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DECLARATION FOR THE RECORD OF DECISION AND
AMENDMENT TO THE RECORD OF DECISION

SITE NAME AND LOCATION

Cortese Landfill Superfund Site
Tusten, Sullivan County, New York

Superfund Site Identification Number: NYD980528475
Operable Units: 03 and 04

STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) and amendment to the 1994 ROD documents the U.S.
Environmental Protection Agency's selection of a source-area remedy and a modified
groundwater remedy, respectively, for the Cortese Landfill Superfund Site (Site), chosen in
accordance with the requirements of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, as amended (CERCLA), 42 U.S.C. Section 9601-
9675, and the National Oil and Hazardous Substances Pollution Contingency Plan, 40 CFR
Part 300. This decision document explains the factual and legal basis for selecting a
remedy to address the source areas and contaminated groundwater at the Site. The
attached index (see Appendix Ill) identifies the items that comprise the Administrative
Record upon which the selected remedy and amended 1994 remedy is based.

The New York State Department of Environmental Conservation (NYSDEC) was consulted
on the proposed remedy and proposed modified remedy in accordance with CERCLA
Section 121(f), 42 U.S.C. Section 9621(f), and it concurs with the selected remedy and
amended 1994 remedy (see Appendix 1V).

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from the Site, if not addressed by
implementing the response action selected in this ROD/ROD amendment, may present an
imminent and substantial endangerment to public health, welfare, or the environment.

DESCRIPTION OF THE SELECTED REMEDY

The selected remedy and amended 1994 remedy, which address the source areas and
contaminated groundwater, include the following components:

. Air sparging of the source areas for approximately seven years to remove a



significant quantity of the petroleum hydrocarbons and other volatile organic
compounds;

. Collection and discharge to the atmosphere after aboveground treatment, if
necessary, of the extracted vapors from the air sparge wells using soil vapor
extraction (SVE);

. Amendment additions to the air sparging/SVE, such as ozone, for the final phase of
the air sparge/SVE period;

. Subsurface-stabilization period for up to five years after the air-sparging program
has been completed;

. Subsequent application of in-situ chemical oxidation, if necessary, potentially
including a surfactant enhancement, to address the remaining more recalcitrant
source materials;

. Monitored natural attenuation (MNA)l of the groundwater downgradient from the
landfill perimeter; and

. Long-term monitoring.

Pilot-scale testing will be performed to determine the configuration and number of air
sparging/SVE wells, the characterization of the extracted vapors, the application rates of
the various reagents, and any other operation-and-performance parameters. These data
will be used in the system-design evaluation. In addition, the extracted vapors may need to
be treated before being vented to the atmosphere. Any treatment residuals will have to be
appropriately handled (e.qg., off-Site treatment/disposal).

The effectiveness of the selected remedy will be determined based upon the attainment of
specific performance standards and cleanup goals for each step in the treatment process
(e.g., attainment of MNA performance monitoring standards, reduction in constituent
concentrations and/or mass flux, etc.). Should the selected remedy fail to attain these
standards and goals or should its implementation prove impracticable, then “Groundwater
Extraction and Treatment and Downgradient MNA”, the groundwater remedy selected in
the 1994 ROD (and amended herein), will be evaluated as the contingency remedy. The
major components of the contingency remedy that would be evaluated are:

. Extraction of contaminated groundwater from the landfill through a series of wells
aligned along the western (downgradient) perimeter of the landfill until Maximum
Contaminant Levels are achieved in the aquifer downgradient of the landfill or until
technical impracticability is demonstrated. The conceptual treatment process for
the groundwater includes clarification/filtration, agueous-phase granular activated

Natural attenuation is a variety of in-situ processes which, under favorable conditions, act
without human intervention to reduce the mass, toxicity, mobility, volume, or concentration of
contaminants in groundwater.



carbon, and air stripping. The exact number, depth, pumping rates, and location of
extraction wells would be determined during design;

. Discharge of treated groundwater to the existing Town of Tusten wastewater
treatment plant outfall, the Delaware River, or a reinjection network. The specific
discharge point will be determined during design; and

. Implementation of long-term operation and maintenance of the groundwater
extraction/treatment system.

The environmental benefits of the selected remedy may be enhanced by consideration,
during the design, of technologies and practices that are sustainable in accordance with
Region 2's Clean and Green policyz. This will include consideration of green remediation
technologies and practices.

Institutional controls for areas downgradient of the landfill, finalized in 1998, preclude any
potable use of groundwater and require all new construction to have water provided by the
public supply. Institutional controls on the landfill property precluding, among other things,
potable use of groundwater and activities that would interfere with the protectiveness of the
selected remedy are expected to be in place in late 2010. The institutional controls already
in place for areas downgradient of the landfill, as well as those expected to be in place in
late 2010 for the former landfill property, will be verified as remaining in effect periodically
as part of the long-term monitoring effort.

DECLARATION OF STATUTORY DETERMINATIONS

The selected remedy and the amended 1994 remedy (i.e., the contingency remedy) both
meet the requirements for remedial actions set forth in CERCLA Section 121, 42 U.S.C.
Section 9621, because they: 1) are protective of human health and the environment; 2)
meet a level or standard of control of the hazardous substances, pollutants, and
contaminants which at least attains the legally applicable or relevant and appropriate
requirements under federal and state laws; 3) are cost-effective; and 4) utilize permanent
solutions and alternative treatment (or resource recovery) technologies to the maximum
extent practicable. In keeping with the statutory preference for treatment that reduces
toxicity, mobility, or volume of contaminated media as a principal element of the remedy,
the contaminated soil and groundwater will be treated by implementing the selected
remedy. Data from a source-area investigation showed locations beneath the former
drum-disposal trenches which are acting as large non-aqueous phase liquid source areas.
These source areas, which are a significant reservoir for the migration of contamination to
groundwater (and therefore constitute a “principal threat waste”) will be addressed by the
selected remedy and would be contained should the contingency remedy be required.

Because this remedy will result in hazardous substances, pollutants, or contaminants
remaining on-Site above levels that allow for unlimited use and unrestricted exposure, a

2 See http://epa.gov/region2/superfund/green_remediation.



statutory review will be conducted within five years after initiation of remedial action to
ensure that the remedy is, or will be, protective of human health and the environment.

ROD DATA CERTIFICATION CHECKLIST

The ROD/ROD amendment contains the remedy selection information noted below. More
details may be found in the Administrative Record file for this Site.

. Contaminants of concern and their respective concentrations (see ROD, pages 6-8
and Appendix |l, Table 3);

. Baseline risk represented by the contaminants of concern (see ROD, pages 9-12);

. Cleanup levels established for contaminants of concern and the basis for these
levels (see ROD, Appendix I, Table 6);

. Manner of addressing source materials constituting principal threats (see ROD,
page iii and page 21);

. Current and reasonably-anticipated future land use assumptions and current and
potential future beneficial uses of groundwater used in the baseline risk assessment
and ROD (see ROD, pages 8-9);

. Potential land and groundwater use that will be available at the Site as a result of
the selected remedy (see ROD, pages 24);

. Estimated capital, annual operation and maintenance, and present-worth costs;
discount rate; and the number of years over which the remedy cost estimates are
projected (see ROD, pages 27 and Appendix Il, Table 7); and

- Key factors used in selecting the remedy (i.e., how the selected remedy provides
the best balance of tradeoffs with respect to the balancing and modifying criteria,
highlighting criteria key to the decision)(see ROD, pages 22-24).

THORIZING SIGNATURE

AU
42@ / /%/— Or. S, 2000

‘Walter E. Mugdaﬁ, Director Date
Emergency and Remedial Response Division
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SITE NAME, LOCATION, AND DESCRIPTION

The Cortese Landfill Site* (Site) is located within the hamlet of Narrowsburg, New York. It
is bound to the northeast by a steep bedrock escarpment and to the southwest by the
CSXrailroad embankment. The northern edge of the Site lies approximately 70 feet south
of the Narrowsburg Waste Water Treatment Plant. A small borrow pit (White's Pond) and
a small backwater area (the embayment) along the eastern shoreline of the Delaware
River are located about 800 feet southwest of the former landfill. The former landfill
property boundary encompasses approximately 3.75 acres of land owned by the John
Cortese Construction Corp. and another 1.53-acre parcel along the northern margin of the
Cortese property owned by the Town of Tusten, which purchased the property from Mr.
Cortese in 1973.

On the landfill side of the railroad embankment, areas to the southeast, east, and
northeast of the former landfill are predominantly wooded and used for hunting. Areas on
and south of the former landfill are seasonally flooded because of perched water
conditions. In addition, there are several small wetland areas in the immediate area of the
former landfill. An unpaved road between the landfill and the embankment is used by
CSX employees for access to the railroad tracks.

Six residences are located on the 200-250 foot wide strip of land to the west of the former
landfill between the embankment and the Delaware River. These properties are accessed
by Delaware Drive, a paved road which dead ends toward the south at a cul-de-sac. The
National Park Service classifies the Delaware River in the vicinity of the Site as a Wild and
Scenic River. The river in this area is used primarily for recreational boating and fishing.
A Site layout map is provided on Figure 1. All of the residences on Delaware Drive are
served by publicly-supplied water.

The Tusten public water supply is primarily supplied by a well (Town Well #3) located
approximately one mile east of the former landfill. Two secondary wells in this system are
located approximately 750 feet northwest and approximately one-half mile north-northwest
of the former landfill (Town Well #1 and #2, respectively). Town Wells #1 and #2 are
currently used to supplement the public water supply provided by Well #3. All three wells
are hydraulically upgradient of the Site, and are, thus, not affected by Site-related
contamination.

SITE HISTORY AND ENFORCEMENT ACTIVITIES

The landfill portion of the Site, which was initially called the “Tusten Landfill,” received
municipal waste at an estimated rate of 3,000 cubic yards per year from approximately

! The Site’s Superfund Site Identification Number is NYD980528475. The U.S. Environmental
Protection Agency (EPA) is the lead agency; the New York State Department of
Environmental Conservation (NYSDEC) is the support agency.



July 1970 to July 1981. Disposal practices at the landfill were poorly documented; hence,
records regarding the types and volume of waste received are essentially nonexistent.
For a six-month period in 1973, however, drummed industrial wastes were apparently
brought to the Site. Most of these wastes were transported by Gaess Environmental
Services, Inc. (purchased thereafter by SCA Services, Inc. or SCA). These wastes
apparently included drums containing paint thinners and sludge, solvents, dyes, waste oil,
and petroleum products. Disposalis believed to have included the burial and/or emptying
of drums in trenches and the emptying of tanker trucks into one of the two septage
lagoons located immediately to the south of the landfill. The other lagoon was used
strictly for the disposal of residential septage sludge.

A Draft Environmental Impact Statement for the Tusten Landfill (Fink, 1979) was
submitted to NYSDEC in order to fulfill part of the data requirements necessary to
complete a permit application filed by the Cortese Construction Corp. so that it could
continue to operate the landfill. The report concluded that a need existed for the
continued operation of the landfill, and it recommended groundwater monitoring to
determine potential adverse effects from previous disposal practices.

In 1985, SCA voluntarily entered into a stipulation agreement with NYSDEC to conduct a
remedial investigation (RI)2 at the Site. Subsequent groundwater monitoring revealed the
presence of elevated concentrations of volatile and semi-volatile organic compounds.
Based on these sample results, the Site was placed on the National Priorities List (NPL) in
June 1986. A Phase | RI report was completed in July 1987, followed by a Phase Il RI
report which was completed in August 1988. In April 1990, NYSDEC formally transferred
the lead role for the Site to EPA. SCA entered into an Administrative Order on Consent
(AOC) to complete an RI and feasibility study (FS)* with EPA in September 1990. A final
RI report (March 1994), risk assessment (June 1994), and FS report (June 1994) were
performed under the AOC. A Record of Decision was issued on September 30, 1994
(1994 ROD), calling for, among other things, removal of drums and associated soils,
capping the former landfill, groundwater extraction and treatment, institutional controls,
and natural attenuation of contaminants in downgradient areas.

The purpose of the Rl was to determine the nature and extent of the contamination at and
emanating from the Site and to evaluate the human health and ecological risks.

The purpose of the FS was to identify and evaluate remedial alternatives to address this
contamination.



EPA and a group of twenty-eight Potentially Responsible Parties (PRPs) sighed a Consent
Decree to carry out the remedial design (RD) and construction of the selected remedy in
September 1995; the Consent Decree was entered in U.S. District Court in May 1996.

From November 1995 through January 1996, concurrent with the initiation of the RD, the
Town of Tusten conducted a removal action (pursuant to a consent order with EPA)
whereby contaminated soils from the two septage lagoons were excavated and disposed
of off-Site and a 1,200-foot storm-water diversion channel was constructed along the
eastern perimeter of the landfill. The storm-water diversion channel diverts most of the
storm water toward nearby wetlands, thereby reducing infiltration into the waste and, thus,
leachate production from the former landfill.

The drum removal component of the 1994 ROD, which was performed in 1995 and 1996,
resulted in the excavation and off-Site disposal of more than 5,000 drums, three tractor
trailer loads of hazardous sludge, and 50 dump trucks of contaminated soil from the
landfill, and an additional 300 drums were removed from an area adjacent to the septage
lagoons and disposed off-Site. The design of the cap component of the selected remedy
was completed in May 1997. Construction of the cap and restoration of wetlands was
completed in 1998. Institutional controls for areas downgradient of the landfill, finalized in
1998, preclude any potable use of groundwater and require all new construction to have
water provided by the public supply. Institutional controls on the landfill property
precluding, among other things, potable use of groundwater and activities that will
interfere with the protectiveness of the selected remedy, are expected to be in place in
late 2010.

In scoping out the design of the groundwater extraction and treatment system, it was
determined that there were logistical problems associated with construction of this aspect
of the 1994 ROD. This included space constraints related to equipment and infrastructure
sharing the same space as the landfill cap, the wastewater treatment facility, and the
wetlands, as well as difficulties related to transmitting the treated effluent either beneath
the railroad embankment to the Delaware River or to groundwater. In response to these
concerns, after the completion of the cap, considerable efforts by the PRPs were devoted
to discerning remedial approaches that would reduce the reliance on the full-scale
groundwater extraction-and-treatment system contemplated in the 1994 ROD. These
efforts took the form of investigations, studies, and bench- and field-scale pilot testing.
Early in the reassessment process it became increasingly clear that there were additional,
previously-unidentified sources of chlorinated and non-chlorinated volatile organic
compound (VOC) non-aqueous phase liquid (NAPL) contamination in soils below the
water table beneath the former drum-disposal areas (a primary area located beneath the
landfill drum-disposal area and a small, secondary drum-disposal area located south of
the landfill adjacent to the septage lagoons). The results of a 2001 shallow groundwater
hot-spot investigation conducted along the downgradient perimeter of the landfill indicated
the potential presence of these source areas. A subsequent source-area investigation
performed in 2004 clearly showed the location of the primary, previously-undocumented



source area. Characterization of the horizontal and vertical extent of this source area was
conducted in 2007. The two source areas are delineated on Figure 2.

The identification of the two source areas helped to modify the conceptual Site model.
The 1994 ROD estimated that capping the landfill in combination with groundwater
extraction and treatment at the landfill and downgradient natural attenuation would result
in achieving the cleanup goals in the groundwater in 14 years. With the confirmed
presence of two large NAPL source areas, the cleanup time-frame estimate for the
groundwater remedy is now estimated at 150 years. For this reason, new remedial
alternatives were assessed in Former Source Areas Feasibility Study Report, Cortese
Landfill Site, Narrowsburg, New York, Geosyntec Consultants, July 2010 (2010 FS).

HIGHLIGHTS OF COMMUNITY PARTICIPATION

The 2010 FS report and the Proposed Plan for the source-area remedy/groundwater
amendment for the Site were released to the public for comment on August 13, 2010.
These documents were made available to the public at information repositories
maintained at the Tusten-Cochecton Library in Narrowsburg, New York and the EPA
Region Il Office in New York City. The notice of availability for the above-referenced
documents was published in the Sullivan County Democrat on August 13, 2010. The
public comment period ran from August 13, 2010 to September 12, 2010. On August 23,
2010, EPA conducted a public meeting at the Tusten Town Hall to inform local officials
and interested citizens about the Superfund process, to present the Proposed Plan for the
Site, including the preferred source-area and groundwater alternative, and to respond to
guestions and comments from the approximately 20 attendees. Responses to the
guestions and comments received at the public meeting and in writing during the public
comment period are included in the Responsiveness Summary (see Appendix V).

SCOPE AND ROLE OF THE OPERABLE UNIT

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP), at 40
CFR Section 300.5, defines an operable unit as a discrete action that comprises an
incremental step toward comprehensively addressing Site problems. A discrete portion of
a remedial response eliminates or mitigates a release, threat of a release, or pathway of
exposure. The cleanup of a site can be divided into a number of operable units,
depending on the complexity of the problems associated with the Site.

In order to implement the remedy selected in the 1994 ROD, the work at the Site was
divided into three operable units. Operable Unit 1, which was completed in 1996,
addressed the removal of more than 5,000 drums and associated contaminated soil from
the landfill. Operable Unit 2, which involved the capping of the landfill, was completed in
1998. Operable Unit 3, which involves the groundwater contamination at and
downgradient of the landfill, and a newly identified Operable Unit 4, which addresses the
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source contamination present below the water table beneath the former drum-disposal
areas, are the subject of this ROD/ROD amendment. That is, this decision document
amends the 1994 ROD for the groundwater (Operable Unit 3) and selects a final remedy
for the source-area contamination (Operable Unit 4).

The primary objectives of this action are to remediate the sources of groundwater
contamination at the Site, restore groundwater quality downgradient of the landfill, and
minimize any potential future health and environmental impacts from the groundwater.

SUMMARY OF SITE CHARACTERISTICS

The data collected during the Rl and other sampling efforts provided EPA with specifics
related to Site characteristics, as well as information to perform a Risk Assessment. RI-
related sampling of groundwater, surface and subsurface soil, surface water, sediment,
and soil gas on and around the Site was conducted in three phases from 1987 to 1993. In
addition, groundwater has been sampled three times per year since the fall of 1996 and
several other subsurface-soil, source-area, and groundwater investigations have been
conducted since that time. The actions taken as a result of the 1994 ROD have
successfully addressed surface and subsurface soil, surface water, sediment, and soill
vapor intrusion.

This ROD/ROD Amendment addresses source areas beneath the former disposal
trenches and the groundwater, the characteristics of which are summarized in this section
and the “Summary of Site Risks” section, below. The results of the vapor-intrusion
investigation, conducted after the RI, are also detailed below.

Site Geology/Hydrogeology

The Site lies on alluvial deposits within the Delaware River valley. These alluvial deposits
are predominantly sand and gravel overlain by fine-grained floodplain deposits which
cause perched groundwater conditions and surficial ponding of water in areas of poor
drainage. Throughout the entire thickness of unconsolidated sediments, water occurs
under water-table conditions. The saturated aquifer thickness is approximately 80 feet.
Discontinuous lenses of fine-grained deposits occur locally in the sand and gravel, but the
sequence of overburden sediments can be considered to be one unconfined
hydrogeologic unit. Bedrock forms a second, deeper hydrogeologic unit. Bedrock
escarpments rise approximately 400 feet above both sides of the river. Hydrogeologic
cross sections are provided in Figures 3A and 3B. Groundwater flows through fractures
in the bedrock from these topographic highs to the topographic low (the river) through the
overburden sediments. The Delaware River is, therefore, the discharge boundary for the
valley. Groundwater flow in the overburden sediments in the Site vicinity is predominantly
horizontal to the southwest (i.e., toward the river) at an overall average velocity throughout
the entire saturated thickness of overburden of about 25 feet per year (maximum 75 feet
per year). lllustrations of groundwater flow are included in Figures 4A, 4B, and 4C.
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The upper sand and gravel unit is likely a preferential pathway for groundwater flow from
the former landfill to the Delaware River because it is located just below the water table
and has a hydraulic conductivity seven times higher than the geometric mean for the
entire aquifer as a whole, yielding a calculated flow velocity of 167 feet per year (500 feet
per year maximum).

Groundwater

Groundwater samples were collected from up to twenty-six monitoring wells and Town
Well #1 during the three phases of the Rl and monitoring wells have been sampled three
times per year since the 1994 ROD. Data from groundwater samples collected at and
downgradient of the former landfill revealed levels of VOCs, semi-volatile organic
compounds (SVOCs), and metals exceeding the current Federal Safe Drinking Water Act
and/or New York State Public Water Supplies Maximum Contaminant Levels (MCLs). The
widest range of constituents and the highest concentrations were detected at monitoring
wells S-1, S-2, EX-1, MW-12, MW-13, and MW-15, all of which are located in or near the
landfill source area. The highest concentration of contaminants was detected at
monitoring well S-2 (total chlorinated and non-chlorinated VOCs of 291,000 micrograms
per liter [ug/l] and total SVOCs at 5,466 ug/l) during the April 2008 monitoring event. Total
VOC concentration trends for source-area wells for all sampling rounds since 1987 are
illustrated on Figure 5. Site-wide groundwater detections for October 2007 are shown on
Figure 6. Table 1A presents the Site-wide VOC data for October 2007.

Groundwater data indicate that the plume of Site-related contaminants is approximately
1,300 feet wide. Groundwater impacts are found in shallow zones adjacent to the western
edge of the landfill and in both shallow and deeper zones downgradient. From the landfill,
the plume passes beneath the railroad embankment, Delaware Drive, and the previously-
noted six residences and discharges to the Delaware River (see Figure 1). Although
contaminant concentrations at individual wells do not show strongly declining trends over
time, declining concentrations along groundwater migration pathways from the landfill
toward the Delaware River have been documented since the late 1980s. The majority of
the groundwater contamination was detected in monitoring wells located within, or
immediately adjacent to, the landfill. By comparison, levels in monitoring wells located
within the plume area approximately 200 feet downgradient (west of the railroad
embankment) were generally one-tenth or less than those in the landfill monitoring wells.

Analysis of natural-attenuation parameters in groundwater, performed as part of long-term
monitoring since 1995, has confirmed the strong presence of several natural-attenuation
indicators. Specifically, indirect lines of evidence (geochemical footprints) of anaerobic
biodegradation processes have been documented in groundwater at the Site, including
daughter products vinyl chloride and cis-1,2-dichloroethene (cDCE) from
tetrachloroethene and trichloroethene parent compounds; 1,1-dichloroethane and
chloroethane from the 1,1,1-trichloroethane parent compound; chlorobenzene from the
trichlorobenzene- and dichlorobenzene-isomer parent compounds; and chloroform and

6



methylene chloride from the carbon-tetrachloride parent compounds. This is further
supported by the relatively high concentrations of ethane and ethene in groundwater
samples, indicators of complete reductive dechlorination, as well as the low
concentrations of benzene, toluene, ethylbenzene, and xylene and total-organic-carbon
electron donors downgradient of the landfill as compared to near the source area.
Evidence of active anaerobic microbial processes in groundwater downgradient from the
landfill were indicated by the reduced concentrations of electron acceptors such as
dissolved oxygen, nitrate, and sulfate and increased concentrations of electron acceptors
such as ammonia, iron, manganese, sulfide, and methane. Finally, the 16R gene of
Dehalococcoides has been detected in samples of aquifer solids from the S-1 and S-2
boreholes, which provides direct evidence of the presence of bacteria with the ability to
accomplish complete reductive dechlorination of chlorinated ethenes.

Vapor Intrusion

The vapor intrusion pathway was also evaluated for several homes in the vicinity of the
Site. Both subslab and indoor-air samples were collected from these homes. This effort
was conducted from 2007 to 2009. The concentrations of the detected compounds were
found to be below the levels of concern.

Source Areas

As noted above, after the 1994 ROD, a shallow groundwater hot-spot investigation along
the downgradient perimeter of the former landfill was performed. This effort, conducted in
2001, served to further refine the conceptual Site model for shallow groundwater migration
pathways and was instrumental in refining the understanding of the lateral plume
configuration and in beginning to understand the effect of the previously-unknown source
areas on the plume. The total groundwater VOC profile from this effort is illustrated on
Figure 7. Data from a source-area investigation performed in 2004 showed an area in the
soils beneath the primary former drum-disposal area containing previously-undocumented
sorbed-phase and residual-phase (i.e., NAPL) VOC contamination. Additional source
characterization was conducted in October 2007 to better evaluate the horizontal and
vertical extent of this chlorinated- and non-chlorinated-VOC and petroleum-hydrocarbon
source area and to provide data to support the selection and design of potential in-situ
source-area treatment technologies. Source-area groundwater data for October 2007 are
shown on Figure 8 and presented in Table 1B. Table 1C presents the Site-wide and
source-area total-VOC groundwater data for October 2007, further illustrating the source
characterization. Table 2 presents the source-area soil VOC data for this effort. Figure 1
shows the locations of the source-area soil samples. The source area is illustrated in
cross section on Figure 9. Additional samples of soil, groundwater, and NAPL were
collected in February 2009 for the purpose of in-situ chemical oxidation (ISCO) bench-
scale treatability testing. Periodic monitoring of the groundwater, conducted three times
per year since 1996, has aided in the understanding of the effects on groundwater of the
landfill source area as well as the smaller source area near the septage lagoons. The
source areas are shown on Figure 2.



Contamination Fate and Transport

Historically, rainwater and snowmelt infiltrated the uncapped landfill, drum-filled trenches,
and the septage lagoons where liquid hazardous substances were disposed, resulting in
contaminant releases to the groundwater. The drum-filled trenches and septage lagoons
have been excavated to the water table and the landfill has been capped. Presently, there
is a primary source area located beneath the landfill drum-disposal trench and a second
source area beneath the smaller southern drum-disposal trench and septage lagoons
which continue to release contaminants to the groundwater. Figures 10A and 10B depict
the current conceptual Site model”.

CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES
Land Use

As noted above, the Site is a remote five-acre former landfill located in a depression
formed between a steep bedrock escarpment and a railroad embankment. The landfill
shares this depression with the Narrowsburg sewage-treatment facility. Aside from the
sewage-treatment facility, land use in areas on the landfill side of the railroad
embankment (areas to the southeast, east, and northeast) are predominantly wooded and
are used for hunting and hiking. Land use in the narrow strip of land to the west between
the railroad embankment and the Delaware River is residential. Six residences are
located on this strip of land. The area beyond the residences is both floodplain and
railroad right-of-way and gradually pinches out between the railroad embankment and the
Delaware River. All six residences on Delaware Drive are located on the western bank of
the Delaware River. The National Park Service classifies the Delaware River in the vicinity
of the Site as a Wild and Scenic River and the river in this area is used primarily for
recreational boating and fishing.

The Site itself is expected to remain a landfill site. Institutional controls on the landfill
property precluding, among other things, potable use of groundwater and activities that
would interfere with the protectiveness of the selected remedy are expected to be in place
in late 2010. Due to the steep topography and the fact that the former landfill and the
sewage-treatment facility occupy adjacent spaces along a railroad embankment, no
significant changes in surrounding land use (i.e., hunting, recreation) are anticipated. In
addition, the Town of Tusten has recently updated and finalized its master plan which
indicates that the residential area along the Delaware River is to remain zoned for
residential use.

A conceptual site model illustrates contaminant sources, release mechanisms, exposure
pathways, migration routes, and potential human and ecological receptors.
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Groundwater Use

All of the residences on Delaware Drive are served by publicly-supplied water and it has
been confirmed that there is no current groundwater use downgradient of the Site. There
are institutional controls precluding the withdrawal of groundwater downgradient of the
landfill for any purpose other than environmental testing. While the portion of the aquifer
located downgradient of the landfill does have a potential beneficial use for drinking water,
it is not currently used as a drinking water source and there is no anticipation that it will be
used as such in the future.

SUMMARY OF SITE RISKS

A baseline risk assessment is an analysis of the potential adverse human health effects
caused by the release of hazardous substances from a site in the absence of any actions
to control or mitigate these under current and anticipated future land uses. EPA's
baseline risk assessment for this Site, which was part of the 1994 RI/FS report and was
discussed in the 1994 ROD, focused on contaminants in the surface soil, subsurface soil,
groundwater, surface water, and sediments which were likely to pose significant risks to
human health and the environment. The risk assessment for this Site, entitled Human
Health Baseline Risk Assessment for the Cortese Landfill Site, Sullivan County, New York,
prepared by Tetra Tech, Inc. for Golder Associates Inc., May 16, 1994, is available in the
Administrative Record.

Human Health Risk Assessment

A Superfund baseline human health risk assessment is an analysis of the potential
adverse health effects caused by hazardous substance exposure from a site in the
absence of any actions to control or mitigate these under current- and future-land uses. A
four-step process is utilized for assessing site-related human health risks for reasonable
maximum exposure scenarios.

Hazard Identification: In this step, the contaminants of concern at the Site in various media
(i.e., soil, groundwater, surface water, sediment, and air) are identified based on such
factors as toxicity, frequency of occurrence, and fate and transport of the contaminants in
the environment, concentrations of the contaminants in specific media, mobility,
persistence, and bioaccumulation.

Exposure Assessment: In this step, the different exposure pathways through which people
might be exposed to the contaminants identified in the previous step are evaluated.
Examples of exposure pathways include incidental ingestion of, inhalation of, and dermal
contact with contaminated soil. Factors relating to the exposure assessment include, but
are not limited to, the concentrations to which people may be exposed and the potential
frequency and duration of exposure. Using these factors, a “reasonable maximum



exposure” scenario, which portrays the highest level of human exposure that could
reasonably be expected to occur, is calculated.

Toxicity Assessment: In this step, the types of adverse health effects associated with
contaminant exposures and the relationship between magnitude of exposure and severity
of adverse health effects are determined. Potential health effects are contaminant-
specific and may include the risk of developing cancer over a lifetime or other noncancer
health effects, such as changes in the normal functions of organs within the body (e.g.,
changes in the effectiveness of the immune system). Some contaminants are capable of
causing both cancer and noncancer health effects.

Risk Characterization: This step summarizes and combines outputs of the exposure and
toxicity assessments to provide a quantitative assessment of site risks. Exposures are
evaluated based on the potential risk of developing cancer and the potential for noncancer
health hazards. The likelihood of an individual developing cancer is expressed as a
probability. For example, a 10™ cancer risk means a “one-in-ten-thousand excess cancer
risk”; or, stated another way, one additional cancer may be seen in a population of 10,000
people as a result of exposure to site contaminants under the conditions explained in the
Exposure Assessment. Current Superfund guidelines for acceptable exposures are an
individual lifetime site-related excess cancer risk in the range of 10* to 10°
(corresponding to a one-in-ten-thousand to a one-in-a-million excess cancer risk) with 10°®
being the point of departure. For noncancer health effects, a hazard index (HI) is
calculated. An HI represents the sum of the individual exposure levels compared to their
corresponding reference doses. The key concept for a noncancer Hl is that a “threshold
level” (measured as an Hl of less than 1) exists below which noncancer health effects are
not expected to occur.

While the original risk assessment considered ingestion, inhalation, and dermal contact
with groundwater; ingestion and dermal contact with surface soil and sediment; and
inhalation of ambient air for the exposure of hypothetical residents. The response
activities performed to date at the Site, including the excavation and removal from the
landfill of more than 5,000 drums and the installation of the landfill cap, have addressed
non-groundwater-related risks. The potential Site-related human health risks related to
groundwater at the Site that were identified in the 1994 ROD have not substantially
changed. The human health risk assessment, which is part of the 1994 RI/FS report and
was discussed in the 1994 ROD, determined that hypothetical future use of the
groundwater at the Site would pose an unacceptable risk to human health. The
hypothetical carcinogenic risk for exposure to groundwater by future residents was
estimated to be 2 x 10, This risk number means that 2 additional persons out of 1,000
would potentially be at risk of developing cancer if groundwater were to be used for
potable purposes and the Site is not remediated. The Hazard Index was estimated to be
140. A summary of the contaminants of concern (COCs) and groundwater exposure point
concentrations is listed in Table 3. Cancer and non-cancer toxicity data for the
groundwater COCs is presented in Tables 4A and 4B. The cancer and non-cancer risk-
characterization summary for the groundwater COCs is presented in Tables 5A and 5B.
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As mentioned above, the vapor-intrusion pathway was evaluated and determined not to
constitute a significant risk to human health or the environment. EPA sampled three
homes for soil-vapor intrusion risk over two data collection efforts (2007 and 2009). No
samples exceeded the screening level for indoor air quality.

Ecological Risk Assessment

Potential risks to environmental receptors associated with the Site were identified in the
ecological risk assessment (entitled Environmental Evaluation Report for the Cortese
Landfill Site, Sullivan County, New York, prepared by Tetra Tech, Inc. for Golder
Associates Inc., May 16, 1994). This document is also available in the Administrative
Record. The media for which relevant ecological exposure pathways were analyzed
included sediment, surface soil, and surface water. The ecological risk assessment
identified several small, isolated areas of surface water and sediments as the primary
exposure points that may potentially impact local species and sensitive environments.
Since the areas that posed such risks were addressed by the remedial actions that have
already been taken at the Site, the Site no longer poses an ecological risk. Therefore,
ecological risks will not be discussed further in this document.

Uncertainties

The procedures and inputs used to assess risks in this evaluation, as in all such
assessments, are subject to a wide variety of uncertainties. In general, the main sources
of uncertainty include the following: environmental chemistry sampling and analysis;
environmental parameter measurement; fate and transport modeling; exposure parameter
estimation; and toxicological data. Uncertainty in environmental sampling arises in part
from the potentially uneven distribution of chemicals in the media sampled. Consequently,
there can be significant uncertainty as to the actual levels present. Environmental
chemistry-analysis error can stem from several sources, including the errors inherent in
the analytical methods and characteristics of the matrix being sampled.

Uncertainties in the exposure assessment are related to estimates of how often an
individual would actually come in contact with the chemicals of concern, the period of time
over which such exposure would occur, and the fate and transport models used to
estimate the concentrations of the chemicals of concern at the point of exposure.

Uncertainties in toxicological data occur in extrapolating both from animals to humans and
from high to low doses of exposure, as well as from the difficulties in assessing the toxicity
of a mixture of chemicals. These uncertainties are addressed by making conservative
assumptions concerning risk and exposure parameters throughout the assessment. As a
result, the Risk Assessment provides upper-bound estimates of the risks to populations
near the Site, and it is highly unlikely to underestimate actual risks related to the Site.
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An estimate of central tendency risk can be obtained by substituting average or median
values for upper bound values. This is most useful for the exposure pathway which
results in the highest estimated carcinogenic or noncarcinogenic risk, i.e., groundwater
ingestion.

More specific information concerning public health risks, including a quantitative
evaluation of the degree of risk associated with various exposure pathways, is presented
in the Risk Assessment Report.

Summary of Human Health Risks

The greatest potential future carcinogenic risk attributable to the Site is associated with
the ingestion of groundwater. The potential cancer risk is based on current levels of
groundwater contaminants. If no action is taken with respect to the source areas, the
continued release of contaminants into Site groundwater could result in a greater potential
cancer risk at some point in the future if groundwater was used for potable purposes.
Additionally, significant noncarcinogenic effects from the potential future ingestion of Site
groundwater by area residents have also been established in the Risk Assessment.

Basis for Action

Based upon the quantitative human-health risk assessment and ecological evaluation,
EPA has determined that actual or threatened releases of hazardous substances from the
Site, if not addressed by the response action selected in this ROD/ROD amendment, may
present a current or potential threat to human health and the environment.

REMEDIAL ACTION OBJECTIVES

Remedial action objectives are specific goals to protect human health and the
environment. These objectives are based on available information and standards, such
as applicable or relevant and appropriate requirements (ARARS), to-be-considered
guidance, and Site-specific risk-based levels.

The following remedial action objectives were established for the source areas and
groundwater:

o reduce or eliminate the potential for source areas to release contaminants to
groundwater;

. restore the aquifer downgradient of the landfill as a potential source of drinking
water by reducing contaminant levels to the federal and State MCLs; and

o reduce or eliminate the potential for migration of contaminants downgradient of the
landfill.

The cleanup levels for the groundwater COCs and their basis are presented in Table 6.
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SUMMARY OF REMEDIAL ALTERNATIVES

CERCLA Section 121(b)(1), 42 U.S.C. §9621(b)(1), mandates that remedial actions must
be protective of human health and the environment, be cost-effective, comply with
ARARs, and utilize permanent solutions, alternative treatment technologies, and resource
recovery alternatives to the maximum extent practicable. Section 121(b)(1) also
establishes a preference for remedial actions which employ, as a principal element,
treatment to permanently and significantly reduce the volume, toxicity, or mobility of the
hazardous substances, pollutants, and contaminants at a site. CERCLA §121(d), 42
U.S.C. §9621(d), further specifies that a remedial action must attain a level or standard of
control of the hazardous substances, pollutants, and contaminants that at least attains
federal and state ARARS, unless a waiver can be justified pursuant to CERCLA
§121(d)(4), 42 U.S.C. §9621(d)(4).

Detailed descriptions of the remedial alternatives for addressing the contamination
associated with the source areas and the groundwater can be found in the 2010 FS
report.

The construction time for each alternative reflects only the time required to construct or
implement the remedy and does not include the time required to design the remedy,
negotiate the performance of the remedy with any PRPSs, or procure contracts for design
and construction.

The alternatives are:

Alternative 1: No Further Action
Capital Cost: $0
Annual Operation and Maintenance $0
(O&M) Cost:
Present-Worth Cost: $0
Construction Time: 0 months

The Superfund program requires that the "no-action" alternative be considered as a
baseline for comparison with the other alternatives. The no further action alternative does
not include any physical remedial measures (beyond those remedial and removal actions
already completed) that address any Site-related media.

Because this alternative would result in contaminants remaining on-Site which exceed

acceptable health-based levels, CERCLA would require that the Site be reviewed every
five years. If justified by the review, additional response actions may be implemented.
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Alternative 2: Groundwater Near-Source Extraction and Treatment and
Downgradient Monitored Natural Attenuation

Capital Cost: $4.1 million
Annual O&M Cost: $611,000
Present-Worth Cost: $11.7 million
Construction Time: 1 year

Under this alternative, five groundwater extraction wells would be installed in the upper
sand and gravel unit near the source areas along the downgradient perimeter of the
landfill, extending several feet into the underlying silt/sand layer. The conceptual
treatment process for the groundwater would include metals precipitation,
clarification/filtration, and air stripping. Treated groundwater would likely be discharged to
the Delaware River via the existing Town of Tusten wastewater-treatment-facility outfall.
The effectiveness of the treatment system would be assessed through long-term
groundwater and surface-water monitoring. Monitoring is assumed to be conducted three
times per year and would include several surface water sampling stations west of the
embankment, a network of groundwater wells, and any treated groundwater effluent
discharge. Samples would be analyzed for VOCs, SVOCs, metals, and municipal solid
waste leachate indicator parameters. Figure 11 illustrates the conceptual layout of
extraction wells under Alternative 2.

The downgradient groundwater-contaminant plume would be addressed through
monitored natural attenuation (MNA)5, a variety of in-situ processes which, under
favorable conditions, act without human intervention to reduce the mass, toxicity, mobility,
volume, or concentration of contaminants.

It is estimated that system construction would be completed in one year.
Because this alternative would result in contaminants remaining on-Site which exceed

acceptable health-based levels, CERCLA would require that the Site be reviewed every
five years. If justified by the review, additional response actions may be implemented.

° Natural attenuation is a variety of in-situ processes which, under favorable conditions, act

without human intervention to reduce the mass, toxicity, mobility, volume, or concentration
of contaminants in groundwater.
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Alternative 3: In-Situ Source-Area Treatment and Downgradient Monitored Natural
Attenuation

Capital Cost: $5.2 million
Annual O&M Costs: $419,000
Present-Worth Cost: $8.1 million
Construction Time: 1 year

This alternative would employ a series of in-situ technologies to treat residual material
within the source areas and to accelerate depletion of the contaminant source mass.
Initially, peroxide may need to be applied to help in adjusting subsurface conditions for air
sparging. Air sparging/soil vapor extraction (SVE) would be used throughout the source
areas to remove a significant component of the chlorinated and non-chlorinated VOCs
and petroleum hydrocarbons by volatilization. Air sparging consists of injecting air below
the water table in order to volatilize dissolved VOCs and partition them into the soil gas
above the water table. Air sparging also promotes aerobic degradation processes. The
SVE wells would be utilized to collect the vapors released by the air-sparge system. The
collected vapors would be discharged to the atmosphere following aboveground
treatment, if necessary based on federal and state performance criteria. Figure 12
illustrates a typical air sparging/SVE system. Figures 13 and 14 illustrate the conceptual
layout of air sparging/SVE wells. The air sparge/SVE system would run until one or more
performance measures (e.g., diminished contaminant-removal efficiencies, etc.) are
attained, at which point amendments such as ozone would be injected into the subsurface
in order to aggressively destroy some of the remaining source materials. It is estimated
that this system would need to be run for approximately seven years.

At the conclusion of the air sparge/SVE and amendment-addition program, the
groundwater would be allowed to stabilize for up to five years. This stabilization period is
necessary to, among other things, allow for the active treatment components to subside
and for the equilibration of the aqueous subsurface.

After this stabilization period, the groundwater would be treated using ISCO, if necessary,
to address the remaining recalcitrant source materials. A surfactant application would be
considered to flush stubborn sorbed source materials into the groundwater where an
oxidant (such as persulfate) would be deployed to destroy the newly released
contaminants.

After the ISCO deployment, if it is determined to be necessary, MNA would be utilized as
the final step to attain the cleanup objectives in the groundwater downgradient of the
landfill.

The effectiveness of this alternative would be determined based upon the attainment of
specific performance standards and cleanup goals for each step in the treatment process
(e.g., attainment of MNA performance monitoring standards, reduction in mass flux, etc.).
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It is estimated that construction related to this effort would be completed in one year.

Under this alternative, pilot-scale testing would be used to determine, among other things,
the configuration and number of air sparging/SVE wells, the characterization of the
extracted vapors, the application rates of the various reagents, and any other operation-
and-performance parameters. These data would be used in the system-design
evaluation. In addition, the extracted vapors might need to be treated before being vented
to the atmosphere. Any treatment residuals would have to be appropriately handled (e.g.,
off-Site treatment/disposal).

Because this alternative would result in contaminants remaining on-Site which exceed
acceptable health-based levels, CERCLA would require that the Site be reviewed every
five years. If justified by the review, additional response actions may be implemented.

COMPARATIVE ANALYSIS OF ALTERNATIVES

During the detailed evaluation of remedial alternatives, each alternative is assessed
against nine evaluation criteria, namely, overall protection of human health and the
environment, compliance with ARARs, long-term effectiveness and permanence,
reduction of toxicity, mobility, or volume through treatment, short-term effectiveness,
implementability, cost, and state and community acceptance.

The evaluation criteria are described below.

. Overall protection of human health and the environment addresses whether or not
a remedy provides adequate protection and describes how risks posed through
each exposure pathway (based on a reasonable maximum exposure scenario) are
eliminated, reduced, or controlled through treatment, engineering controls, or
institutional controls.

. Compliance with ARARs addresses whether or not a remedy would meet all of the
applicable or relevant and appropriate requirements of other federal and state
environmental statutes and requirements or provide grounds for invoking a waiver.

. Long-term effectiveness and permanence refers to the ability of a remedy to
maintain reliable protection of human health and the environment over time, once
cleanup goals have been met. It also addresses the magnitude and effectiveness
of the measures that may be required to manage the risk posed by treatment
residuals and/or untreated wastes.

. Reduction of toxicity, mobility, or volume through treatment is the anticipated
performance of the treatment technologies, with respect to these parameters,
which a remedy may employ.
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. Short-term _effectiveness addresses the period of time needed to achieve
protection and any adverse impacts on human health and the environment that
may be posed during the construction and implementation period until cleanup
goals are achieved.

. Implementability is the technical and administrative feasibility of a remedy,
including the availability of materials and services needed to implement a particular
option.

. Cost includes estimated capital and operation, maintenance, and monitoring

(OM&M) costs, and net present-worth costs.

. State acceptance indicates if, based on its review of the 2010 FS and Proposed
Plan, the state concurs with the preferred remedy at the present time.

. Community acceptance refers to the public's general response to the alternatives
described in the 2010 FS report and Proposed Plan.

A comparative analysis of these alternatives based upon the evaluation criteria noted
above follows.

Overall Protection of Human Health and the Environment

Alternative 1 would result in no active steps to address the source area or to restore
groundwater quality to drinking-water standards in areas downgradient of the perimeter of
the landfill and would, therefore, not be protective of human health and the environment.
Alternatives 2 and 3 are both active remedies that address the source areas through
groundwater extraction and in-situ treatment processes, respectively, and will restore
groundwater quality downgradient of the landfill perimeter over the long term. Combined
with institutional controls, Alternatives 2 and 3 would provide protectiveness of human
health and the environment over both the short and long term until groundwater standards
are met.

It is estimated that it would take 150 years to restore groundwater quality under Alternative
2, as compared to 15 years for Alternative 3.

Compliance with ARARs

EPA and NYSDEC have promulgated health-based protective MCLs (40 CFR Part 141,
and 10 NYCRR, Chapter 1), which are enforceable standards for various drinking water
contaminants (chemical-specific ARARS). The aquifer is classified as Class GA (6
NYCRR 701.18), meaning that it is designated as a potable water supply. Although the
groundwater downgradient of the landfill is not presently being utilized as a potable water
source, achieving MCLs in the groundwater is an ARAR, because groundwater
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downgradient of the landfill is a potential source of drinking water. Surface water ARARS
have been consistently attained in the Delaware River since completion of the 1994
ROD'’s cap and drum-removal components and are anticipated to continue to be met for
all alternatives in the future.

Alternative 1 does not provide for direct remediation of the source area or the affected
groundwater and would, therefore, involve no further actions to achieve chemical-specific
ARARSs in a reasonable period of time. In contrast, Alternatives 2 and 3 would be more
effective in reducing the source area and groundwater contaminant concentrations to a
level below state and federal groundwater standards.

Emissions from the air stripper under Alternative 2 and the SVE wells under Alternative 3
would be required to comply with the substantive requirements of state and federal air-
emission standards.

While both Alternatives 2 and 3 may potentially reach ARARs downgradient of the landfill
sooner than Alternative 1, Alternative 3, with more aggressive source treatment, would
likely attain ARARs much more expeditiously than Alternative 2. A discharge-permit
equivalency (e.g., New York State Pollutant Discharge Elimination System) would be
required for Alternative 2.

Other location-specific ARARs relevant to Alternatives 2 and 3 include the Wild and
Scenic Rivers Act (36 CFR Section 297.4), Executive Order 11990 (Protection of
Wetlands), Executive Order 11988 (Floodplain Management), and the National Historic
Preservation Act.

Long-Term Effectiveness and Permanence

Alternative 1 would be expected to have minimal long-term effectiveness, since it would
rely solely upon natural attenuation to restore groundwater quality.

Alternatives 2 and 3 would both address the groundwater contamination with active
engineered treatment systems, although by different means, and would provide superior
long-term effectiveness through removal of potential future contributions to downgradient
groundwater contamination. There would be no long-term threat to human health or the
environment once the cleanup of the groundwater is completed. It is estimated that
Alternative 2 would require 150 years of operation to complete the groundwater cleanup.
It is estimated that Alternative 3 would require 15 years to complete the groundwater
cleanup

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 1 would not actively reduce the toxicity, mobility, or volume of contaminants
through treatment.
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Alternatives 2 and 3 would reduce the toxicity, mobility, or volume of contaminants at the
source area and in the downgradient groundwater through treatment, thereby satisfying
CERCLA's preference for treatment.

Short-Term Effectiveness

Alternative 1 does not include any additional physical construction measures in any areas
of contamination and, therefore, does not present implementation risk to Site workers or
the community. Alternatives 2 and 3 could potentially present adverse impacts to
remediation workers, since these alternatives both would involve the installation of
extraction wells, monitoring wells, and/or air sparge/vapor extraction wells through
contaminated soils and groundwater. Difficulties related to space constraints and to the
conveyance of treated water beneath the railroad embankment would need to be
resolved for Alternative 2. Alternative 3 could pose adverse impacts to Site workers since
it would require the installation of significantly more wells and piping, but Alternative 2
could also pose adverse impacts to Site workers because it requires treatment reagents
and generates treatment residuals that would be handled by Site workers. While both
Alternatives 2 and 3 present some risk to on-Site workers through dermal contact and
inhalation of groundwater, treatment reagents/residuals, or soil vapor, these exposures
can be minimized by utilizing proper protective equipment.

For Alternatives 2 and 3, the vehicle traffic associated with the construction could impact
the local roadway system and nearby residents through increased noise level, as would
the off-Site transport of contaminated solids and delivery of potentially hazardous
treatment reagents. The groundwater extraction and treatment system under Alternative 2
and the air sparge/SVE system under Alternative 3 would generate noise which could be
an annoyance to area residents. Placing the equipment inside a building and/or
soundproofing would significantly reduce the noise.

Under Alternatives 2 and 3, disturbance of the land during construction could affect the
surface water hydrology of the Site. There is a potential for increased stormwater runoff
and erosion during excavation and construction activities that could be properly managed
to prevent excessive water and sediment loading to adjacent wetlands.

Alternative 2 would generate treatment residues which would have to be appropriately
handled. Alternative 1 would not generate such residues.

Under Alternative 3, the configuration and number of air sparging/SVE wells,
characterizing the extracted vapors, the application rates of the various reagents, and
determining other operation and performance parameters would need to be determined
based on the results of pilot-scale testing. These data would be used in the system
design evaluation. Under this alternative, the extracted vapors might need to be treated
before being vented to the atmosphere. Any treatment residuals would have to be
appropriately handled (e.qg., off-Site treatment/disposal).
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Because no further actions would be performed under Alternative 1, there would be no
implementation time. It is estimated that it would take 1 year to construct both
Alternatives 2 and 3.

Based upon estimated time frames for the source areas in contact with groundwater to be
depleted, Alternative 2 would achieve cleanup goals in approximately 150 years. Itis
estimated that Alternative 3 would achieve cleanup goals in approximately 15 years.
Therefore, while the potential exposure to workers or nuisance to the public can be
managed or addressed in Alternatives 2 and 3, these exposures and nuisances will be for
a considerably shorter duration under Alternative 3.

Implementability

Alternative 1 would be the easiest to implement, as there would be no new activities to
undertake.

All treatment equipment that would be used in Alternatives 2 and 3 are proven and
commercially available. Difficulties related to space constraints and to the conveyance of
treated water beneath the railroad embankment would need to be resolved for Alternative
2. Transportation and disposal of treatment residues could be easily implemented using
commercially-available equipment. Under these alternatives, sampling for treatment
effectiveness and groundwater monitoring would be necessary, but it could be easily
implemented.

Cost

The present-worth costs for Alternatives 1 through 3 are calculated using a discount rate
of 7 percent; a 30-year time interval was used for Alternatives 1 and 2, and a 15- year
time interval for Alternative 3. The estimated capital, annual O&M, and present-worth
costs for each of the alternatives are presented in the table below.

Alternative Capital Cost Annual O&M  Total Present-Worth
Cost Cost

1 $0 $0 $0

2 $4.1 million $611,000 $11.7 million

3 $5.2 million $419,000 $8.1 million

As can be seen by the cost estimates, Alternative 1 is the least costly remedy at $0.
Alternative 2 is the most costly remedy with a present-worth cost of $11.7 million. The
present-worth cost for Alternative 3 is $8.1 million.
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State Acceptance

NYSDEC concurs with the selected remedy; a letter of concurrence is attached (see
Appendix 1V).

Community Acceptance

Comments received during the public comment period indicate that the public generally
supports the selected remedy. These comments are summarized and addressed in the
Responsiveness Summary, which is attached as Appendix V to this document.

PRINCIPAL THREAT WASTE

The NCP establishes an expectation that EPA will use treatment to address the principal
threats posed by a site wherever practicable (NCP Section 300.430 (a)(1)(iii)(A)). The
“principal threat” concept is applied to the characterization of “source materials” at a
Superfund site. A source material is material that includes or contains hazardous
substances, pollutants, or contaminants that act as a reservoir for the migration of
contamination to groundwater, surface water, or air, or act as a source for direct
exposure. Principal threat wastes are those source materials considered to be highly
toxic or highly mobile that generally cannot be reliably contained, or would present a
significant risk to human health or the environment should exposure occur. The decision
to treat these wastes is made on a site-specific basis through a detailed analysis of
alternatives, using the remedy-selection criteria which are described below. This analysis
provides a basis for making a statutory finding that the remedy employs treatment as a
principal element.

Data from a source-area investigation showed locations beneath the former drum-disposal
trenches which are acting as large NAPL source areas. These source areas, which are a
significant reservoir for the migration of contamination to groundwater (and therefore
constitute a principal threat waste), will be addressed by the selected remedy.

While Alternative 2 would address the source area through groundwater extraction and
treatment over an estimated 150 years, Alternative 3 would address the source materials
constituting principal threats through treatment in significantly less time. Therefore,
Alternatives 2 and 3 both meet the statutory preference for treatment of principal threat
waste.
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SELECTED REMEDY
Summary of the Rationale for the Selected Remedy

Based upon consideration of the requirements of CERCLA, the detailed analysis of the
alternatives, and public comments, EPA has determined that Alternative 3, in-situ source-
area treatment and downgradient MNA, best satisfies the requirements of CERCLA
Section 121, 42 U.S.C. 89621, and provides the best balance of tradeoffs among the
remedial alternatives with respect to the NCP's nine evaluation criteria, 40 CFR §
300.430(e)(9).

Both Alternatives 2 and 3 are moderately difficult to implement and are energy intensive.
Alternative 2 is more difficult to implement in terms of installation and operation of the
groundwater treatment process while Alternative 3 is more complex during well
installation. While the capital costs of these two alternatives are comparable, operation
and maintenance costs are significantly lower for Alternative 3, and it has the potential to
achieve cleanup goals in a much shorter period of time (150 years for Alternative 2
versus 15 years for Alternative 3).

EPA and NYSDEC find that the selected remedy is protective of human health and the
environment; provides the greatest long-term effectiveness; is able to achieve ARARsS
more quickly than other alternatives; and is cost-effective. The selected remedy utilizes
permanent solutions, alternative treatment technologies, and resource-recovery
technologies to the maximum extent practicable. Furthermore, because air sparging/SVE
and, if necessary, in-situ chemical oxidation will be performed, the selected remedy meets
the statutory preference for the use of treatment as a principal element.

Description of the Selected Remedy

The selected remedy to address the source areas and contaminated groundwater
includes the following componentsG:

. Air sparging of the source areas for approximately seven years to remove a
significant quantity of the petroleum hydrocarbons and other VOCs;

. Collection and discharge to the atmosphere after aboveground treatment, if
necessary, of the extracted vapors from the air sparge wells using SVE wells;

. Amendment additions, such as ozone, to the air sparging/SVE system for the final
phase of the air sparge/SVE period;

. Subsurface-stabilization period for up to five years after the air-sparging program
has been completed;

. Subsequent application of ISCO, if necessary, potentially including a surfactant
enhancement, to address the remaining more recalcitrant source materials;

. MNA of the groundwater downgradient from the landfill perimeter; and

See Figures 12, 13, and 14 for illustrations of the selected remedy.
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. Long-term monitoring.

Pilot-scale testing will be performed to determine the configuration and number of air
sparging/SVE wells, the characterization of the extracted vapors, the application rates of
the various reagents, and any other operation-and-performance parameters. These data
will be used in the system-design evaluation. In addition, the extracted vapors may need
to be treated before being vented to the atmosphere. Any treatment residuals will have to
be appropriately handled (e.g., off-Site treatment/disposal).

The effectiveness of the selected remedy will be determined based upon the attainment
of specific performance standards and cleanup goals for each step in the treatment
process (e.g., attainment of MNA performance monitoring standards, reduction in
constituent concentrations and/or mass flux, etc.). Performance standards related to the
MNA treatment-process step will be based, in part, on the April 2004 EPA guidance
document entitled Performance Monitoring of MNA Remedies for VOCs in Ground Water
(EPA/600/R-04/027). The cleanup levels for the groundwater COCs and their basis are
presented in Table 6. After the selected remedy is in place, it is estimated that
groundwater in the aquifer downgradient of the landfill will meet the remediation goals in
approximately 15 years.

The environmental benefits of the selected remedy may be enhanced by consideration,
during the design, of technologies and practices that are sustainable in accordance with
EPA Region 2's Clean and Green policy’. This will include consideration of green
remediation technologies and practices.

Institutional controls for areas downgradient of the landfill, finalized in 1998, preclude any
potable use of groundwater and require all new construction to have water provided by
the public supply. Institutional controls on the former landfill property precluding, among
other things, potable use of groundwater and activities that would interfere with the
protectiveness of the selected remedy, are expected to be in place in late 2010. The
institutional controls already in place for areas downgradient of the landfill, as well as
those expected to be in place in late 2010 for the former landfill property, would be
verified as remaining in effect periodically as part of the long-term monitoring effort.

Because this remedy will result in contaminants remaining on-Site which exceed
acceptable health-based levels, CERCLA requires that the Site be reviewed every five
years. If justified by the review, additional response actions may be implemented.

! See http://epa.gov/region2/superfund/green_remediation.
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Summary of the Estimated Remedy Costs

The estimated capital, annual O&M, and total present-worth costs (using the federal
standard 7% discount rate) for the selected remedy are $5.2 million, $419,000, and $8.1
million, respectively. Table 7 provides the basis for the cost estimates for Alternative 3.

It should be noted that these cost estimates are order-of-magnitude engineering cost
estimates that are expected to be within +50 to -30 percent of the actual project cost.
These cost estimates are based on the best available information regarding the
anticipated scope of the selected remedy. Changes in the cost elements are likely to
occur as a result of new information and data collected during the engineering design of
the remedy.

Expected Outcomes of the Selected Remedy

The 1994 ROD selected a response action to, among other things, remove drums and
contain the landfill. The risk reduction achieved as a result of the implementation of that
response action has been completed. Land use associated with the landfill property and
with the properties downgradient of the landfill are not anticipated to change as a result of
the implementation of the selected remedy.

The current action addresses the subsurface contaminant source areas and the
groundwater. The results of the risk assessment indicate that the hypothetical future use
of the groundwater at the Site will pose an unacceptable increased future cancer risk and
an unacceptable non-cancer hazard risk to human health. Under the selected alternative,
a series of in-situ technologies will be used to treat residual material within the source
areas and to accelerate depletion of the source mass, thereby reducing the potential for
the source materials to release contaminants to groundwater. Addressing the source
material in combination with MNA will restore the aquifer downgradient of the landfill as a
potential source of drinking water in a reasonable period of time by reducing contaminant
levels to the federal and state MCLs. Federal and state MCLs are presented in Table 8.
Achieving the cleanup levels will restore the aquifer to its beneficial use.

It is estimated that it will take 15 years to achieve the groundwater cleanup objectives
under the selected remedy.

AMENDMENT OF 1994 RECORD OF DECISION

As discussed above, subsurface soil and groundwater data collected after the 1994 ROD
indicate a substantial modification of the conceptual Site model. Specifically, this data
identifies the presence of a large, previously-unknown NAPL source area beneath the
former drum trenches. The 1994 ROD estimated that with implementation of the
groundwater remedy (groundwater extraction and treatment at the landfill with
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downgradient MNA), the cleanup goals would be metin approximately 14 years. With the

confirmed presence of this large NAPL source area, the cleanup time-frame estimate for
the 1994 ROD'’s groundwater remedy is now estimated at 150 years. For this reason, new
remedial alternatives were assessed in the 2010 FS. Based upon the results of the 2010
FS and considering the selected remedy which directly addresses the source areas, the
groundwater portion of the 1994 ROD (groundwater extraction and treatment at the landfill
with downgradient MNA) is being amended.

As noted above, the effectiveness of the selected remedy will be determined based upon
the attainment of specific performance standards and cleanup goals for each step in the
treatment process (e.g., attainment of MNA performance monitoring standards, reduction
in mass flux, etc.). Should the selected remedy fail to attain these standards and goals or
should its implementation prove impracticable, then “Groundwater Extraction and
Treatment and Downgradient MNA” (Alternative 2), which is also the groundwater remedy
selected in the 1994 ROD, would at that time be evaluated as a contingency remedy. The
major components of the contingency remedy that would be evaluated are:

. Extraction of contaminated groundwater from the landfill through a series of wells
aligned along the western (downgradient) perimeter of the landfill until Maximum
Contaminant Levels are achieved in the aquifer downgradient of the landfill or until
technical impracticability is demonstrated. The conceptual treatment process for
the groundwater includes clarification/filtration, aqueous-phase granular activated
carbon, and air stripping. The exact number, depth, pumping rates, and location of
extraction wells would be determined during design;

. Discharge of treated groundwater to the existing Town of Tusten wastewater
treatment plant outfall, the Delaware River, or a reinjection network. The specific
discharge point will be determined during design; and

. Implementation of long-term operation and maintenance of the groundwater
extraction/treatment system.

It is anticipated that the decision to implement the Groundwater Extraction and Treatment
and Downgradient MNA contingency remedy would be formalized via an Explanation of
Significant Differences document.

STATUTORY DETERMINATIONS

Under CERCLA Section 121 and the NCP, the lead agency must select remedies that are
protective of human health and the environment, comply with ARARSs (unless a statutory
waiver is justified), are cost-effective, and utilize permanent solutions and alternative
treatment technologies or resource recovery technologies to the maximum extent
practicable. Section 121(b)(1) also establishes a preference for remedial actions which
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employ treatment to permanently and significantly reduce the volume, toxicity, or mobility
of the hazardous substances, pollutants, or contaminants at a Site.

For the reasons discussed below, EPA has determined that both the selected remedy
and the amended 1994-ROD groundwater remedy meet these statutory requirements.

Protection of Human Health and the Environment

The results of the risk assessment indicate that, if no action is taken, the hypothetical
future use of the groundwater at the Site will pose an unacceptable increased future
cancer risk and an unacceptable non-cancer hazard risk to human health. The selected
remedy and the amended 1994-ROD groundwater remedy will be protective of human
health and the environment in that they will address the source contamination and will
restore groundwater quality downgradient of the landfill over the long term. Combined
with institutional controls, the selected remedy and the amended 1994-ROD groundwater
remedy will provide protectiveness of human health and the environment over both the
short and long term.

Compliance with ARARs and Other Environmental Criteria
A summary of the ARARs and “Other Criteria, Advisories, or Guidance TBCs” which will

be complied with during implementation of the selected remedy and the amended 1994-
ROD groundwater remedy, is presented below.

. Clean Air Act, National Ambient Air Quality Standards (40 CFR 50)
. Groundwater Quality Regulations (6 NYCRR Parts 700-705)
. National Primary Drinking Water Standards (MCLs and non-zero maximum

contaminant level goals) (40 CFR 141)
. National Environmental Policy Act (40 CFR 1500 to 1508)

. National Emissions Standards for Hazardous Air Pollutants (40 CFR Parts 51, 52,
60, and 61)

. New York State Department of Health Drinking Water Standards (10 NYCRR Part
5)

. New York State Regulations for Prevention and Control of Air Contamination and
Air Pollution (6 NYCRR Part 200)

. New York State Drinking Water Standards (NYCRR Part 5)

. New York State Air Cleanup Criteria, January 1990

. New York State Department of Environmental Conservation Guidelines for the

Control of Toxic Ambient Air Contaminants, DAR-1, November 12, 1997

. New York Air Quality Standards (6 NYCRR Part 257)

. New York State Department of Environmental Conservation, Technical and
Operational Guidance Series 1.1.1, November 1991

. Safe Drinking Water Act Proposed MCLs and nonzero MCL Goals
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Cost-Effectiveness

A cost-effective remedy is one whose costs are proportional to its overall effectiveness
(NCP Section 300.430(f)(1)(ii)(D)). Overall effectiveness is based on the evaluations of:
long-term effectiveness and permanence; reduction in toxicity, mobility, and volume
through treatment; and short-term effectiveness. Based on the comparison of overall
effectiveness (discussed above) to cost, the selected remedy meets the statutory
requirement that Superfund remedies be cost-effective in that it is the least-cost action
alternative and will achieve the remediation goals in a reasonable time frame. While
somewhat more costly, the amended 1994-ROD groundwater remedy also meets the
statutory requirement in that it is still cost-effective and will achieve the remediation goals
in a reasonable time frame.

Each of the alternatives underwent a detailed cost analysis. In that analysis, capital and
annual O&M costs were estimated and used to develop present-worth costs. In the
present-worth cost analysis, annual O&M costs were calculated for the estimated life of
each alternative using a 7% discount rate. The estimated present-worth cost of the
selected remedy, using a 15-year time interval, is $8.1 million. The estimated present-
worth cost of the amended 1994-ROD groundwater remedy, using a 30-year time interval,
is $11.7 million.

While both action alternatives will effectively achieve the groundwater cleanup objectives
and provide the same degree of protection of human receptors, the selected alternative is
the least-costly action alternative and will result in the restoration of water quality in the
aquifer much more quickly than the other action alternative (an estimated 15 years as
compared to 150 years, respectively). Therefore, EPA believes that the selected remedy
is the most cost effective.

Utilization of Permanent Solutions and Alternative Treatment Technologies to the
Maximum Extent Practicable

The selected remedy provides the best balance of tradeoffs among the alternatives with
respect to the balancing criteria set forth in NCP Section 300.430(f)(1)(i))(B), such that it
represents the maximum extent to which permanent solutions and treatment technologies
can be utilized in a practicable manner at the Site. In addition, the selected remedy
provides the greatest protection of human health and the environment, provides the
greatest long-term effectiveness, is able to achieve the ARARs more quickly, or as
quickly, than the other alternatives, and is cost-effective.

The selected remedy will provide a permanent remedy to reduce the toxicity, mobility, and
volume of the contaminants in the source area and the groundwater. The amended
1994-ROD groundwater remedy would also provide a permanent remedy to reduce the
toxicity, mobility, and volume of the contaminants in the source area and the
groundwater, although these aspects of the cleanup would require substantially more
time.
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Preference for Treatment as a Principal Element

The statutory preference for remedies that employ treatment as a principal element is
satisfied under the selected remedy and under the amended 1994-ROD groundwater
remedy in that the source area and the contaminated groundwater will be treated, and
treatment will be used to reduce the toxicity, mobility, and volume of contamination and
achieve cleanup levels.

Five-Year Review Requirements

Because this remedy will result in hazardous substances, pollutants, or contaminants
remaining on-Site above levels that allow for unlimited use and unrestricted exposure, a
statutory review will be conducted at least every five years after initiation of remedial
action to ensure that the remedy is, or will be, protective of human health and the
environment.

DOCUMENTATION OF SIGNIFICANT CHANGES

The Proposed Plan, released for public comment on August 13, 2010, identified
Alternative 3, in-situ source-area treatment and downgradient MNA, as the preferred
source-area and groundwater remedy. Based upon its review of the written and oral
comments submitted during the public comment period, EPA has determined that no
significant changes to the remedy, as originally identified in the Proposed Plan, are
necessary or appropriate.
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DERIVED USING THE NATIONAL GEODETIC SURVEY SHIFT OF —0.547%" AS APPLIED TO THE MATIONAL — LANDFILL COVER ELEVATION CONTOUR
GEQDETIC VERTICAL DATUM OF 1929,
PRE-EXISTING TOPOCRAPHY ELEVATION CONTOUR
2.) TOPOGRAPHY AND SURFACE FEATURES EAST OF DELAWARE DRIVE WERE ORIGINALLY PREPARED BY {0_”“"“" MONITORING WELL
FIELD METHODS BY OM P. POPLI P.E., L.5. P.C. CONSULTING ENGINEERS & SURVEYORS, ROCHESTER, NEW
YORK, MARCH 1995 TOPOGRAPHY CHAMNGES SINCE MARCH 1955 PREPARED BY EMVIRONMEMTAL
RESEARCH, INC. ON DECEMBER 12, 1996, PROPERTY LINES EAST OF DELAWARE DRIVE WERE DETERMINED
FROM A SURVEY MAP ENTITLED "CORTESE LAND FILL SITE" DATED MAY 7, 1985, PREPARED BY GARY
PACKER, P.L.S. AND "TAX MAP, TOWN OF TUSTEN, SULLIVAN COUNTY, NY," DATED 11/20/92. LANDFILL
PROPERTY BOUNDARY TAKEW FROM BASELINE-FROPERTY BOUMDARY-CONTROL, CORTESE LANDFILL SITE,
TOWN OF TUSTEN, SULLIVAN COUNTY, NY, MAY 7, 19B5, BY GARY PARKER, P.L.5. TOPOGRAPHY AND 150 75 0 150
SURFACE FEATURES WEST OF DELAWARE CDRIVE WERE DICITIZED FROM AN ELECTROMICALLY SCANNED FILE — —
OF THE TOPOGRAPHIC BASE MAP PREFPARED BY ROBINSOMN AERIAL SURVEYS, INC., BY PHOTOGRAMMETRIC SCALE: 1" = 150

METHODS FROM PHOTOGRAPH TAKEN APRIL 18, 1985

3.) REFEREMCE: DRAWING DEVELOPED FRCOM FIGURE 2, "SITE PLAN™ OF THE SOURCE CHARACTERIZATION
REPORT BY GOLDER ASSOCIATES, INC., DATED 24 JANUARY 2008.

4.) REFERENCE: DATA FROM 2007 ANNUAL OPERATION AND MAINTEMAMCE REPORT BY GOLDER
ASSOCIATES, INC., DATED MAY 2008,

5.) RESULTS ARLC IN MICROGRAMS PER LITER (ug/L); TVOC-TOTAL VOLATILE ORGANIC COMPOUNDS;
As—ARSEMIC; Mn-MANGANESE.

SOURCE AREA GROUNDWATER

DETECTIONS—OCTOBER 2007
CORTESE LANDFILL SITE
NARROWSBURG, NEW YORK

DATE: SEFTEMEER 2010
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Figure 10B

Conceptual Site Model for Potential Human Exposures
Cortese Landfill Site, Narrowsburg, New York

RELEASE POTENTIAL EXPOSURE POTENTIAL EXPOSURE
SOURCE MECHANISM TRANSPORT PATHWAY(S) POINT ROUTES POTENTIAL RECEPTORS
Additional source
areas beneath the Leaching to Groundwater advection . - None. No COCs were detected
former drum- Groundwater —> toward Delware River. * Off-Site Municipal Wells  |——>] in municipal wells and wells are
. ) upgradient of the site.
disposal areas
None. No current off-site
residential or commercial wells
Current Off-Site Residential are located near the site.
g and Commercial Wells > Residents and commercial
properties use municipal water
supply. *
Ingestion of drinking water.
Future Off-Site Residential Dermal absorption and ' )
—> —>
and Commercial Wells 2 inhalation of COCs while Hypothetical Future Residents
showering.
None. The vapor intrusion
pathway was evaluated for
—> e ——>| Diffusion of VOCs through |[——> Indoor Air — . several homes in the vicinity of
Volatilization soil gas and into buildings. (Nearby Residences) Inhalation the site. Concentrations of the
detected compounds were below
levels of concern.
None. No direct contact with
N subsurface soil. No ground-
Direct Contact —> intrusive activities are

expected on-site other than
for remediation.

Notes:

! Constituents undergo dilution, dispersion, adsorption, biodegradation, and volatilization along the groundwater transport pathway.

2 Deed restrictions prohibit drilling and groundwater use for purposes other than environmental monitoring at and downgradient from the landfill; therefore, there are not groundwater exposure
points (e.g., supply wells) for current of future nearby residents or commercial properties.

% Groundwater is unlikely to be used as a drinking water source in the future given the availability of municipal water.

COC - chemical of concern




DELAWARE RIVER
figure 11
ESTIMATED CAPTURE ZONE AND ALIGNMENT OF EXTRACTION WELLS
AVERAGE 2008 GROUNDWATER FLOW CONDITIONS
: SOURCES: CORTESE LANDFILL
GOLDER, FROJECT N, 053.6285. FILE NO. 5362534008, 007N Narrowsburg, New York
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Table 1A

Sitewide Groundwater Detections — October 2007

Concentration (ug/L)

Chemical

MW-1B MW-1C MW-2B MW-6A MW-6B MW-7A MW-9 MW-10 MW-14
Benzene 6.6 - 2.1 2.2 - - 131 - 7.6
2-Butanone - - - - - - - - 221
Chlorobenzene 24 251 5.7 18 1.7 - 36J 3.97J 82
Chloroethane 0.86J - - 84 - - - - -
Chloroform - - - 3.7 - - - - -
1,1-Dichloroethane 35 - 25 75 4.8J 46J 100 - 6.2
1,2-Dichloroethane 0.58J - - 2.6J - - - - -
1,1-Dichloroethene - - - 1.1J - - - - -
cis-1,2-Dichloroethene 28 - 0.6J 78 - - - - 0.67J
Ethylbenzene 33 - - - - - 67 J - 23
Methylene chloride - - - 5.8J - - 287 - -
Tetrachloroethene - - - 5.4 - - - - -
Toluene 23 - - - - - 1000 - 83
1,1,1-Trichloroethane 5.7 - 1.2 10 - - - - -
Trichloroethene 0.53J - - 200 - - - - 0.8J
Vinyl chloride 29 - 0.98J 34 - - - - -
Total Xylenes 64 - - - - - 220 - 85
1,2-Dichlorobenzene 11 - 1.6J 9.4 1.37J - 131 0.59 9.5
1,3-Dichlorobenzene 5.7 - 1.2J 3.4 1.3J - - - 7.3
1,4-Dichlorobenzene 45 1.6J 6.9 29 7.6 - 53J 1.2 20

Key
- —not detected

Mg/L — micrograms per liter

From: 2007 Annual Operation and Maintenance Report, Remedial Work Element |, Cortese Landfill Site, Narrowsburg, New York (Golder
Associates, Inc., May 2008).




Table 1B

Source Area Groundwater Detections — October 2007

Concentration (pg/L)

Chemical

MW-11 MW-12 MW-13 MW-15 EX-1 S-1 S-2
Acetone 1.6J 12,000 1,100J 2,400 - - -
Benzene 1J 570J 150 330J 19J - 29J
2-Butanone - 69,000 1,700 13,000 173 - -
Carbon Tetrachloride - - 120 - - - -
Chlorobenzene 1.2 44 220 190J 60 - 88J
Chloroethane - 24 ] 36J 7517 - -
Chloroform - 1,900 1,600 J 320 - 500J 35J
1,1-Dichloroethane 0.52J 1,500J 620 J 600 J 26 660 J 83J
1,2-Dichloroethane - 77 16J 64 - - -
1,1-Dichloroethene - 330 600 J 57 - - -
cis-1,2-Dichloroethene 4.3 32,000 50,000 20,000 260 50,000 1,200
trans-1,2-Dichloroethene - 17 - 12 - - -
1,2-Dichloropropane - - 157 1.3J - - -
Ethylbenzene 1 4,300J 830 1,400 100 920 210
2-Hexanone - 300 - 120 - - -
Methylene chloride - 12,000 3,600 890J 6.2 3,000J 69 J
4-Methyl-2-pentanone - 12,000 1,500 4,900 16J - -
1,1,2,2-Tetrachloroethane - 11 19J 11 - - -
Tetrachloroethene 0.7J 860 J 280 70 3.6J 1,200J 26J
Toluene 19J 54,000 34,000 18,000 430 43,000 2,700
1,1,1-Trichloroethane - 3,200 4,500 500 J 197 2,500J 340
1,1,2-Trichloroethane - 25 24 ] 11 - - -
Trichloroethene 1.4 67,000 12,000 110 25 1,800J 400
Vinyl chloride - 370 520J 1,100 110 - 180J
Total Xylenes 3.7 20,000 3,300 5,800 370 3,700 J 850




Table 1B
Source Area Groundwater Detections — October 2007
(continued)

, Concentration (pg/L)
Chemical
MwW-11 MW-12 MW-13 MW-15 EX-1 S-1 S-2
1,2-Dichlorobenzene 0.51J 780 J 64 J 350J 30 600 J 42 ]
1,3-Dichlorobenzene - 79 - 51 12J - -
1,4-Dichlorobenzene 113 1,400 J 77 J 1,000 J 170 1,200 210
Key

- —not detected
Ma/L — micrograms per liter

From: 2007 Annual Operation and Maintenance Report, Remedial Work Element |, Cortese Landfill Site, Narrowsburg, New York (Golder

Associates, Inc., May 2008).




Table 1C

Summary of Groundwater Detections — October 2007

Groundwater Concentration
well (Ho/L)
Total Volatile Organic Arsenic Manganese
Compounds

MW-1B 312 27 7,070
MW-1C 4.1 48 7,290
MW-2B 45.3 - -
MW-6A 562 - -
MW-6B 16.7 10 6,860
MW-7A 4.6 - -
MW-9 1,530 30 14,700
MW-10 5.69 59 18,300
MW-11 36 15 161
MW-12 294,000 5 16,400
MW-13 117,000 34 15,800
MW-14 327 48 9,330
MW-15 71,300 32 16,100

EX-1 1,670 23 8,300

S-1 109,000 34 23,800
S-2 6,460 48 9,260

Key

- — data not available for this monitoring event

Mg/L — micrograms per liter

From: 2007 Annual Operation and Maintenance Report, Remedial Work Element |, Cortese Landfill Site, Narrowsburg, New
York (Golder Associates, Inc., May 2008).
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TABLE 2
ANALYTICAL RESULTS FOR VOCs IN SOIL
FORMER IDDA 1b SOURCE CHARACTERIZATION

Cortese Landfill Site
Narrowsburg, New York

Compound NY TAGM | SCO | B-1(26-29) B-1 (37.5) B-1 (42.5) B-1 (50-55) B-1 (57.5) B-1 (62.5) B-1 (67.5) B-1(72.5) B-2 (10-15) B-2 (17.7)
Benzene 60 60 690 U 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 78 U
Ethylbenzene 5,500 1,000 11,000 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 240
Isopropylbenzene (Cumene) NL NL 4,000 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 150
Naphthalene 13,000 | 12,000 |[N28,0000 380 J 910 U 170 J 670 U 580 U 490 U 530 U 510 U 1,900
Styrene (Vinyl Benzene) NL NL 920 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 78 U
Toluene 1,500 700 || 110,000 480 _ _ 130 U 120 U 98 U 110 U 500
0-Xylene NL NL 15,000 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 390
m&p-Xylenes NL 220 230 270 U 230 U 200 U 210 U 200 U 940
Total Xylenes 1,200 NA NA NA NA 300 U
Chlorobenzene 1,700 U 110 U 130 U 120 U 98 U 110 U 100 U 78 U
1,2-Dichlorobenzene 7,900 U 570 U 670 U 580 U 490 U 530 U 510 U 390 U
1,3-Dichlorobenzene 1,550 U 570 U 670 U 580 U 490 U 530 U 510 U 390 U
1,4-Dichlorobenzene 8,500 1,800 27,000 250 J 260 J 570 U 670 U 580 U 490 U 530 U 510 U 390 U
1,2,4-Trichlorobenzene 3,400 3,400 110,000 1,500 280 J 810 670 U 580 U 490 U 530 U 510 U 900
Bromodichloromethane NL NL 690 U 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 78 U
Carbon Tetrachloride 600 760 690 U 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 78 U
Chloroform (Trichloromethane) 300 370 690 U 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 78 U
Chloromethane NL NL 6,900 U 230 J 1,800 U 1,100 U 1,300 U 1200 U 980 U 1,100 U 1,000 U 780 U
Dibromochloromethane NL NL 690 U 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 78 U
Methylene Chloride 100 50 690 U 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 78 U
1,1-Dichloroethene 400 330 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 78 U
cis-1,2-Dichloroethene NL 250 3,600 89 U 180 U 160 130 U 120 U 98 U 110 U 220 78 U
Tetrachloroethene 1,400 1,300 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 88
Trichloroethene 700 470 9,700 89 U _ 110 U 130 U 120 U 98 U 110 U 100 U 130
\Vinyl Chloride 120 20 690 U 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 78 U
1,1-Dichloroethane 200 270 3,500 U 450 U 910 U 570 U 670 U 580 U 490 U 530 U 510 U 390 U
1,11 Trichloroethane 760 680 ||[INNai2000 89 U 180 _U 110 U 130_U 120 U 98 U 110 U 100 U 78 U
1,1,2-Trichlorotrifluoroethane 6,000 6,000 690 U 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 78 U
Acetone 110 50 17,000 U 2,200 U 4,600 U 2,800 U 3,400 U 2,900 U 2,500 U 2,600 U 2,600 U 2,000 U
2-Butanone (MEK) 300 120 17,000 U 2,200 U 4,600 U 2,800 U 3,400 U 2,900 U 2,500 U 2,600 U 2,600 U 2,000 U
2-Hexanone NL NL 17,000 U 2,200 U 4,600 U 2,800 U 3,400 U 2,900 U 2,500 U 2,600 U 2,600 U 2,000 U
4-Methyl-2-pentanone (MIBK) 1,000 1,000 17,000 U 2,200 U 4,600 U 2,800 U 3,400 U 2,900 U 2,500 U 2,600 U 2,600 U 2,000 U
Bromoform NL NL 690 U 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 78 U
Cyclohexane NL NL 700 J 890 U 1,800 U 1,100 U 1,300 U 1200 U 980 U 1,100 U 1,000 U 780 U
1,2-Dichloropropane NL NL 690 U 89 U 180 U 110 U 130 U 120 U 98 U 110 U 100 U 78 U

Notes:

NY TAGM - New York Technical and Administrative Guidance Memorandum 4046 - soil cleanup objectives to protect groundwater quality
SCO - Soil Cleanup Objective for the Protection of Groundwater (NYCRR, Title 6 Sect. 375-2 through 375-4)

NL - No Level Established

NA - Not Applicable

All values in micrograms per kilogram (ug/kg)

Detections are shown in bold

Detections above 10x SCO are shown in bold and shaded yellow.

B: Analyte detected in method blank,

D: Reported value from a dilution

E: Estimated value above high calibration standard.

J: Estimated value below referenced reporting limit (RL)

U: Analyte not detected above RL

Modified from Table 6A, Source Characterization Report, Cortese Landf ill Site (Golder, 2008).
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TABLE 2
ANALYTICAL RESULTS FOR VOCs IN SOIL
FORMER IDDA 1b SOURCE CHARACTERIZATION

Cortese Landfill Site
Narrowsburg, New York

Compound NYTAGM| SCO | B-2(20-25) B2(29) | B-2(3540) | B-3(20-25) B-3 (26) B-3(34) B-3(36) [B-4(10-15)| B-4(175) | B-4(20-25) | B-4(27-28)
Benzene 60 60 73 U 93 U 110 U 110 U 94 U 110 U 110 U 8 U 84 U 120 U 110 U
Ethylbenzene 5,500 1,000 [N E7000 93 U 110 U 110 U 370 110 U 110 U 86 U 84 U 120 U 110 U
Isopropylbenzene (Cumene) NL NL 610 93 U 110 U 110 U 94 U 110 U 110 U 86 U 84 U 120 U 110 U
Naphthalene 13,000 | 12,000 2,600 110 J 560 U 570 U 470 U 570 U 530 U 430 U | 420 U 50 U 560 U
Styrene (Vinyl Benzene) NL NL 95 93 U 110 U 110 U 94 U 110 U 110 U 86 U 84 U 120 U 110 U
Toluene 1,500 700 27,000 120 180 450 520 86 U 84 U 120 U 110 U
o-Xylene NL NL 2,300 93 U 110 U 110 U 430 110 U 110 U 86 U 84 U 120 U 110 U
m&p-Xylenes NL NL 5,800 190 U 180 J 230 U | 1200 120 J 150 J 170 U | 170 U 230 U 220 U
Total Xylenes 1,200 260 8,100 283_U J 230 [ 260 256U | 254 U 350 U 330 U
Chiorobenzene 1,700 1,100 89 93 U 110 U 110 U 94 U 110 U 110 U 8 U 84 U 120 U 110 U
1,2-Dichlorobenzene 7,900 1,100 120 J 470 U 560 U 570 U 140 J 570 U 530 U 430 U | 420 U 500 U 560 U
1,3-Dichlorobenzene 1,550 2,400 360 U | 470 U 560 U 570 U 470 U 570 U 530 U 430 U | 420 U 500 U 560 U
1,4-Dichlorobenzene 8,500 1,800 140 J 470 U 560 U 570 U 300 J 570 U 530 U 430 U | 420 U 500 U 560 U
1,2,4-Trichlorobenzene 3,400 3,400 580 470 U 560 U 1,300 1,200 570 U 530 U 430 U | 420 U 500 U 560 U
Bromodichloromethane NL NL 73 U 93 U 110 U 110 U 94 U 110 U 110 U 86 U 84 U 120 U 110 U
(Carbon Tetrachloride 600 760 73 U 93 U 110 U 110 U 9 U 110 U 110 U 8 U 84 U 120 U 110 U
Chloroform (Trichloromethane) 300 370 73 U 93 U 110 U 110 U 150 110 U 110 U 86 U 84 U 120 U 110 U
Chioromethane NL NL 730 U | 930 U | 1100 U 1100 U 940 U [ 1100 U | 1100 U 80 U | 840 U | 1200 U | 1100 U
Dibromochloromethane NL NL 73 U 93 U 110 U 110 U 94 U 110 U 110 U 86 U 84 U 120 U 110 U
Methylene Chioride 100 50 73 U 93 U 110 U 110 _U_[D00ae0N 110 U 110 U 8 U 8 U 120 U 110 U
1,1 Dichloroethene 400 330 73 U 93 U 110 U 110 U 94 U 110 U 110 U 8 U 84 U 120 U 110 U
cis-1,2-Dichloroethene NL 250 |40y 93 U 110 U 9,700 110 U 110 U 8 U 8 U 120 U 110 U
Tetrachloroethene 1,400 1,300 870 93 U 110 U 110 U 94 U 110 U 110 U 8 U 84 U 120 U 110 U
Trichloroethene 700 470 4,800 93 U 110 U 110 U 94 U 110 U 110 U 8 U 84 U 120 U 110 U
[Vinyl Chioride 120 20 73 U 93 U 110 U 110 U 110 U 110 U 8 U 84 U 120 U 110 U
1.1-Dichloroethane 200 270 360 U | 470 U 560 U 570 U 470 U 570 U 530 U 430 U | 420 U 50 U 560 U
11,1 Trichloroethane 760 680 ||INN219000 93 U 110 U 110 U 270 110 U 110 U 8 U 84 U 120 U 110 U
1,L,2-Trichlorotrifluoroethane 6,000 6,000 73 U %3 U 110 U 110 U 9 U 110 U 110 U 8 U 84 U 120 U 110 U
[Acetone 110 50 1800 U | 2,300 U | 2,800 U 2900 U | 2400 U [ 2800 U | 2700 U [2100 U [2100 U [ 290 U | 2800 U
2-Butanone (MEK) 300 120 1800 U | 2300 U | 2,800 U 2900 U | 5600 2800 U | 2700 U [2100 U [2100 U | 29800 U | 2800 U
2-Hexanone NL NL 1800 U | 2300 U | 2,800 U 2900 U | 2400 U | 2800 U |2700 U [2100 U [2100 U [ 290 U | 2800 U
[4-Methyl-2-pentanone (MIBK) 1,000 1,000 1800 U | 2300 U | 2,800 U 2,900 U J | 2800 U |2700 U [2100 U [2100 U | 2980 U | 2800 U
Bromoform NL NL 73 U 93 U 110 U 110 U 94 U 110 U 110 U 8 U 84 U 120 U 110 U
Cyclohexane NL NL 200 J 930 U [ 1,100 U 1100 U 940 U [ 1,100 U [ 1100 U 860 U | 840 U [ 1200 U | 1,100 U
1,2-Dichloropropane NL NL 73 U 93 U 110 U 110 U 94 U 110 U 110 U 8 U 84 U 120 U 110 U

Notes:

NY TAGM - New York Technical and Administrative Guidance Memorandum 4046 - soil cleanup objectives to protect groundwater quality
SCO - Soil Cleanup Objective for the Protection of Groundwater (NYCRR, Title 6 Sect. 375-2 through 375-4)

NL - No Level Established

NA - Not Applicable

All values in micrograms per kilogram (ng/kg)

Detections are shown in bold

Detections above 10x SCO are shown in bold and shaded yellow.

B: Analyte detected in method blank,

D: Reported value from a dilution

E: Estimated value above high calibration standard.

J: Estimated value below referenced reporting limit (RL)

U: Analyte not detected above RL

Modified from Table 6A, Source Characterization Report, Cortese Landf ill Site (Golder, 2008).
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TABLE 2
ANALYTICAL RESULTS FOR VOCs IN SOIL
FORMER IDDA 1b SOURCE CHARACTERIZATION

Cortese Landfill Site
Narrowsburg, New York

Compound NY TAGM| SCO B-4 (30-32) B-4 (35.5) B-4 (38.5) B-4 (42.5) | B-4(47.5) | B-5(10-15) [ B-5(15-20) | B-5(20-25) | B-5(25-30) | B-5(32.5) B-5 (39) B-6 (10-15)

Benzene 60 60 9 U 89 U 89 U 76 U 98 U 93 U 94 U 99 U 100 U 110 U 100 U 110 U
Ethylbenzene 5,500 1,000 180 210 92 76 U 98 U 93 U 94 U 9 U 100 U 110 U 100 U 160
Isopropylbenzene (Cumene) NL NL 9 U 89 U 89 U 76 U 98 U 93 U 94 U 99 U 100 U 110 U 100 U 110 U
Naphthalene 13,000 12,000 490 U 450 U 450 U 380 U 490 U 460 U 470 U 490 U 510 U 550 U 510 U 290 J
Styrene (Vinyl Benzene) NL NL 9 U 89 U 89 U 76 U 98 U 93 U 94 U 99 U 100 U 110 U 100 U 110 U
Toluene 1,500 700 76 U 98 U 93 U 94 U 99 U 100 U 420 410 110 U
0-Xylene NL NL 170 200 94 76 U 98 U 93 U 94 U 99 U 100 U 110 U 100 U 110 U
m&p-Xylenes NL NL 520 600 260 150 U 200 U 190 U 190 U 200 U 200 U 110 J 200 U 210 J
Total Xylenes 1,200 260 NA NA NA NA NA NA 220 NA 320 |
Chlorobenzene 1,700 1,100 99 U 89 U 89 U 76 U 98 U 93 U 94 U 9 U 100 U 110 U 100 U 110 U
1,2-Dichlorobenzene 7,900 1,100 490 U 450 U 450 U 380 U 490 U 460 U 470 U 490 U 510 U 550 U 510 U 570 U
1,3-Dichlorobenzene 1,550 2,400 490 U 450 U 450 U 380 U 490 U 460 U 470 U 490 U 510 U 550 U 510 U 570 U
1,4-Dichlorobenzene 8,500 1,800 330 J 330 J 180 J 380 U 490 U 460 U 470 U 490 U 510 U 550 U 510 U 570 U
1,2,4-Trichlorobenzene 3,400 3,400 120 J 110 J 110 J 380 U 490 U 460 U 470 U 490 U 510 U 550 U 510 U 570 U
Bromodichloromethane NL NL 9 U 89 U 89 U 76 U 98 U 93 U 94 U 99 U 100 U 110 U 100 U 110 U
Carbon Tetrachloride 600 760 9 U 89 U 89 U 76 U 98 U 93 U 94 U 9 U 100 U 110 U 100 U 110 U
Chloroform (Trichloromethane) 300 370 99 U 89 U 89 U 76 U 98 U 93 U 94 U 99 U 100 U 110 U 100 U 110 U
Chloromethane NL NL 990 U 890 U 890 U 760 U 980 U 930 U 940 U 990 U 100 U | 1,100 U 1,000 U 1,100 U
Dibromochloromethane NL NL 9 U 89 U 89 U 76 U 98 U 93 U 94 U 99 U 100 U 110 U 100 U 110 U
Methylene Chloride 100 50 9 U 89 U 89 U 76 U 98 U 93 U 94 U 99 U 100 U 110 U 100 U 110 U
1,1-Dichloroethene 400 330 9 U 89 U 89 U 76 U 98 U 93 U 94 U 99 U 100 U 110 U 100 U 110 U
cis-1,2-Dichloroethene NL 250 180 89 U 89 U 76 U 98 U 93 U 94 U 9 U 100 U 110 U 100 U 110 U
Tetrachloroethene 1,400 1,300 99 U 89 U 89 U 76 U 98 U 93 U 94 U 99 U 100 U 110 U 100 U 110 U
Trichloroethene 700 470 9 U 89 U 89 U 76 U 98 U 93 U 94 U 9 U 100 U 110 U 100 U 110 U
\Vinyl Chloride 120 20 890 970 200 76 U 98 U 93 U 94 U 99 U 100 U 110 U 100 U 110 U
1,1-Dichloroethane 200 270 490 U - J 150 J 380 U 490 U 460 U 470 U 490 U 510 U 550 U 510 U 570 U
1,1,1-Trichloroethane 760 680 9 U 89 U 89 U 76 U 98 U 93 U 94 U 99 U 100 U 110 U 100 U 110 U
1,1,2-Trichlorotrifluoroethane 6,000 6,000 9 U 89 U 89 U 76 U 98 U 93 U 94 U 9 U 100 U 110 U 100 U 110 U
Acetone 110 50 2,500 U 4,200 2200 J [1900 U [ 2500 U | 2300 U 2,300 U [ 2500 U 2500 U | 2,800 U 2,500 U 2,900 U
2-Butanone (MEK) 300 120 2,600 4,300 2,400 1,900 U | 2500 U [ 2300 U 2,300 U [ 2500 U 2500 U | 2,800 U 2,500 U 2,900 U
2-Hexanone NL NL 2,500 U 2,200 U 2200 U [1900 U [ 2500 U | 2300 U 2,300 U [ 2500 U 2500 U | 2,800 U 2,500 U 2,900 U
4-Methyl-2-pentanone (MIBK) 1,000 1,000 840 J - J 2200 U [1900 U [ 2500 U | 2300 U 2,300 U [ 2500 U 2500 U | 2,800 U 2,500 U 2,900 U
Bromoform NL NL 9 U 89 U 89 U 76 U 98 U 93 U 94 U 99 U 100 U 110 U 100 U 110 U
Cyclohexane NL NL 990 U 890 U 890 U 760 U 980 U 930 U 940 U 990 U 1000 U | 1100 U 1,000 U 1,100 U
1,2-Dichloropropane NL NL 99 U 89 U 89 U 76 U 98 U 93 U 94 U 99 U 100 U 110 U 100 U 110 U

Notes:

NY TAGM - New York Technical and Administrative Guidance Memorandum 4046 - soil cleanup objectives to protect groundwater quality
SCO - Soil Cleanup Objective for the Protection of Groundwater (NYCRR, Title 6 Sect. 375-2 through 375-4)

NL - No Level Established

NA - Not Applicable

All values in micrograms per kilogram (ng/kg)

Detections are shown in bold

Detections above 10x SCO are shown in bold and shaded yellow.

B: Analyte detected in method blank,

D: Reported value from a dilution

E: Estimated value above high calibration standard.

J: Estimated value below referenced reporting limit (RL)

U: Analyte not detected above RL

Modified from Table 6A, Source Characterization Report, Cortese Landf ill Site (Golder, 2008).
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TABLE 2
ANALYTICAL RESULTS FOR VOCs IN SOIL
FORMER IDDA 1b SOURCE CHARACTERIZATION

Cortese Landfill Site
Narrowsburg, New York

Compound NYTAGM| SCO | B6(175) | B6(28) | B-6(34-35) | B-6(37.5 | B-7(10-15) B-7 (23.5) B-7 (27) B7(33) | B7(355 | B7(425 | B-8(10-15) | B-8(17)
Benzene 60 60 98 U | 120 U 110 U 110 U 110 U 1,300 1,100 100 U 84 U 91 U | 110 U 97 U
Ethylbenzene 5,500 1,000 98 U | 120 U 110 U 110 U 110 U 430,000 65,000 [NN70000 84 U 91 U | 110 U 97 U
Isopropylbenzene (Cumene) NL NL 98 U 120 U 110 U 110 U 110 U 30,000 14,