that
need to be filled to finalize the design of the final cleanup action, including evaluation of the:

e Presence of, and the practicability of recovering, LNAPL free product in the UST Site
Unit,

o Distribution of VOCs in soil vapor, and the need for a soil vapor recovery system as part
of the cleanup action in the UST Site Unit area,

o Concentrations of lead and VOCs in Site groundwater in the UST Site Unit area, and

e Effectiveness and practicability of porewater monitoring in marine sediment near the
bulkhead as an element of groundwater compliance monitoring
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15.0 USE OF THIS REPORT

This report was prepared for the exclusive use of the Port of Bellingham, the Washington State
Department of Ecology, and applicable regulatory agencies, for specific application to the Weldcraft Steel
and Marine Site. No other party is entitled to rely on the information, conclusions, and recommendations
included in this document without the express written consent of the Port and Landau Associates.
Further, the reuse of information, conclusions, and recommendations provided herein for extensions of
the project or for any other project, without review and authorization by Landau Associates, shall be at
the user’s sole risk. Landau Associates warrants that within the limitations of scope, schedule, and
budget, our services have been provided in a manner consistent with that level of care and skill ordinarily
exercised by members of the profession currently practicing in the same locality under similar conditions
as this project. We make no other warranty, either express or implied. This document was prepared
under the supervision and direction of the undersigned.

LANDAU ASSOCIATES, INC.

Lawrence D. Beard, P.E., L.G.
Principal

Jeffrey A. Fellows, P.E.
Senior Associate

LDB/JAF/rgm
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TABLE 1 Page 1 of 1
CHRONOLOGY OF SITE INVESTIGATION ACTIVITIES
WELDCRAFT STEEL AND MARINE SITE

Activity Year Scope of Site Explorations

Pre-Agreed Order

Phase | ESA 1993 None
Phase Il ESA 1998 33 borings

2 surface soil grabs

3 surface sediment samples
Phase Il ESA 2000 4 borings

1 hand auger

4 monitoring wells

Supplemental Sediment Investigation 2000 5 surface sediment samples

Sediment Remedial Assessment 2001 7 surface sediment samples
10 subsurface sediment samples

Waste Removal and Decommissioning -
Independent Action 2001 5 soil samples

Upland Remedial Assessment 2002 5 monitoring wells

Agreed Order

Interim Action Marine Sediment Cleanup 2004 17 performance monitoring samples

Remedial Investigation 2006 - 2007 31 borings
3 monitoring wells
2 surface water samples
2 weep samples

Interim Action Marine Sediment Confirmational
Sampling 2009 9 surface sediment samples

5/14/2014P:\001\024\FileRm\R\05-14 RI-FS\RI-FS Tables\RIFS Table 1 - Site Activities.xls Landau Associates



TABLE 2
SUMMARY OF SAMPLES AND ANALYSES
WELDCRAFT STEEL AND MARINE SITE

Page 1 of 5

Sample Type Analysis and Depth of Sample in Feet (b)
Depth Volatile Fuel
Surface Maximum Naphthalenes | Conventionals | Compounds
Sample ID Soil Groundwater Sediment Water Area (ft BGS) PID | Metals | SVOCs | VOCs | PCBs | TPH | BTEX | cPAHs | TOC TBT (e) ) (9)
PRE-AGREED ORDER
Phase Il ESA
SB-1 X Weld Shop 3 X 1
SB-2 X Weld Shop 3 X 1.2
SB-3 X West Work Yard 3 X
SB-4 X West Work Yard 3 X
SB-5 X West Work Yard 9 X
SB-5-W X West Work Yard 9 X X
SB-6 X Donkey Shed 3 X 0
SB-7 X Marine Way Dock Shed 3 X 0
SB-8 X Previously removed UST 10 X 5
SB-8-W X Previously Removed UST 10 X X
SB-9 X Marine Way 3 X
SB-9 X North of Building 3 3 X
SB-10 X North of Building 4 9 X
SB-10-W X North of Building 4 9 X
SB-11 X North of Building 5 3 X
SB-12 X East Work Yard 3 X
SB-13 X East Work Yard 3 X
SB-14 X East Work Yard 3 X
SB-15 X East Work Yard 3 X
SB-16 X East Work Yard 9 X
SB-16-W X East Work Yard 9 X X
SB-17 X Tammi Lift Dock Shed 3 X 0
SB-18 X Tammi Lift 3 X 0.75
SB-19 X East Work Yard 9 X 0.5
SB-19-W X East Work Yard 9 X X
SB-20 X Former Sandblast 3 X 0.4
SB-21 X Dry Storage Yard 3 X
SB-22 X Dry Storage Yard 3 X
SB-23 X Dry Storage Yard 3 X
SB-24-W X Dry Storage Yard 9 X X
SB-25 X Former gasoline UST 8 X 7 7
SB-26 X Former gasoline UST 8 X
SB-27 X Former gasoline UST 8 X
SB-28 X Former gasoline UST 8 X
SB-29 X Former gasoline UST 8 X
SB-30 X Former gasoline UST 8 X 7 7
SB-30-W X Former gasoline UST 8 X X
SB-31 X Former gasoline UST 8 X
SB-32 X Former gasoline UST 8 X 1 1
SB-33 X Former gasoline UST 8 X 1
SB-WW-comp(a) X West Work Yard - X 0.1
SB-Bldg3-comp(a) X North of Building 3 - X 0.1
SB-EW-comp(a) X East Work Yard - X 0.1
SB-DS-comp(a) X Dry Storage Yard - X 0.1
DA-1 X Drum Area, Outside the Fence Line 1 0

5/14/2014P:\001\024\FileRm\R\05-14 RI-FS\RI-FS Tables\RIFS Table 2_Sample Analysis Summary.xls

Landau Associates



TABLE 2
SUMMARY OF SAMPLES AND ANALYSES
WELDCRAFT STEEL AND MARINE SITE

Page 2 of 5

Sample Type Analysis and Depth of Sample in Feet (b)
Depth Volatile Fuel
Surface Maximum Naphthalenes | Conventionals | Compounds

Sample ID Soil Groundwater Sediment Water Area (ft BGS) PID | Metals | SVOCs | VOCs | PCBs | TPH | BTEX | cPAHs | TOC TBT (e) ) (9)
DA-2 X Drum Area, Outside the Fence Line 1 0
SD-OF X Outfall 0.33 X X X X X
SD-MW X Marine Way Dock 0.33 X X X X
SD-TL X Tammi Lift 0.33 X X X X
Railway X Marine Railway Upper Intertidal 0.5 X X X
Supplemental Marine Sediment Investigation
SD2-01 X West of Marine Way Dock 0.33 X X X X
SD2-02 X Southwest of Marine Way Dock 0.33 X X X X
SD2-03 X West end of Marine Way Dock 0.33 X X X X
SD2-04 X East of Marine Way Dock 0.33 X X X X
SD2-05 X Near bulkhead east of Marine Way Dock 0.33 X X X X
Phase Il ESA
DA-101 (c) X Drum Area, Outside the Fence Line 9 0.75 0.75 0.75 0.75
DA-102 (c) X Drum Area, Outside the Fence Line 9 0.75 0.75 0.75 0.75
DA-103 (c) X Drum Area, Outside the Fence Line 9 0.5 0.5 0.5 0.5
SB-601 (d) X Donkey Shed 3 0
MW-1 X Former septic tank 15 X X X
MW-2 X Former gasoline UST 15 X X X
MW-3 X Former gasoline UST 15 X X X
MW-4 X Former gasoline UST 15 X X X
Sediment Remedial Assessment
RIFS-01 X West of Marine Way Dock 0.33 X X X X X X
RIFS-01 (0-4) X West of Marine Way Dock 0.1-4 X X
RIFS-01 (4-8) X West of Marine Way Dock 4-8 X
RIFS-02 X West of Marine Way Dock 0.33 X X X X X
RIFS-02 (0-4) X West of Marine Way Dock 0.1-4 X X
RIFS-02 (4-8) X West of Marine Way Dock 4-8 X X
RIFS-03 X East of Marine Way Dock 0.33 X
RIFS-03 (0-4) X East of Marine Way Dock 0.1-4 X X
RIFS-03 (4-8) X East of Marine Way Dock 4-8 X X
RIFS-04 X West of Marine Way Dock 0.33 X
RIFS-04 (0-4) X West of Marine Way Dock 0.1-4 X X
RIFS-04 (4-8) X West of Marine Way Dock 4-8 X X
RIFS-05 X West of Marine Way Dock 0.33 X
RIFS-06 X East of Marine Way Dock 0.33 X
RIFS-07 X West of Marine Way Dock 0.33 X
RIFS-07 (0-4) X West of Marine Way Dock 0.1-4
RIFS-07 (4-8) X West of Marine Way Dock 4-8
Waste Removal and Decommissioning - Independent Action
UST-A X West End of Former Septic Tank - 2 2
UST-B X Base of Septic Tank Excavation - 4 4
UST-C X East End of Former Septic Tank - 2 2
CB-2 X Below Base of Catch Basin No. 2 4 4 4 4
DI-1 X Below Base of Former Dispenser Island - 0
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TABLE 2
SUMMARY OF SAMPLES AND ANALYSES
WELDCRAFT STEEL AND MARINE SITE

Page 3 of 5

Sample Type Analysis and Depth of Sample in Feet (b)
Depth Volatile Fuel
Surface Maximum Naphthalenes | Conventionals | Compounds

Sample ID Soil Groundwater Sediment Water Area (ft BGS) PID | Metals | SVOCs | VOCs | PCBs | TPH | BTEX | cPAHs | TOC TBT (e) ) (9)
Upland Remedial Assessment
MW-5 X Former gasoline UST 16 X 10 10 10 10
MW-6 X Former gasoline UST 16 X 5 5 5 5
MW-9 X Catch Basin No. 2 26.5 X 5 5 5
MW-1 X Former septic tank 15 X X X X
MW-2 X Former gasoline UST 15 X X X
MW-3 X Former gasoline UST 15 X X X X
MW-4 X Former gasoline UST 15 X X X
MW-5 X Former gasoline UST 16 X X X X X
MW-6 X Former gasoline UST 16 X X X X
MW-7 X Shoreline of Squalicum Harbor 30 X X X
MW-8 X Sanitary sewer along Squalicum Way 15.5 X X X
MW-9 X Catch Basin No. 2 26.5 X X X
AGREED ORDER
Interim Action Marine Sediment Cleanup
SPM-1 X Marine Area -- Initial Compliance Monitoring 0.33 X X X
SPM-2 X Marine Area -- Initial Compliance Monitoring 0.33 X X X
SPM-3 X Marine Area -- Initial Compliance Monitoring 0.33 X X X
SPM-4 X Marine Area -- Initial Compliance Monitoring 0.33 X X X
SPM-5 X Marine Area -- Initial Compliance Monitoring 0.33 X X X
SPM-6 X Marine Area -- Initial Compliance Monitoring 0.33 X X X
SPM-7 X Marine Area -- Initial Compliance Monitoring 0.33 X X X X
SPM-8 X Marine Area -- Initial Compliance Monitoring 0.33 X X X
SPM-9 X Marine Area -- Initial Compliance Monitoring 0.33 X X X
SPM-10 X Marine Area -- Initial Compliance Monitoring 0.33 X X X
SPM-11 X Marine Area -- Initial Compliance Monitoring 0.33 X X X X
SPM-12 X Marine Area -- Initial Compliance Monitoring 0.33 X X X
SPM-2A (0-4) X Marine Area - Supplemental Monitoring 7 0.33
SPM-2A (12-16) X Marine Area - Supplemental Monitoring 7 1
SPM-3A (0-4) X Marine Area - Supplemental Monitoring 7 0.33 0.33
SPM_4A (0-4) X Marine Area - Supplemental Monitoring 7 0.33
SPM-4A (12-16) X Marine Area - Supplemental Monitoring 7 1
SPM-5A (0-4) X Marine Area - Supplemental Monitoring 7 0.33 0.33
SPM-6A (0-4) X Marine Area - Supplemental Monitoring 7 0.33
SPM-6A (12-16) X Marine Area - Supplemental Monitoring 7 0.33
Remedial Investigation
SB-34 X Former gasoline UST 12 X 8
SB-35 X Former gasoline UST 12 X 9.5
SB-36 X Former gasoline UST 12 X 8
SB-37B X Former gasoline UST 12 X
SB-37 X Former gasoline UST 12 X 8.5
SB-38 X Former gasoline UST 12 X 8

5/14/2014P:\001\024\FileRm\R\05-14 RI-FS\RI-FS Tables\RIFS Table 2_Sample Analysis Summary.xls

Landau Associates



TABLE 2
SUMMARY OF SAMPLES AND ANALYSES
WELDCRAFT STEEL AND MARINE SITE

Page 4 of 5

Sample Type Analysis and Depth of Sample in Feet (b)
Depth Volatile Fuel
Surface Maximum Naphthalenes | Conventionals | Compounds
Sample ID Soil Groundwater Sediment Water Area (ft BGS) PID | Metals | SVOCs | VOCs | PCBs | TPH | BTEX | cPAHs | TOC TBT (e) ) (9)
SB-39 X Former gasoline UST 12 X 8
SB-40 X Former gasoline UST 12 X 8
SB-41 X Former gasoline UST 12 X 7.5
SB-42 X Former gasoline UST 12 X 8
SB-43 X Former gasoline UST 12 X 8
SB-44 X Former Sandblast 3 X 0
SB-44 X Former Sandblast 3 X 1
SB-45 X Former Sandblast 3 X 0
SB-45 X Former Sandblast 3 X 1
SB-45 X Former Sandblast 3 X 2
SB-46 X Former Sandblast 3 X 0
SB-47 X Former Sandblast 3 X 0
SB-47 X Former Sandblast 3 X 1
SB-47 X Former Sandblast 3 X 2
SB-48 X Former Sandblast 3.5 X 0
SB-48 X Former Sandblast 3.5 X 1
SB-49 X Former Sandblast 3.5 X 0
SB-50 X Former Sandblast 3.5 X 0
SB-50 X Former Sandblast 3.5 X 1
SB-51 X Former Sandblast 1.3 X 0
SB-53 X Former gasoline UST 12 X 9 9
SB-54 X Former gasoline UST 12 X 9 9
SB-55 X Former gasoline UST 12 X 10 10
SB-57 X Former gasoline UST 12 X 10 10
SB-59 X Former gasoline UST 12 X 10 10
SB-61 X Former gasoline UST 12 X 10 10
SB-62 X Former gasoline UST 12 X 10 10
SB-63 X Former gasoline UST 12 X 9 9
SB-64 X Former gasoline UST 12 X 9.5 9.5
SB-65 X Former gasoline UST 12 X 9 9
SB-66 X Former gasoline UST 12 X 9 9
SB-67 X Former gasoline UST 12 X 10.5 10.5
SB-68 X Catch Basin No. 1 12 X 15 15 15
Remedial Investigation (cont.)
SB-68W X Catch Basin No. 1 12 X X X
SB-69 X Catch Basin No. 3 12 X 0.66 0.66 0.66
SB-69W X Catch Basin No. 3 12 X X X
MW-3 X Former gasoline UST 15 X
MW-3A X Former gasoline UST 15 X X
MW-3B X Former gasoline UST 15 X X
MW-4 X Former gasoline UST 15 X
MW-4A X Former gasoline UST 15 X X
MW-4B X Former gasoline UST 15 X X
MW-7 X Shoreline of Squalicum Harbor 30 X
MW-7A X Shoreline of Squalicum Harbor 30 X X
MW-7B X Shoreline of Squalicum Harbor 30 X X
MW-9 X Catch Basin No. 2 26.5 X X X
MW-10 X Bulkhead 20.5 X
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TABLE 2

SUMMARY OF SAMPLES AND ANALYSES
WELDCRAFT STEEL AND MARINE SITE

Page 5 of 5

Sample Type Analysis and Depth of Sample in Feet (b)
Depth Volatile Fuel
Surface Maximum Naphthalenes | Conventionals | Compounds
Sample ID Soil Groundwater Sediment Water Area (ft BGS) PID | Metals | SVOCs | VOCs | PCBs | TPH | BTEX | cPAHs | TOC TBT (e) ) (9)
MW-10A X Bulkhead 20.5 X X
MW-10B X Bulkhead 20.5 X X
MW-11 X Bulkhead 20.5 X
MW-11A X Bulkhead 20.5 X X
MW-11B X Bulkhead 20.5 X X
MW-111 (Dup 11B) X Bulkhead 20.5 X X
MW-12 X Bulkhead 19.25 X
MW-13 (Dup 12) X Bulkhead 19.25 X
MW-12A X Bulkhead 19.25 X X
MW-12B X Bulkhead 19.25 X X
Weep - KP70A X Bulkhead Weep Pipe - X X X X X
Weep - LUS3A X Bulkhead Weep Pipe - X X X X X
SW-1 X Bellingham Bay - X
SW-2 X Bellingham Bay - X
Interim Action Marine Sediment Confirmational Sampling
SPM-1-09 X Marine Area - Compliance Monitoring 0.33 X X
SPM-2-09 X Marine Area - Compliance Monitoring 0.33 X X
SPM-3-09 X Marine Area - Compliance Monitoring 0.33 X X
SPM-4-09 X Marine Area - Compliance Monitoring 0.33 X X
SPM-5-09 X Marine Area - Compliance Monitoring 0.33 X X
SPM-6-09 X Marine Area - Compliance Monitoring 0.33 X X
SPM-7-09 X Marine Area - Compliance Monitoring 0.33 X X
SPM-8-09 X Marine Area - Compliance Monitoring 0.33 X X
SPM-9-09 X Marine Area - Compliance Monitoring 0.33 X X

(a) Represents a composite sample comprising individual samples from more than one location.

(b) Depth listed is top of soil sample interval.

(c) Additional samples were collected for TPH analysis at depths of 2.5 and 8 ft BGS at DA-101 and DA-103, and at depths of 3 and 8 ft BGS at DA-102.
(d) Additional sample collected at 1.5 ft BGS was also analyzed for TPH.

(e) Naphthalenes includes 1-methylnaphthalene, 2-methylnaphthalene, and naphthalene.

(f) Conventionals includes alkalinity, carbonate, bicarbonate, ferrous iron, nitrate, nitrite, sulfate, and total organic carbon.

(9) Volatile fuel compounds includes 1,2-dichloroethane, ethylene dibromide, and methyl tert-butyl ether.
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TABLE 3

SEDIMENT CLEANUP LEVELS
WELDCRAFT STEEL AND MARINE SITE

Page 1 of 1

APPLICABLE SEDIMENT VALUES
Sediment Protective of Benthic Toxicity
WAC 173-204 Sediment WAC 173-204 Dry Weight
Management Equivalents
Standards (SMS)” of SMS Criteria
SMS SMS Dry Weight Dry Weight

ANALYTE (BY GROUP)? CAS No. sQs* CsL/MCUL SQS CSL
Heavy Metals mg/kg-dry wt mg/kg-dry wt mg/kg-dry wt mg/kg-dry wt

Mercury 7439-97-6 0.41 0.59 0.41 0.59

Zinc 7440-66-6 410 960 410 960
Bulk Organotin ug/kg-dry wt®

Tributyltin (as TBT ion) 79
Polycyclic Aromatic Hydrocarbons (PAHSs) mg/kg OC* mg/kg OC® pg/kg dry wt png/kg dry wt

Acenaphthylene 208-96-8 66 66 1,300 1,300

Fluoranthene 206-44-0 160 1,200 1,700 2,500

Fluorene 86-73-7 23 79 540 540

Phenanthrene 85-01-8 100 480 1,500 1,500
Other Carbon Normalized COCs mg/kg OC* mg/kg OC® pg/kg dry wt png/kg dry wt

Dibenzofuran 132-64-9 15 58 540 540

Numerical Criteria Notes:

a Analytes listed are those detected in site sediment.

b SQS is no affects value. CSL is minor affects value.

¢ The listed values represent concentrations in parts per million "normalized" on a total organic carbon basis. To normalize to total

organic carbon, the dry-weight concentration for each parameter is divided by the decimal fraction representing the percent total
organic carbon content of the sediment.

d Sediment screening level determined based on most stringent applicable criteria.

e 79 mg/kg equals site-specific no effects TBT bulk sediment screening level.

Abbreviations:
CAS Chemical Abstracts Service.
CSL Cleanup screening level.
MCUL Maximum cleanup level.
OC Organic carbon.

SMS Sediment Management Standards.

SQS Sediment Quality Standards.
wt Weight.
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Squalicum Harbor Tide Minimums

TABLE S5
GROUNDWATER AND SURFACE WATER ELEVATION
TIDAL INFLUENCE DATA
WELDCRAFT STEEL AND MARINE SITE

Difference
Date Time Seconds Elevation (ft, MLLW) Hours
6/25/2002 11:52:36 67440 -2.45
6/26/2002 12:27:36 155940 -2.19 24.6
6/27/2002 13:10:36 244920 -1.82 24.7
Average = 24.7
MW-3 Minimums
Lag Time for Minimum between MW-3 and Squalicum Harbor
Date Time Seconds Elevation (ft, MLLW) Total Hours
6/25/2002 13:49:26 76260 4.17 1.95
6/26/2002 14:29:26 165060 4.21 2.03
6/27/2002 15:00:26 253320 4.26 1.83
Average = 1.94
MW-6 Minimums
Lag Time for Minimum between MW-6 and Squalicum Harbor
Date Time Seconds Elevation (ft, MLLW) Total Hours
6/25/2002 14:29:04 81780 5.26 2.61
6/26/2002 15:07:04 170460 5.31 2.66
6/27/2002 15:36:04 258600 5.37 2.42
Average = 2.56

MLLW = Mean Lower Low Water
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TABLE 6
GROUNDWATER SCREENING LEVELS
WELDCRAFT STEEL AND MARINE SITE

Page 1 of 1

APPLICABLE GROUNDWATER VALUES Most Stringent Groundwater
Groundwater Protective of Sediment* Screening Level?
— — Groundwater (This value may vary by land use if
Partitioning/Distribution Marine Sediment Quality Protective of most stringent value is associated
Groundwater Protective of Surface Water Coefficients” Standards Vapor Intrusion %2 with vapor intrusion.)
Surface
Surface Water Surface Water Water ARAR - Koc .
ARAR - Aquatic | ARAR - Aguatic | Surface Water |Human Health (Soil Organic Kd WAC 173- Calculated Applicable
Surface Water Life - Life - ARAR - Human | —Marine — | Surface Water, |Carbon-Water| (Distribution | 204 Marine | WAC 173- Porewater Practical
ARAR - Aquatic Life| Marine/Chronic - | Marine/Chronic - | Health — Marine |  National Method B, Most- | partitioning | Coefficient for | SQS (mg/kg | 204 Marine Concentration Method B, Quantitation
- Marine/Chronic - | Clean Water Act | National Toxics | — Clean Water | Toxics Rule, Restrictive, Coefficient) metals) organic SQS (mg/kg Protective of Unrestricted Land Method A, Level (PQL)
Ch. 173-201A WAC 8304 Rule, 40 CFR 131 Act §304 40 CFR 131 |Standard Formula® (L/kg) (L/kg) carbon) dry weight) | Marine Sediment® Use Groundwater | for RI Analysesf
ANALYTE (BY GROUP) CAS No. (ma-wac) (ma-cwa) (ma-ntr) (hh-cwa) (hh-ntr) (sw-b) (sed) (vi-b) (gw-a) (pql) Unrestricted Land Use
Total Petroleum Hydrocarbons
Gasoline Range Hydrocarbons in ug/L 86290-81-5 800 250 800 (gw-a)
Diesel Range Hydrocarbons in ug/L 68334-30-5 500 250 500 (gw-a)
Oil Range Hydrocarbons in ug/L TPH-OiIl 500 500 500 (gw-a)
Heavy Metals
Antimony ug/L 7440-36-0 640 4300 45 0.2 640 (hh-cwa)
Arsenic in ug/L® 7440-38-2 36 36 36 0.14 0.14 29 57 2000 5 0.5 5 (gw-a)
Beryllium ug/L 7440-41-7 270 0.2 270 (sw-b)
Cadmium in ug/L 7440-43-9 9.3 8.8 9.3 41 5.1 0.1 8.8 (ma-cwa)
Chromium (l11) in ug/L 1308-38-9 0.2
Copper in ug/L 7440-50-8 3.1 3.1 2.4 2900 22 390 18000 0.5 2.4 (ma-ntr)
Lead in ug/L 7439-92-1 8.1 8.1 8.1 10000 450 45 0.1 8.1 (ma-wac)
Mercury in ug/L 7439-97-6 0.025 0.94 0.025 0.15 52 0.41 7.9 0.89 0.001 0.025 (ma-wac)
Nickel in ug/L 7440-02-0 8.2 8.2 8.2 4600 4600 65 0.5 8.2 (ma-wac)
Selenium in ug/L 7782-49-2 71 71 71 4200 5 1 71 (ma-wac)
Zinc in ug/L 7440-66-6 81 81 81 26000 62 410 6600 4 81 (ma-wac)
Volatile Organic Compounds
1,1,1-Trichloroethane in ug/L 71-55-6 930000 140 11000 0.5 11000 (vi-b)
1,2,4-Trimethylbenzene in ug/L 95-63-6 24 2 24 (vi-b)
1,3,5-Trimethylbenzene in ug/L 108-67-8 25 2 25 (vi-b)
Benzene in ug/L 71-43-2 51 71 62 2.4 0.5 2.4 (vi-b)
Carbon tetrachloride in ug/L 56-23-5 1.6 4.4 150 0.22 0.5 0.5 (pql)
Ethylbenzene in ug/L 100-41-4 2100 29000 200 2800 0.5 2100 (hh-cwa)
Isopropylbenzene in ug/L 98-82-8 720 2 720 (vi-b)
m,p-Xylenes in ug/L 179601-23-1 0.5
n-Propylbenzene in ug/L 103-65-1 2
0-Xylene in ug/L 95-47-6 240 440 0.5 440 (vi-b)
p-Isopropyltoluene in ug/L 99-87-6 2
sec-Butylbenzene in ug/L 135-98-8 2
Toluene in ug/L 108-88-3 15000 200000 140 15000 0.5 15000 (hh-cwa)
Trichloroethene (TCE) in ug/L 79-01-6 30 81 94 0.42 0.5 0.5 (pql)
Xylenes (total) in ug/L 1330-20-7 230 2
Naphthalene in ug/L 91-20-3 4900 1200 99 83 170 0.2 83 (sed)
Polycyclic Aromatic Hydrocarbons (PAHs)
Naphthalene in ug/L 91-20-3 4900 1200 99 83 170 0.01 83 (sed)
1-Methylnaphthalene in ug/L 90-12-0 0.01
2-Methylnaphthalene in ug/L 91-57-6 38 0.01
Benz(a)anthracene in ug/L 56-55-3 0.018 0.031 360000 110 0.31 0.01 0.018 (hh-cwa)
Benzo(a)pyrene in ug/L 50-32-8 0.018 0.031 970000 99 0.1 0.01 0.018 (hh-cwa)
Benzo(b)fluoranthene in ug/L 205-99-2 0.018 0.031 1200000 0.01 0.018 (hh-cwa)
Benzo(k)fluoranthene in ug/L 207-08-9 0.018 0.031 1200000 0.01 0.018 (hh-cwa)
Benzofluoranthenes (total) (mg/L) Total Benzo. 1200000 230 0.19 0.19 (sed)
Chrysene in ug/L 218-01-9 0.018 0.031 400000 110 0.28 0.01 0.018 (hh-cwa)
Dibenzo(a,h)anthracene in ug/L 53-70-3 0.018 0.031 1800000 12 0.0067 0.01 0.01 (pql)
Indeno(1,2,3-cd)pyrene in ug/L 193-39-5 0.018 0.031 3500000 34 0.0097 0.01 0.01 (pql)

Criteria Notes:
Blank cells are intentional.

a In accordance with WAC 173-340-730(3)(b)(iii), if sufficiently protective health-based criteria or standards have not been established under applicable state and
federal laws, Method B values have been developed. Method B values are most restrictive of carcinogenic or non-carcinogenic values presented in Ecology's
Cleanup Levels and Risk Calculation (CLARC) Database and pulled on May 15, 2012. A Method B value is not listed when it is either not available or an applicable
surface water criteria meets the minimum 10-5 standard for carcinogens and HI-1 for non-carcinogens.

b Values from Ecology's CLARC Database May 15, 2012; except as noted.

¢ Calculated assuming equilibrium partitioning: Cw (porewater) = Sediment Quality Standard (SQS; WAC 173-204-320) / Kd.

d From Table B-1 (Appendix B) of Ecology's Guidance for Evaluation of Soil Vapor Intrusion (Ecology 2009).

e For arsenic, state-wide background arsenic concentration of 5 pug/L from WAC 173-340-900 Table 720-1 is considered applicable based on site-specific hydrogeology.

f PQL is the lowest concentration that can be reliably measured within specified limits of precision, accuracy, representativeness, completeness, and
comparability during routine laboratory operating conditions, using department approved methods. Values are reported from Columbia Analytical Services,

Inc. (Kelso, WA) and Analytical Resources, Inc. (Tukwila, WA).
g Most stringent of values protective of marine surface water, sediment, and vapor intrusion.
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Process Notes:

1 Groundwater concentrations that are protective of sediments are calculated using an equilibration partitioning method. Site-specific data (e.g.,
distribution coefficient [Kd], soil organic carbon water partitioning coefficient [Koc], etc.) can be used to calculate if porewater is protective of
sediments. In this table, the equilibrium partitioning equation is used with default parameters and is defined to achieve sediment concentrations

protective of benthic toxicity.

2 Values protective of vapor intrusion from Table B-1 of Ecology’s Guidance for Evaluating Soil Vapor Intrusion in Washington State: Investigation and
Remedial Action, Draft 2009. Values vary based on site-specific land use (i.e., industrial or unrestricted).

Abbreviations:

ARAR Applicable or Relevant and Appropriate Requirement.

CAS Chemical Abstracts Service.
Ch Chapter.
CFR Code of Federal Regulations.

Ecology Washington State Department of Ecology.

Kd Distribution coefficient.
Koc Soil organic carbon water partitioning coefficient.
PQL Practical Quantitation Limit.
Rl Remedial Investigation.
SQS Sediment quality standards.
WAC Washington Administrative Code.
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TABLE 7

SOIL SCREENING LEVELS
WELDCRAFT STEEL AND MARINE SITE

APPLICABLE SOIL VALUES

Soil Protective of Groundwater ~

3

Soil Protective of

Most Stringent Unrestricted Soil

Screening Level (mg/kg)'
(This value may vary for saturated
versus unsaturated soil if most stringent
value is associated with groundwater

Constants and Coefficients Calculated Values Direct Contact by Humans ai intrusion.)
Unsaturated Soil | Saturated Soil Applicable
Koe (Soil Concentration Concentration Soil, Method B, Most- Practical
Most Stringent Organic Henrys Protective of Protective of Soil, Method A, | Restrictive Standard Formula Natural Quantitation
Groundwater | Carbon-Water Kq Law Leachability to Leachability to Unrestricted Value, Direct Contact Background Level (PQL)
Screening Level | Partitioning (Distribution | Constant Groundwater Groundwater(mg/k | Land Use, Table | (ingestion only), Unrestricted [ Concentration |for Rl Analyses
(see Table 6) Coefficient) | Coefficient for [  (Hcc; (mglkg)” ) Value (mg/kg)™® Land Use (mg/kg)®™" (mg/kg)? (mglkg)"
ANALYTE (BY GROUP) CAS No. (refer to Table 6) (L/kg) metals) (L/kg) | unitless) (gwl-u) (gwl-s) (mA) (mB) (back) (pql) Unsaturated Soil | Saturated Soil
Total Petroleum Hydrocarbons
Gasoline Range Hydrocarbons 86290-81-5 800 30 ¥ 5 30 (mA) 30 (mA)
Diesel Range Hydrocarbons 68334-30-5 500 2000 ¥ 25 2000 (mA) 2000  (mA)
Oil Range Hydrocarbons TPH-OiIl 500 2000 ¥ 100 2000 (mA) 2000 (mA)
Heavy Metals
Antimony 7440-36-0 640 45 0 580 29 320 0.5 320 (mB) 29  (gwl-s)
Arsenic 7440-38-2 5 29 0 2.9 0.15 20 0.67 20¢ 0.5 20 (back) 20 (back)
Beryllium 7440-41-7 270 790 0 4300 210 160 0.6 0.5 160 (mB) 160 (mB)
Cadmium 7440-43-9 8.8 0 80 1 0.1 80 (mB) 80 (mB)
Chromium (111) 1308-38-9 0.2
Copper 7440-50-8 2.4 22 0 1.1 0.053 3200 36 0.2 36 (back) 36 (back)
Lead 7439-92-1 8.1 10000 0 1600 81 250 24 0.1 250 (mA) 81  (gwl-s)
Mercury 7439-97-6 0.025 52 0.47 0.026 0.0013 24 0.07 0.025 0.07 __ (back) | 0.07  (back)
Nickel 7440-02-0 8.2 65 0 11 0.54 1600 48 0.5 48 (back) 48 (back)
Selenium 7782-49-2 71 5 0 7.4 0.38 400 1 7.4 (gwl-u) 1 (pgl)
Zinc 7440-66-6 81 62 0 100 5 24000 85 1 100 (gwl-u) 85 (back)
Volatile Organic Compounds
1,1,1-Trichloroethane 71-55-6 11000 140 0.71 88 4.7 160000 0.005 88 (gwl-u) | 4.7  (gwl-s)
1,2,4-Trimethylbenzene 95-63-6 24 0.02
1,3,5-Trimethylbenzene 108-67-8 25 800 0.02 800 (mB) 800 (mB)
Benzene 71-43-2 2.4 62 0.23 0.014 0.00084 18 0.005 0.014  (gwl-u) [ 0.005  (pgl)
Carbon tetrachloride 56-23-5 0.5 150 1.3 0.0046 0.00022 14 0.005 0.005 (pgl) | 0.005  (pqgl)
Ethylbenzene 100-41-4 2100 200 0.32 18 1 8000 0.005 18 (gwl-u) 1 (gwl-s)
Isopropylbenzene 98-82-8 720 8000 0.02 8000 (mB) 8000 (mB)
n-Propylbenzene 103-65-1 8000 0.02 8000 (mB) 8000 (mB)
p-Isopropyltoluene 99-87-6 0.02
0-Xylene 95-47-6 440 240 0.21 4 0.23 16000 0.005 4 (gwl-u)| 0.23  (gwl-s)
sec-Butylbenzene 135-98-8 0.02
Toluene 108-88-3 15000 140 0.27 110 6.4 6400 0.005 110 (gwl-u)| 6.4  (gwl-s)
Trichloroethene (TCE) 79-01-6 0.5 94 0.42 0.0033 0.00019 11 0.005 0.005 (pgl) | 0.005  (pqgl)
Xylenes (total) 1330-20-7 230 0.28 16000 0.02 16000 (mB) [ 16000 (mB)
Polycyclic Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene 90-12-0 83 35 0.005 35 (mB) 35 (mB)
2-Methylnaphthalene 91-57-6 320 0.005 320 (mB) 320 (mB)
Naphthalene 91-20-3 83 1200 0.02 2.3 0.12 1600 0.005 2.3 (gwl-u)| 0.12  (gwl-s)
Total Naphthalenes Total Naph
Benz(a)anthracene 56-55-3 0.018 360000 0.00014 0.13 0.0065 1.4 0.005 0.13  (gwl-u) | 0.0065 (gwl-s)
Benzo(a)pyrene 50-32-8 0.018 970000 0.000046 0.35 0.017 0.14 0.005 0.14 (mB) [ 0.017 (gwl-s)
Benzo(b)fluoranthene 205-99-2 0.018 1200000 0.0046 0.43 0.022 1.4 0.005 0.43  (gwl-u)| 0.022 (gwl-s)
Benzo(k)fluoranthene 207-08-9 0.018 1200000 0.000034 0.43 0.022 14 0.005 0.43  (gwl-u)| 0.022 (gwl-s)
Chrysene 218-01-9 0.018 400000 0.0039 0.14 0.0072 140 0.005 0.14  (gwl-u) | 0.0072 (gwl-s)
Dibenzo(a,h)anthracene 53-70-3 0.01 1800000 0.0000006 0.36 0.018 0.14 0.005 0.14 (mB) [ 0.018 (gwl-s)
Indeno(1,2,3-cd)pyrene 193-39-5 0.01 3500000 0.000066 0.7 0.035 1.4 0.005 0.7 (gwl-u) | 0.035 (gwl-s)
Total cPAHs TEQ Total cPAHs TEF 0.14 0.14 (mB) 0.14  (mB)
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TABLE 8 Page 1 of 10
DETECTED CONSTITUENTS IN SOIL SAMPLES
AND COMPARISON TO SCREENING LEVELS
WELDCRAFT STEEL AND MARINE SITE
Location: SB-1 SB-2 SB-6 SB-7 SB-8 SB-17 SB-18 SB-19 SB-20 SB-WW- SB-Bldg3- SB-EW- SB-DS- SB-25 SB-30 SB-32
Sample Depth (ft BGS) Soil Screening Levels (a) 1-1.4 12-1.4 0-1.4 0-1.7 4.7-5.6 0.2-0.6 0.75-1.5 0.5-2.1 0.4-1.7 Comp (b) Comp (c) Comp (d) Comp (e) 7-8 7-7.5 5-6.8

Date Collected:| Unsaturated soil | Saturated soil 1/20/1998 1/20/1998 1/20/1998 1/20/1998 1/20/1998 1/21/1998 1/21/1998 1/21/1998 1/21/1998 1/20/1998 1/20/1998 1/20/1998 1/21/1998 1/21/1998 1/21/1998 1/21/1998
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Method NWTPH-HCID
Gas Range 30 30 20U 20 U 400 U 3200
Diesel Range 2000 (h) 2000 (h) 25 U 25 U 500 U 340
Oil Range 2000 (h) 2000 (h) 50 U 50 U 1100 790
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Method NWTPH-D
Diesel Range (f) 2000 (h) 2000 (h)
Oil Range (f) 2000 (h) 2000 (h)
Total petroleum hydrocarbons 2000 (h) 2000 (h)
Method NWTPH-G
Gas Range 30 30 180]J 26 J 5.4 UJ
BTEX (mg/kg)
Method 8020
Benzene 0.014 0.005 8.1]J 0.22]J 0.054 UJ
Toluene 110 64 321 1210 0.054 UJ
Ethylbenzene 18 1 51J 0.56 J 0.081 J
m,p-Xylene -- - 27 J 2] 0.39 J
0-Xylene 4 0.23 4.6]J 0.96 J 0.054 UJ
Total Xylenes 16,000 16,000 31.6 2.96 0.39J
PRIORITY POLLUTANT METALS (mg/kg)
Antimony (6010) 320 29 7 5U 5U 5U 5U 5U 5U 5U 5U
Arsenic (6010) 20 20 5U 6 5U 5U 5U 5U 5U 5U 5U
Beryllium (6010) 160 160 0.3 0.2 0.3 0.2 0.1 0.2 0.2 0.2 0.2
Cadmium (6010) 80 80 0.6 0.3 0.6 0.4 0.9 0.4 0.3 0.2 0.2
Chromium (6010) - - 38.5 28.4 51.7 29.9 35.4 36.5 26.5 27.6 234
Copper (6010) 36 36 135] 95.7| 91.2| 247| 173 89.8| 44.5]| 43.2] 27.3
Lead (6010) 250 81 40 50 43 120 1160 77 36 15 8
Mercury (7471) 0.07 0.07 0.37| 0.23| 0.37| 1.71] 0.13 0.15| 0.11| 0.10| 0.04 U
Nickel (6010) 48 48 52| 86| 42 23 31 27 22 23 23
Selenium (6010) 7.4 1.0 5U 5U 5U 5U 5U 5U 5U 5U 5U
Zinc (6010) 100 85 376] 113] 220] 146] 441] 171] 61.5 53.5 425
VOLATILES (mg/kg)
EPA Method SW8260
1,1,1-Trichloroethane 88 4.7
Carbon Tetrachloride 0.005 0.005
Trichloroethene 0.005 0.005
Benzene 0.014 0.005
Toluene 110 64
Ethylbenzene 18 1
m,p-Xylene - --
0-Xylene 4 0.23
1,3,5-Trimethylbenzene 800 800
1,2,4-Trimethylbenzene -- -
Isopropylbenzene 8000 8000
n-Propylbenzene 8000 8000
sec-Butylbenzene - --
p-Isopropyltoluene -- -
Naphthalene 0.27 0.12
SEMIVOLATILES (mg/kg)
EPA Method SW8270
Naphthalene 2.3 0.12
2-Methylnaphthalene 320 320
Benzo(a)anthracene 0.13 0.0065
Chrysene 0.14 0.0072
Benzo(b)fluoranthene 0.43 0.022
Benzo(k)fluoranthene 0.43 0.022
Benzo(a)pyrene 0.14 0.017
Indeno(1,2,3-cd)pyrene 0.7 0.035
Dibenz(a,h)anthracene 0.14 0.018
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TABLE 8 Page 2 of 10
DETECTED CONSTITUENTS IN SOIL SAMPLES
AND COMPARISON TO SCREENING LEVELS
WELDCRAFT STEEL AND MARINE SITE

Location: SB-1 SB-2 SB-6 SB-7 SB-8 SB-17 SB-18 SB-19 SB-20 SB-WW- SB-Bldg3- SB-EW- SB-DS- SB-25 SB-30 SB-32
Sample Depth (ft BGS) Soil Screening Levels (a) 1-1.4 12-1.4 0-1.4 0-1.7 4.7-5.6 0.2-0.6 0.75-1.5 0.5-2.1 0.4-1.7 Comp (b) Comp (c) Comp (d) Comp (e) 7-8 7-7.5 5-6.8
Date Collected:| Unsaturated soil | Saturated soil 1/20/1998 1/20/1998 1/20/1998 1/20/1998 1/20/1998 1/21/1998 1/21/1998 1/21/1998 1/21/1998 1/20/1998 1/20/1998 1/20/1998 1/21/1998 1/21/1998 1/21/1998 1/21/1998
PAHs (mg/kg)
SW8270-SIM
Naphthalene 2.3 0.12
2-Methylnaphthalene 320 320
1-Methylnaphthalene 35 35
Total naphthalene - --
Benzo(a)anthracene 0.13 0.0065
Chrysene 0.14 0.0072
Benzo(b)fluoranthene 0.43 0.022
Benzo(k)fluoranthene 0.43 0.022
Benzo(a)pyrene 0.14 0.017
Indeno(1,2,3-cd)pyrene 0.7 0.035
Dibenz(a,h)anthracene 0.14 0.018
Total cPAH - benzo(a)pyrene TEQ (g) 0.14 0.14
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TABLE 8
DETECTED CONSTITUENTS IN SOIL SAMPLES
AND COMPARISON TO SCREENING LEVELS
WELDCRAFT STEEL AND MARINE SITE

Page 3 of 10

Drum Drum
Location: SB-33 Area 1 Area 2 DA101 DA101 DA101 DA102 DA102 DA102 DA103 DA103 DA103 SB-601A SB-601B UST-A UST-B
Sample Depth (ft BGS) Soil Screening Levels (a) 5-7.5 surface surface 0.75 25 8 0.75 3 8 0.5 25 8 0.0-1.5 1.5-3.0 sidewall base

Date Collected:| Unsaturated soil | Saturated soil 1/21/1998 1/23/1998 1/23/1998 7/12/2000 7/12/2000 7/12/2000 7/12/2000 7/12/2000 7/12/2000 7/12/2000 7/12/2000 7/12/2000 8/17/2000 8/17/2000 1/4/2001 1/4/2001
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Method NWTPH-HCID
Gas Range 30 30 200 UJ 200 UJ 20 U 470]
Diesel Range 2000 (h) 2000 (h) 690 J 250 UJ 50 U 50 U
Oil Range 2000 (h) 2000 (h) 900 J 630 J 100 U 100 U
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Method NWTPH-D
Diesel Range (f) 2000 (h) 2000 (h) 14 7.2 36 8.7 52U 10 15 8.9 72 50 U 50 U
Oil Range (f) 2000 (h) 2000 (h) 54 17 55 26 10U 14 38 10U 100 150 100 U
Total petroleum hydrocarbons 2000 (h) 2000 (h) 68 24.2 91 34.7 ND 24 53 8.9 172 200 ND
Method NWTPH-G
Gas Range 30 30 5.7 UJ 20 U 20 U
BTEX (mg/kg)
Method 8020
Benzene 0.014 0.005 0.057 UJ
Toluene 110 64 0.057 UJ
Ethylbenzene 18 1 0.057 UJ
m,p-Xylene -- - 0.072 J
0-Xylene 4 0.23 0.057 UJ
Total Xylenes 16,000 16,000 0.072 J
PRIORITY POLLUTANT METALS (mg/kg)
Antimony (6010) 320 29
Arsenic (6010) 20 20 6 U 6U
Beryllium (6010) 160 160
Cadmium (6010) 80 80 02U 0.3
Chromium (6010) - -- 21.2 22.5
Copper (6010) 36 36 41.2] 55.6|
Lead (6010) 250 81 28 26
Mercury (7471) 0.07 0.07 0.06 U 0.06 U
Nickel (6010) 48 48 17 20
Selenium (6010) 7.4 1.0
Zinc (6010) 100 85
VOLATILES (mg/kg)
EPA Method SW8260
1,1,1-Trichloroethane 88 4.7 0.0010 U 0.0011 U 0.0011 U
Carbon Tetrachloride 0.005 0.005 0.0019 0.0043 0.0013
Trichloroethene 0.005 0.005 0.0094] 0.015] 0.0044
Benzene 0.014 0.005 0.0010 U 0.0011 U 0.0011 U
Toluene 110 64 0.0014 0.0022 0.0011 U
Ethylbenzene 18 1 0.0010 U 0.0011 U 0.0011 U
m,p-Xylene - -- 0.0010 U 0.0011 U 0.0011 U
o-Xylene 4 0.23 0.0010 U 0.0011 U 0.0011 U
1,3,5-Trimethylbenzene 800 800 0.0010 U 0.0011 U 0.0011 U
1,2,4-Trimethylbenzene -- - 0.0010 U 0.0011 U 0.0011 U
Isopropylbenzene 8000 8000 0.0010 U 0.0011 U 0.0011 U
n-Propylbenzene 8000 8000 0.0010 U 0.0011 U 0.0011 U
sec-Butylbenzene - -- 0.0010 U 0.0011 U 0.0011 U
p-Isopropyltoluene -- - 0.0010 U 0.0011 U 0.0011 U
Naphthalene 0.27 0.12 0.0052 U 0.0054 U 0.0053 U
SEMIVOLATILES (mg/kg)
EPA Method SW8270
Naphthalene 2.3 0.12 0.0690 U 0.071 U 0.069 U
2-Methylnaphthalene 320 320 0.0690 U 0.071 U 0.069 U
Benzo(a)anthracene 0.13 0.0065 0.0690 U 0.071 U 0.069 U
Chrysene 0.14 0.0072 0.0690 U 0.071 U 0.069 U
Benzo(b)fluoranthene 0.43 0.022 0.0690 U 0.071 U 0.069 U
Benzo(k)fluoranthene 0.43 0.022 0.0690 U 0.071 U 0.069 U
Benzo(a)pyrene 0.14 0.017 0.0690 U 0.071 U 0.069 U
Indeno(1,2,3-cd)pyrene 0.7 0.035 0.0690 U 0.071 U 0.069 U
Dibenz(a,h)anthracene 0.14 0.018 0.0690 U 0.071 U 0.069 U
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TABLE 8 Page 4 of 10
DETECTED CONSTITUENTS IN SOIL SAMPLES
AND COMPARISON TO SCREENING LEVELS
WELDCRAFT STEEL AND MARINE SITE

Drum Drum
Location: SB-33 Area 1 Area 2 DA101 DA101 DA101 DA102 DA102 DA102 DA103 DA103 DA103 SB-601A SB-601B UST-A UST-B
Sample Depth (ft BGS) Soil Screening Levels (a) 5-7.5 surface surface 0.75 25 8 0.75 3 8 0.5 25 8 0.0-1.5 1.5-3.0 sidewall base
Date Collected:| Unsaturated soil | Saturated soil 1/21/1998 1/23/1998 1/23/1998 7/12/2000 7/12/2000 7/12/2000 7/12/2000 7/12/2000 7/12/2000 7/12/2000 7/12/2000 7/12/2000 8/17/2000 8/17/2000 1/4/2001 1/4/2001

PAHs (mg/kg)
SW8270-SIM
Naphthalene 2.3 0.12
2-Methylnaphthalene 320 320
1-Methylnaphthalene 35 35
Total naphthalene - --
Benzo(a)anthracene 0.13 0.0065
Chrysene 0.14 0.0072
Benzo(b)fluoranthene 0.43 0.022
Benzo(k)fluoranthene 0.43 0.022
Benzo(a)pyrene 0.14 0.017
Indeno(1,2,3-cd)pyrene 0.7 0.035
Dibenz(a,h)anthracene 0.14 0.018
Total cPAH - benzo(a)pyrene TEQ (g) 0.14 0.14
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DETECTED CONSTITUENTS IN SOIL SAMPLES
AND COMPARISON TO SCREENING LEVELS
WELDCRAFT STEEL AND MARINE SITE
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Location: UST-C DI-1 CB-2 MW-5 MW-6 MW-9 SB-34 SB-35 SB-36 SB-37B SB-37 SB-38 SB-39 SB-40 SB-41 SB-42
Sample Depth (ft BGS) Soil Screening Levels (a) sidewall surface surface 10-11.5 5-6.5 5-5.5 8-9 9.5-10 8-8.5 8.5-9.5 8.5-9.5 8-9 8-8.5 8-8.5 7.5-8 8-8.5
Date Collected:| Unsaturated soil | Saturated soil 1/4/2001 1/4/2001 1/4/2001 5/22/2002 5/23/2002 5/22/2002 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Method NWTPH-HCID
Gas Range 30 30 20 U 41]
Diesel Range 2000 (h) 2000 (h) 50 U 70
Oil Range 2000 (h) 2000 (h) 100 U 100 U
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Method NWTPH-D
Diesel Range (f) 2000 (h) 2000 (h) 2500] 940
Oil Range (f) 2000 (h) 2000 (h) 1600 1000
Total petroleum hydrocarbons 2000 (h) 2000 (h) 4100 1940
Method NWTPH-G
Gas Range 30 30 2300 54 U 20 210] 1900] 550] 730] 720] 1800] 31| 9.8 2400
BTEX (mg/kg)
Method 8020
Benzene 0.014 0.005 44| 0.0011 U
Toluene 110 64 61 0.0015
Ethylbenzene 18 1 63| 0.0011 U
m,p-Xylene -- - 400 0.0011 U
0-Xylene 4 0.23 130] 0.0011 U
Total Xylenes 16,000 16,000 530 0.0011 U
PRIORITY POLLUTANT METALS (mg/kg)
Antimony (6010) 320 29
Arsenic (6010) 20 20 5U 8
Beryllium (6010) 160 160
Cadmium (6010) 80 80 0.3 0.8
Chromium (6010) - -- 16.5 24.7
Copper (6010) 36 36 20.1 186|
Lead (6010) 250 81 14 55 32 3
Mercury (7471) 0.07 0.07 0.04 U 0.29|
Nickel (6010) 48 48 16 24
Selenium (6010) 7.4 1.0
Zinc (6010) 100 85
VOLATILES (mg/kg)
EPA Method SW8260
1,1,1-Trichloroethane 88 4.7 0.0054 U
Carbon Tetrachloride 0.005 0.005 0.0054 U
Trichloroethene 0.005 0.005 0.0054 U
Benzene 0.014 0.005 0.0054 U
Toluene 110 64 0.0092
Ethylbenzene 18 1 0.810
m,p-Xylene - -- 0.070
0-Xylene 4 0.23 0.037
1,3,5-Trimethylbenzene 800 800 0.086
1,2,4-Trimethylbenzene -- - 0.220
Isopropylbenzene 8000 8000 0.017
n-Propylbenzene 8000 8000 0.018 M
sec-Butylbenzene - -- 0.013 M
p-Isopropyltoluene -- - 0.024
Naphthalene 0.27 0.12 0.140
SEMIVOLATILES (mg/kg)
EPA Method SW8270
Naphthalene 2.3 0.12
2-Methylnaphthalene 320 320
Benzo(a)anthracene 0.13 0.0065
Chrysene 0.14 0.0072
Benzo(b)fluoranthene 0.43 0.022
Benzo(k)fluoranthene 0.43 0.022
Benzo(a)pyrene 0.14 0.017
Indeno(1,2,3-cd)pyrene 0.7 0.035
Dibenz(a,h)anthracene 0.14 0.018
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TABLE 8
DETECTED CONSTITUENTS IN SOIL SAMPLES
AND COMPARISON TO SCREENING LEVELS
WELDCRAFT STEEL AND MARINE SITE
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Location: UST-C DI-1 CB-2 MW-5 MW-6 MW-9 SB-34 SB-35 SB-36 SB-37B SB-37 SB-38 SB-39 SB-40 SB-41 SB-42
Sample Depth (ft BGS) Soil Screening Levels (a) sidewall surface surface 10-11.5 5-6.5 5-5.5 8-9 9.5-10 8-8.5 8.5-9.5 8.5-9.5 8-9 8-8.5 8-8.5 7.5-8 8-8.5
Date Collected:| Unsaturated soil | Saturated soil 1/4/2001 1/4/2001 1/4/2001 5/22/2002 5/23/2002 5/22/2002 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006
PAHs (mg/kg)
SW8270-SIM
Naphthalene 2.3 0.12 0.190
2-Methylnaphthalene 320 320 0.330
1-Methylnaphthalene 35 35 0.200
Total naphthalene - -- 0.720
Benzo(a)anthracene 0.13 0.0065 0.084
Chrysene 0.14 0.0072 0.140 J
Benzo(b)fluoranthene 0.43 0.022 0.097
Benzo(k)fluoranthene 0.43 0.022 0.090
Benzo(a)pyrene 0.14 0.017 0.069
Indeno(1,2,3-cd)pyrene 0.7 0.035 0.030
Dibenz(a,h)anthracene 0.14 0.018 0.021 U
Total cPAH - benzo(a)pyrene TEQ (g) 0.14 0.14 0.101
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TABLE 8
DETECTED CONSTITUENTS IN SOIL SAMPLES
AND COMPARISON TO SCREENING LEVELS
WELDCRAFT STEEL AND MARINE SITE
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Location: SB-43 SB-44-0-1 SB-44-1-2 SB-45-0-1 SB-45-1-2 SB-45-2-3 SB-46-0-1 SB-47-0-1 SB-47-1-2 SB-47-2-3 SB-48-0-1 SB-48-1-2 SB-49-0-1 SB-50-0-1 SB-50-1-2 SB-51-0-1
Sample Depth (ft BGS) Soil Screening Levels (a) 8-8.5 0-1 1-2 0-1 1-2 2-3 0-1 0-1 1-2 2-3 0-1 1-2 0-1 0-1 1-2 0-1
Date Collected:| Unsaturated soil | Saturated soil 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 6/29/2006 6/29/2006 6/29/2006 6/29/2006 6/29/2006 6/29/2006
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Method NWTPH-HCID
Gas Range 30 30
Diesel Range 2000 (h) 2000 (h)
Oil Range 2000 (h) 2000 (h)
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Method NWTPH-D
Diesel Range (f) 2000 (h) 2000 (h)
Oil Range (f) 2000 (h) 2000 (h)
Total petroleum hydrocarbons 2000 (h) 2000 (h)
Method NWTPH-G
Gas Range 30 30 830]
BTEX (mg/kg)
Method 8020
Benzene 0.014 0.005
Toluene 110 64
Ethylbenzene 18 1
m,p-Xylene -- -
0-Xylene 4 0.23
Total Xylenes 16,000 16,000
PRIORITY POLLUTANT METALS (mg/kg)
Antimony (6010) 320 29
Arsenic (6010) 20 20 10U 5U 5U 6 5U 5U 6U 10U
Beryllium (6010) 160 160
Cadmium (6010) 80 80
Chromium (6010) - --
Copper (6010) 36 36 545 37.5| 50.8| 17.1 13.9 126] 49.5] 101] 43.3] 25.7 19.2 53.2| 111 102
Lead (6010) 250 81 1140 16 6 9 27 17 4 36 871
Mercury (7471) 0.07 0.07 0.44 0.04 UJ 0.05 U 0.04 U 0.05 0.04 U 0.08| 0.13| 0.04 UJ 0.50
Nickel (6010) 48 48 41 19 22 24 27 24 30 32
Selenium (6010) 7.4 1.0
Zinc (6010) 100 85 1160 51.9 206] 114] 33.6 39.6 91.2 50.2 61.7 145] 31.6 246]
VOLATILES (mg/kg)
EPA Method SW8260
1,1,1-Trichloroethane 88 4.7
Carbon Tetrachloride 0.005 0.005
Trichloroethene 0.005 0.005
Benzene 0.014 0.005
Toluene 110 64
Ethylbenzene 18 1
m,p-Xylene - --
0-Xylene 4 0.23
1,3,5-Trimethylbenzene 800 800
1,2,4-Trimethylbenzene -- -
Isopropylbenzene 8000 8000
n-Propylbenzene 8000 8000
sec-Butylbenzene - --
p-Isopropyltoluene -- -
Naphthalene 0.27 0.12
SEMIVOLATILES (mg/kg)
EPA Method SW8270
Naphthalene 2.3 0.12
2-Methylnaphthalene 320 320
Benzo(a)anthracene 0.13 0.0065
Chrysene 0.14 0.0072
Benzo(b)fluoranthene 0.43 0.022
Benzo(k)fluoranthene 0.43 0.022
Benzo(a)pyrene 0.14 0.017
Indeno(1,2,3-cd)pyrene 0.7 0.035
Dibenz(a,h)anthracene 0.14 0.018
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DETECTED CONSTITUENTS IN SOIL SAMPLES
AND COMPARISON TO SCREENING LEVELS
WELDCRAFT STEEL AND MARINE SITE

Location: SB-43 SB-44-0-1 SB-44-1-2 SB-45-0-1 SB-45-1-2 SB-45-2-3 SB-46-0-1 SB-47-0-1 SB-47-1-2 SB-47-2-3 SB-48-0-1 SB-48-1-2 SB-49-0-1 SB-50-0-1 SB-50-1-2 SB-51-0-1
Sample Depth (ft BGS) Soil Screening Levels (a) 8-8.5 0-1 1-2 0-1 1-2 2-3 0-1 0-1 1-2 2-3 0-1 1-2 0-1 0-1 1-2 0-1
Date Collected:| Unsaturated soil | Saturated soil 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 5/8/2006 6/29/2006 6/29/2006 6/29/2006 6/29/2006 6/29/2006 6/29/2006
PAHs (mg/kg)
SW8270-SIM
Naphthalene 2.3 0.12
2-Methylnaphthalene 320 320
1-Methylnaphthalene 35 35
Total naphthalene - --
Benzo(a)anthracene 0.13 0.0065
Chrysene 0.14 0.0072
Benzo(b)fluoranthene 0.43 0.022
Benzo(k)fluoranthene 0.43 0.022
Benzo(a)pyrene 0.14 0.017
Indeno(1,2,3-cd)pyrene 0.7 0.035
Dibenz(a,h)anthracene 0.14 0.018
Total cPAH - benzo(a)pyrene TEQ (g) 0.14 0.14
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TABLE 8

DETECTED CONSTITUENTS IN SOIL SAMPLES
AND COMPARISON TO SCREENING LEVELS
WELDCRAFT STEEL AND MARINE SITE

Dup of SB-65
Location: SB-53-9-10 SB-54-9-10 SB-55-10-11 SB-57-10-11 SB-59-10-11 SB-61-10-11 SB-62-10-11 SB-63-9-10 SB-64-9.5-10.5 SB-65-9-10 SB-66-9-10 SB-67-10.5-11.5 SB-68-1.5-2 SB-69-0.66-1
Sample Depth (ft BGS) Soil Screening Levels (a) 9-10 9-10 10-11 10-11 10-11 10-11 10-11 9-10 9.5-10.5 9-10 9-10 10.5-11.5 1.5-2 0.66-1

Date Collected:| Unsaturated soil | Saturated soil 6/30/2006 6/30/2006 6/30/2006 6/30/2006 6/30/2006 6/30/2006 6/30/2006 6/30/2006 6/30/2006 6/30/2006 6/30/2006 6/30/2006 10/22/2007 10/22/2007
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Method NWTPH-HCID
Gas Range 30 30
Diesel Range 2000 (h) 2000 (h)
Oil Range 2000 (h) 2000 (h)
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Method NWTPH-D
Diesel Range (f) 2000 (h) 2000 (h)
Oil Range (f) 2000 (h) 2000 (h)
Total petroleum hydrocarbons 2000 (h) 2000 (h)
Method NWTPH-G
Gas Range 30 30 180] 220] 15,000 59| 78] 86| 24 120] 28 57| 66| 64] 52 U 58 U
BTEX (mg/kg)
Method 8020
Benzene 0.014 0.005 0.39] 1.1] 0.90 U 0.29] 0.17] 0.07] 0.01 U 0.81] 0.06] 0.45] 0.33] 0.23]
Toluene 110 64 2.0 5.0 27.0 1.4 0.84 0.46 0.05 3.8 0.33 2.00 1.6 1.2
Ethylbenzene 18 1 0.98 2.0] 31.0| 0.62 0.54 0.29 0.03 1.5] 0.20 0.84 0.78 0.58
m,p-Xylene - - 3.0 6.4 73.0 2.3 1.9 1.1 0.10 5.2 0.68 2.8 2.4 2.1
o-Xylene 4 0.23 1.6 3.1 13.0] 1.2 0.75 0.49 0.06 2.6 0.38 1.3 1.2 1.1
Total Xylenes 16,000 16,000 4.5 9.5 85.0 34 2.6 1.6 0.15 7.8 1.1 4.1 3.6 3.2
PRIORITY POLLUTANT METALS (mg/kg)
Antimony (6010) 320 29
Arsenic (6010) 20 20
Beryllium (6010) 160 160
Cadmium (6010) 80 80
Chromium (6010) - --
Copper (6010) 36 36 10.4 9.3
Lead (6010) 250 81 2U 2U
Mercury (7471) 0.07 0.07 0.04 U 0.05 U
Nickel (6010) 48 48 19 15
Selenium (6010) 7.4 1.0
Zinc (6010) 100 85 26 27
VOLATILES (mg/kg)
EPA Method SW8260
1,1,1-Trichloroethane 88 4.7 0.001 U 0.001 U
Carbon Tetrachloride 0.005 0.005 0.001 U 0.001 U
Trichloroethene 0.005 0.005 0.001 U 0.001 U
Benzene 0.014 0.005 0.001 U 0.001 U
Toluene 110 64 0.001 U 0.001 U
Ethylbenzene 18 1 0.001 U 0.001 U
m,p-Xylene - -- 0.001 U 0.001 U
o-Xylene 4 0.23 0.001 U 0.001 U
1,3,5-Trimethylbenzene 800 800 0.001 U 0.001 U
1,2,4-Trimethylbenzene -- - 0.001 U 0.001 U
Isopropylbenzene 8000 8000 0.001 U 0.001 U
n-Propylbenzene 8000 8000 0.001 U 0.001 U
sec-Butylbenzene - -- 0.001 U 0.001 U
p-Isopropyltoluene -- - 0.001 U 0.001 U
Naphthalene 0.27 0.12 0.052 U 0.049 U
SEMIVOLATILES (mg/kg)
EPA Method SW8270
Naphthalene 2.3 0.12
2-Methylnaphthalene 320 320
Benzo(a)anthracene 0.13 0.0065
Chrysene 0.14 0.0072
Benzo(b)fluoranthene 0.43 0.022
Benzo(k)fluoranthene 0.43 0.022
Benzo(a)pyrene 0.14 0.017
Indeno(1,2,3-cd)pyrene 0.7 0.035
Dibenz(a,h)anthracene 0.14 0.018
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Location:

Sample Depth (ft BGS)

Date Collected:

Soil Screenin

Levels (a)

Unsaturated soil

Saturated soil

SB-53-9-10
9-10
6/30/2006

SB-54-9-10
9-10
6/30/2006

TABLE 8
DETECTED CONSTITUENTS IN SOIL SAMPLES
AND COMPARISON TO SCREENING LEVELS
WELDCRAFT STEEL AND MARINE SITE

SB-55-10-11 SB-57-10-11 SB-59-10-11 SB-61-10-11 SB-62-10-11 SB-63-9-10
10-11 10-11 10-11 10-11 10-11 9-10
6/30/2006 6/30/2006 6/30/2006 6/30/2006 6/30/2006 6/30/2006

SB-64-9.5-10.5
9.5-10.5
6/30/2006

SB-65-9-10
9-10
6/30/2006

Dup of SB-65
SB-66-9-10
9-10
6/30/2006

SB-67-10.5-11.5
10.5-11.5
6/30/2006

SB-68-1.5-2
1.5-2
10/22/2007

SB-69-0.66-1
0.66-1
10/22/2007

PAHs (mg/kg)

SW8270-SIM

Naphthalene 2.3 0.12
2-Methylnaphthalene 320 320
1-Methylnaphthalene 35 35
Total naphthalene - --
Benzo(a)anthracene 0.13 0.0065
Chrysene 0.14 0.0072
Benzo(b)fluoranthene 0.43 0.022
Benzo(k)fluoranthene 0.43 0.022
Benzo(a)pyrene 0.14 0.017
Indeno(1,2,3-cd)pyrene 0.7 0.035
Dibenz(a,h)anthracene 0.14 0.018
Total cPAH - benzo(a)pyrene TEQ (g) 0.14 0.14
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ND = Not Detected.

U = Indicates compound was analyzed for, but was not detected at the given detection limit.

UJ = The analyte was not detected in the sample; the reported sample reporting limit is an estimate.

J = Estimated concentration.

M = Indicates an estimated value of analyte found and confirmed by analyst but with low spectral match.

Bold values indicate concentration detected above laboratory reporting limits.

Boxed value indicates concentration is above the screening level.

Blank indicates compound was not analyzed for.

(a) Soil screening levels based on lowest soil criteria adjusted up to PQL or background values
(excluding MTCA Method A), except as indicated otherwise.

(b) Composite of samples from borings SB-3, SB-4, and SB-5.

(c) Composite of samples from borings SB-9, SB-10, and SB-11.

(d) Composite of samples from borings SB-12 through SB-16.

(e) Composite of samples from borings SB-21, SB-22, and SB-23.

(f) Beginning with May 2002 data, TPH samples were silica/acid cleaned.

(g) A toxicity equivalency quotient (TEQ) will be completed for each sample containing carcinogenic PAHs above reporting limits and the sum
of the TEQS will be compared to the benzo(a)pyrene cleanup level in accordance with WAC 173-340-708(8)(e).

(h) Screening level based on MTCA Method A for unrestricted site use.
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TABLE 9
DETECTED CONSTITUENTS IN GROUNDWATER AND SURFACE WATER SAMPLES
AND COMPARISON TO GROUNDWATER SCREENING LEVELS
WELDCRAFT STEEL AND MARINE SITE

Page 1 of 8

Location:| Groundwater SB-5-W SB-8-W SB-10-W SB-16-W SB-19-W SB-24-W SB-30-W SB-68 SB-69 MW-1 MW-1-Dup MW-1 MW-1 MW-2 MW-2
Lab ID| Screening V140D V140H V140 V140L V140P V140S V140V LU53C LUS3E BX90A BX90E EK56A GV31G BX90B EK56B
Date Collected: Level 1/20/1998 1/20/1998 1/20/1998 1/20/1998 1/21/1998 1/21/1998 1/21/1998 10/22/2007 10/22/2007 7/26/2000 7/26/2000 5/30/2002 7/7/2004 7/26/2000 5/30/2002
TOTAL PETROLEUM HYDROCARBONS (mg/L)
Method NWTPH-G
Gas Range 0.8 (a) 95| 100 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Si/Acid Cleaned NWTPH-D (mg/L)
Diesel Range Hydrocarbons 0.5 (a) 10 (b) U
Motor Oil 0.5 (a) 25 (b) U
BTEX (pg/L)
Method 8020
Benzene 24 3500]J i0uU 0U i0uU
Toluene 15,000 7400 J i0uU 10U i0uU
Ethylbenzene 2,100 1800 J i0uU 10U i0uU
m,p-Xylene - 9400 J 10U 10U 10U
o-Xylene 440 3900[J i0uU i0U i0uU
Total Xylenes - 13300 10U 10U 10U
DISSOLVED METALS (ug/L)
Antimony (200.8) 640 02U 02U 02U 0.2
Arsenic (200.8) 5.0 0.5 0.4 0.8 0.3 1U
Beryllium (200.8) 270 02U 02U 02U 02U
Cadmium (200.8) 8.8 02U 02U 02U 02U
Chromium (200.8) -- 1U 1U 1U 1U
Copper (200.8/6010B) 24 2 1 1 1U 05U 1.8 2U
Lead (200.8) 8.1 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Mercury (7470) 0.025 01U 01U 01U 01U 01U 01U 01U
Nickel (200.8) 8.2 14| 4 3 2 1.8 2.9 10U
Selenium (200.8) 71 2 1U 1U 1U
Zinc (200.8/6010B) 81 11 8 4 4 6 12 6U
TOTAL METALS (ug/L)
Lead (200.8) 8.1 1U 1U
VOLATILES (ug/L)
EPA Method SW8260
1,1,1-Trichloroethane 11,000 i0uU 10U i0uU 5.0 i0uU 02U 02U i0uU i0uU 10U
Carbon Tetrachloride 0.5 i0U i0uU i0uU i0uU i0uU 02U 02U 10U i0uU 10U
Trichloroethene 0.5 10U i0uU i0uU i0uU i0uU 02U 02U 10U i0uU 10U
Benzene 24 i0U i0uU i0uU i0uU i0uU 02U 02U 10U i0uU 10U
Toluene 15,000 i0uU 10U i0uU i0U i0uU 02U 02U i0uU i0uU 10U
Ethylbenzene 2,100 i0U i0uU i0uU 10U i0uU 02U 02U 10U i0uU i0U
m,p-Xylene -- i0uU 10U i0uU i0uU i0uU 04U 04U 10U i0uU 10U
o-Xylene 440 i0uU i0U i0uU i0uU i0uVU 02U 02U 10U i0uU 10U
Total Xylenes -- 10U 10U i0uU i0uU i0uU i0uU i0uU i0uU
1,3,5-Trimethylbenzene 25 i0U i0uU i0U i0uU i0uU 02U 02U 10U i0uU i0U
1,2,4-Trimethylbenzene 24 i0U i0uU i0U i0uU 0V 02U 02U 10U i0uU i0U
Isopropylbenzene 720 10U 10U i0uU i0uU i0uU 02U 02U 10U i0uU 10U
n-Propylbenzene -- 10U 10U i0uU i0uU i0uU 02U 02U 10U i0uU 10U
sec-Butylbenzene -- 10U 10U i0uU i0uU i0uU 02U 02U 10U i0uU 10U
p-Isopropyltoluene - 10U 10U 10U 10U 10U 0.2U 0.2 U 10U 10U 10U
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TABLE 9 Page 2 of 8

DETECTED CONSTITUENTS IN GROUNDWATER AND SURFACE WATER SAMPLES
AND COMPARISON TO GROUNDWATER SCREENING LEVELS
WELDCRAFT STEEL AND MARINE SITE

Location:| Groundwater SB-5-W SB-8-W SB-10-W SB-16-W SB-19-W SB-24-W SB-30-W SB-68 SB-69 MW-1 MW-1-Dup MW-1 MW-1 MW-2 MW-2
Lab ID| Screening V140D V140H V140 V140L V140P V140S V140V LU53C LU53E BX90A BX90E EK56A GV31G BX90B EK56B
Date Collected: Level 1/20/1998 1/20/1998 1/20/1998 1/20/1998 1/21/1998 1/21/1998 1/21/1998 10/22/2007 10/22/2007 7/26/2000 7/26/2000 5/30/2002 7/7/2004 7/26/2000 5/30/2002
PAHSs (ug/L)
SW8270-SIM
Naphthalene 83
2-Methylnaphthalene -
1-Methylnaphthalene -
Benzo(a)anthracene 0.018
Chrysene 0.018
Benzo(b)fluoranthene 0.018
Benzo(k)fluoranthene 0.018
Benzo(a)pyrene 0.018
Indeno(1,2,3-cd)pyrene 0.01
Dibenz(a,h)anthracene 0.01
CONVENTIONALS (mg/L)
Alkalinity (SM 2320) (mg/L CaCO3) - 450
Carbonate (Alkalinity) (SM 2320) (mg/L CaCO3) - 10U
Bicarbonate (Alkalinity) (SM 2320) (mg/L CaCO3) - 450
Ferrous Iron (SM3500 FeD) - 0.18
N-Nitrate (Calculated) (mg-N/L) - 0.15
N-Nitrite (EPA 353.2) (mg-N/L) -- 0.010 U
Nitrate + Nitrite (NO3+NO2) (EPA 353.2) (mg-N/L) -- 0.15
Sulfate (EPA 375.2/300.0) -- 62
Total Organic Carbon (EPA 415.1) - 15U
FIELD PARAMETERS
pH 6.21< pH <8.5 6.92 6.68 7.35
Temperature (deg C) - 114 13.8 9.5
Conductivity (uS/cm) - 675 410 0.5
Turbidity (NTU) -- 13 10 0
Dissolved Oxygen (mg/L) -- 0.15 0 0.28
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TABLE 9 Page 3 of 8

DETECTED CONSTITUENTS IN GROUNDWATER AND SURFACE WATER SAMPLES
AND COMPARISON TO GROUNDWATER SCREENING LEVELS
WELDCRAFT STEEL AND MARINE SITE

Location:| Groundwater MW-3 MW-3 MW-3 MW-3 MW-3A MW-3B MW-4 MW-4 MW-4 MW-4 MW-4A MW-4B MW-5 MW-6 MW-6
Lab ID| Screening BX90C EK56C GV31E JO52G KJB0A KJ60