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1.0 INTRODUCTION

This engineering design report (EDR), prepared in accordance with Consent Decree 142025935,
provides the preliminary engineering design for the final cleanup action of the Cornwall Avenue
Landfill site (Site; Figures 1 and 2), including the basis of design for the primary design elements. The
Site and adjoining cleanup site to the north (RG Haley Site) are to be developed in the future as a
waterfront public park, and some of the design details outlined in this EDR may be modified as part of
park design to be compatible with the habitat and land-use objectives identified in the Park Master
plan (Anchor QEA, October 2014). Future modifications to the design will need to be submitted to and
approved by Ecology before they can be implemented.

The EDR for the Site is based on the cleanup action plan (CAP) (Ecology 2014) and the Consent Decree
between the Washington State Department of Ecology (Ecology) and the potentially liable parties, as

follows:

Site Name: Cornwall Avenue Landfill

Site Location: South end of Cornwall Avenue, Bellingham, WA

Facility Site Identification No.: 2913

Consent Decree No: 14-2-02593-5

Effective Date of Consent Decree: December 1, 2014

Parties to the Consent Decree: Ecology, City of Bellingham (City), Port of Bellingham
(Port), Washington State Department of Natural
Resources (DNR)

Current Property Owner: City of Bellingham, Washington State

The Site is being cleaned up under the authority of the Model Toxics Control Act (MTCA), Chapter
70.105D of the Revised Code of Washington (RCW), and the MTCA Cleanup Regulation, Chapter 173-
340 of the Washington Administrative Code (WAC). The Site cleanup action is being conducted under
a Consent Decree between Ecology, the Port, the City, and DNR. The Port, the City, and DNR have
been identified as potentially liable parties (PLPs) for the Site.

The Site has been subdivided into three Management Units (MUs), which are discussed in Section 1.2.
This EDR addresses the final cleanup action for MU-1 and MU-2. MU-3, the outermost MU in the
aquatic portion of the Site, will be addressed at a later date under an amended CAP and CD. MU-1
addresses the upland portion of the Site. MU-2 addresses the aquatic portion of the Site to the outer
limits of where Site-related refuse and wood waste have come to be located, and MU-3 addresses any
impacts to marine sediment beyond the limits of MU-2. The Management Units are presented on
Figure 3.

1.1 Cleanup Action Goals

The CAP describes the final cleanup action for the Site. The CAP requires that for MU-1, an upland cap
with stormwater controls will be constructed with the goal to prevent direct contact with existing
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contaminated fill, to prevent surface water infiltration through the contaminated fill, and to properly
manage landfill gas (LFG). Standard construction methods and materials will be used to create the
cover system required to achieve these goals. The design basis for the upland cover elements is
provided in Section 5.0 of this report with design details provided on the referenced figures. Detailed
design, including construction plans and specifications, will be developed based on this EDR. The
overall goal of the Site cleanup action is to achieve containment and isolation of affected soil, refuse,
and wood waste in perpetuity, and to prevent discharge of groundwater containing concentrations of
hazardous substances that exceed the Site groundwater cleanup levels to surface water. Ecology has
determined that the cleanup action in MU-1 complies with cleanup standards through containment,
consistent with WAC 173-340-740(6)(f). Because the Cornwall Avenue Landfill and RG Haley sites
partially overlap, this EDR is intended to accommodate the needs of both cleanups. Specific
considerations and accommodations related to the RG Haley Site are discussed in subsequent sections
of this EDR.

For MU-2, the primary goal of the shoreline protection/stabilization system is to prevent direct human
and benthic organism contact with contaminated fill (refuse, wood waste), and protect the existing
shoreline from erosion. Oceanographic engineering, including numerical modeling, was used to
develop a shoreline protection system capable of resisting waves and currents, while minimizing
impacts to aquatic habitat to the degree practicable.

Also for MU-2, the primary goal of the thin layer sediment cap is enhanced natural recovery (ENR) to
accelerate natural recovery processes in the predominantly biologically active zone by providing a
clean substrate overlying refuse and wood waste that extend beyond the limits of the shoreline
protection system, within the predominantly biologically active zone for marine sediment (the upper
12 centimeters). The general plan is to place a thin layer of clean material from the edge of the
shoreline stabilization system out to the edge of refuse/wood waste fill.

Habitat benefit and improved function will result from the cleanup action itself. Specific habitat
related actions will be developed in coordination with permitting agencies during the detailed design
and permitting process for the cleanup action.

1.2 Site Background
1.2.1 Site Description

The Site is located south of downtown Bellingham, at the southern terminus of Cornwall Avenue,
adjacent to Bellingham Bay. The Site is bordered to the east by an active rail line owned by Burlington
Northern Santa Fe Railway Company (BNSF), and to the north by the RG Haley Site. The Site’s location
and current conditions are presented on Figures 1 and 2, respectively.

The Site extends across two separate properties, one owned by the City and the other consisting of
Washington state lands administered by DNR, as shown on Figure 2 (Note: project north established
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as the northeastern Cornwall property line). Property-related references in the CAP use the following
conventions:

e DNR property or state land: The upland and in-water area owned by the State of Washington
seaward of the Inner Harbor Line.

e Cornwall property: The fee-owned upland area formerly owned jointly by the Port and the
City, and now owned solely by the City landward of the Inner Harbor Line.

e  BNSF railway mainline: The upland area owned by BNSF.

e The Cornwall landfill, Cornwall Avenue Landfill, or the landfill: The area containing municipal
refuse.
The Site is defined as the area containing refuse, the area containing wood waste within Cornwall
property boundaries, the stabilized sediment piles imported as part of the interim action, imported
soil fill piles, and the adjoining areas impacted by hazardous substance releases from the refuse or
wood waste (see Figure 3). The Site’s boundaries are described more specifically as follows:

e West and South Site Boundary: These aquatic boundaries will be set when MU-3 is defined
based on regional background concentrations in sediment, as further described in Section 4.1.

e North Site Boundary: This boundary is set at the northern limit of refuse or impacts from
refuse. Where refuse is absent, this boundary is established at the northern Cornwall property
line.

e East Site Boundary: This boundary is set at the eastern edge of the wood waste fill, which
generally coincides with the eastern Cornwall property line (i.e., where it adjoins the BNSF
railway mainline).

The portion of the Site addressed by this CAP (MU-1 and MU-2) is approximately 25.8 acres in size,
including about 12.6 acres of aquatic lands (MU-2) and 13.2 acres of uplands (MU-1). The aquatic
lands and approximately 8.4 acres of the uplands are owned by Washington State and managed by
DNR. The remaining 4.8 acres of the uplands are owned by the City. The inner harbor line represents
the boundary between City-owned land and state-owned land at the Site. Property to the north of the
Site is also owned by the City, and is part of the RG Haley MTCA Cleanup Site. BNSF owns the property
east of the Site for the railway mainline.

Presently, the only significant features on the Site consist of a stormwater detention basin
constructed in 2005 at the south end of the Site, the interim placement areas (IPAs) located in the
western portion of the Site that store stabilized sediment from the interim action conducted in 2011
and 2012, and the early action fill soil placed on the eastern portion of the Site in June 2016 (see
Figure 2). The Site is largely unpaved, with the exception of a section of asphalt road and
discontinuous areas of unmaintained pavement in the northeastern portion of the Site.

1.2.2  Site History

The area comprising the Site historically consisted of tide flat, with the shoreline generally
corresponding with the bottom of the bluff area. Dating back from pre-history to the 19" century, the
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Bellingham waterfront was traditionally occupied by ancestors of the present-day Lummi Nation and
Nooksack Indian Tribe. The settlement and subsistence of communities throughout this region were
similar in many ways, primarily in the seasonal cycle of congregation at winter villages. Winter villages
were usually located along protected coastlines, where activities such as shellfish gathering and
fishing could be pursued. European settlement took hold on Bellingham Bay during the 1850s and the
Bellingham waterfront has since been primarily a shipping and industrial area. A summary of Site
industrial history, including ownership and use, is provided in Table 1-1. Municipal landfill operations
occurred at the Site from 1954 to 1965. The landfill was covered with a soil layer of variable thickness,
and the shoreline was protected by various phases of informal slope armoring consisting of a variety
of rock boulders and broken concrete. Since that time, significant shoreline erosion has occurred,
resulting in exposure of landfill refuse at the shoreline surface and release and redistribution of
landfill refuse onto the adjacent aquatic area. The toe of the refuse fill slope extends out into
Bellingham Bay to some distance beyond the shoreline.

Table 1-1. Site History

Year Owner Historical Activity/Operations
1888-1946 Sawmill, log storage, wood debris disposal
1946-1965 Port of Bellingham (lease holder See below

on state-owned portion)

City of Bellingham (sublease on

1954-1962 . Refuse disposal

state-owned portion from Port)

American Fabricators (sublease . . .
1962-1965 on state-owned portion from Refuse disposal (leased land to the City for an extension of the

landfill; landfill was closed in 1965)
Port)

Georgia Pacific West (leaseholder,
1971-1985 including sublease on state-
owned portion from Port)

1985 Georgia Pacific West Purchased portion of the Site from the Port (“fee-owned

portion”)
2005 Port of Bellingham Repurchased “fee-owned portion” from Georgia Pacific West
2005 City of Bellingham :’rl;:;hta;:ij:( ownership interest in the “fee-owned portion”
2012 City of Bellingham Acquired remaining “fee-owned portions” of the Site from the

Port

1.2.3 Site Investigation Background

A number of environmental investigations were conducted at the Site prior to developing the CAP.
The Site Remedial Investigation/Feasibility Study (RI/FS, Landau Associates 2013) identified the
previous Site investigations. The exploration boring/test pit locations for these prior Site
investigations are also provided on Figure 3. In 2015, Landau Associates conducted additional
predesign investigations to support development of this EDR. The results of the pre-design
investigations are provided in Section 4.0.
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1.2.4

Geology and Hydrogeology

The RI/FS provided a detailed description of the geology and hydrogeology of the Site. In summary:

Bedrock underlies the entire Site at varying depths and consists of sandstone and
carbonaceous shale of the Chuckanut Formation.

Overlying the Chuckanut Formation beneath the Site and Bellingham Bay is glacial marine drift
consisting of gray, silty clay with occasional gravel and marine shells. The top of the glacial
marine drift ranges from 20 feet (ft) below ground surface (BGS) near the eastern edge of the
landfill refuse to about 40 ft BGS near the existing shoreline. The thickness of the glacial
marine drift varies from greater than 30 ft thick near the existing shoreline until it tapers out
near the eastern extent of the refuse.

Fine-grained sediments deposited in Bellingham Bay by the Nooksack River typically overlie
the glacial marine drift. Boring logs indicate that this unit generally consists of green-gray silt,
or green-gray silty clay and sandy silt. The silt deposited by the Nooksack River ranges in
thickness from about 8 ft near the existing shoreline to near zero at the eastern edge of the
refuse. The top of the Nooksack deposit is encountered at a depth of about 20 ft BGS near the
eastern edge of the refuse and at a depth of about 30 ft BGS near the existing shoreline. The
Nooksack deposit generally increases in thickness toward Bellingham Bay and becomes absent
toward the northern and eastern portions of the Site. The Nooksack deposit represents the
uppermost native deposit underlying the Site and Bellingham Bay.

Sawdust and wood debris overlie the Nooksack deposit and the older units within the
southwestern portion of the Site, and generally bounds the eastern edge of the refuse. Wood
waste was encountered as shallow as 2 to 3 ft BGS east of the refuse and about 15 ft BGS
within the southwestern portion of the Site.

Landfill refuse overlies the wood waste within the southwestern portion of the Site and the
Nooksack deposits or Chuckanut Formation within the northeastern portion of the Site. The
refuse thickness generally increases toward Bellingham Bay, ranging in thickness from 0 to 40
ft at the eastern Site boundary to the existing shoreline, respectively. The top of the refuse
was typically encountered between 2 and 5 ft BGS in the upland portion of the Site.

Overlying the refuse is the landfill cover soil and traffic surfaces. The cover soil consists
primarily of granular material (sand and gravel), wood debris, and occasional areas of cobble
ballast.

There are three principal hydrostratigraphic units can be identified beneath the Site. The three units

are described below from shallow to deep.

The uppermost unit consists of the landfill refuse, sawdust, and wood debris, and other fill
materials placed at and near the Site. Groundwater is first encountered in this unit.

The second unit consists of fine-grained silts and clays of both the glacial marine drift and
Nooksack deposits, which form the uppermost aquitard throughout most of the Site.

The third unit is the sandstone of the Chuckanut Formation. This unit could act as an aquifer
within portions of the formation that exhibit limited fracturing. The potential for saltwater
intrusion from Bellingham Bay likely prohibits the shallow portions of the Chuckanut
Formation from being a practicable source of potable water.
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The depth to groundwater observed at the Site varied between 4 to 16 ft BGS during the
supplemental Rl activities and is shallower during the wet season. The saturated thickness of the
uppermost hydrostratigraphic unit ranges from about 2 ft at the eastern edge of the Site to almost 30
ft at some locations along the shoreline in the southern portion of the Site. The saturated thickness of
the uppermost hydrostratigraphic unit is generally thinner in the northern portion of the Site and
thicker in the southern portion of the Site.

In the northern portion of the Site, adjacent to the RG Haley Site, groundwater flow is toward the
southwest with a relatively steep hydraulic gradient (0.006 ft/ft) compared to the gradient in the
southern portion of the Site (0.003 ft/ft). The higher hydraulic gradients in the northern portion of the
Site correlate to an average saturated thickness of about 8 ft, while the flatter hydraulic gradient in
the southern portion of the Site correlates to an average saturated thickness of about 23 ft. Thus, the
variation in hydraulic gradient for these two areas is partially related to the variation in saturated
thickness rather than variations in recharge and/or hydraulic conductivity.

1.2.5 Environmental Conditions

The Site RI/FS identified the following constituents of potential concern and associated media:

e Refuse and wood waste in upland “soil” and in aquatic portions of the Site
e Metals and semivolatile organic compounds (SVOCs) in Site soil
e Metals and dioxins/furans in interim action stabilized sediment within the IPA stockpiles

e Metals, polychlorinated biphenyls (PCBs), fecal coliform, manganese, and ammonia in
groundwater

e Methane and possibly volatile organic compounds (VOCs) in soil gas

e Metals, PCBs, carcinogenic polycyclic aromatic hydrocarbons (cPAHs), bis(2-
ethylhexyl)phthalate (BEP), and butylbenzylphthalate (BBP) in sediment

The extent of the refuse and wood debris and the overlap area discussed previously associated with
the RG Haley Site are shown on Figure 3.

These constituents of potential concern were further evaluated as part of the Site RI/FS process to
eliminate those which did not exceed applicable cleanup levels or were not otherwise representative
of Site conditions. Those that remained from this elimination process were identified as Indicator
Hazardous Substances (IHSs) for the Site. The CAP identifies Site IHSs and their associated media as
follows:

e Refuse, wood waste, existing cover soils, and interim action imported dredged sediment in the
upland portion of the Site

e Refuse and wood debris in the aquatic portion of the Site
e Manganese and ammonia in Site groundwater

e Methane and possibly VOCs in soil gas
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e Metals (cadmium, lead, copper, silver, zinc), PCBs, cPAHs, and BEP in marine sediment

Petroleum hydrocarbons, polycyclic aromatic hydrocarbons (PAHs), and SVOCs in the overlap area
resulting from releases from the RG Haley Site are not specifically addressed in the CAP. However, the
cleanup action for the Site considered coordination of the cleanup activities for the two sites to
ensure the selected Site cleanup action will not preclude future cleanup activities related to the RG

Haley Site releases (see Section 5.1.12).
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2.0 MEDIA TO BE ADDRESSED AND CLEANUP STANDARDS

This section discusses the affected media at the Site including soil, groundwater, sediment, and air.
Cleanup standards consist of: 1) cleanup levels (CLs) defined by regulatory criteria that are
adequately protective of human health and the environment, and 2) the points of compliance at
which the cleanup levels must be met. Cleanup levels for each media are presented in Table 2-1. The
CLs presented in Table 2-1 for each media are the same as those presented in the CAP, except the CLs
for air, which were developed after the CAP.

2.1 Soil

Because of its nature as a waste material and inherent heterogeneity, the refuse at the Site is
considered contaminated; other solid media in the upland portion of the Site, including wood waste,
the existing Site cover soil, and the interim action stabilized marine sediment brought to the Site are
also considered contaminated soil for the purposes of the cleanup action. The selected cleanup action
addresses the contaminated soil/refuse/wood waste/interim action sediment through containment.
Containment is defined herein as preventing direct contact with contaminated soil/waste and
preventing surface water from infiltrating through the soil/waste. As a result, numeric soil CLs
protective of direct contact, leaching to groundwater, and/or erosion have not been established. The
point of compliance for soil, based on WAC 173-340-740(6), is throughout the Site, and soil cleanup
standards will be achieved through containment.

2.2 Groundwater

As discussed in the RI, Ecology has determined that Site groundwater is non-potable (Landau
Associates 2013). Discharge to sediment and chemical volatilization are also not pathways of concern
for this Site because the primary contaminants in groundwater have low sediment toxicity (ammonia
and manganese), and volatile chemicals, if present, will be captured in a LFG collection system.
Therefore, groundwater CLs protective of marine surface water are appropriate for the Site. The
downgradient edge of the Site uplands, as close as technically possible to the point-of-entry of
groundwater to Bellingham Bay, has been established as the point of compliance for Site

groundwater.

2.3 Sediment

The sediment CLs are based on the chemical criteria and Site-specific physical criteria for refuse and
wood debris coverage considered protective of benthic organisms. The physical criteria for the
sediment CLs consist of the following Site-specific criteria for refuse and wood debris in the aquatic

environment that Ecology considers adequately protective of benthic organisms:

e No more than a 1 ft thickness of sediment where wood debris (e.g., sawdust or wood chips)
constitutes greater than 50 percent of the sediment by volume

e No detectable refuse
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e No less than 1 ft of clean sediment coverage over sediment that exceeds the above criteria for
wood debris and refuse.
Additional testing (bioassays) was conducted during the pre-design investigation of the selected
cleanup action to confirm the protectiveness of these physical criteria. The bioassay results are
summarized in Section 4.7.

2.4 Air

LFG is generated as a byproduct when buried refuse and wood waste decomposes at the Site. This gas
is currently uncontrolled, and slowly migrates through the existing soil cover, ultimately ventilating to
the atmosphere. Because the amount of waste at this landfill is relatively small, and due to its age,
most of the decomposition has already occurred, and it is not anticipated that a large amount of LFG
is being produced at this time. However, even small amounts of LFG must be provided a ventilation
pathway so that it does not accumulate to concentrations that could cause safety or health risks.

LFG is primarily composed of methane and carbon dioxide, but also contains water vapor, odorous
compounds, and typically trace levels of VOCs. The production of LFG decreases over time, as the
source material (organic waste) is depleted through decomposition. As a result, the pre-design
investigation was conducted to evaluate the quantity and quality of gas currently being produced, so
an appropriate control system could be designed as part of the cleanup action.

Air quality standards for the Site include those established under the Northwest Clean Air Agency,
which enforces the Clean Air Act (RCW 70.94) in this region of Washington State, in accordance with
Chapter 173-460 WAC. In addition to these potential treatment and discharge regulatory criteria,
generally discussed herein as air permitting considerations, cleanup standards were developed for this
EDR, as discussed in the CAP.

The MTCA Method B air cleanup levels in Appendix A, Attachment A.5 (and summarized below in
Table 2-1) were calculated using Ecology’s standard formulas (equations 750-1 and 750-2) and default
parameters presented in WAC 173-340-750, Cleanup Standards to Protect Air Quality. Toxicity data
including reference doses and carcinogenic potency factors were used as specified in WAC 173-340-
708 and provided by Ecology in the Cleanup Levels and Risk Calculation (CLARC) Master Spreadsheet,
available through Ecology’s CLARC website (Ecology website 2015). For constituents with both cancer
and non-cancer risk types, the lower of the two criteria was selected for application at the Site.

Although MTCA allows adjustments to exposure parameters to match site-specific exposure
expectations, the use of such adjustments would result in the calculated values being considered
remediation levels instead of cleanup levels. As a result, the highly conservative default exposure
parameters were used, which assume Site visitors would be present at the Site for 24 hours per day,
365 days per year, for the full time of exposure duration (6 years for non-cancer risks and 30 years for
cancer risks). MTCA Method B air cleanup levels are adopted as numerical criteria, and the point of
compliance is ambient air throughout the Site.
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Table 2-1. Cleanup Levels

Media Chemical Parameter Cleanup Level Units
Groundwater Manganese 0.1 mg/L

Ammonia 0.35 mg/L_
Sediment Cadmium 1 mg/kg
Lead 21 mg/kg
cPAHs 0.016 mg/kg
PCBs 0.006 mg/kg
Copper 390 mg/kg
Silver 6.1 mg/kg
Zinc 410 mg/kg
bis(2-Ethylhexyl)phthalate 472 mg/kg
Air Dichlorodifluoromethane (CFC 12) 4.57E+01 ug/m3
Chloromethane 4.11E+01 ug/m3
1,3-Butadiene 8.33E-02 pg/m3
Bromomethane 2.29E+00 pg/m3
Chloroethane 4,57E+03 pg/m3
Acetonitrile 2.74E+01 ug/m3
Acrolein 9.14E-03 ug/m3
Acetone 1.42E+04 pg/m3
Trichlorofluoromethane 3.20E+02 pg/m3
Acrylonitrile 3.68E-02 pg/m3
1,1-Dichloroethene 9.14E+01 pg/m3
Methylene Chloride 2.50E+02 pg/m3
3-Chloro-1-propene (Allyl Chloride) 4.17E-01 pg/m3
Carbon Disulfide 3.20E+02 ug/m3
1,1-Dichloroethane 1.56E+00 ug/m3
Methyl tert-Butyl Ether 9.62E+00 pg/m3
Vinyl Acetate 9.14E+01 pg/m3
2-Butanone (MEK) 2.29E+03 pg/m3
Ethyl Acetate 3.20E+01 pg/m3
n-Hexane 3.20E+02 ug/m3
Chloroform 1.09E-01 ug/m3
1,2-Dichloroethane 9.62E-02 ug/m3
1,1,1-Trichloroethane 2.29E+03 ug/m3
Benzene 3.21E-01 pg/m3
Carbon Tetrachloride 4,17E-01 pg/m3
Cyclohexane 2.74E+03 ug/m3
1,2-Dichloropropane 2.50E-01 pg/m3
Bromodichloromethane 6.76E-02 ug/m3
Trichloroethene 3.70E-01 ug/m3
1,4-Dioxane 5.00E-01 ug/m3
Methyl Methacrylate 3.20E+02 pg/m3
cis-1,3-Dichloropropene 6.25E-01 pg/m3
4-Methyl-2-pentanone 1.37E+03 pg/m3
1,1,2-Trichloroethane 9.14E-02 pg/m3
Toluene 2.29E+03 ug/m3
Dibromochloromethane 9.26E-02 ug/m3
1,2-Dibromoethane 4.17E-03 ug/m3
Tetrachloroethene 9.62E+00 pg/m3
Chlorobenzene 2.29E+01 pg/m3
Ethylbenzene 4,57E+02 pg/m3
m,p-Xylenes 4.57E+01 pg/m3
Bromoform 2.27E+00 ug/m3
Styrene 4.57E+02 ug/m3
o-Xylene 4,57E+01 pg/m3
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Table 2-1. Cleanup Levels

Media Chemical Parameter Cleanup Level Units
Air 1,1,2,2-Tetrachloroethane 4,.31E-02 ug/m3
Cumene 1.83E+02 ug/m3

n-Propylbenzene 4.57E+02 ug/m3
1,2,4-Trimethylbenzene 3.20E+00 ug/m3

Benzyl Chloride 5.10E-02 ug/m3
1,4-Dichlorobenzene 2.27E-01 ug/m3
1,2-Dichlorobenzene 9.14E+01 ug/m3
1,2-Dibromo-3-chloropropane 4,17E-04 ug/m3
1,2,4-Trichlorobenzene 9.14E-01 ug/m3
Naphthalene 7.35E-02 ug/m3
Hexachlorobutadiene 1.14E-01 ug/m3

Vinyl Chloride 2.80E-01 ug/m3

@ Based on carbon-normalized SMS SCO

cPAHs = carcinogenic polycyclic aromatic hydrocarbons
ug/m3 = micrograms per cubic meter

mg/kg = milligrams per kilogram

mg/L = milligrams per liter

PCBs = polychlorinated biphenyls

SCO = Sediment Cleanup Objective

SMS = Sediment Management Standards

Table 2-1 presents the air cleanup levels. MTCA does not provide cleanup levels for methane or
landfill gas, because the reference doses and cancer potency factors necessary to calculate cleanup
levels are not available. In lieu of cleanup levels, MTCA does establish an explicit upper bound, based
on explosivity, for any air cleanup level that might be developed — “Standard Method B air cleanup
levels shall not exceed ten percent (10%) of the lower explosive limit for any hazardous substance or
mixture of hazardous substances” (WAC 173-340-750(3][b][iii]).

MTCA also invokes closure requirements under applicable landfill closure regulations, and establishes
those under Chapter 173-304 WAC as the minimum. The following specific requirements from Chapter
173-304 WAC apply to the Cornwall Landfill (WAC 173-304-460(2][b][i]):

e The concentration of explosive gases cannot exceed 25 % of the lower explosive limit (LEL) in
site structures. The LEL for methane is 5% by volume;

e The concentration of explosive gases cannot exceed the LEL in the subsurface at or beyond the
property boundary.

e The concentration of explosive gases cannot exceed 100 ppmv of hydrocarbons (expressed as
methane) in off-site structure

In addition to LFG and its typical constituents, some VOCs may be present in the subsurface due to
releases of petroleum hydrocarbons at the adjacent RG Haley Cleanup Site. As discussed in Section
4.2.3, soil vapor characterization has been conducted, including in the area potentially impacted by
RG Haley releases to evaluate the concentrations of VOCs present throughout the Site. The LFG
control system will be designed to address these VOCs (if present) by providing capture, treatment if
necessary, and ventilation of these gasses.
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3.0 PLANNED CLEANUP ACTION

3.1 Overview of the Final Cleanup Action

The final cleanup action will consist of construction of a landfill cover system over the upland area

(MU-1) and shoreline protection and a thin-layer sediment cap over the in-water area (MU-2). The

design of the MU-1 and MU-2 cover systems are shown on Figures 7 through 18, and the detailed

description and design is provided in Section 5.0.

The MU-1 landfill cover system will consist of:

e Low Permeability Capping System, including (from the upper surface downward):

Topsoil —a minimum 6-inch thickness of organic soil that will support grass growth.
(The cleanup action plan [Ecology 2014], recommended at least a 1-ft-thick layer of
topsoil underlain by a granular fill soil. After further review and design, it is
determined that a 6-inch minimum thickness of organic topsoil over a thicker section
sandy cover soil would be contribute to a better functioning cover system while
providing enough thickness to support grass growth. A thinner topsoil section will be
less compressible and degradable after construction, provide better protection of the
underlying layers, and be less expensive to construct).

Cover soil —a minimum 18-inch thickness of medium- to fine-grained sand to provide
a thickened cover section to protect the underlying drainage and barrier layer.

Drainage layer — a 200-mil (0.2 inch) nominal thickness drainage geocomposite
consisting of a plastic geonet and geotubes or piping with non-woven geotextile heat
bonded to both sides.

Geomembrane layer — A 20-mil (0.02 inch) nominal thickness scrim-reinforced
polyethylene liner material to act as part of a composite infiltration barrier to
infiltration of rain/snowmelt to the underlying waste.

Low-permeability soil layer — The fine-grained stabilized marine sediment stored at
the Site as part of the 2011/2012 interim action will be placed and compacted to a
minimum 2-ft thickness to form a composite infiltration barrier with the overlying
geomembrane in direct contact with the upper surface.

LFG collection layer — a 200-mil (0.2 inch) nominal thickness drainage geocomposite
consisting of a plastic geonet and geotubes or piping with non-woven geotextile heat
bonded to both sides to collect and convey LFG.

General fill — imported soil, Site intertidal/shoreline rubble, and soil or sediment from
the RG Haley Site, placed in compacted horizontal lifts then graded as needed to
create adequate grades for stormwater surface drainage. Note that imported fill
includes Hilton Avenue soil that was brought to the Site as approved by Ecology in
2016 as an interim action, and future clean fill soil that may be brought to the Site
from offsite sources.

e Stormwater Management System, including:

Plugging in place the existing stormwater catch basins and piping in the northeast
portion of the Site prior to grading/filling for cover construction.
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— Grading to provide adequate surface drainage and prevent stormwater ponding.

— Constructing a lined drainage ditch around the north and east side of the landfill cover
that discharges to Bellingham Bay at the current discharge point. The ditch liner
system has been designed so that cover maintenance activities will not result in
damage to the liner.

— Improving drainage along the BNSF property to reduce infiltration. The drainage
improvement will be contingent on groundwater monitoring showing the need to
reduce upgradient recharge.

Landfill Gas Control, including:

— The LFG collection layer noted above as part of the cover system to collect and convey
gas that rises up to the cover system, and prevent the accumulation of gasses or build-
up of pressure below the low-permeability layer.

— Four landfill gas wells installed and screened into the underlying waste to allow LFG to
migrate to the LFG collection system and provide subsurface pressure relief.

— LFG header pipes and perforated collection pipes placed in trenches to collect LFG
from the wells and LFG collection layer (noted in low permeability capping system
above) and direct the collected gas to the vents.

— Two passive LFG vents fitted with wind turbines on the top of the vent pipe.

— The vents will be fitted with flush-mount vaults to allow future installation of granular
activated carbon canisters if unacceptable odor levels are detected.

The MU-2 cleanup will consist of stabilizing and protecting the intertidal and shallow subtidal zone

and placing a thin layer sediment cap within the deep subtidal portion of MU-2 beyond the limits of

the shoreline protection system, and will include:

Clearing the current intertidal zone of rubble and debris and placing this rubble with imported
soil as general fill in the MU-1 area.

Constructing a shoreline protection/stabilization system along the shoreline perimeter of the
Site to disperse erosive currents and/or wave action along the south and west shorelines of
the Site.

Placing a 1-ft-thick sand filter layer consisting of well-graded sand and gravel on the intertidal
slope as a filtration layer beneath the shoreline stabilization system. Additionally, the
groundwater compliance monitoring wells will be integrated into the sand filter treatment
layer to provide representative samples of groundwater as close as practicable to the
groundwater/surface water interface.

Placing a non-woven geotextile layer atop the sand filter layer to provide separation between
the sand filter and the overlying stabilization material to ensure that the filter media is not
eroded through the larger stabilization media pore spaces.

Installing shoreline stabilization material 2 to 3 ft thick and ranging in size from sandy gravel
to 1.5-ft-diameter (average size) boulders to dissipate wave energy along the shoreline.
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e Placing a 6-inch-thick thin layer sand cap extending from the outer boundary of the shoreline
stabilization system to the outer limit of Site refuse and wood debris to enhance natural
recovery.

3.2 Engineering Justification for Design

The following sections present:

e Design criteria for the various components of the cleanup action

e A description of how cleanup effectiveness will be determined and cleanup standards will be
complied with

e |dentification of how the release of hazardous materials will be prevented
e How worker and public safety will be protected

e How hazardous materials generated as part of the cleanup action will be managed and
disposed

e A description of Site-specific features that affect the conceptual design.

3.2.1 Design Criteria

The general design criteria for this cleanup action are presented below:

e Erosion and sediment control regulations and requirements
e Allowable landfill settlement and minimum required cover system slopes

e Allowable soil slopes, including global and in-plane cover stability, under static and seismic
loading

e Fill material physical and chemical characteristics appropriate for future Site use
e Required LFG controls to meet applicable air quality criteria for LFG emissions
e Finish grade and landscape stormwater controls required to meet design storm events

e Anticipated sea level rise, ocean currents, design storm wind/wave criteria used for shoreline
protection design.
The development of the final cleanup action conceptual design addressing these design criteria are
presented in Sections 4.0 and 5.0 in conjunction with supporting data and analyses.

3.2.2 Efficiency and Effectiveness of the Cleanup Action

The selected cleanup action complies with the provisions of WAC 173-340-360. It will be protective of
human health and the environment, comply with cleanup standards and applicable state and federal
laws, and provide for compliance monitoring. Refuse, wood waste, soil, and sediment with hazardous
substance concentrations that exceed CLs will be contained. Institutional controls will provide
notification regarding the presence of residual contaminated soils, regulate the disturbance/
management of those soils/sediment and the cleanup action components, and provide for long-term
monitoring and stewardship of the cleanup action. As discussed above, the selected cleanup action is
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also considered to use permanent solutions to the maximum extent practicable, and to provide for a
reasonable restoration time frame.

3.2.3 Compliance with Cleanup Standards

Site cleanup standards are anticipated to be achieved as long as the cleanup action is conducted in a
manner that is consistent and in compliance with the CAP, accepted engineering practices, and the
requirements specified in WAC 173-340-360.

3.2.4 Controls to Prevent Hazardous Material Releases

The following controls will be implemented to prevent releases of hazardous materials during
implementation of the cleanup action:

e Installation and maintenance of temporary erosion and sediment control (TESC) structures
and best management practices (BMPs) during construction of the cleanup action. These
controls and BMPs include wetting of soil, as necessary, during excavation, grading, and
compaction to control dust; silt fencing; tire washing of haul trucks; applying crushed rock
over exposed soil; and stormwater drainage to infiltration areas.

e Properly covering and securing loads during hauling operations.

e Properly decontaminating all heavy equipment that comes into contact with contaminated
media prior to exiting the Site.

e Deploying floating oil and debris containment booms with silt curtains around active upland
shoreline and in-water work (clearing, grading, and material placement).

e Other measures as needed to prevent the release of contaminated soil, groundwater, or
marine sediment beyond the limits of the Site, and to achieve surface water quality standards
established for in-water construction.

Additional construction means and methods to minimize contaminant releases are provided in Section
6.0.

3.3 Permitting and Regulatory Requirements

The cleanup construction for MU-1 will involve large quantities of earthwork and, therefore, require
City construction-related permits (or the substantive requirements thereof). Prior to construction
(during the construction plan stage), the Port will work with the City to confirm that the project meets
substantive permit requirements. The cleanup has been designed to use the existing stormwater
detention system and ditches during construction prior to discharge off of the Site. The Port or
construction contractor will obtain a National Pollutant Discharge Elimination System (NPDES)
construction stormwater permit for the construction of the cleanup action, including development of
a construction Stormwater Pollution Prevention Plan (SWPPP) that provides specific procedures for
stormwater management during cleanup of contaminated soil. Additionally, the project will need to
comply with the substantive provisions of a City Shoreline Substantial Development Permit.
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The cleanup construction for MU-2 will require in-water construction activities that are subject to
review under state and federal permitting authorities. Permitting will require coordination with the
United States (US) Army Corps of Engineers (USACE) and resource services, and preparation of a Joint
Aguatics Resource Permit Application (JARPA) and a Biological Evaluation (BE). Early coordination with
the state and federal resource services will be conducted to discuss the various project elements and
the likely impacts of the project on marine habitat. This input will be used to refine the design and
address any concerns of the resource services in the design prior to submitting the JARPA. It is
anticipated that the in-water work will be conducted under a Nationwide 38 permit issued by the
USACE and a Hydraulic Project Approval (HPA) issued by the Washington State Department of Fish and
Wildlife (WDFW). The substantive requirements of the Section 401 Water Quality Certification (WQC)
will also need to be met (substantive requirements achieved through coordination with Ecology). In
accordance with MTCA, all 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 or relevant and appropriate requirements (collectively referred to as the ARARs). For
this cleanup action, these ARARs include:

e  Washington Water Pollution Control Act and the following implementing regulation: Water
Quality Standards for Surface Waters (Chapter 173-201A WAC) and Sediment Management
Standard (SMS, Chapter 173-204 WAC). These regulations establish water quality standards
for surface waters of the State of Washington consistent with public health and the
propagation and protection of fish, shellfish, and wildlife. These standards were used to
develop the appropriate stormwater BMPs for the Site.

e Washington State Clean Air Act of 1990: Through Chapter 70.94 RCW and the Air Quality
Regulations of Chapter 173-460 WAC, Washington State will regulate emissions of toxic or
hazardous air pollutants from this Site. It is anticipated that the Site emissions will be below
the threshold criteria of these regulations due to the low levels of air pollutants expected
from discharge of LFG.

e Minimum Functional Standards for Solid Waste Handling (MFS; Chapter 173-304 WAC): These
regulations contain typical closure requirements that are relevant based on the waste disposal
history of the Site. The current refuse regulations, Criteria for Municipal Solid Waste Landfills
(Chapter 173-351 WAC), are not an ARAR for the Site because the current solid waste
regulations specifically reference the MFS as the applicable regulations for landfills that did
not accept waste after October 9, 1991 (WAC 173-351-010[2][b]).

e Resource Conservation and Recovery Act (RCRA), Subtitle C regulations and Washington
Hazardous Waste Management Act (Chapter 70.105 RCW) and the following implementing
regulation: Dangerous Waste Regulations (Chapter 173-303 WAC), to the extent that any
hazardous wastes are discovered during the cleanup action. (These regulations may be
applied in the overlap area with the RG Haley Cleanup Site for any listed wastes that are
present related to RG Haley operations.) These regulations establish a comprehensive
statewide framework for the planning, regulation, control, and management of dangerous
waste. The regulation designates those solid wastes that are dangerous or extremely
hazardous to the public health and environment. The management of excavated
contaminated soil from the Site will be conducted in accordance with these regulations.
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3.4

Clean Water Act, with respect to water quality criteria for surface water (Bellingham Bay) and
in-water work associated with dredging or sediment capping.

Shoreline Management Act (SMA; Chapter 90.58 RCW and WAC 173-26-201) and City of
Bellingham Shoreline Substantial Development Permit (Bellingham Municipal Code [BMC] Title
22): Establishes permitting and other requirements for substantial development occurring
within waters of the US or within 200 ft of a shoreline, and requires that the activities in
coastal zones be consistent with local regulations. In accordance with MTCA, cleanup projects
being conducted under an enforceable order or consent decree are not required to obtain the
shoreline permit; however, the cleanup must be conducted in accordance with the
substantive requirements of the regulation.

Hazardous Waste Operations (Chapter 296-843 WAC): Establishes safety requirements for
workers providing investigation and cleanup operations at sites containing hazardous
materials. These requirements will be applicable to onsite cleanup activities and will be
addressed in a Site health and safety plan prepared specifically for these activities.

Dredge and fill requirements under Chapter 320-330 of the Code of Federal Regulations (CFR)
and Hydraulic Code Rules under Chapter 220-110 WAC.

The Endangered Species Act (ESA), due to listing of Puget Sound Chinook and the potential
listing of Coastal/Puget Sound bull trout.

City of Bellingham Stormwater Requirements BMC Chapter 15.42.
City Critical Areas Ordinance (BMC Chapter 16.55 Critical Areas).
Major Grading Permit; City of Bellingham Grading Ordinance, BMC Chapter 16.70.

Operation and Maintenance of the Cleanup Action

Operation and maintenance is required for perpetuity due to containment being a primary element of

the cleanup action. The cleanup action will be designed to minimize long-term operation and

maintenance, and due to the passive nature of the cleanup action, significant operation and

maintenance activities outside of long-term compliance monitoring are not anticipated. Post-

construction operation and maintenance activities for the cleanup action are described in Section 7.0.
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4.0 PRE-DESIGN INVESTIGATION RESULTS

A number of pre-design characterization activities were completed to provide the necessary data and
other information to design the final cleanup action for the Site. The pre-design characterization
activities included:

e Land survey of the area boundaries, features, topography, and bathymetry
e LFG monitoring and modeling

e Evaluation of the physical properties of the stabilized marine sediment material placed on the
Site as an interim action in 2011/2012

e Evaluation of the refuse cover thickness and refuse surface elevation

e Evaluation of the physical and chemical properties of soil to be imported to the Site for
preloading and use as fill to achieve drainage grades for the landfill cover system

e Evaluation of the existing stormwater drainage conditions

e Bioassay testing to evaluate the protectiveness of accumulated marine sediment cover over
refuse and wood waste in the aquatic portion of the Site

e Evaluation of eelgrass extent and shoreline habitat conditions.

The following sections describe the pre-design activities that were completed.

4.1 Surveying and Site Topography

Upland and aquatic areas of the Site were surveyed to support cleanup design activities. The upland
and bathymetric surveys were combined to provide a 0.5-ft contour plan of the Site appropriate for
design. The contour plan showing a 1-ft contour interval is shown on Figure 2 and used as the base
plan for the remainder of the plan figures. The horizontal datum for the survey is NAD83 WA North
Zone, and the vertical datum is mean lower low water (MLLW) for in-water permitting and related
aquatic habitat evaluations. The City typically uses NAVD88 vertical datum, which will be used as the
datum for preparation of construction documents. The relationships of the NAVD and MLLW datum to
other relevant datums are provided in Table 4-1.
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Table 4-1. Site Elevation of Other Datum

Datum NAVD 88(ft) MLLW (ft)
Highest Observed Tide 9.93 +10.42
Mean Higher High Water Level (MHHW) 8.02 +8.51
Mean High Water (MHW) 7.30 +7.79
Mean Tidal Level (MTL) 4.58 +5.07
Mean Sea Level (MSL) 4.46 +4.95
NGVD29 Datum 391 +4.40
Mean Low Water (MLW) 1.86 +2.35
NAVD88 Datum — Zero Elevation 0.00 +0.49
Mean Lower Low Water (MLLW) Datum -0.49 0.00
City Datum — Zero Elevation -1.73 -1.24
Lowest Observable Tide -3.96 -3.47
Calculated Extremely Low Water Level -4.99 -4.50

The bathymetric survey was completed between January 19 and January 27, 2015 during high tide
conditions to provide data as high in the intertidal zone as possible and thus maximize the overlap
with the upland survey limits. The bathymetric survey:

Followed USACE Class 1 specifications
Included approximately 125 transects, 25 ft apart to produce %-ft contour interval bathymetry

Used real time kinetic (RTK) global positioning system (GPS) technology to obtain bathymetric
data.

The upland survey included the following elements:

A property boundary survey
A 25-ft survey grid to produce %-ft contour topography of uplands

An intertidal shoreline during low tide to fill the gap in the upper intertidal area associated
with the bathymetric survey

IPA surface elevations at the same locations as the post-construction as-builts to estimate the
amount of settlement that has occurred due to compression of the underlying refuse

Existing perimeter berms

Top of casing elevations for groundwater monitoring wells and ground surface for temporary
gas monitoring points (shown on Figure 2) to a vertical accuracy of £0.01 ft

Pre-design characterization boring and test pit locations and elevations

Existing outfall locations and elevations (if accessible), catch basins, swales, drainage features,
culvert invert elevations, and subsurface conveyances

Asphalt pavement limits, gravel roads, and slabs
Existing City monuments and benchmarks

Existing fencing.
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The surveyor used high-precision 2013 light detection and ranging (LIDAR) data available from the City
to enhance the ground-measured topography in areas that have little dynamic relief or excessive
ground cover. The upland survey along the shoreline was conducted during extreme low tides to
extend land surveying as far into the intertidal zone as practicable because land surveying provides a
higher level of accuracy than bathymetric surveying techniques, particularly in very shallow water.
Delineating the intertidal/upland interface was accomplished with additional measurements using
side scan imaging which included the following to a +/-0.02 ft level of accuracy:

e Collecting additional measurements for steep slopes at the shoreline to more accurately
delineate the intertidal/upland interface.

e Surveying the location and top elevation of erratics (e.g., boulders, construction debris) at the
intertidal/upland interface and in the upper intertidal zone that extend into upland elevations.

e Collecting additional measurements or transects at the shoreline where rapid changes in
shoreline alignment occurs (i.e., localized protrusions and depressions).

The Site is relatively flat, sloping gently downward to the southwest, with a surface elevation
generally ranging from about 16 to 10 ft above MLLW. The slopes of the intertidal and shallow
subtidal zones (above -10 ft MLLW) range from between about 5 Horizontal to 1 Vertical (5H:1V) to
10H:1V, and are generally within 100 to 200 ft of Site uplands. The deeper subtidal zone offshore from
the Site has a relatively flat slope of about 20H:1V. Site topography and bathymetry information is
shown on Figure 2.

Presently, the only significant features on the Site consist of the IPAs containing stabilized sediment
placed in the 2011 and 2012 interim action, with a constructed perimeter berm and stormwater
ditches. The stormwater ditches are connected to the stormwater detention basin constructed in
2005 at the south end of the Site following demolition of the Georgia Pacific (GP) warehouse. The Site
is largely unpaved, with the exception of an asphalt road in the northeastern portion of the Site and
asphalt pavement near the northern end of the former GP warehouse building in the northeastern
portion of the Site. The ground surface contains some areas with sparse vegetation consisting of a
variety of grasses and weeds that are occasionally mowed by Port maintenance personnel.
Additionally, habitat features near the intertidal/upland interface were carefully surveyed by the
project habitat biologist using GPS instruments to ensure that the upland/aquatic interface is
accurately delineated for use in evaluating the gain/loss in aquatic habitat as a result of the final
cleanup action. These habitat features are also shown on Figure 2.

4.2 Landfill Gas Evaluation

A combination of field investigation and computer modeling was used to evaluate the quantity and
quality of the LFG being generated at the Site. As part of this evaluation, Landau Associates developed
a model of the LFG generation rate, conducted two phases of pre-design field investigation, and
developed an air dispersion model using the results of the modeling and Site monitoring data. These
data were then used to evaluate ambient air quality for potential impacts from the LFG being
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exhausted through passive vents, determine air permitting considerations, evaluate potential
exposures to LFG under future Site usage, and ultimately, to develop the conceptual design elements
of the LFG control system. The complete discussion of the LFG evaluation, including additional details
of the modeling and monitoring effort, is provided in Appendix A.

4.2.1 Landfill Gas Generation Modeling

The production of LFG was estimated using the US Environmental Protection Agency’s (EPA) LandGEM
spreadsheet model — the industry standard approach for estimating LFG emissions for regulatory
compliance, and a tool for LFG control system design. The estimate is based on the waste age, type,
quantity of buried waste, and the subsurface environment.

LandGEM estimates the overall flow rate of LFG from a municipal solid waste landfill based on user
input regarding the amount of waste buried, the year of burial, and other parameters developed by
the EPA based on landfills across the US. Emissions factors used in the model are from the
Compilation of Air Pollutant Emission Factors (AP-42). The model allows variation of parameters
affecting the overall LFG production capacity of the waste (given infinite time), and the rate at which
the LFG is released, which typically varies based on moisture content of the waste. Each of these
variable parameters are constrained in the model to typically observed ranges.

Based on data collected during the Rl and presented in the RI/FS report (Landau Associates 2013),
approximately 94,000 cubic yards (yd®) of wood waste was buried at the Site between 1888 to 1946
and 201,000 yd? of municipal solid waste was buried between 1953 to 1965. The model assumes
these two types of waste were buried at constant rates during these periods of waste burial. The
guantity of waste buried at the Site is relatively small in comparison to modern landfills, and
additionally, because the waste is relatively old, it has likely already exhausted the majority of the
original LFG producing potential. As shown graphically on Figure 4, the modeled LFG production rate
estimates indicate an approximate average total LFG gas generation rate of less than 4.7 cubic feet
per minute (cfm) for year 2015. Based on this low estimated rate of LFG production rate, a safety
factor of greater than 2 will be applied to the production rate for design, and the capture and control
system will be designed for an LFG flow rate of 10 cfm. The LFG generation modeling report is
included as Appendix A, Attachment A.1.

4.2.2 Landfill Gas Monitoring

LFG monitoring was conducted by installing soil vapor monitoring probes throughout the Site,
evaluating LFG quality using a portable LFG analyzer, and conducting laboratory analyses on samples
of LFG collected from the Site. This section discusses the field-analyzed parameters. Section 4.2.3
discusses the results of laboratory analyses.

Thirteen temporary LFG monitoring probes were installed in the locations shown on Figure 5.
Installation logs are provided in Appendix A, Attachment A.2. Landfill gas monitoring was then
conducted at these 13 probes, 4 existing landfill gas vents, and 13 existing groundwater monitoring
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wells during two monitoring events (June 15, 2015 and August 7, 2015). LFG monitoring was
conducted in accordance with the procedures presented in the Work Plan (Landau Associates 2015)
during periods of declining barometric pressure. During the monitoring events, the parameters listed
below were measured using field analyzers:

o Methane (CH4)

e Oxygen (02)

e Carbon dioxide (CO,)

e Carbon monoxide (CO)

e Hydrogen sulfide (H,S)

e Hydrogen Gas

e Static pressure

e Total VOCs by field measurement with photoionization detector.

Supplemental information was collected while conducting health and safety monitoring during the
advancement of open borings (Section 4.3), and test pits (Section 4.4), using a lower explosive limit
(LEL) meter. Monitoring results are tabulated in Appendix A, Attachment A.3.

Figure 5 presents the concentrations of methane detected during each of the monitoring events. As
shown on the figure, the landfill continues to generate some quantity of LFG, evidenced by elevated
levels of methane. As anticipated, the highest concentrations of methane were detected in areas
where municipal solid waste (MSW) is buried, and lower concentrations were detected in areas where
only wood waste is buried. Figure 5 shows a dashed green line separating the areas where these two
types of waste are located. Although the concentration of LFG is low in some areas, the LFG collection
system will extend throughout all areas of the Site. Based on the elevated concentrations of methane
in areas with MSW, and because the degradation of MSW generates more LFG than the degradation
of wood waste, additional LFG control in the form of subsurface passive extraction wells will be
included in the design for this area.

4.2.3 Volatile Organic Compound and Methane Concentrations

Landfill gas samples were collected during the two sampling events from a subset of the monitoring
locations, including some sample locations in the area of the Site with potential overlapping
contamination from the adjacent RG Haley Site. The samples were analyzed by an accredited
laboratory using EPA Method TO-15 for a list of 75 VOCs. Detectable concentrations of VOCs were
found throughout most of the Site. The VOCs detected are commonly found in LFG, although they are
present at this landfill at relatively low concentrations in comparison to landfills with more recent
disposal. For reference, the total mass of non-methane VOCs in recently closed landfill LFG is typically
about 840 parts per million (ppm), normalized to hexane (EPA 2008). This is equivalent to
approximately 3,000,000 micrograms per cubic meter (pug/m3), the unit of measurement in which the
Cornwall VOC data are presented below in Table 4-2. The highest observed total VOC concentration in
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Site LFG, expressed as the sum of all detected VOCs, was at LFG probe P-2, and was approximately
12,000 pg/m? — less than 0.5 percent of the concentration typically present in recently closed landfill
LFG.

Table 4-2. Total Mass of Volatile Organic Compounds

Cumulative Sum
Sample ID Sample Date of VOCs (pg/md)
CL-LFG-BACKGROUND 6/15/2015 52
CL-LFG-MW-102 6/15/2015 2,000
CL-LFG-P-2 8/7/2015 11,736
CL-LFG-P-3 6/15/2015 2,263
CL-LFG-P-3 8/7/2015 755
CL-LFG-P-6 8/7/2015 5,599
CL-LFG-P-12 6/15/2015 4,781
CL-LFG-P-12 8/7/2015 1,444
CL-LFG-VENT-3 6/15/2015 1,138
CL-LFG-VENT-4 6/15/2015 714

The concentrations of individual VOCs and methane are presented in Appendix A, Attachment A.3,
Table A-3. As noted in the subsequent sections, these concentrations are applied to the total
estimated LFG production rate to determine emissions for comparison to criteria for air permitting
considerations. The concentrations of VOCs in ambient air are estimated through air dispersion
modeling and compared to MTCA Method B air cleanup levels to evaluate human health risks through
exposure to ambient air. These concentrations will be confirmed by collecting air samples at the LFG
vents as part of compliance monitoring, to assess compliance with MTCA Method B air cleanup levels.

4.2.4 Permitting Considerations

In Appendix A, Attachment A.4, an evaluation is presented to compare the maximum anticipated
ambient air impacts to the applicable air quality standards in Chapter 173-460 WAC, Controls for New
Sources of Toxic Air Pollutants. This regulation requires an evaluation of new sources of potential toxic
air pollutants (in this case, the planned LFG control system) to determine if control technology is
required to reduce emissions to protect air quality, human health, or safety.

Since new LFG vents will be constructed, it is necessary to evaluate emissions from the vents as if they
are new sources of air contamination with respect to air quality. This evaluation is i