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DECLARATION STATEMENT
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Bush Terminal Landfill Piers 1-4 Environmental Restor ation Site
Brooklyn, Kings County, New York
Site No. BO0031-2

Statement of Purpose and Basis

The Record of Decision (ROD) presents the selected remedy for the Bush Terminal Landfill Piers
1-4 site, anenvironmental restoration site. Theselected remedial program waschosenin accordance
withtheNew Y ork State Environmental Conservation Law and isnot inconsistent with the National
Oil and Hazardous Substances Pollution Contingency Plan of March 8, 1990 (40CFR300), as
amended.

This decision is based on the Administrative Record of the New York State Department of
Environmental Conservation (NY SDEC) for the Bush Terminal Landfill Piers 1-4 environmental
restoration site, and the public’ sinput to the Proposed Remedial Action Plan (PRAP) presented by
the NYSDEC. A ligting of the documents included as a part of the Administrative Record is
included in Appendix B of the ROD.

Assessment of the Site

Actua or threatened releases of hazardous substances from this site, if not addressed by
implementing the response action selected in this ROD, present a current or potential significant
threat to public health and/or the environment.

Description of Selected Remedy

Based on the results of the Site Investigation/Remedial Alternatives Report (SI/RAR) for the Bush

Terminal Landfill Piers 1-4 site and the criteria identified for evaluation of alternatives, the

NY SDEC has selected aremedy consisting of containment measures combined with institutional

and site use controls. The components of the remedy are as follows:

. Placement of atwo-foot soil cover over the landfill to prevent exposuresto surface soilsand
underlying waste materials, except in an existing wooded area, where a six-inch soil cover
will be provided to minimize exposures while retaining the existing mature trees;

. Combined passive and active landfill gas management to control landfill gasmigration, and
landfill gas monitoring to ensure that unsafe conditions do not develop in the future;

. Groundwater monitoring;

. Excavation and covering of shallow pond area sediments, filling and covering of deeper
pond area sediments, and shoreline stabilization to minimize potential ecological exposures
to contaminated sediments; and



. Institutional and site use controls (environmental easements, site inspections/certifications,
access controls, engineered pathways and signage) to ensure the future integrity of the
remedial measures that are taken at the site, to control public accessin the existing wooded
area with the six-inch soil cover, and to prevent future exposures to site-related
contamination.

New York State Department of Health Acceptance

TheNew Y ork State Department of Health (NY SDOH) concursthat the remedy selected for thissite
is protective of human health.

Declaration

The selected remedy is protective of human health and the environment, complies with State and
Federal requirementsthat are legally applicable or relevant and appropriate to the remedial action
to the extent practicable, and is cost effective.

Date Dale A. Desnoyers, Director
Division of Environmental Remediation
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Bush Terminal Landfill Piers1-4 Site
Brooklyn, Kings County, New York
Site No. BO0031-2
March 2004

SECTION 1: SUMMARY OF THE RECORD OF DECISION

The New Y ork State Department of Environmental Conservation (NY SDEC), in consultation with
theNew Y ork State Department of Health (NY SDOH), has sel ected aremedy for the Bush Terminal
Landfill Piers 1-4 site. The presence of hazardous substances has created athreat to human health
and/or the environment that is addressed by this remedy.

The 1996 Clean Water/ Clean Air Bond Act providesfunding to municipalitiesfor theinvestigation
and cleanup of brownfields. Under the Environmental Restoration (Brownfields) Program, thestate
provides grantsto municipalitiesto reimburse up to 90 percent of eligible costsfor siteinvestigation
and remediation activities. Investigations at this site were conducted under the original Bond Act
75 percent reimbursement level. The City plansto pursue aremediation State Assistance Contract
for implementation of the remedy, at a 90 percent reimbursement level. Once remediated, the
property can then be reused.

As more fully described in Sections 3 and 5 of this document, the site was historically used as an
active landfill that was permitted to accept construction-related fill materials. During that period,
hazardous substances, including oils, oil sludges, and wastewaterscontai ning metal s, plating wastes,
lacquers and solvents, were reportedly disposed at the site. These hazardous substances have
contaminated the soil, groundwater, and sediments at the site. These contaminants and the presence
of landfill-related gasses have resulted in:

. athreat to human health associated with potential exposure to surface soil, subsurface soil,
sediment, and landfill gas; and

. an environmental threat associated with theimpacts of contaminantsin soilsand sediments.

To eliminate or mitigate these threats, the NY SDEC has sel ected the following remedy to allow for
the proposed recreational use of the site as a public park:

. Placement of atwo-foot soil cover over thelandfill to prevent exposuresto surface soilsand
underlying waste materials, except in an existing wooded area, where a six-inch soil cover
will be provided to minimize exposures while retaining the existing mature trees,

. Combined passive and active landfill gas management to control landfill gasmigration, and
landfill gas monitoring to ensure that unsafe conditions do not develop in the future;
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. Groundwater monitoring;

. Excavation and covering of shallow pond area sediments, filling and covering of deeper
pond area sediments, and shoreline stabilization to minimize potential ecological exposures
to contaminated sediments; and

. Institutional and site use controls (environmental easements, site inspections/certifications,
access controls, engineered pathways and signage) to ensure the future integrity of the
remedial measuresthat are taken at the site, to control public accessin the existing wooded
area with the six-inch soil cover, and to prevent future exposures to site-related
contamination.

The selected remedy, discussed in detail in Section 8, is intended to attain the remediation goals
identified for thissitein Section 6. Theremedy must conformwith officially promul gated standards
and criteria that are directly applicable, or that are relevant and appropriate. The selection of a
remedy must also takeinto consideration guidance, asappropriate. Standards, criteriaand guidance
are hereafter called SCGs.

SECTION 2: SITE LOCATION AND DESCRIPTION

Thesiteislocated alongthe Upper New Y ork Bay (the Bay), inthe Sunset Park section of Brooklyn,
in the western part of Kings County, New York. A sitelocation map is provided in Figure 1. The
site borders an access road referred to as Marginal Street (which parallels 1% Avenue), between 45"
Street and 50" Street. The land immediately adjacent to the site is used for commercial/industrial
purposes, athough residential housing areas are present within approximately 1,500 to 2,000 feet
of the site.

The 17.3-acre site includes approximately 14 acres of urban land that was created by landfilling
between four piers (Piers 1-4) that were part of the former Bush Terminal warehouse complex. The
remaining pier structures are dil apidated and extend 600 to 800 feet into the Bay from the existing
fill areas. An aerial photo of the site taken in 1990 is presented as Figure 2 and a site plan is
provided as Figure 3. The siteis currently fenced to prevent public access.

Thetotal landfill areais approximately 14 acresin size. Partial filling between two piers (Piers 3
and 4) hasresulted in the presence of two ponded areasin the northeastern portion of thesite. These
ponds are clearly visible in Figure 2. While most of the landfilled areas are covered with grasses
or barren soils, the westernmost fill area between Piers 2 and 3 supports an area of mature trees
(referred to in this document as the existing wooded area). Debris piles are present in some areas,
especially along the edge of the site bordering Marginal Road.

SECTION 3: SITE HISTORY

3.1: Operational/Disposal History

Prior to 1974, the site was an active port facility, with vessels that docked between its piers. In
1974, the City of New Y ork Department of Ports and Terminals contracted with a private company
to fill in the areas between the four piers with clean construction-related fill. 1n 1978, the private
fill contractor was cited for violations related to the quality of the construction-related fill, in
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particular, the presence of wood that was not authorized for disposal. Filling operations at the
landfill were halted at the request of New Y ork City. During testimony presented before New Y ork
State Legislatorsin 1982, the City learned of alleged illegal disposal of liquid wastes at the landfill
including oails, oil sludges, and wastewaters. The City subsequently secured the property with
perimeter fencing, cooperated with NY SDEC initsinvestigationsto confirm the contamination, and
in 1997, applied for Clean Water/Clean Air Bond Act fundsto further characterize and delineate the
site's contamination.

3.2.  Remedial History

Phase | and Phase Il investigations were conducted in 1985 and 1990 under the NY SDEC Inactive
Hazardous Waste Program. The Phase |1 investigation was conducted in 1990 and included the
installation of six monitoring wells and the collection and analysis of soil/fill, groundwater, surface
water and sediment samples. Inthefall of 1997, asoil and groundwater investigation was conducted
in preparation of the rehabilitation of the Gowanus Bay storm sewer line that crosses the southern
portion of the site (see Figure 3). Subsequent to the investigation, NY SDEC reclassified the site
from a Class 2ato a Class 3 inactive hazardous waste site (i.e., a site where hazardous waste does
not present a significant threat to public health or the environment).

SECTION 4: ENFORCEMENT STATUS

Potentially Responsible Parties (PRPs) are those who may be legally liable for contamination at a
site. This may include past owners and operators, waste generators, and haulers. Since no viable
PRPs have been identified, there are currently no ongoing enforcement actions. However, legal
action may beinitiated at a future date by the state to recover state response costs should PRPs be
identified. The City of New Y ork will assist the state in these efforts by providing all information
to the state which identifies PRPs. The City of New Y ork will also not enter into any agreement
regarding response costs without the approval of the NY SDEC.

SECTION 5: SITE CONTAMINATION

TheNew Y ork City Economic Devel opment Corporation (NY CEDC) hasrecently completed aSite
Investigation (SI) / Remedia Alternatives Report (RAR) to determine the nature and extent of any
contamination by hazardous substances at this environmental restoration site.

5.1: Summary of the Site I nvestigation

The purpose of the Sl was to define the nature and extent of any contamination resulting from
previous activities at the site. The SI was conducted between May 1999 and May 2001. Thefield
activities and findings of the investigation are described in the Sl report. Additional studieswere
conducted between March and July 2002 to support the evaluation of remedial alternatives and are
described in the RAR report.

The following activities were conducted during the SI:
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. Soil gas surveysto locate volatile organic compound (V OC)-contaminated soils (including
“hot-spots”) and evaluate landfill gasquality; the surveysal so included the collection of soil
gas samplesfor laboratory analysisto confirm that hydrogen cyanide was not present in the

soil gas,
. Collection of 32 surface soil samples to characterize the surficial materials at the site;
. Excavation of 5test pitsto eval uate the depth and composition of wasteand investigate areas

of elevated soil gasresults;

. Installation of 16 soil borings and 18 monitoring wells for analysis of soilg/fill and
groundwater, the physical properties of the soil/fill, and hydrogeol ogic conditions;

. Collection of groundwater samples from 21 new and existing monitoring wells;
. Collection of surface water samples from 9 surface water stations; and
. Collection of 41 aquatic sediment/shoreline samples.

To determine whether the soils, groundwater, surface water and sediments contain contamination
at levels of concern, data from the investigation were compared to the following SCGs:

. Groundwater and surface water SCGs are based on NYSDEC “Ambient Water Quality
Standards and Guidance Vaues and Groundwater Effluent Limitations’. Because
groundwater at this site is saline in quality, rather than fresh, and has the potentia to
discharge directly into the Bay, SCGs used to evaluate groundwater quality included both
standards and guidance based on use of groundwater as a source of drinking water (GA
criteria) and standards and guidance for surface water (Class | criteria).

. Soil SCGs are based on the NYSDEC “Technical and Administrative Guidance
Memorandum (TAGM) 4046; Determination of Soil Cleanup Objectives and Cleanup
Levels'.

. Sediment SCGs are based on the NYSDEC “Technica Guidance for Screening
Contaminated Sediments.”

Based on the S| results, including comparisons of collected data to the SCGs, and assessment of
potential public exposure routes and environmental exposure routes, certain mediaand areas of the
siterequire remediation. These are summarized below. More complete information can be found
inthe Sl report.

5.1.1: Site Geology and Hydr ogeology

Subsurface investigations indicated that three stratigraphic units exist beneath the site. The
uppermost unit consists of fill material which ranges in thickness from 30 feet in the northern
portion of the site to 60 feet in the southern portion. Thefill material consists of fineto coarse sand
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and cobbles, brick, concrete rubble, ash, and wood debris. The fill material contains many void
spaces, consistent with the characteristics of aconstruction and demolition (C& D) landfill. Brown
or black staining that exhibited apetroleum odor was observed at somelocations at depths of greater
than five feet. A brown silt unit, believed to be native material, underlies the fill layer and is
approximately 30 feet thick. The siltisnot present in the southern portion of the site. Beneath the
silt unit, fine sand was found at depths of greater than 60 feet. The sand is believed to be the
beginning of the Upper Glacia aquifer and isthought to be about 40 feet thick beneath the site. In
the southern portion of the site, the sand unit isin direct contact with the fill layer.

Monitoring wells were screened in each of three distinct depth intervals: a 10-foot interval within
thefill materials and across the water table (between depths of 5 and approximately 30 feet below
grade (ftbg)); a 10-foot interval typically within the deeper fill or in the silt layer (between depths
of 41 and 58 ftbg); and a 5-foot interval in the deep sands (between depths of 72 and 86 ftbg). At
most locations, fill material is present in the saturated zone below the water table. The base of fill
ranges as deep as 60 feet below the water table. Horizontal groundwater flow direction at low tide
inall threezonesisgenerally westward, toward the Bay. With the exception of onewell (MW-10S),
all of the monitoring wells exhibited water level fluctuations attributable to the tidesin the Bay. In
some of the wells, the tidal fluctuations caused temporary horizontal gradient direction reversals.
Vertical gradients varied across the site and were most significant in the central portion of the
northern landfill area. The direction of the vertical gradients at some locations may change dueto
tidal fluctuations.

5.1.2: Nature of Contamination

Asdescribed inthe Sl report, many soil gas, soil, groundwater, surface water and sediment samples
were collected to characterize the nature and extent of contamination. Table 1 presents asummary
of the main contaminants by environmental medium (surface soil, unsaturated subsurface soil,
saturated subsurface soil, shoreline soil (soil-like material sampled along the shoreline slope of the
landfill that was evaluated as sediment), shoreline sediment, pier sediment, pond sediment, on-site
shallow, intermediate and deep groundwater, off-site shallow, intermediate and deep groundwater
and surfacewater). AssummarizedinTable1, themain categoriesof contaminantsin groundwater,
soils and sediments that exceed their SCGs are semivolatile organic compounds (SVOCs) and
inorganics(metals). VOCs, thepesticide4,4-DDT, and PCBswereal so detected at level sexceeding
SCGs, but to a much lesser extent than the SVOCs and metals. The general nature of these
contaminantsis described in the following paragraphs. The extent of contaminationisdiscussedin
more detail in Section 5.1.3.

The identified VOCs consist mainly of petroleum compounds and solvents (chlorinated
hydrocarbons) and were detected at levels exceeding SCGs in some groundwater samples. VOCs
arerelatively maobile in the environment, so they would be expected to leach into the groundwater.
However, they typically volatilize from surface water and the low source concentrations in
groundwater and low rates of groundwater dischargeindicatethat it isunlikely that they would pose
asignificant environmental threat, should the groundwater discharge to the adjacent Bay.

The other potential VOC of concern is methane, which was detected in soil gas (i.e., landfill gas)
samples collected at the site. Standards for landfill gas (methane) in soil are based on the lower
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explosivelimit (LEL). The LEL was exceeded at some soil gas measurement locations. The field-
measured soil gas readings indicate the potential for methane accumulation to result in explosive
levels in surface and/or subsurface structures along migration pathways if protections are not
implemented.

The SVOCs of concern mainly consist of polycyclic aromatic hydrocarbons (PAHS) such as
benzo(a)pyrene, benzo(a)anthracene and others. These compounds were detected above SCGs
mainly in the soils and sediments, with lesser frequency of exceedances detected in the shallow and
deep groundwater samples. PAHs are known to persist in the soils and sediments and do not tend
to leach into the surface water or groundwater.

Thepesticidesand PCBsdetected at level sexceeding SCGsarelimitedto 4,4-DDT, which exceeded
SCGsintheshorelinesoils, and the PCB Aroclor 1260, which exceeded SCGsin one pond sediment
sample. Both of these compounds would also tend to persist within soils/sediments and would not
be expected to adversely impact surface water or groundwater quality.

Elevated level sof metalsweredetected in soils, sedimentsand groundwater. The mobility of metals
in the environment is dependent upon many factors, including pH. The presence of metalsin the
soils, sediments and groundwater has not resulted in measurable impacts to surface water quality.
Zinc isthe only metal detected above SCGs in surface water and its presence at elevated levels at
all surfacewater samplelocationsindicatesthat it isrepresentative of Bay water quality, rather than
site-related impacts.

Theinorganic compound hydrogen cyanidewasa so identified asapotential contaminant of concern
within the landfill gas during the SI. However, subsequent investigations reported in the RAR
determined that theidentification of hydrogen cyanide was attributable to a sensor cross-sensitivity
problem (instrument error) associated with the landfill gas field instrument. Laboratory analyses
of soil gas samples did not detect any hydrogen cyanide in the landfill gas. Therefore, hydrogen
cyanide is not considered to be a contaminant of concern in the landfill gas.

As a whole, the petroleum-related compounds, solvents, PAHs, and metals detected in the
environmental media at the site are consistent with the alleged dumping of plating wastes and oil
dludges at the site during thel970s. Some PAHs may also be associated with demolition-type
wastes, such as asphalt and roofing materials. The presence of methane within the soil gas at the
siteistypical of landfill conditions.

5.1.3: Extent of Contamination

This section describes the findings of the investigation for al environmental media that were
investigated.

Chemical concentrationsarereported in parts per billion (ppb, or microgramsper liter) for water and
partsper million (ppm, or milligramsper kilogram) for soil and sediment. For comparison purposes,
where applicable, SCGs are provided for each medium.
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Table 1 summarizes the degree of contamination for the contaminants of concern in surface soil,
subsurface soil, shoreline soils, sediments, groundwater and surface water and compares the data
withthe SCGsfor thesite. Figures4 through 15 indicate, by samplelocation, the analytesthat were
identified as constituents of concernin the Sl report risk analysis and which exceed SCGsfor each
environmental medium. For those media for which constituents of concern were not identified in
the Sl report risk analysis (due to a lack of potential receptors), all anaytes present at levels
exceeding SCGs are indicated for each sample location. The following are the media which were
investigated and a summary of the findings of the investigation.

Surface Soil

SVOCs (mainly PAHs) and metals are the main contaminants of concern in surface soil. As
indicated in Figure 4, PAHs and iron are present at elevated |level s throughout the site surface soils,
with arsenic, cadmium, and/or lead also present at elevated levels at select locations. Asindicated
inTablel, individual PAHswere detected at levelsas high as 100 ppm (pyrene). Iron was detected
at levels ranging from 7,920 ppm to 59,500 ppm. Other metals commonly detected at elevated
levels but not identified as constituents of concern within the Sl report include chromium, copper,
mercury, nickel and zinc.

Subsurface Sail

SV OCsand metal sare the main contaminants of concernin both the unsaturated and saturated soils.
Asindicatedin Figures5 and 6, PAHs are present at el evated | evel sthroughout the subsurface sails,
with arsenic and/or lead also present at elevated levels at select locations. Individual PAHs were
detected at levels as high as 140 ppm (fluoranthene in a saturated soil sample). The detection of
31,900 ppm lead at soil boring SB-7 (see Figure 5) prompted the subsequent installation of three
additional borings, which did not confirm the presence of alead hot spot in thisarea. In general,
higher level sof contamination weredetected in the saturated subsurface soilsthanin the unsaturated
subsurface soils. Other metals commonly detected at elevated levelsin the subsurface soils but not
identified as constituents of concern within the S report include beryllium, cadmium, chromium,
copper, iron, mercury, nickel and zinc.

Background subsurface soil samples were collected at two locationsto the east of the site (MW-1S
and B-13). The presence of VOCs, PAHs and metals at one location (MW-1S) resulted in its
elimination from further consideration as being representative of background conditions. While no
organic compounds were detected at the second sample location (B-13), auminum, beryllium,
cadmium, iron, and zinc were detected at levels exceeding SCGs.

Sediments

Sediments sampled during theinvestigationsincluded shoreline sediments (of which three of the 21
samples were more representative of soils than sediments and are therefore described as shoreline
soils), pier sediments and pond sediments. Effects Range- Low (ERL) and Effects Range - Median
(ERM) levels were the SCGs used in evaluating the sediment contaminant levels, as described in
more detail in afootnote to Table 1.
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Asindicated in Figure 7 (based on ERLS) and Figure 8 (based on ERMSs), SV OCs and metals were
the main contaminants of concern in the sediments. In general, the highest SV OC concentrations
were detected in the shoreline soil samples while the highest metals levels were generally detected
in the pier sediment samples. The maximum concentration of an individual PAH was 4,200 ppm
for fluoranthenein ashoreline soil sample. PAH levelsin shoreline, pier and pond sediments were
significantly less (i.e., lessthan 100 ppm for individual compounds). All of the metals detected in
the sediments were generally present at levels less than 400 ppm, with the exception of 4,840 ppm
lead in one pond sediment sample. Other constituents detected at elevated levelsincluded 4,4-DDT
in shoreline soil samples (concentrations ranged from 0.03 to 0.064 ppm) and PCBs in one pond
sample (at a concentration of 0.92 ppm).

Two pier sediment sample locations (SD-9 and SD-10) were intended to represent background
conditions, but the sediments present at theselocationsweremorerepresentativeof pier construction
materials (i.e., quartz sand) than naturally occurring sediment. Therefore, they were not considered
as being representative of background sediment quality. The Bay sedimentsin the vicinity of the
site have been characterized through various other studies, however. Sampling of sedimentsfrom
the Bay near the site indicate that SVOCs, PCBs and metals are commonly detected at elevated
levelsin the Bay sediments.

Groundwater

The groundwater was eval uated with respect to both groundwater criteria based on use of the water
asadrinking water supply (GA criteria) (even though the water is saline and is not used as asource
of drinking water) and surface water criteria (Class | criteria), due to the potential discharge of
groundwater directly into the Bay.

Asindicated in Figures 9, 10, and 11, VOCs, SVOCs and metals are the main contaminants of
concern in shallow, intermediate and deep groundwater when compared to the GA criteria. As
indicated in Figures 12, 13, and 14, when groundwater quality iscompared to surface water criteria,
the same groups of contaminants are present at levels exceeding SCGs, but to a lesser extent than
when the data are compared to the GA criteria. Individual VOC concentrations are generally less
than 100 ppb and individual SVOC concentrationsare generally lessthan 150 ppb. Whilenumerous
metals are present in unfiltered samples at level s exceeding the SCGs, asmaller subset of metalsis
present at elevated levelsin the filtered groundwater samples. Few metals were detected at levels
exceeding SCGswhen groundwater sampleswere collected using low flow sampling methods. Such
sampling methods reduce the amount of suspended particlesin the groundwater samples. Giventhe
reduction in metals levels in both the filtered samples and the samples collected using low flow
methodologies, it can be concluded that the majority of the elevated metals concentrations are
attributable to the presence of suspended soil particles, rather than dissolved metals.

Surface Water
Zinc was the only constituent present in the surface water samples at a level exceeding SCGs, as

indicated in Figure 15. Surface water samples SW-9 and SW-10, collected at the outer reaches of
the piers and thought to be representative of background Bay conditions, also contained zinc at
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elevated levels. Therefore, the presence of elevated zinc levels in the surface water samples is
considered to be attributable to general Bay conditions, rather than being site-related.

Soil Gas

Methane, a common landfill gas component, was detected in on-site soil gas samples. Landfill
operating requirements require that methane and other explosive gases must not exceed 25% of the
LEL within structures and must not exceed the LEL at or beyond the property line. While these
criteria were not exceeded under current site conditions, the detection of explosive soil gases at
level sexceeding 25% of the LEL in site soil gassamplesindicatesapotential for future exceedances
of these criteria once the site is covered and devel oped for future use.

5.2:  Interim Remedial M easur es

An interim remedial measure (IRM) is conducted at a site when a source of contamination or
exposure pathway can be effectively addressed before completion of the SI/RAR. There were no
IRMs performed at this site during the SI/RAR.

5.3:  Summary of Human Exposur e Pathways

This section describes the types of human exposures that may present added health risksto persons
at or around the site. A more detailed discussion of the human exposure pathways can be found in
Section 6 of the Sl report.

An exposure pathway describes the means by which an individual may be exposed to contaminants
originating from a site. An exposure pathway has five elements: [1] a contaminant source,
[2] contaminant rel ease and transport mechanisms, [3] apoint of exposure, [4] aroute of exposure,
and [5] areceptor population.

The source of contamination is the location where contaminants were released to the environment
(any waste disposal area or point of discharge). Contaminant release and transport mechanisms
carry contaminants from the source to a point where people may be exposed. The exposure point
isalocation where actual or potential human contact with a contaminated medium may occur. The
route of exposure is the manner in which a contaminant actually enters or contacts the body (e.g.,
ingestion, inhalation, or direct contact). The receptor population isthe people who are, or may be,
exposed to contaminants at a point of exposure.

An exposure pathway is complete when all five elements of an exposure pathway exist. An
exposure pathway is considered a potential pathway when one or more of the elements currently
does not exist, but could in the future.

Sincethesiteiscurrently fenced to prevent access, the primary exposure pathways of concern at the
siteare associated with the proposed future use, where park empl oyees, construction workersand/or
park visitors could potentially be exposed to vapors and dust through inhalation, surface soils
through ingestion and direct contact, and biota (such asfish and shellfish) through ingestion. These
exposure pathways could present potential risksto future park visitorsand workersif the siteisnot
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remediated. Although the groundwater at the site is impacted above standards based on drinking
water quality, the presence of saline conditions at the site, the proximity of the Bay, and the
availability of public water suppliesintheareamakeit highly unlikely that groundwater will be used
asasourceof drinkingwater and, therefore, groundwater isnot considered to present apotential risk
to future park visitors or workers.

5.4: Summary of Environmental | mpacts

This section summarizes the existing and potential future environmental impacts presented by the
site. Environmental impacts include existing and potential future exposure pathways to fish and
wildlife receptors, aswell as damage to natural resources such as aquifers and wetlands. Potential
impacts to macrobenthic invertebrates, fish, birds, and small mammals via soil/sediment ingestion,
ingestion of food (plants or animal s) containing accumul ated chemicalsfrom the soil, surface water
or sediment, and ingestion of or dermal contact with surface water were evaluated. While the
presence of PAHs and metals in soilswere found to present a potential risk to terrestrial receptors,
itisdifficult to separate site-related contaminants from contaminants normally prevalent in highly
urbanized areas. Similarly, potential risks were associated with exposuresto metals, PAHs, DDT,
and PCBsin sediments, but the presence of similar contaminantsin adjacent areas of the Bay makes
it difficult to separate site-related contaminants from contaminants originating from other sources.

While groundwater quality at the site has been impacted, it is unlikely that surface water quality
criteria will be exceeded when groundwater discharges to the Bay, due to the low rates of
groundwater discharge and the relatively low concentrations of contaminants in groundwater.
Therefore, groundwater is not expected to present a potential environmental impact.

SECTION 6: SUMMARY OF THE REMEDIATION GOALSAND THE PROPOSED USE
OF THE SITE

Goalsfor the remedia program have been established through the remedy selection process stated
in 6 NYCRR Part 375-1.10. At a minimum, the remedy selected must eliminate or mitigate all
significant threats to public health and/or the environment presented by the hazardous substances
disposed at the site through the proper application of scientific and engineering principles.

The proposed future use for the Bush Terminal Landfill Piers 1-4 site is as recreational space.
Specifically, the site is to be developed as a park, with soccer/softball fields, an indoor hockey
facility, acommunity building and enhanced natural areas (an existing areaof maturetreesasabird
conservancy zone and enhanced wetland areas).

Therefore, the remediation goals for this site are to eliminate or reduce to the extent practicable:

. exposures of persons at or around the site to SV OCs and metals in surface and subsurface
soils and sediments;

. environmenta exposures of floraor faunato SV OCs and metasin surface soils and sediments,
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. the release of contaminants from soil into groundwater that may create exceedances of
groundwater quality standards;

. the release of contaminants from surface soil into sediments and surface water through
erosion; and
. the release of contaminants from soil gasinto indoor air or confined spaces via soil vapor.

Further, the remediation goals for the site include attaining to the extent practicable:
. TAGM 4046 Soil Cleanup Objectivesin the landfill area;

. ERM and/or ERL sediment levels, as defined in the NY SDEC “Technical Guidance for
Screening Contaminated Sediments” in the pond and shoreline areas; and

. Conservation and enhancement of natural settings and habitat, such as the existing wooded
areaand wetlands.

SECTION 7: SUMMARY OF THE EVALUATION OF ALTERNATIVES

The sel ected remedy must be protective of human health and the environment, be cost-effective, and
comply with other statutory requirements. Potential remedial alternatives for the Bush Terminal
Landfill Piers 1-4 site were identified, screened and evaluated in the RA report which is available
at the document repositories identified in Section 1.

Inidentifying potential responseactionsfor thesite, guidelinespresentedin NY SDEC TAGM 4044,
“Accelerated Remedial Actions at Class 2, Non-RCRA Regulated Landfills” were considered.
These guidelines state that at landfill sites, engineering controls are typically appropriate for the
long-term protection of human health and the environment, in combination with hot spot removals,
where necessary, and the implementation of institutional controls. The complete removal or
treatment of wastes from a landfill site is technically impracticable in most cases. Source control
through the implementation of engineering controls is often the most appropriate means of
addressing potential risks posed by alandfill site. Since no hot spot areaswereidentified during the
Sl, hot spot remediation was not included as a general response action.

A summary of the remedial alternatives that were considered for this site is presented below. The
present worth represents the amount of money invested in the current year that would be sufficient
to cover all present and future costs associated with the alternative. This enables the costs of
remedial alternativesto be compared on acommon basis. Asaconvention, atimeframe of 30 years
is used to evaluate present worth costs for alternatives with an indefinite duration. This does not
imply that operation, maintenance, or monitoring would cease after 30 years if remediation goals
are not achieved.
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7.1: Description of Remedial Alter natives

The following potential remedies were considered to address the contaminated soils, landfill gas,
groundwater, and sediment at the site. The alternatives presented below include five sets of
aternatives, each addressing a separate environmental medium at the site. The No Action
aternative is presented in each set of alternatives. In each case, it is presented as a procedural
requirement and as a baseline for comparison.

Specific details of the remedial aternatives are presented below. Because the soil and sediment
remedial alternatives are inter-related (because pond filling activities could involve the reuse of
excess material generated during construction of the soil cover), thefinal cost of each soil remedial
alternativeis dependent upon the sediment remedial alternative with which it ispaired. Therefore,
for each soil alternative (except the No Action alternative), arange in remedial costsis presented.

Soil Remedial Alter natives

Alternative SO-1: No Action

The No Action Alternative dlowsthe site soilsto remain in an unremediated state. Thisalternative
would leavethe site soilsin their present condition and would not provide any additional protection
to human health or the environment. There are no costs associated with this alternative.

Alternative SO-2: 2-Foot Soil Cover with 6-1nch Soil Cover in Wooded Area and
I nstitutional Controls

PresentWorth: . ... .. $5,900,000 to $11,000,000
Capital Cost: ...t $5,700,000 to $10,800,000
Annual OM&E&M (Years 1-30): .. ..ottt ettt $12,000

This alternative consists of the covering of landfill areas with a 2-foot thick soil cover, with the
exception of the existing area of mature trees, where a 6-inch soil cover would be placed over the
soils, allowing the existing trees to remain. Where alternate surface materials are used as required
for park design (e.g., softball/soccer fields), their thickness would be considered to be part of the
cover. A demarcation layer would be placed beneath the covers to provide a visual separation
between the covers and the underlying landfill materials. The site would be restored by seeding.
Fencing would be used to control public accessin the areawith the 6-inch soil cover. Itisexpected
that this alternative could be implemented within a 10 to 12 month period following completion of
design and permitting activities. Institutional controls would be implemented to ensure that future
site useislimited to non-residential purposes and to require prior notification of NY SDEC of any
activities expected to extend to or below the cover layer. Annual certification and inspection would
be provided to insure the integrity of the cover. A maintenance plan would provide for necessary
repairs, such as management of breachesin the cover caused by fallen trees.
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Alternative SO-3: Part 360 Cap with 6-Inch Soil Cover in Wooded Area and I nstitutional

Controls
Present Worth: . ... ... $13,700,000 to $20,300,000
Capital CoSt: ... $13,400,000 to $20,000,000
Annual OM&M (Years 1-30): .. ..ottt i e $18,000 to $19,500

This alternative consists of the capping of landfill areas with a multi-layer cap in accordance with
theregulatory requirements of 6NY CRR Part 360, with the exception of the existing area of mature
trees, where a6-inch soil cover would be placed over the soils, allowing the existing treesto remain.
Landfill operations predated the requirementsfor an impermeable cap as currently defined in Part
360 and thus a Part 360 cap isnot specifically required. Regulatory requirementsin place at thetime
that the landfill operations were terminated consisted of placement of a soil cover. Site inspection
indicates that these requirements were satisfied.

A Part 360 cap, which includes a synthetic geomembrane layer, is more impermeable than a soil
cover but requires more stringent future land use restrictions to ensure the integrity of the
geomembrane layer. Institutional controls would be implemented to ensure that future site useis
limited to non-residential purposes and to require prior notification of NY SDEC of any activities
expected to extend to or below the Part 360 cap or soil cover. Fencing would be used to control
public access in the area with the 6-inch soil cover. It is expected that this aternative could be
implemented within a 14 to 16 month period following completion of design and permitting
activities. Annual inspection and certification would be provided to insure the integrity of the Part
360 cap and 6-inch soil cover. A maintenance plan would provide for necessary repairs, such as
management of breaches in the Part 360 cap or 6-inch soil cover caused by fallen trees.

L andfill Gas Remedial Alter natives

Alternative LFG-1: No Action

TheNo Action Alternative allowsthe siteto remain in an unremediated state with respect to landfill
gas management and would not provide any additional protection to human health or the
environment. There are no costs associated with this alternative.

Alternative LFG-2: Combined Passive/Active L andfill Gas Control with Institutional
Controlsand Monitoring

Present Worth: . ... oo $1,400,000
Capital CoSt: ..ot $970,000
Annual OME&M (Years 1-30): ...ttt e e ettt $31,000

This aternative consists of active landfill gas control in building areas and other areas where gas
accumulation or migration may pose a potential hazard without active removal. The final design
of the control system would be based on additional field studies and a modeling analysis. Active
control requires the use of blowers and other equipment to enhance the extraction of landfill gas
from the subsurface. In areas of the site where landfill gas generation is minimal and does not pose
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a potential risk, passive means (e.g., venting) would be utilized to collect and/or release the gas.
Passive control is appropriate for use with asoil cover since the soil cover allowsfor some passive
venting through the cover itself. Continued monitoring of landfill gaslevelsat the site and leaving
the sitewould ensurethat the gas control systemsare protective under future site use conditions. For
areas planned for passive gas management, a design assessment will emphasize gas management
systemsthat can be retrofitted to convert from passive to active operations, as needed, based on the
results of monitoring of system performance. Institutional controlswould include requirementsthat
NY SDEC be notified of any activities that could impact landfill gas collection and/or monitoring
systems. Thisalternative would be implemented concurrently with the construction of the landfill
cover and with the construction of any structures associated with future site use.

L FG-3: Active Landfill Gas Control with Institutional Controls and Monitoring

Present WOrth: . . ..o $2,000,000
Capital CoSt: .ot $1,300,000
Annual OM&E&M (Years 1-30): .. ..ottt e e et e $47,000

Thisaternative consists of activelandfill gas control both beneath the landfill soil cover or Part 360
cap and in building areas and other areas where gas accumul ation or migration may pose a potential
hazard without activeremoval. Active control isbest suited for use with amulti-layer Part 360 cap,
since the gas has a tendency to accumulate beneath the geomembrane layer. A gas venting layer
beneath the geomembrane combined with blowersand other gas extraction equi pment allowsfor the
collection and release of landfill gasfrom beneath the cap (or cover). Thefinal design of thelandfill
gas control system would be based on additional field studies and amodeling analysis. Continued
monitoring of landfill gas levels at the site and leaving the site will ensure that the gas control
system is protective under future site use conditions. Institutional controls would include
requirements that NY SDEC be notified of any activities that could impact landfill gas collection
and/or monitoring systems. This alternative would be implemented concurrently with the
construction of thelandfill cap (or cover) and with the construction of any structures associated with
future site use.

Groundwater Alternatives

Alter native GW-1: No Action

Present WOrth: . ... $6,000
Capital CoSt: ..ot $6,000
ANNUAl OM & M o $0

The No Action Alternative allows the site to remain in an unremediated state with respect to
groundwater. It would include the grouting of existing monitoring wells. This alternative would
not provide any additional protection to human health or the environment.

Alternative GW-2: Ground Water Monitoring with Institutional Controls

Present WOrth: . ... $190,000
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Capital COSt: ..ot $92,000
Annual OM&M:

(= 1 $55,000
(YK ) o $53,000

This aternative includes the grouting of existing monitoring wells, installation of new wells
following site construction activities, periodic groundwater monitoring, and the implementation of
institutional controls to prevent future groundwater use at the site, thereby preventing future
exposures to groundwater.

Sediment Remedial Alternatives

Alternative SD-1: No Action

The No Action Alternative allows the site to remain in an unremediated state with respect to
sediment and would not provide any additional protection to human health or the environment.
There are no costs associated with this alternative.

Alternative SD-2: Covering of Shallow Pond Area Sediments and Shor eline Stabilization
with Institutional Controls

Present Worth: .. ... $3,500,000
Capital CoSt: ..ottt e $3,400,000
Annual OM& M:

(YEarS 1-0): ot $11,000
(YEAr B-30): .ottt e $6,000

This aternative includes the covering of shallow pond area sediments and shoreline stabilization
measures to minimize future erosion of the landfill’ s shoreline slopes. Asillustrated in Figure 16,
aone-foot thick layer of clean fill materials would be placed over contaminated shallow sediments
(i.e., sediments that are covered with less than 10 feet of water) in the pond areas and in adjacent
wetland areas. This alternative would also include institutional controls requiring NY SDEC
notification of any future activities that could disrupt the sediment cover or shoreline stabilization
areas. Following completion of design and permitting activities, it is estimated that this alternative
could be implemented within 6 to 8 months.

Alternative SD-3: Excavation/Covering of Shallow Pond Area Sediments, Filling/Covering
of Deeper Pond Area Sediments and Shor eline Stabilization with I nstitutional Controls

Present Worth: .. ... $4,600,000 to $6,600,000
Capital CoSt: ..ot $4,500,000 to $6,500,000
Annual OM&M:

(YEarS 1-0): o $11,000
(YA B-30): . oot $6,000
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This alternative includes excavation of a one-foot thick layer of contaminated sediments in the
shallow pond areas and in the adjacent wetlands and placement of one foot of clean cover soilsover
these areas. In the deeper pond aresas, fill materials derived from onsite would be placed to decrease
the depth of water in the ponds to enable attainment of a specified (target) pond depth. A diagram
of this alternative is shown in Figure 16. One foot of clean cover soil would be placed over thefill
materials and will be completed to the target pond depth. Thus, the entire bottom of the pond and
the adjacent wetlands would be covered with one foot of clean soil under thisalternative. Thetarget
pond depth will be pre-determined and will be based on the most appropriate pond depth for habitat
purposes. Additional field work would be conducted to determine the target pond depth (the
minimum target depth is likely to be 6 to 10 feet). This alternative would aso include shoreline
stabilization measures to minimize future erosion of landfill shoreline slopes.

Thefill usedin thisalternative (i.e. in deeper pond areas below the one foot clean soil layer) would
include reuse of select excess materials generated during the grading and covering of the landfill.
Sampling and chemical analysis of excessfill material will be performed to assist thefill selection
process and insure that fill materials used for this purpose are acceptable. This alternative would
alsoincludeinstitutional controlsrequiring NY SDEC notification of any future activitiesthat could
disrupt the sediment cover or shoreline stabilization areas. Due to this alternative’s inter-
relationship with landfill covering activities, construction would generally coincide with landfill
cover construction, although shoreline stabilization would likely be conducted prior to cover
construction. Following completion of design and permitting activities, it is estimated that this
alternative could beimplemented within 14 to 16 months, depending on the sel ected soil aternative.

Alternative SD-4. Covering of Pond Area Sediments, Salt Marsh Habitat Creation and
Shoreline Stabilization with Institutional Controls

Present Worth: .. ... $3,300,000
Capital CoSt: ..ottt e $3,100,000
Annual OM& M:

(Years1-5): ... Incrementally falling from $42,000 to $18,000/year
(YEAr B-30): ..ttt $6,000

In this alternative, the ponds would befilled and covered in such amanner asto create a salt marsh
and no open water habitat would be retained within the pond areas. This alternativeisillustrated
in Figure 16. This alternative would reuse a significantly greater volume of the excess materials
generated during landfill covering than Alternative SD-3. This alternative would also include
shoreline stabilization measures to minimize future erosion of landfill shoreline slopes.

This alternative would also include institutional controls requiring NY SDEC notification of any
future activities that could disrupt the sediment cover or shoreline stabilization areas. Dueto this
aternative's inter-relationship with landfill covering activities, construction would generally
coincide with cover construction, although shoreline stabilization would likely be conducted prior
to cover construction. Following completion of design and permitting activities, it is estimated that
this aternative could be implemented within 14 to 18 months, depending on the selected soil
alternative.
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7.2:  Evaluation of Remedial Alternatives

Thecriteriatowhich potential remedial aternativesarecompared aredefinedin6 NY CRR Part 375,
which governsthe remediation of environmental restoration projectsin New Y ork State. A detailed
discussion of the evaluation criteria and comparative analysisis included in the RA report.

Thefirst two evaluation criteriaare termed “threshold criteria’ and must be satisfied in order for an
alternative to be considered for selection.

1. Protection of Human Health and the Environment. Thiscriterionisan overall evaluation of each
aternative s ability to protect public health and the environment.

2. Compliancewith New Y ork State Standards, Criteria, and Guidance (SCGs). Compliance with
SCGs addresses whether aremedy will meet environmental laws, regulations, and other standards
and criteria In addition, this criterion includes the consideration of guidance which the NY SDEC
has determined to be applicable on a case-specific basis.

The next five “primary balancing criteriad’ are used to compare the positive and negative aspects of
each of the remedial strategies.

3. Short-term Effectiveness. The potential short-term adverse impacts of the remedial action upon
the community, the workers, and the environment during the construction and/or implementation
are evaluated. The length of time needed to achieve the remedial objectivesis aso estimated and
compared against the other alternatives.

4. Long-term Effectiveness and Permanence. Thiscriterion evaluates the long-term effectiveness
of theremedial alternativesafter implementation. If wastesor treated residualsremain on-site after
the selected remedy has been implemented, the following items are evaluated: 1) the magnitude of
theremaining risks, 2) the adequacy of the engineering and/or institutional controlsintendedto limit
the risk, and 3) the reliability of these controls.

5. Reduction of Toxicity, Mobility or Volume. Preferenceisgiven to aternativesthat permanently
and significantly reduce the toxicity, mobility or volume of the wastes at the site.

6. Implementability. Thetechnical and administrativefeasibility of implementing each alternative
areevaluated. Technical feasibility includesthe difficulties associated with the construction of the
remedy and the ability to monitor its effectiveness. For administrative feasibility, the availability
of the necessary personnel and materialsis evaluated along with potential difficultiesin obtaining
specific operating approvals, access for construction, institutional controls, and so forth.

7. Cost-Effectiveness. Capital costsand operation, maintenance, and monitoring costsare estimated
for each alternative and compared on a present worth basis. Although cost-effectivenessisthe last
balancing criterion evaluated, wheretwo or moreaternatives have met the requirements of the other
criteria, it can be used asthe basisfor thefinal decision. The costsfor each alternative are presented
in Table 2.
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Thisfinal criterion isconsidered a“modifying criterion” and is taken into account after evaluating
those above. It is evaluated after public comments on the Proposed Remedial Action Plan have
been received.

8. Community Acceptance - Concernsof the community regarding the SI/RA reportsand the PRAP
have been evaluated. The responsiveness summary (Appendix A) presents the public comments
received and the manner in which the NY SDEC addressed the concerns raised. In general, the
public comments received were supportive of the selected remedy. Several comments were
received, however, pertaining to the limitation of public access to the wooded area with the 6-inch
soil cover through the use of prohibitive fencing and the requirement that only supervised access be
allowed in this area. The public objected to such stringent access controls, indicating that they
would like the restrictions eased to alow greater public accessibility. As a result of the public
comments, NYSDEC and NY SDOH have agreed to modify the remedy to allow greater public
access to this area in a manner that assures the protection of public health. The remedy in the
wooded area has been revised to allow unsupervised but controlled public access. This controlled
access will be achieved by the use of less restrictive fencing (such as split-rail type fencing) along
engineered walkways (such as raised walkways or trails) with additional vegetative plantings and
signage, combined with more frequent inspections to insure the integrity of the 6-inch soil cover.
During inspections, the presence of the demarcation layer between the soil cover and the underlying
fill materialswill enableadefinitive determination regarding the possibleimpai rment of theintegrity
of the soil cover. The final design details of this element of the remedy will be determined during
the remedia design, in conjunction with the final park design for this area

SECTION 8: SUMMARY OF THE SELECTED REMEDY

Based on the Administrative Record (Appendix B) and the discussion presented below, the
NY SDEC has selected aremedy for the site that consists of the following remedial aternatives:

SO-2: 2-Foot Soil Cover with 6-Inch Soil Cover in Wooded Area and Institutional Controls

LFG-2: Combined Passive/Active Landfill Gas Controls with Institutional Controls and
Monitoring

GW-2 Groundwater Monitoring with Institutional Controls

SD-3 Excavation/Covering of Shallow Pond Area Sediments, Filling/Covering of Deeper Pond
Area Sediments and Shoreline Stabilization with Institutional Controls

The elements of this remedy are described at the end of this section. The combined components of

the selected remedy, including a conceptual landfill gas management plan, are shownin Figure 17.

The selected remedy is based on the results of the SI and the evaluation of alternatives presented in
the RAR. The selected remedy is protective of human health and the environment while meeting
the remedial goalsfor the proposed future use of the site. The soil cover, landfill gas management
and sediment covering/stabilization components combined with institutional controls will be
protective of human health under the proposed future use of the site as a park. The containment
features of the soil cover and sediment covering/stabilization componentswill also be protective of
the adjacent Upper New Y ork Bay, both with respect to surface water and sediment quality. The
remedy can be implemented within a relatively short time with few impacts to the adjacent
community and is expected to be effective over thelong-term. The containment features reducethe
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mobility of the existing contaminants. The individual components of the remedy are readily
implemented.

Each of the individual alternatives that make up the selected remedy were chosen because they
satisfy the threshold criteria and provide the best balance of the primary balancing criteria, as
described in Section 7.2, for the individual environmental media that they address. A summary of
the basis for the selection of each of the individual remedy components is presented below:

Basisfor Selected Soil and Groundwater Remedy

Alternative SO-1 will not eliminate the direct exposure pathway for human contact with
contaminated waste and surface soils and therefore must be eliminated from further consideration.
Alternatives SO-2 (soil cover) and SO-3 (Part 360 cap) are equally effective at achieving the
remediation goalsfor the site by preventing human exposure to waste and soils that exceed TAGM
4046 soil cleanup guidelines. Alternative SO-2 (soil cover) and SO-3 (Part 360 cap) are also
equivalent with respect to protection of environmental receptors, including groundwater and surface
water, for several reasons. The landfill has been in place for more than thirty years and has already
received considerableflushing frominfiltration of precipitation, and frominflow of groundwater and
salinetidal water. Existing contaminant levelsin groundwater arelow and in all but afew instances,
are below applicable groundwater standards, and therefore do not require extensive additional
protection. The water table is shallow throughout the site, generally about 10 to 15 feet below
ground surface, while wastes extend as deep as 70 feet below ground surface. Asaresult, most of
the waste contained in the landfill is below the water table. Placement of an impermeable cap on
landfillsisintended to isolate wastes from water flow as a means to minimize leachate production.
Placement of animpermeable cap on top of alandfill sitewith mostly saturated wastes, asisthe case
at Bush Termina Landfill Piers 1-4, will not substantially lessen water contact with wastes
compared to placement of asoil cover. Groundwater bel ow thesiteunder current conditionsissaline
and the close proximity to the Bay eliminates consideration of the use of onsite groundwater for
potable water supply. Alternate potable water supplies are already available for residents of the
region. Environmental easements will further insure that there will be no usage of on site
groundwater for production or other purposes.

With respect to protection of the Bay and contained sediments, Alternatives SO-2 and SO-3 are
equally protective. Currently, there are no measurabl e impactsin surface water or sediment that can
be attributed to the landfill. Both alternatives will therefore be equally effective in assuring that
impacts to surface water and sediment will not occur in the future. Both methods will eliminate
impacts related to erosion of contaminated soils and wastes from the site.

Withrespect tothefive balancing criteria, Alternatives SO-2 and SO-3 both have short-termimpacts
which can easily be controlled. Thetime needed to achieve the remediation goalswould belongest
for Alternative SO-3, since its implementation involves a greater total thickness of material, a
greater number of material types, more complexity in execution of construction, and agreater level
of quality control and testing during its application. Since Alternative SO-3 involves the use of a
greater volume of construction materials, it would incur impacts caused by a higher number of
trucks needed to transport thematerial onto thesite. Alternatives SO-2 and SO-3 areequivalent with
respect to public health protection and environmental protection under both short termandlongterm
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conditions. Alternative SO-2 and Alternative SO-3 are both readily implemented. However,
Alternative SO-2 involves the use of more common and standard construction techniques.

With respect to cost, Alternative SO-2 is substantially less expensive than Alternative SO-3 while
achieving the samedegreeof public health and environmental protection. Consequently, Alternative
SO-2is considerably more cost-effective, averaging approximately $8 million to $9 million less
than Alternative SO-3, depending on the sediment alternative with which it is paired. Further,
Alternative SO-2 will not require a mounded profile and the greater thickness of construction
materials that are necessary for Alternative SO-3 (Part 360 cap). Consequently, Alternative SO-2
can be designed in amanner that will fully support the end use of the site as a public park and will
therefore maximize the public use benefit of the property. Alternative SO-2 conformswell with the
park development criteria, including (1) maintaining arelatively low profile at the park entrance,
and (2) maintaining grade variability with level and contoured topography that can support all
contemplated uses, including active and passive recreation features such as walkways and playing
fields. The greater compatibility of SO-2 with park development criteria weighs toward greater
community acceptance than Alternative SO-3.

Alternative GW-2 (groundwater monitoring with institutional controls) providesgreater attainment
of remediation goalsthan Alternative GW-1 (no action). Alternative GW-2 providesgreater control
of potential exposures to groundwater compared to the no action alternative, which provides no
added protection over theexisting siteconditions. Alternatives GW-2 satisfiesthethreshold criteria
and meets the balancing criteriamore effectively than the no action alternative by providing added
protection at minimal cost.

Basisfor Selected Landfill Gas Remedy

Alternative LFG-2 (combined passive/active landfill gas control) helps achieve the remediation
goalsfor thesite by controlling the discharge of landfill gaseswhere such gases could pose potential
health and safety concerns. Alternative LFG-2 would also comply with explosive gas (methane)
standards established for landfills. Alternative LFG-3 (active landfill gascontrol) would be similar
to Alternative LFG-2 interms of itslevel of protectiveness and compliance with landfill gaslimits.

Because both alternatives satisfy the threshold criteria, the five balancing criteria are particularly
important in selecting the preferred landfill gas remedy. The short-term impacts associated with
Alternatives LFG-2 and LFG-3 would be comparable, resulting in few impacts to the surrounding
community and comparableimplementation periods. Similarly, both alternativeswoul d be expected
to beeffectivein thelong-term. Both alternativesare al so expected to similarly control the mobility
of the landfill gas.

The more extensive active controls included in Alternative LFG-3 would be more difficult to
implement and more costly than the combined passive and active controls of Alternative LFG-2.
Dueto the long residence time of wastesin the landfill and the preponderance of inert construction
and demolition debrisinthelandfill, gasproduction ratesarevery low. Thesefield conditionsresult
invery low cost effectivenessof Alternative LFG-3. Flexibledesign elementsin Alternative LFG-2
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will enable conversion from a passive system to an active system if post-construction conditions
warrant.

Basisfor Selected Sediment Remedy

Alternative SD-3 (excavation/covering of shallow pond area sediments, filling/covering of deeper
pond area sediments and shoreline stabilization) would help achieve the remediation goals for the
siteby preventing exposuresof both human and environmental receptorsto contaminated sediments.
It would also achieve remedial goals by reducing potential erosion of contaminated sediments/soils
and by conserving and enhancing existing tidal wetland areas. While NY CEDC preferred the salt
marsh aternative (SD-4) for remediation of the pond areas due to its cost-effectiveness, that
alternative would result in the greatest alteration of the existing aquatic habitat complex (i.e.
replacement of an open water/fringe salt marsh habitat with a salt marsh habitat). Inimplementing
the New York Tidal Wetland Land Use Regulations, NY SDEC maintains a program standard
opposed to habitat exchange. Therefore, Alternative SD-3, which achievesthe established remedial
goals, and maintains the existing aquatic habitat complex of open water and fringing salt marsh, is
supported by NY SDEC and is presented asthe preferred sediment alternative within the RA report.
Under Alternative SD-2 (covering of shallow pond area sediments and shoreline stabilization),
however, some tidal wetlands would be reduced in size by the placement of the sediment cover
without prior excavation.

Each of the sediment remedial aternatives would be comparable in terms of preventing future
exposures to sediments/soils containing contaminants at levels exceeding NY SDEC Sediment
Screening Criteria. As stated above, Alternative SD-3 provides a programmatic advantage over
Alternative SD-4 dueto thefact that it doesnot involve habitat exchange. Alternative SD-4 replaces
the existing open water habitat with a salt marsh habitat, so it does not meet this programmatic
standard.

With respect to the five balancing criteria, short-term and long-term effectiveness would be fairly
comparable between the alternatives.

Each of the aternatives offers a reduction in the potential mobility of contaminated sediments
through the containment features of the sediment covers and shoreline stabilization measures.

With respect to implementability, Alternative SD-2 is the most easily implemented, as it requires
no excavation and covering of the shallow pond areas only. Alternative SD-4 followsin terms of
implementability, as the filling of the entire ponds to wetland elevations is more easily conducted
than filling only the deeper portions of the ponds under Alternative SD-3.

Alternative SD-4 offers the greatest cost-effectiveness, both in comparison with other sediment
alternatives and even more so when evaluated in combination with the covering aternatives, due
to itsreuse of a significant volume of the excess material generated during site covering.
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Basisfor Complete Site Remedy

While the basis for selecting the individual remedy components is presented above, the inter-
rel ationships between theindividual remedy componentsand theimpact of thoseinter-rel ationships
on thetotal siteremedial cost must also be considered in evaluating overall cost-effectiveness. As
stated previously, because the sediment remedia aternatives reuse excess materials generated
during covering of the site, theway in which the soil and sediment alternativesare combined greatly
impacts overall remedial costs. Total site remediation costs for combined remedies based on use
of the 2-foot soil cover are presented in Table 3 while total site remediation costs for combined
remedies based on use of the Part 360 cap are presented in Table 4.

Asindicatedin Table 3, theleast costly remedy that involvesthe use of the 2-foot soil cover is$10.8
million and consists of combined passive/active landfill gas control (Alternative LFG-2), ground
water monitoring (Alternative GW-2) and covering of pond areasedimentswith salt marsh creation
(Alternative SD-4). The highest cost complete remedy involving the use of the 2-foot soil cover,
at $17.2 million to $19.2 million, includes active landfill gas control (Alternative LFG-3), ground
water monitoring (Alternative GW-2) and excavation/covering of shallow pond area sediments,
filling/covering of deeper pond area sediments and shoreline stabilization (Alternative SD-3).

Asindicated in Table 4, the lowest cost complete remedy involving the use of the Part 360 cap, at
$18.6 million to $19.7 million, includes combined passive/active landfill gas control (Alternative
LFG-2), ground water monitoring (Alternative GW-2) and covering of pond area sediments with
salt marsh creation (Alternative SD-4). The highest cost complete remedy involving the use of the
Part 360 cap, at $25 million to $28.5 million, includes active landfill gas control (Alternative LFG-
3), ground water monitoring (Alternative GW-2) and excavation/covering of shallow pond area
sediments, filling/covering of deeper pond area sediments and shoreline stabilization (Alternative
SD-3).

Theestimated present worth cost to implement the compl ete remedy (consisting of Alternatives SO-
2, LFG-2, GW-2 and SD-3) is$16.6to 18.6 million, as presented in Table 3. The cost to construct
the remedy is estimated to be $15.9 million to $17.9 million and the estimated average annual
operation, maintenance, and monitoring cost for 30 yearsis $53,000. While this combined remedy
is not the least expensive complete remedy, it meets the programmatic requirements for sediment
remediation maintained by NY SDEC.

Elements of Selected Complete Remedy:
The elements of the selected remedy are as follows:
Selected Soil Remedy:

The selected soil remedy will consist of a2-foot soil cover, with a6-inch soil cover in the existing
wooded area and institutional controls, to be implemented as described below:

1. A remedial design program will be implemented to provide the details necessary for the
construction, operation, maintenance, and monitoring of the soil covers.
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The sitewill be cleared, excavated to achieve the site el evations necessary to support the future
siteuse, and graded. Excess materialswill be used as part of the sediment remedia alternative
or shipped off-site for disposal.

The soil covers (both 2-foot and 6-inch covers) will then be placed onthe site. Cover materials
will meet TAGM 4046 limits unless otherwise approved by NYSDEC and NYSDOH. A
demarcation layer will be placed beneath the coversto provide avisual separation between the
covers and the underlying landfill materials. The site will be restored by seeding. In certain
areas(e.g., soccer/softball fields), alternate material srequired for park design may takethe place
of the soil cover in providing abarrier to the underlying soils, aslong astwo feet of separation
is maintained.

A soils management plan will be devel oped to address residual contaminated soils that may be
excavated from the site in the future. The plan will require soil characterization and, where
applicable, disposal/reuse in accordance with NY SDEC regulations.

Institutional controlsin the form of environmental easementswill prevent future residential use
of the site. The environmental easementswill also require prior notification of NY SDEC of any
activities expected to extend to or below the cover layer and compliance with the approved soils
management plan. Annual certification and inspection will be required to insure the continued
integrity of the2-foot soil cover. Engineering controlswill a so beimplemented to control public
accessin the 6-inch soil cover thisarea. Public accessto thisareawill be controlled through the
construction of engineered pathways (such as raised walkways or trails) bordered by split-rail
typefencing with additional vegetative plantingsand signage. These elementswill be combined
with more frequent inspections to insure the integrity of the 6-inch soil cover. During
inspections, the presence of the demarcation layer between the soil cover and the underlying fill
materials will enable a definitive determination regarding the possible impairment of the
integrity of the soil cover. The final design details of this element of the remedy will be
determined during the remedial design, in conjunction with the final park design for this area.
A maintenance plan will provide for necessary repairs, such as management of breachesin the
soil cover caused by fallen trees.

Selected Landfill Gas Remedy:

The selected landfill gas remedy will consist of combined passive/active landfill gas controls with
institutional controls and monitoring, to be implemented as described below:

1.

A design modeling analysiswill be conducted to determinethe specific landfill gas management
features that will be required to manage landfill gas odors, off-site gas migration or other
nuisance- and safety-related landfill gas concerns. Additional field testing may be required to
support this analysis.

A passive gas venting system will be designed based on the results of the design modeling
analysis. Typically, passiveventing systemsconsist of ventingwellsand/or trench systems. The
design analysis will evaluate supplemental design elements, such as the provision of a
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geosynthetic gas venting layer beneath the cover. Gas vent release locations will be designed to
minimize impacts on future site use.

3. Activecontrolswill beusedto prevent landfill gasmigration into structures at the site (e.g., the
indoor hockey rink and community building) or other areaswherethereisapotential for landfill
gas to accumulate. The active controls will use mechanical means (e.g., blowers) to vent any
accumulated gases. The design of the structures themselves will also include appropriate
features (e.g., utility seals, vapor barriers, etc.) to address landfill gas migration.

4. Theactive controlswill be supplemented by combustible gas monitors with appropriate alarms
that will be placed in areas of on-site structures where the accumulation of landfill gas is
possible.

5. Landfill gasmanagement featuresalong Marginal Street will be defined following the modeling
design analysis. Potentia options include the construction of a monitoring system or the
construction of apassive gasventing system. Both optionswill include utility sealsfor subgrade
utility linesto prevent off-site migration of landfill gas through the utility bedding materials.

6. Pre-construction perimeter landfill gas monitoring will be conducted to provide a baseline to
determine if later site construction activities have an impact on landfill gas migration.

7. A contingency plan will be developed to address odors and gas-related nuisances or problems,
should they develop in the future.

8. Institutional controlsin theform of environmental easementsthat will require prior notification
of NYSDEC of any activities expected to impact landfill gas collection and/or monitoring
systems or the design or construction of any new facilities that could require landfill gas
collection systems will be implemented.

Selected Groundwater Remedy:

The selected groundwater remedy will consist of groundwater monitoring on a periodic basis to
monitor any changes to groundwater quality over time, to be implemented as described below:

1. Becauseitislikely that on-site construction activities will damage existing monitoring wells,
the existing wells will be permanently sealed prior to initiation of construction activities, and
replaced with monitoring wells located around the perimeter of the site after construction is
complete.

2. Groundwater samples will be collected periodically for chemical analysis.

3. Ingtitutional controls in the form of environmental easements that will prevent future
groundwater use at the site will be implemented.
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Selected Sediment Remedy:

The selected sediment remedy will consist of excavation and covering of shallow pond area
sediments, filling and covering of deeper pond area sediments, and shoreline stabilization with
institutional controls, to be implemented as described below:

1. A pre-design survey will be conducted to evaluate the final depth of fill within the pond areas,
based on benthic habitat and water quality. It isexpected that afinal pond depth that maintains
awater depth in the range of 6 to 10 feet will be acceptable from a habitat standpoint.

2. Design studies will be conducted to determine the most cost-effective means of stabilizing the
landfill slopes along the Bay, given the proposed future use of the site. Stabilization methods
could consist of stonerip rap, interlocking stonewall units, gabions or other types of revetment
erosion control.

3. Construction of the slope stabilization features will likely begin before completion of the soil
cover, to minimizeimpactsto the cover caused by construction vehiclestraveling acrossthe site
to the shoreline stabilization areas. Construction may require cutting back of the existing steep
slopes. Excavated materials could potentially be reused on-site (e.g., in the pond fill areas) or
could require disposal off-site.

4. Within the tidal wetland areas along the shoreline of the ponds and within the shallow pond
areas, a one-foot depth of sediments will be removed, dewatered and transported off-site for
disposal or used asfill in the deeper pond areas. It isalso possible that the materials could be
dewatered and placed under the landfill cover. Onefoot of clean suitable materialswill then be
placed in the areas where the sediments were removed.

5. An access way will be constructed to the deeper pond areas, and excess materials generated
during shallow sediment excavation, shoreline stabilization and/or landfill cover construction
will be used to fill the deeper pond areas. The upper one foot of surficial material will consist
of clean material, as described in the previous paragraph.

6. Ingtitutional controlsin the form of environmental easements that require prior notification of
NY SDEC of any activitiesthat may impact the effectiveness or protectiveness of the shoreline
stabilization area or pond or wetland remediation areas will be implemented.

The property owner will complete and submit to the NY SDEC an annual certification until the
NY SDEC notifiesthe property owner in writing that this certificationisno longer needed. This
submittal will contain certification that the institutional controls and engineering controls put
in place, pursuant to the Record of Decision, arestill in place, have not been altered, and are still
effective.

SECTION 9: HIGHLIGHTSOF COMMUNITY PARTICIPATION

As part of the Bush Terminal Landfill Piers 1-4 environmental restoration process, a number of
Citizen Participation activities were undertaken to inform and educate the public about conditions

Bush Termina Landfill Piers 1-4 |nactive Hazardous Waste Disposal Site March 2004
RECORD OF DECISION Page 25



at the siteand the potential remedial alternatives. Thefollowing public participation activitieswere
conducted for the site:

* Repositories for documents pertaining to the site were established.

* A public contact list, which included nearby property owners, elected officials, local mediaand
other interested parties, was established.

* A Working Group comprised of local elected officials, Community Board 7, key governmental
agencies, civic organizationsand community groupswasformed, with meetings held during the
development of the schematic park plan on November 14, 2001, May 23, 2002 and October 24,
2002.

* Community Board 7 Meeting and Public Hearings were held as follows:
- June 15, 1999 - public hearing on site investigation activities
- June 27, 2001 - introduction of the park design consultant and discussion of project issues
- June 19, 2002 - reviewed the preliminary concept for the park and project status
- October 17, 2002 - presented the conceptual design for the park

» Meetings were held with individual organizations as part of the outreach for the project, as
follows:
- UPROSE - August 7, 2001 and December 10, 2002
- Brooklyn Borough President’ s Office - September 25, 2001
- Port Authority of New Y ork and New Jersey - August 9, 2001
- Community Board 7 - August 22, 2001
- Hispanic Y oung People' s Association, including atour of the site - August 27, 2001
- Chinese American Planning Council - August 3, 2001
- Southwest Brooklyn Industrial Development Corporation - August 20, 2001
- Sunset Park BID - August 13, 2001

» Fact sheets were mailed to interested parties, including the following:
- Kick-off Summary Sheet
- Fact Sheet, Summer 2001, highlighting design tasks, contractors, schedule, environmental
issues, funding and public outreach mechanisms and contacts
- Fact Sheet, Winter 2002, highlighting project goals, park design objectives, economic and
access  issues, initial design concepts and public outreach mechanisms and contacts
- Project Brochure
- Summary of the Site Investigation
- Notice and Summary of the PRAP

* A model and project materialswere displayed at Community Board 7 for one year beginning in
November 2002 , with a notebook provided for public comments.

* A public meeting was held on January 8, 2004 to present and receive comments on the PRAP.

» Aresponsivenesssummary (Appendix A) was prepared to addressthe commentsreceived during
the public comment period for the PRAP.
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TABLE 1
Natur e and Extent of Contamination

SURFACE SOIL Contaminants of Concentration SCGP Frequency of
Concern Range Detected (ppm)? (ppm)? Exceeding SCG
Semivolatile 4-Chloroaniline ND to 0.24 0.22 1of 18
Organic Pyrene ND to 100 50 1of 32
Compounds Benzo(a)anthracene ND to 17 0.224 29 of 32
(SVOCys) Chrysene ND to 19 0.40 28 of 32
Benzo(b)fluoranthene ND to 26 11 26 of 32
Benzo(k)fluoranthene ND to 11 11 26 of 32
Benzo(a)pyrene ND to 26 0.061 30 of 32
Indeno(1,2,3-c,d)pyrene NDto 4.1 32 1lof 32
Dibenz(a,h)anthracene NDto 1.1 0.014 9of 32
Inorganic Arsenic 210324 75 6 of 32
Compounds Barium 17.410 4,960 300 6 of 32
Cadmium 0.28t0 66.1 1 22 of 32
Calcium 805 of 46,600 35,000 lof 32
Chromium 6.7t0 151 10 30 of 32
Copper 11.2 to 648 25 30 of 32
Iron 7,920 to 59,500 2,000 32 of 32
Lead 5.5t0 4,320 1,000 30f 32
Magnesium 1,240 to0 28,100 5,000 6 of 32
Mercury ND to 6.5 0.1 31 of 32
Nickel 591t084.8 13 30 of 32
Zinc 40.7 to 2,560 20 32 of 32
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Nature and Extent of Contamination (Continued)

TABLE 1

UNSATURATED Contaminants of Concentration SCGP Frequency of
SUBSURFACE Concern Range Detected (ppm)? (ppm)? Exceeding SCG
SOIL
Volatile Organic Acetone ND to 0.15 0.11 20f 13
Compounds (VOCs)

Semivolatile Organic Phenol ND to 0.71 0.03 1of 13
Compounds Benzo(a)anthracene ND to 17 0.224 12 of 13
(SVOCsy) Chrysene ND to 19 0.4 12t0 13
Benzo(b)fluoranthene ND to 21 11 11 of 13

Benzo(k)fluoranthene ND to 14 11 11 0f 13

Benzo(a)pyrene ND to 13 0.061 12 of 13

Dibenz(a,h)anthracene ND to 0.98 0.014 6 of 13

Inorganic Arsenic 15t047.1 75 lof 13
Compounds Barium 24.2t01,180 300 50f 13
Beryllium 0.17to 1.4 0.16 13 of 13
Cadmium 8.11t033.5 1 13 0f 13
Chromium 8.2t076.8 10 12 of 13
Copper 9.5t0 377 25 12 of 13
Iron 8,720 to 34,300 2,000 13 of 13

Lead 4.4t0 9,350 1,000 lof 14

Magnesium 1,470 to 10,800 5,000 40f 13
Mercury ND to 3.7 0.1 11 of 13
Nickel 6.41099.8 13 12 of 13
Zinc 21.6to 1,200 20 13 of 13
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Nature and Extent of Contamination (Continued)

TABLE 1

SATURATED Contaminants of Concentration SCGP Frequency of
SUBSURFACE Concern Range Detected (ppm)?® (ppm)? Exceeding SCG
SOIL
Volatile Organic Acetone ND to 2.3 0.11 3of 23
Compounds (VOCs)

Semivolatile Organic Phenol ND to 0.46 0.03 1of 23
Compounds (SVOCs) 2-Methylphenol ND to 0.28 0.1 1of 23
4-Methylphenol NDto 1.0 0.9 1to23

Naphthalene ND to 30 13 2 of 23

4-Nitrophenol ND to 0.36 0.1 1of 23

Dibenzofuran ND to 24 6.2 3of 23

Phenanthrene ND to 130 50 50f 23

Fluoranthene ND to 140 50 50f 23

Pyrene ND to 130 50 30f 23

Benzo(a)anthracene ND to 63 0.224 18 of 23

Chrysene ND to 59 04 17 of 23

Benzo(b)fluoranthene ND to 64 11 14 of 23

Benzo(k)fluoranthene ND to 55 11 14 of 23

Benzo(a)pyrene ND to 52 0.061 19 of 23

Indeno(1,2,3-cd)pyrene ND to 11 3.2 1of 23

Dibenz(a,h)anthracene NDto 2.1 0.014 8of 23

Inorganic Arsenic 14t037.1 75 7 of 23
Compounds Barium 19.210 1,400 300 3of 23
Beryllium 0.12t0 3.1 0.16 19 of 23

Cadmium 8.3t031.9 1 23 of 23

Calcium 717 to 47,800 35,000 20f 23

Chromium 6.4t0 120 10 20 of 23
Copper 10 to 605 25 18 of 23
Iron 8,610 to 33,800 2,000 23 of 23
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TABLE 1
Nature and Extent of Contamination (Continued)

SATURATED Contaminants of Concentration SCGP Frequency of
SUBSURFACE Concern Range Detected (ppm)? (ppm)? Exceeding SCG
SOIL

Lead 4.310 31,900 1,000 2 of 28

Magnesium 1,430 to 21,200 5,000 9 of 23

Mercury NDto5 0.1 20 of 23

Nickel 6.810 216 13 17 of 23

Vanadium 10.6t0 1,870 150 1of 23

Zinc 20.7 to 1,950 20 23 of 23

SHORELINE SOILS Contaminants of Concentration SCGP Frequency of
(SEDIMENTYS) Concern Range Detected (ppm)? (ppm)? Exceeding SCG
Semivolatile Organic Acenaphthene ND to 330 ERL-0.016 lof 3
Compounds (SVOCs) ERM-0.5 lof3
Anthracene 0.25to 790 ERL-0.085 30of 3
ERM-1.1 20f 3
Fluorene ND to 310 ERL-0.019 lof3
ERM-0.54 lof 3
Naphthalene ND to 270 ERL-0.16 lof 3
ERM-2.1 lof 3
Phenanthrene 1.1t0 3,100 ERL-0.24 3of 3
ERM-1.5 20f 3
Benzo(a)anthracene 0.98 to 2,200 ERL-0.261 30of 3
ERM-1.6 20f 3
Benzo(a)pyrene 0.96 to 2,100 ERL-0.43 3of 3
ERM-1.6 20f 3
Chrysene 1.0t0 2,100 ERL-0.384 30f3
ERM-2.8 20f 3
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Nature and Extent of Contamination (Continued)

TABLE 1

SHORELINE SOILS Contaminants of Concentration SCGP Frequency of
(SEDIMENTYS) Concern Range Detected (ppm)?® (ppm)? Exceeding SCG
Dibenz(a,h)anthracene 0.058 to 230 ERL-0.063 20f 3
ERM-0.26 20f 3
Fluoranthene 1.7t0 4,200 ERL-0.6 3of 3
ERM-5.1 20f 3
Pyrene 1.7 t0 4,000 ERL-0.665 30of 3
ERM-2.6 20f 3
PCB/Pesticides 4,4-DDT 0.030to 0.064 ERL-0.00158 3of 3
ERM-0.0461 lof 3
Inorganic Cadmium 12.7t0 13.7 ERL-1.2 30of 3
Compounds ERM-9.6 30f3
Copper 27.4t059.2 ERL-34 20f 3
ERM-270 Oof 3
Lead 127 to 248 ERL-46.7 3of 3
ERM-218 lof 3
Mercury 0.11t00.33 ERL-0.15 20f 3
ERM-0.71 Oof 3
Zinc 13210 189 ERL-150 1of 3
ERM-410 Oof 3
SHORELINE Contaminants of Concentration SCGP Frequency of
SEDIMENTS Concern Range Detected (ppm)? (ppm)? Exceeding SCG
Semivolatile Organic Acenaphthylene ND to 0.18 ERL-0.044 7 of 18
Compounds (SVOCs) ERM-0.64 0of 18
Acenaphthene ND to 2.9 ERL-0.016 12 of 18
ERM-0.5 2of 18
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TABLE 1
Nature and Extent of Contamination (Continued)

SHORELINE Contaminants of Concentration SCGP Frequency of
SEDIMENTS Concern Range Detected (ppm)? (ppm)? Exceeding SCG
Anthracene 0.11t04.0 ERL-0.085 18 of 18
ERM-1.1 1of 18
Fluorene NDto1.8 ERL-0.019 12 of 18
ERM-0.54 1of 18
Naphthalene ND to 0.31 ERL-0.16 20f 18
ERM-2.1 Oof 18
Phenanthrene 0.26t09.4 ERL-0.24 18 of 18
ERM-1.5 5o0f 18
Benzo(a)anthracene 0.37t04.8 ERL-0.261 18 of 18
ERM-1.6 20f 18
Benzo(a)pyrene ND to 4.9 ERL-0.43 17 of 18
ERM-1.6 1of 18
Chrysene 0.42t06.2 ERL-0.384 18 of 18
ERM-2.8 1of 18
Fluoranthene 0.67 to 14 ERL-0.6 18 of 18
ERM-5.1 20f 18
Pyrene 0.97to 19 ERL-0.665 18 of 18
ERM-2.6 9of 18
Inorganic Lead 41910283 ERL- 46.7 17 of 18
Compounds ERM-218 30of 18
PIER SEDIMENTS Contaminants of Concentration SCG Frequency of
Concern Range Detected (ppm)? Exceeding SCG
(ppm)*
Semivolatile Organic Phenanthrene ND to 1.6 ERL-0.24 20f 4
Compounds (SVOCs) ERM-1.5 lof 4
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TABLE 1
Nature and Extent of Contamination (Continued)

PIER SEDIMENTS Contaminants of Concentration SCGP Freguency of
Concern Range Detected (ppm)? Exceeding SCG
(ppm)*
Benzo(a)anthracene ND to 2.5 ERL-0.261 lof 4
ERM-1.6 lof 4
Benzo(a)pyrene ND to 2.6 ERL-0.43 lof4
ERM-1.6 lof 4
Chrysene NDto 29 ERL-0.384 lof 4
ERM-2.8 lof4
Fluoranthene ND to 7.3 ERL-0.6 lof 4
ERM-5.1 lof4
Pyrene ND to 6.7 ERL-0.665 lof 4
ERM-2.6 lof4
Inorganic Arsenic 1.8t014.6 ERL-8.2 20f 4
Compounds ERM-70 O0of 4
Cadmium 551028.9 ERL-1.2 40f 4
ERM-9.6 20f 4
Chromium 6.7 to 140 ERL-81 lof 4
ERM-370 Oof 4
Copper 5t0 208 ERL-34 lof 4
ERM-270 Oof 4
Lead 17.5t0 323 ERL-46.7 20f4
ERM-218 lof4
Mercury NDto 3.5 ERL-0.15 20f 4
ERM-0.71 20f 4
Nickel 7.5t038.2 ERL-20.9 20f4
ERM-51.6 Oof 4
Silver NDt05.9 ERL-1 lof4
ERM-3.7 lof 4
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TABLE 1
Nature and Extent of Contamination (Continued)

PIER SEDIMENTS Contaminants of Concentration SCGP Frequency of
Concern Range Detected (ppm)? Exceeding SCG
(ppm)*
Zinc 26.3t0 375 ERL-150 lof4
ERM-410 Oof 4
POND SEDIMENTS Contaminants of Concentration SCGP Frequency of
Concern Range Detected (ppm)? (ppm)? Exceeding SCG
Semivolatile Organic Acenaphthene NDto7.1 ERL-0.016 10 of 15
Compounds (SVOCs) ERM-0.5 50f 15
Anthracene ND to 16 ERL-0.085 14 of 15
ERM-1.1 7 of 15
Fluorene ND to 6.6 ERL-0.019 110of 15
ERM-0.54 6 of 15
Naphthalene ND to 2.7 ERL-0.16 4 0of 15
ERM-2.1 lof 15
Phenanthrene ND to 62 ERL-0.24 14 of 15
ERM-1.5 11 of 15
Benzo(a)anthracene ND to 33 ERL-0.261 14 of 15
ERM-1.6 11 of 15
Benzo(a)pyrene ND to 41 ERL-0.43 14 of 15
ERM-1.6 14 of 15
Chrysene ND to 33 ERL-0.384 14 of 15
ERM-2.8 8 of 15
Dibenz(a,h)anthracene NDto 2.9 ERL-0.063 3of 15
ERM-0.26 3of 15
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TABLE 1

Nature and Extent of Contamination (Continued)

POND SEDIMENTS Contaminants of Concentration SCGP Frequency of
Concern Range Detected (ppm)? (ppm)? Exceeding SCG

Fluoranthene ND to 82 ERL-0.6 14 of 15

ERM-5.1 8 of 15

Pyrene ND to 78 ERL-0.665 14 of 15

ERM-2.6 14 of 15
PCB/Pesticides PCB Aroclor 1260 ND to 0.92 ERL-0.0227 lof 4
ERM-0.18 lof4
Inorganic Cadmium 9.7t019.8 ERL-1.2 40of 4
Compounds ERM-9.6 40f 4
Copper 10to 89 ERL-34 20f 4
ERM-270 Oof 4

Lead 18.1t0 4,840 ERL-46.7 14 of 15

ERM-218 9of 15
Mercury 0.07t0 0.99 ERL-0.15 20f4
ERM-0.71 lof 4
Zinc 54.1t0 528 ERL-150 3of 4
ERM-410 lof4

GROUNDWATER - Contaminants of Concentration SCGP Frequency of
SHALLOW ON-SITE Concern Range Detected (ppb)? (ppb)? Exceeding SCG
WELLS
Volatile Organic Benzene ND to 140 GA-1 40f9
Compounds (VOCs) Class|-10 10f9
Toluene ND to 25 GA-5 lof9
Class1-92 0of 9
Chlorobenzene NDto7 GA-5 1of9
Class|-5 lof 9
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TABLE 1
Nature and Extent of Contamination (Continued)

GROUNDWATER - Contaminants of Concentration SCG Frequency of
SHALLOW ON-SITE Concern Range Detected (ppb)? (ppb)? Exceeding SCG
WELLS
Ethylbenzene ND to 17 GA-5 20f9
Class|-4.5 20f9
Xylene ND to 89 GA-5 20f9
Class1-19 lof9
Semivolatile Phenol ND to 6 GA-1 lof9
e awiv | w
(SVOCs) 4-Methylphenol ND to 8 GA-1 1of9
ClassI-NA NA
2,4-Dimethylphenol ND to 6 GA-1 20f9
Class1-1,000 0of 9
Naphthalene ND to 76 GA-10 20f9
Class1-16 lof 9
2-Methylnaphthalene ND to 8 GA-NA NA
Class|-4.2 lof 9
Acenaphthene ND to 16 GA-20 0of 9
Class1-6.6 1of9
Fluorene ND to 14 GA-50 Oof 9
Class|-2.5 20f9
Phenanthrene ND to 15 GA-50 0of 9
Class1-1.5 30f9
Inorganic Antimony ND to 30.1 GA-3 6 of 28
Compounds- Total Class I-NA NA
Arsenic ND to 137 GA-25 3of 28
ClassI-NA NA
Barium ND to 1,660 GA-1,000 3of 28
Class I-NA NA
Bush Termina Landfill Piers 1-4 |nactive Hazardous Waste Disposal Site March 2004
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TABLE 1
Nature and Extent of Contamination (Continued)

GROUNDWATER - Contaminants of Concentration SCG Frequency of
SHALLOW ON-SITE Concern Range Detected (ppb)? (ppb)? Exceeding SCG
WELLS
Inorganic Beryllium ND to 8.3 GA-3 1 of 28
Compounds- Total Class I-NA NA
Cadmium ND to 227 GA-5 8 of 28
Class1-2.7 NA
Chromium ND to 581 GA-50 3of 28
Class I-NA NA
Copper ND to 1,250 GA-200 2 of 28
ClassI-NA NA
Iron ND to 238,000 GA-300 23 of 28
Class |-NA NA
Lead ND to 3,690 GA-25 10 of 28
ClassI-NA NA
Magnesium 8,450 to 667,000 GA-35,000 21 of 28
Class I-NA NA
Manganese 30 to 3,990 GA-300 18 of 28
ClassI-NA NA
Mercury NDto9 GA-0.7 4 of 28
ClassI-NA NA
Nickel ND to 619 GA-100 3of 28
ClassI-NA NA
Sodium ND to 9,650,000 GA-20,000 27 of 28
ClassI-NA NA
Thallium ND to 16.9 GA-0.5 50f 28
ClassI-NA NA
Zinc ND to 3,470 GA-2,000 2 0of 28
ClassI-NA NA
Bush Terminal Landfill Piers 1-4 Inactive Hazardous Waste Disposal Site March 2004
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TABLE 1
Nature and Extent of Contamination (Continued)

GROUNDWATER - Contaminants of Concentration SCG Frequency of
SHALLOW ON-SITE Concern Range Detected (ppb)? (ppb)? Exceeding SCG
WELLS
Iron + Manganese 30 to 241,990 GA-500 24 of 28
Class I-NA NA
I norganic Compounds - Antimony ND to 4.9 GA-3 10of 10
Dissolved ClassI-NA NA
Cadmium ND to 17.2 GA-5 1of 10
Class|-2.7 Oof 10
Iron ND to 19,000 GA-300 30of 10
ClassI-NA NA
Magnesium 1,430 to 464,000 GA-35,000 7 of 10
Class I-NA NA
Manganese 3t0 2,750 GA-300 50f 10
ClassI-NA NA
Sodium 133,000 to 6,770,000 GA-20,000 10 of 10
Class |-NA NA
Thallium ND to 3.5 GA-0.5 10of 10
ClassI-NA NA
Zinc ND to 325 GA-2,000 Oof 10
Class 1-66 5of 10
Iron + Manganese 55.7 to 21,750 GA-500 40f 10
ClassI-NA NA
GROUNDWATER - Contaminants of Concentration SCG Frequency of
INTERMEDIATE ON- Concern Range Detected (ppb)? (ppb)? Exceeding SCG
SITEWELLS
Volatile Organic Acetone ND to 60 GA-50 lof 4
Compounds (VOCys) Class I-NA NA
1,2-Dichloroethylene ND to 11 GA-5 lof 4
ClassI-NA NA
Bush Terminal Landfill Piers 1-4 Inactive Hazardous Waste Disposal Site March 2004
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TABLE 1
Nature and Extent of Contamination (Continued)

GROUNDWATER - Contaminants of Concentration SCG Frequency of
INTERMEDIATE ON- Concern Range Detected (ppb)? (ppb)? Exceeding SCG
SITEWELLS
Benzene ND to 13 GA-1 20f4
Class|-10 20f4
Trichloroethene ND to 13 GA-5 lof 4
Class-40 Oof 4
Tetrachloroethene ND to 4 GA-5 Oof 4
Classl-1 lof 4
Semivolatile Organic Phenol ND to 130 GA-1 20f4
Compounds (SVOCs) Class I-NA NA
4-Methylphenol ND to 24 GA-1 20f 4
Class I-NA NA
2,4-Dimethylphenol 1to5 GA-1 20f 4
Class 1-1,000 Oof 4
Naphthalene ND to 140 GA-10 lof 4
Class|-16 lof 4
2-Methylnaphthalene ND to 17 GA-NA NA
Class|-4.2 lof 4
Acenaphthene 1to 19 GA-20 Oof 4
Class1-6.6 lof 4
Fluorene ND to 12 GA-50 Oof 4
Class|-2.5 lof 4
Phenanthrene ND to 23 GA-50 Oof 4
Class1-1.5 3of 4
I norganic Compounds - Antimony ND to 102 GA-3 70f 12
Totdl ClassI-NA NA
Cadmium ND to 27.2 GA-5 20f 12
Class|-2.7 lof 12
Bush Terminal Landfill Piers 1-4 Inactive Hazardous Waste Disposal Site March 2004

RECORD OF DECISION

Page 39




TABLE 1
Nature and Extent of Contamination (Continued)

GROUNDWATER - Contaminants of Concentration SCG Frequency of
INTERMEDIATE ON- Concern Range Detected (ppb)? (ppb)? Exceeding SCG
SITEWELLS
Iron 393 to 29,500 GA-300 12 of 12
Class I-NA NA
Lead ND to 168 GA-25 lof 12
ClassI-NA NA
Magnesium 17,200 to 272,000 GA-35,000 11 of 12
ClassI-NA NA
Manganese 59.9t0 736 GA-300 40of 12
Class|-NA NA
Sodium 1,130,000 to 8,730,000 GA-20,000 12 of 12
Class [-NA NA
Thallium ND to 8.7 GA-0.5 3of 12
ClassI-NA NA
Iron + Manganese ND to 29,847 GA-500 10 of 12
Class [-NA NA
I norganic Compounds - Antimony ND to 79.2 GA-3 40f 6
Dissolved ClassI-NA NA
Iron ND to 1,450 GA-300 30of 6
Class I-NA NA
Magnesium 24,300 to 152,000 GA-35,000 50f 6
ClassI-NA NA
Manganese ND to 619 GA-300 lof 6
Class |-NA NA
Nickel ND to 16.4 GA-100 O0of 6
Class1-8.2 lof6
Sodium 336,000 to 5,520,000 GA-20,000 60of 6
Class |-NA NA
Bush Termina Landfill Piers 1-4 |nactive Hazardous Waste Disposal Site March 2004
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TABLE 1
Nature and Extent of Contamination (Continued)

GROUNDWATER - Contaminants of Concentration SCG Frequency of
INTERMEDIATE ON- Concern Range Detected (ppb)? (ppb)? Exceeding SCG
SITEWELLS
Zinc ND to 156 GA-2,000 Oof 6
Class 1-66 lof 6
Iron + Manganese ND to 1,603 GA-500 30f 6
ClassI-NA NA
GROUNDWATER - Contaminants of Concentration SCG Frequency of
DEEP ON-SITE Concern Range Detected (ppb)? (ppb)? Exceeding SCG
WELLS
Volatile Organic 1,2-Dichloroethylene ND to 10 GA-5 lof 4
Compounds (VOCs) Class I-NA NA
2-Butanone ND to 79 GA-50 20f4
ClassI-NA NA
Trichloroethene ND to 21 GA-5 lof 4
Class-40 Oof 4
Tetrachloroethene ND to 12 GA-5 lof4
Class|-1 lof 4
Xylene ND to 13 GA-5 lof 4
Class1-19 Oof 4
Semivolatile Organic bis(2-Ethylhexyl) 2t06 GA-5 lof4
Compounds (SVOCs) phthalate ClassI-NA NA
I norganic Compounds- Antimony ND to 65.8 GA-3 4 0of 12
Total ClassI-NA NA
Arsenic ND to 27.8 GA-25 lof 12
ClassI-NA NA
Cadmium ND to 4.3 GA-5 Oof 12
Class|-2.7 lof 12
Iron ND to 1,130 GA-300 40of 12
ClassI-NA NA
Bush Terminal Landfill Piers 1-4 Inactive Hazardous Waste Disposal Site March 2004
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TABLE 1
Nature and Extent of Contamination (Continued)

GROUNDWATER - Contaminants of Concentration SCG Frequency of
DEEP ON-SITE Concern Range Detected (ppb)? (ppb)? Exceeding SCG
WELLS
Magnesium 1,370 to 188,000 GA-35,000 7of 12
ClassI-NA NA
Manganese ND to 4,180 GA-300 9of 12
ClassI-NA NA
Sodium ND to 2,020,000 GA-20,000 11 of 12
ClassI-NA NA
Thallium ND to 11.8 GA-0.5 40f 12
Class|-NA NA
Iron + Manganese 5.2 to 46,900 GA-500 9of 12
ClassI-NA NA
I nor ganic Compounds Antimony ND to 51 GA-3 40f 6
- Dissolved Class|-NA NA
Magnesium 1,130 to 188,000 GA-35,000 40f 6
Class |-NA NA
Manganese ND to 4,380 GA-300 40f 6
ClassI-NA NA
Nickel ND to 18.4 GA-100 Oof 6
Class1-8.2 lof 6
Sodium 179,000 to 2,370,000 GA-20,000 60of 6
ClassI-NA NA
Zinc ND to 178 GA-2,000 Oof 6
Class 1-66 20f 6
Iron + Manganese ND to 4,397.3 GA-500 40f 6
Class|-NA NA
Bush Termina Landfill Piers 1-4 |nactive Hazardous Waste Disposal Site March 2004
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TABLE 1
Nature and Extent of Contamination (Continued)

GROUNDWATER - Contaminants of Concentration SCG Frequency of
SHALLOW OFF-SITE Concern Range Detected (ppb)? (ppb)? Exceeding SCG
WELLS
I norganic Compounds- Antimony ND to 8.5 GA-3 20f 6
Total ClassI-NA NA
Cadmium ND to 33.2 GA-5 20f 6
Class1-2.7 20f 6
Iron 19.9to0 32,000 GA-300 20f 6
Class [-NA NA
Manganese 27.3t0 4,060 GA-300 20f 6
Class|-NA NA
Nickel ND to 504 GA-100 lof 6
Class [-NA NA
Sodium ND to 48,400 GA-20,000 3of 6
ClassI-NA NA
Thallium ND to7 GA-0.5 20f 6
Class [-NA NA
Iron + Manganese 47.2 10 36,060 GA-500 20f 6
ClassI-NA NA
I norganic Compounds - Antimony ND to 22.8 GA-3 3of4
Dissolved Class|I-NA NA
Sodium 14,200 to 47,300 GA-20,000 20f4
ClassI-NA NA
Zinc ND to 77.8 GA-2,000 Oof 4
Class 1-66 lof 4
Bush Terminal Landfill Piers 1-4 Inactive Hazardous Waste Disposal Site March 2004
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Nature and Extent of Contamination (Continued)

TABLE 1

GROUNDWATER - Contaminants of Concentration SCG Frequency of
INTERMEDIATE OFF- Concern Range Detected (ppb)? (ppb)? Exceeding SCG
SITEWELLS
Volatile Organic 1,2-Dichloroethylene 6 GA-5 1of 1
Compounds (VOCs) (total) Class LLNA NA
Inorganic Compounds - Antimony ND to 4.5 GA-3 lof 2
Total ClassI-NA NA
Cadmium NDto 7.4 GA-5 lof 2
Class|-2.7 lof 2
Sodium 28,300 to 43,200 GA-20,000 20f 2
ClassI-NA NA
I norganic Compounds - Antimony 6.4t013.1 GA-3 20f 2
Dissolved ClassI-NA NA
Sodium 28,200 to 40,100 GA-20,000 20f 2
ClassI-NA NA
GROUNDWATER - Contaminants of Concentration SCG Frequency of
DEEP OFF-SITE Concern Range Detected (ppb)? (ppb)? Exceeding SCG
WELLS
Volatile Organic Tetrachloroethene 6 GA-5 lof1l
Compounds (VOCs) Class -1 lof 1
Inorganic Compounds - Cadmium NDto 6 GA-5 lof 3
Totdl Class|-2.7 1of 3
Sodium 108,000 to 216,000 GA-20,000 30of 3
Class I-NA NA
Thallium ND to 5.7 GA-0.5 lof3
ClassI-NA NA
I norganic Compounds - Antimony ND to 4.6 GA-3 lof 2
Dissolved ClassI-NA NA
Sodium 109,000 to 208,000 GA-20,000 20f 2
ClassI-NA NA
Bush Terminal Landfill Piers 1-4 Inactive Hazardous Waste Disposal Site March 2004
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TABLE 1

Nature and Extent of Contamination (Continued)

SURFACE WATER Contaminants of Concentration SCGP Frequency of
Concern Range Detected (ppb)? (ppb)? | Exceeding SCG
I nor ganic Compounds Zinc 28210 354 66 90f9

@ ppb = parts per billion, which is equivalent to micrograms per liter, ug/L, in water
ppm = parts per million, which is equivalent to milligrams per kilogram, mg/kg, in soil

SCG = standards, criteria, and guidance values;

Soils: TAGM 4046 Criteria

Sediments: NY SDEC Sediment Screening Criteria (ERLs and ERMs - see footnote c)
Groundwater: NYS TOGS 1.1.1 GA Groundwater Criteriaand Class | Surface Water Criteria
Surface water: NYS TOGS 1.1.1 Class | Surface Water Criteria

°ERL = Effect Range - Low and ERM = Effect Range - Moderate. A sediment is considered to be contaminated if either of these
criteriais exceeded. If both criteria are exceeded, the sediment is severely impacted. If only the ER-L is exceeded, the impact is

considered to be moderate.

ND = not detected
NA = not applicable

Bush Termina Landfill Piers 1-4 |nactive Hazardous Waste Disposal Site
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Table?2
Individual Remedial Alternative Costs

Remedial Alternative Capital Cost Annual OM&M | Total Present Worth

Soil Remedial Alternative

SO-1 | NoAction $0 $0 $0

SO-2 | 2-Foot Soil Cover with $5,700,000 to $12,000 $5,900,000 to
6-Inch Soil Cover in $10,800,000 $11,000,000
Wooded Areas

SO-3 Part 360 Cap with 6-Inch $13,400,000 to $18,000 to $13,700,000 to
Soil Cover in Wooded $20,000,000 $19,500 $20,300,000
Areas

Landfill Gas Remedial

Alternative
LFG-1 | No Action $0 $0 $0
LFG-2 | Combined Passive/Active $970,000 $31,000 $1,400,000

Landfill Gas Control with
Institutional Controls and
Monitoring

LFG-3 | Active Landfill Gas $1,300,000 $47,000 $2,000,000
Control with Institutional
Controls and Monitoring

Groundwater Remedial Alternatives

GW-1 | NoAction $6,000 $0 $6,000
GW-2 | Continued Groundwater $92,000 $53,000 to $190,000
Monitoring $55,000
Bush Termina Landfill Piers 1-4 |nactive Hazardous Waste Disposal Site March 2004
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Table2
Individual Remedial Alternative Costs (Continued)

Remedial Alternative

Capital Cost

Annual OM&M

Total Present Worth

Sediment Remedial Alternatives

SD-1 No Action

$0

$0

$0

SD-2 | Covering of Shallow Pond
Area Sediments and
Shoreline Stabilization
with Institutional Controls

$3,400,000

$6,000 - $11,000

$3,500,000

SD-3 | Excavation/Covering of
Shallow Pond Area
Sediments,
Filling/Covering of
Deeper Pond Area
Sediments, and Shoreline
Stabilization with
Institutional Controls

$4,500,000 to
$6,500,000

$6,000 to
$11,000

$4,600,000 to
$6,600,000

SD-4 | Covering of Pond Area
Sediments, Salt Marsh
Creation, and Shoreline
Stabilization with
Institutional Controls

$3,100,000

$6,000 to
$42,000

$3,300,000

Bush Termina Landfill Piers 1-4 |nactive Hazardous Waste Disposal Site
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TABLE 3

SUMMARY OF TOTAL SITE REMEDIAL COST ESTIMATES BASED ON A 2-FOOT SOIL COVER (ALTERNATIVE SO-2)

Bush Terminal Landfill Piers 1-4
Brooklyn, New York

2-FOOT SOIL COVER REMEDIES WITH COMBINED PASSIVE/ACTIVE LANDFILL GAS CONTROL.:
WITH Covering OF SHALLOW POND SEDIMENTS (ALT. SD-2): WITH EXCAVATION/COVERING OF SHALLOW POND SEDIMENTS AND WITH SALT MARSH CREATION (ALT. SD-4):
FILLING/Covering OF DEEPER POND AREA SEDIMENTS (ALT. SD-3):
SO-2 2-Foot Soil Cover, 6-Inch Cover in 11 million S0O-2 2-Foot Soil Cover, 6-Inch Cover in Wooded 10.4 million S0-2 2-Foot Soil Cover, 6-Inch Cover in Wooded 5.9 million
Wooded Area with Institutional Area with Institutional Controls Area with Institutional Controls
Controls
LFG-2  Combined Passive/Active Landfill Gas 1.4 million LFG-2  Combined Passive/Active Landfill Gas Control 1.4 million LFG-2 Combined Passive/Active Landfill Gas Control 1.4 million
Control with Institutional Controls & with Institutional Controls & Monitoring with Institutional Controls & Monitoring
Monitoring
GW-2 Ground Water Monitoring 0.19 million GW-2 Ground Water Monitoring 0.19 million GW-2 Ground Water Monitoring 0.19 million
SD-2 Covering of Shallow Pond Area 3.5 million SD-3 Excavation/Covering of Shallow Pond Area 4.6 - 6.6 million SD-4 Covering of Pond Area Sediments, Salt Marsh 3.3 million
Sediments and Shoreline Stabilization Sediments, Filling/Covering of Deeper Pond Creation, and Shoreline Stabilization with
with Institutional Controls Area Sediments and Shoreline Stabilization Institutional Controls
with Institutional Controls
Total Estimated Cost: 16.1 million Total Estimated Cost: 16.6 - 18.6 million Total Estimated Cost: 10.8 million
2-FOOT SOIL COVER REMEDIES WITH ACTIVE LANDFILL GAS CONTROL.:
WITH Covering OF SHALLOW POND SEDIMENTS (ALT. SD-2): WITH EXCAVATION/COVERING OF SHALLOW POND SEDIMENTS AND WITH SALT MARSH CREATION (ALT. SD-4):
FILLING/Covering OF DEEPER POND AREA SEDIMENTS (ALT. SD-3):
SO-2 2-Foot Soil Cover, 6-Inch Cover in 11 million SO-2 2-Foot Soil Cover, 6-Inch Cover in Wooded 10.4 million SO-2 2-Foot Soil Cover, 6-Inch Cover in Wooded 5.9 million
Wooded Area with Institutional Area with Institutional Controls Area with Institutional Controls
Controls
LFG-3 Active Landfill Gas Control with 2 million LFG-3 Active Landfill Gas Control with Institutional 2 million LFG-3 Active Landfill Gas Control with Institutional 2 million
Institutional Controls & Monitoring Controls & Monitoring Controls & Monitoring
GW-2 Ground Water Monitoring 0.19 million GW-2 Ground Water Monitoring 0.19 million GW-2 Ground Water Monitoring 0.19 million
SD-2 Covering of Shallow Pond Area 3.5 million SD-3 Excavation/Covering of Shallow Pond Area 4.6 - 6.6 million SD-4 Covering of Pond Area Sediments, Salt Marsh 3.3 million
Sediments and Shoreline Stabilization Sediments, Filling/Covering of Deeper Pond Creation, and Shoreline Stabilization with
with Institutional Controls Area Sediments and Shoreline Stabilization Institutional Controls
with Institutional Controls
Total Estimated Cost: 16.7 million Total Estimated Cost: _17.2 - 19.2 million Total Estimated Cost: 11.4 million
Bush Terminal Landfill Piers 1-4 |nactive Hazardous Waste Disposal Site March 2004
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TABLE 4

SUMMARY OF TOTAL SITE REMEDIAL COST ESTIMATES BASED ON A PART 360 CAP (ALTERNATIVE SO-3)

Bush Terminal Landfill Piers 1-4
Brooklyn, New York

PART 360 CAP REMEDIES WITH PASSIVE LANDFILL GAS CONTROL:

WITH Covering OF SHALLOW POND SEDIMENTS (ALT. SD-2):

WITH EXCAVATION/COVERING OF SHALLOW POND SEDIMENTS AND
FILLING/Covering OF DEEPER POND AREA SEDIMENTS (ALT. SD-3):

WITH SALT MARSH CREATION (ALT. SD-4):

SO-3 Part 360 Cap, 6-Inch Cover in 18.7 - 20.3 million SO-3 Part 360 Cap, 6-Inch Cover in Wooded Area  18.2 - 19.7 million SO-3 Part 360 Cap, 6-Inch Cover in Wooded 13.7 - 14.8 million
Wooded Area with Institutional with Institutional Controls Area with Institutional Controls
Controls
LFG-2 Combined Passive/Active Landfill 1.4 million LFG-2 Combined Passive/Active Landfill Gas Control 1.4 million LFG-2 Combined Passive/Active Landfill Gas 1.4 million
Gas Control with Institutional with Institutional Controls & Monitoring Control with Institutional Controls &
Controls & Monitoring Monitoring
GW-2 Ground Water Monitoring 0.19 million GW-2 Ground Water Monitoring 0.19 million GW-2 Ground Water Monitoring 0.19 million
SD-2 Covering of Shallow Pond Area 3.5 million SD-3 Excavation/Covering of Shallow Pond Area 4.6 - 6.6 million SD-4 Covering of Pond Area Sediments, Salt 3.3 million
Sediments and Shoreline Sediments, Filling/Covering of Deeper Pond Marsh Creation, and Shoreline
Stabilization with Institutional Area Sediments and Shoreline Stabilization Stabilization with Institutional Controls
Controls with Institutional Controls
Total Estimated Cost: 23.8 - 25.4 million Total Estimated Cost: 24.4 - 27.9 million Total Estimated Cost:  18.6 - 19.7 million
PART 360 CAP REMEDIES WITH ACTIVE LANDFILL GAS CONTROL:
WITH Covering OF SHALLOW POND SEDIMENTS (ALT. SD-2): WITH EXCAVATION/COVERING OF SHALLOW POND SEDIMENTS AND WITH SALT MARSH CREATION (ALT. SD-4):
FILLING/COVERING OF DEEPER POND AREA SEDIMENTS (ALT. SD-3):
SO-3 Part 360 Cap, 6-Inch Cover in 18.7 - 20.3 million SO-3 Part 360 Cap, 6-Inch Cover in Wooded Area  18.2 - 19.7 million SO-3 Part 360 Cap, 6-Inch Cover in Wooded 13.7 - 14.8 million
Wooded Area with Institutional with Institutional Controls Area with Institutional Controls
Controls
LFG-3 Active Landfill Gas Control with 2 million LFG-3 Active Landfill Gas Control with Institutional 2 million LFG-3 Active Landfill Gas Control with 2 million
Institutional Controls & Monitoring Controls & Monitoring Institutional Controls & Monitoring
GW-2 Ground Water Monitoring 0.19 million GW-2 Ground Water Monitoring 0.19 million GW-2 Ground Water Monitoring 0.19 million
SD-2 Covering of Shallow Pond Area 3.5 million SD-3 Excavation/Covering of Shallow Pond Area 4.6 - 6.6 million SD-4 Covering of Pond Area Sediments, Salt 3.3 million
Sediments and Shoreline Sediments, Filling/Covering of Deeper Pond Marsh Creation, and Shoreline
Stabilization with Institutional Area Sediments and Shoreline Stabilization Stabilization with Institutional Controls
Controls with Institutional Controls
Total Estimated Cost: _ 24.4 - 26 million Total Estimated Cost: 25 - 28.5 million Total Estimated Cost: _ 19.2 - 20.3 million
Bush Terminal Landfill Piers 1-4 |nactive Hazardous Waste Disposal Site March 2004
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Blue Text

Semivolatile Organic Compounds
Inorganics

Associated TAGM Levels

PAHs 0.014 - 3.2 (see notes below)
Arsenic 7.5
Lead 1,000 |(SEE NOTE BELOW)

All concentrations are in parts per million.

Notes: PAH = Polynuclear Aromatic Hydrocarbon.
Only those constituents of concern present at levels
exceeding TAGM levels are shown, with the exception
of lead, which was not identified as a constituent of
concern but is shown here. For PAHS,

ranges in concentrations for those PAHs detected at
levels exceeding individual TAGM limits are noted.
Individual PAHs present in one or more samples at
levels exceeding TAGM levels include the following:

TAGM
Benzo(a)anthracene 0.224
Benzo(b)fluoranthene 1.1
Benzo(k)fluoranthene 1.1
Benzo(a)pyrene 0.061
Dibenz(a,h)anthracene 0.014

For lead, the TAGM standard is site background,
which can vary widely in metropolitan areas. A
screening level of 1,000 ppm was used.

TAGM levels are from NYSDEC TAGM 94-4046.

Constituents of concern were identified in Section 6
of the SI Report (CDM, 2001).
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MONITORING WELL LOCATION

4

o
X

SOIL BORING LOCATION
TEST PIT LOCATION

ALL PRIOR SAMPLE LOCATIONS SHOWN ARE FROM MAP
TITLED "BUSH TERMINAL LANDFILL, BROOKLYN, NEW YORK,
SITE INVESTIGATION REPORT, SAMPLE LOCATIONS”, SHEET
No. PLATE—4, DATED: APRIL 2000, SCALE: 1"=80", BY
CAMP, DRESSER & McKEE, INC..

0 160’ 320

e —

5 Waterside Crossing
Windsor, CT 06095
(860) 298-9692

GRAPHIC SCALE

Customer-Focused Solutions

NEW YORK CITY ECONOMIC DEVELOPMENT CORPORATION
BUSH TERMINAL LANDFILL PIERS 1-4
BROOKLYN, NEW YORK

FIGURE 5
SUMMARY OF UNSATURATED SUBSURFACE SOIL
CONSTITUENTS OF CONCERN THAT EXCEED TAGM LEVELS
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Notes: PAH = Polynuclear aromatic hydrocarbons
Only those constituents of concern present at levels
exceeding TAGM levels are shown, with the exception
of lead, which was not identified as a constituent of
concern but is shown here. For PAHs, ranges
in concentrations for those PAHs detected at levels
exceeding individual TAGM limits are noted.
Individual PAHs present in one or more samples at
levels exceeding TAGM levels include the following:
TAGM
Benzo(a)anthracene 0.224
Benzo(b)fluoranthene 1.1
Benzo(k)fluoranthene 1.1
Benzo(a)pyrene 0.061
Dibenz(a,h)anthracene 0.014
Indeno (1,2,3-cd)pyrene 3.2
For lead, the TAGM standard is site background, which
\ can vary widely in metropolitan areas. A screening
‘ | level of 1,000 ppm was used.
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Orange Text

Red Text High Molecular Weight (HMW) PAHs
Purple Text Pesticides/PCBs
Blue Text Inorganics

All concentrations are in parts per million.

Associated ERL Levels
Individual LMW PAHs
Individual HMW PAHs

0.016 - 0.24 |(see notes below)
0.063 - 0.665 | (see notes below)

PCB Aroclor 1260 0.0227
Arsenic 8.2
Lead 46.7

Low Molecular Weight (LMW) PAHs

Only those constituents of concern present at levels exceeding
Effects Range Low (ERL) levels are shown. For LMW PAHs and
HMW PAHSs, ranges in concentrations for those PAHs detected

at levels exceeding individual ERL limits are noted.
Individual PAHs present in one or more samples at levels
exceeding ERL levels include the following:

ERL:
Individual LMW PAHSs:
Acenaphthylene 0.044
Acenaphthene 0.016
Anthracene 0.085
Fluorene 0.019
Naphthalene 0.16
Phenanthrene 0.24
Individual HMW PAHSs:
Benzo(a)anthracene 0.261
Benzo(a)pyrene 0.43
Chrysene 0.384
Dibenz(a,h)anthracene 0.063
Fluoranthene 0.6
Pyrene 0.665

ERL levels are from NYSDEC Technical Guidance for
Screening Contaminated Sediments, 1/25/99.

Notes:

PAH = Polynuclear Aromatic Hydrocarbon.
NE = ERL levels not exceeded

NA = Not analyzed

Constituents of concern were identified in Section 6 of the S|

Report (CDM, 2001).
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"BUSH TERMINAL LANDFILL, BROOKLYN, NEW YORK, SITE
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FIGURE 7
SUMMARY OF SEDIMENT AND SHORELINE SOIL
CONSTITUENTS OF CONCERN THAT EXCEED ERL LEVELS
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