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DECLARATI ON FOCR THE RECORD OF DECI SI ON
SI TE NAME AND LOCATI ON

Islip Municipal Sanitary Landfill
(al so known as Bl ydenburgh Road Landfill)
Town of Islip, Suffolk County, New York

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunment presents the selected renedial action for the Islip Minicipal Sanitary Landfill Site
(the Site), which was chosen in accordance with the Conprehensive Environnental Response, Conpensation, and
Liability Act (CERCLA) of 1980, as anended, and to the extent practicable, the National G| and Hazardous
Subst ances Pol | uti on Contingency Plan (NCP). This decision docunent explains the factual and | egal bases for
selecting the remedy for this Site. The information supporting this renedial action

decision is contained in the admnistrative record for this Site. The administrative record index is
attached (Appendix II1).

The New York State Department of Environnental Conservation (NYSDEC) concurs with the selected renedy as per
the attached letter (Appendix IV). NYSDEC al so concurs with the contingency remedy, should a treatability
study determ ne that the contingency renedy is appropriate.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by inplenenting the
response action selected in this Record of Decision (ROD), may present a significant and substanti al
endangernment to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

This decision represents the entire renedial action for the Site. It addresses the principal threats to human
health and the environnment at the Site by controlling the source of contam nation and the generation of
contam nated | eachate, as well as by treating contam nated groundwater.

The naj or conponents of the selected renmedy include the follow ng:

Installation of a nodified geosynthetic nenbrane cap on the landfill which is designed in conpliance
with Part 360 of Title 6 of the New York Code of Rules and Regul ations (6 NYCRR Part 360), Solid
Wast e Managenent Facilities. The areal extent of the cap is approxinately 52 acres. The synthetic
nmenbrane cap includes layers of fill material, drainage |ayers, an inperneable nmenbrane, and a
gas-venting systemthat utilizes Rolite-treated incinerator ash;

Construction of a stormvater systemthat will direct and control runoff fromthe Site to on-site
recharge basins;

Devel opnent and i npl ementation of an on-site groundwater extraction and treatment system

G oundwat er contam nated with approxi mately 50 parts per billion (ppb) of total volatile organic
conmpounds (VQOCs) or nore will be extracted, treated via aeration, and discharged to an on-site
recharge basin;

| npl ement ati on of a groundwater-nonitoring systemto nonitor the groundwater contam nation plune and
to evaluate the effectiveness of the groundwater treatment system including natural attenuation
pr ocesses;

Performance of a treatability study to determ ne the effectiveness of aeration in precipitating
i norgani ¢ conpounds fromthe groundwater. If the study denonstrates that this technology is not
effective in renoving inorgani ¢ conpounds, then a contingency renedy which utilizes chem cal



precipitation and air stripping to treat groundwater will be inplenented. The contingency renedy is
identical to the selected renedy in all other aspects;

Det erm nati on of whether carbon adsorption will be required as a polishing treatnment step to ensure
conmpliance with New York State Pol |l utant D scharge Elimnation System standards

Eval uati on of the groundwater treatnent systemto deternine whether an air pollution control device
is necessary to conply with air em ssion requirenents;

Col l ection of anbient air sanples to deternine whether nodifications to the landfill gas contro
system are necessary. |If anmbient air sanples indicate that landfill gas em ssions fromthe three
existing flares are unacceptable, and operation of the current flare system cannot be nodified to
reduce VOC emi ssions whil e naintaining perimeter subsurface control of explosive gas, then

suppl emental fuel will be provided to sustain conbustion in the flares;

Conpl etion and eval uati on of the suppl enental groundwater investigation begun in June 1992 to

det erm ne whet her the groundwater contam nation detected at well cluster 7 (well 7M1) is
Site-related. If the contamnation in well 7M1 is determined to be attributable to the Site, then
the selected remedy will be appropriately nodified during the design stage to acconmopdate this
addi ti onal vol une of contam nated groundwater;

Devel opnent of an air-nonitoring systemto ensure conpliance with anbient air standards; and

Recomrendati ons that deed and well restrictions be inposed to prevent the installation of drinking
water wells in inpacted areas.

STATUTCORY DETERM NATI ONS

The sel ected remedy and the contingency renedy are protective of human health and the environnment, conply
with federal and state requirenents that are legally applicable or relevant and appropriate to the renedi a
action and are cost-effective. However, because treatnent of the principal threats of the Site was not found
to be practicable, this remedy and the contingency remedy do not satisfy the statutory preference for
treatnment as a principal elenment for the source control portion of the remedy. The size of the landfill, the
| ocation of hazardous waste beneath an internediate cap/liner system and the fact that the renedi a
investigation did not identify on-site hot spots that represent the major sources of contami nation, preclude
a renedy in which contanminants could be excavated and treated effectively. However, the selected renedy and
contingency renedy do call for the treatnment of contanminated groundwater at the Site and hence satisfy the
preference for treatment for this portion of the renedy.

The sel ected and contingency renedi es include a groundwater extraction and treatnent system which reduces the
toxicity and nobility of contami nated groundwater. The permanence of reduction in contani nated groundwater
toxicity will be nonitored upon discontinuation of the punp and treat system

Since either remedy will result in hazardous substances remaining on-site above heal th-based | evels, a review
will be conducted no later than five years after commencenent of the renmedial action, and every five years
thereafter, to ensure that the renedy continues to provi de adequate protecti on of human health and the

envi ronnent .
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DECI SI ON SUMVARY

Islip Minicipal Sanitary Landfil
(al so known as Bl ydenburgh Road Landfill)

Town of Islip
Suf fol k County, New York

UNI TED STATES ENVI RONMENTAL PROTECTI ON AGENCY
Region |1
New Yor k, New York

SI TE NAME, LOCATI ON AND DESCRI PTI ON

The Islip Miunicipal Sanitary Landfill (also known as Bl ydenburgh Road Landfill) conmplex is a 107.5-acre
facility located in Hauppauge, Town of Islip, Suffolk County, New York. The property, which is |ocated on
the Central Islip, New York, U S. Geol ogical Survey (USGS) topographic quadrangle (see Figure 1), is bordered
on the east by Bl ydenburgh Road. To the south is a Long Island Lighting Conpany (LILCO transmssion |ine
and right-of-way, and approxi mately 200 feet beyond this right-of-way is Mtor Parkway. The western boundary
of the landfill property consists of privately owed |ots on Hof fnman Lane and Wods Edge Court. The northern
end of the landfill lies adjacent to the Wiporwil School and the Town House

Village North Apartnents (see Figure 2).

Most of the surrounding areas imredi ately adjacent to the landfill are residentially zoned. The closest
residence i s on Bl ydenburgh Road, approximately 80 feet east of the landfill property boundary. The nearest
residence to the western boundary of the landfill property is on Wods Edge Court and is about 150 feet from
the landfill. Light industry is |ocated southeast of the landfill on Mtor Parkway, east of Bl ydenburgh
Road. The landfill property is conpletely surrounded by a fence, and access is controlled by a gate and
guar dhouse.

The topography in the area of the landfill is hilly due to the presence of the Ronkonkoma Term nal Moraine.
The top of the landfill is approximately 250 feet above nmean sea level (msl), which is the highest elevation
in the area. The elevation drops off rapidly in a northerly direction to approximately 50 to 60 feet above
nmsl at Town Line Road. The |and surface elevation toward the southern end of the landfill drops off nore
gradually than to the north. The southern boundary of the study area (at the Andrew Morrow School) is at an
el evation of approxi mately 50 feet above msl.

Four maj or unconsolidated units underlie the landfill. The unconsolidated deposits, fromland surface
downward, include the G acial Formation, the Magothy Formation, and the day and Ll oyd Sand nenbers of the
Raritan Formation. The uppernost two formations (d acial and Magothy) are of primary interest as they are
hydraulically interconnected, and are sole source (Class Ila) aquifers in the region. The G acial Formation
in the landfill area ranges in thickness from 120 to 350 feet and the Magothy Fornation is estimted to be
about 600 feet thick. The Site is located in the deep flow recharge zone of the Long Island aquifer system
and vertical hydraulic gradients in the study area are prinmarily downward. The

prevailing groundwater flow direction in both the G acial and Magothy Fornmations is to the southeast in the
vicinity of the landfill. In the area of the Site, the groundwater flow patterns converge toward the

Connet quot Ri ver drai nage basin

The cl osest wetland south or southeast of the landfill (in the direction of groundwater flow) is a recharge
basin | ocated adjacent to and south of the eastbound service road of the Long Expressway and about 750 feet
west of the well cluster at site 10. This basin is |ocated about 4,000 feet fromthe

center of the Site. The data generated during the Renedial Investigation (R) indicated that wetlands are
not affected by the Site



The Connetquot Brook and the North Branch of the N ssequogue River are the two nost significant perennia
surface-water bodies closest to the landfill; both are used for recreational purposes. The Connetquot River
whi ch di scharges into the Ncoll Bay, is |located approxinmately 2 nmiles southeast of the Site and is
hydraul i cal |l y downgradi ent of the landfill; its drainage area is approximately 24 square mles. The nearest
perenni al surface-water body is a tributary to the northeast branch of the N ssequogue R ver and is |ocated
approximately 0.8 mles northeast of the landfill. The N ssequogue R ver discharges into the Smthtown Bay
and has a drai nage area of about 27 square niles.

Five public supply well fields, currently owned and nai ntained by the Suffol k County Water Authority (SCW),
are located within a 2-nile radius of the Site. The SCM Liberty Street Wll Field is |ocated approxinately

3,500 feet east of the landfill; the SCWA Nicholls Road Wll Field is |ocated about 6,000 feet southeast of
the landfill; the SCWA Oval Drive Wll Field is |ocated about 3,500 feet south of the landfill; the SCWA
Wieel er Road Wll Field is | ocated about 5,500 feet west of the landfill; and the Dol ores Place Wll Field is

| ocat ed about 9, 750 feet southwest of the landfill.
SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

Landfilling operations began in 1963 when an incinerator was constructed on-site. Prior to construction of
the incinerator, sand nmining was carried out on the property. 1In 1968, the incinerator was closed. By 1978,
the landfill was the only operating public landfill in the Town of Islip

Landfill activity at the Site has occurred in phases (cells) since 1963. A though the landfill property
enconpasses 107 acres, only 55.4 acres were filled during Phases | and Il. As depicted in Figure 3, Phase
and Phase Il reflect the unlined and Iined area of the landfill, respectively. The 13.4 acres planned for
Phase Il will be used for disposal of clean fill. Cean fill refers to nonputrecible waste and incl udes
concrete, steel, wood, sand, soil, glass construction denolition debris and other inert materia

desi gnated by NYSDEC. The renmi nder of the property is used for tenporary storage of ash fill, sand storage
and borrow areas, setback/buffer zones, vehicle storage, and other support uses. Mst of the landfilling
activities in the unlined portion of the landfill were carried out fromthe |ate 1960s through the early
1980s. A schematic cross section depicting the various |andfilling phases, including the unlined disposa
area is shown on Figure 4. 1In June 1978, 60 to 70 fifty-five gallon druns containing waste dry cl eaning
sol vent were allegedly disposed of at the Site

In 1979, two houses on the eastern end of Wods Edge Court were purchased by the Town of Islip because high

concentrations of methane suspected to have originated fromthe landfill were detected in their basenents.
In 1980, theWiporwil School was cl osed due to suspected vinyl chloride contamnation in the air. Subsequent
air sanples did not confirmthis contam nation, and the school was re-opened as a day care center. In 1983,

an active gas collection systemwas installed to control mgration of explosive gases beyond the Site
boundary. The gases, prinarily methane and carbon di oxide, are collected in extraction wells and directed to
generators, where the gas is burned to generate electricity, or to flares.

In 1980, groundwater investigations were conducted in the vicinity of the landfill. After private wells in
the vicinity of the Site were found to be contam nated with vinyl chloride and tetrachl oroethyl ene, public

water rmains were extended to residences in the vicinity of the Site. Wth the exception of a single house

that is receiving bottled water, all residences in the area are served by public water. The Town of Islip

intends to provide a permanent connection to public water for this residence.

The Site was proposed for listing on the National Priorities List (NPL) in January 1987. During 1987, the
unlined area was capped, and a liner/leachate collection systemwas installed over this cell for vertica
expansion of solid waste landfilling operations (see Figure 4). On Septenber 1, 1987, the Town of Islip and
NYSDEC entered into an Order on Consent to conduct a renedial programat the Site. The R for the Site began
in Septenber 1988 and was conpleted in May 1991. The Feasibility Study (FS) for the Site was conpleted in
June 1992. The Site achieved final listing status on the NPL in March 1989



In Decenber 1990, the Site stopped receiving nunicipal solid waste, pursuant to 6 NYCRR Part 360 and the Long

Island Landfill Law. A conplete closure programof the entire landfilled area, including capping, nethane
recovery, and landfill gas-nmonitoring activities is being inplenented, as required by a NYSDEC Consent Order
dated Decenber 18, 1990. The closure plan and landfill cap design were submtted by the Town of Islip and

approved by NYSDEC in March 1992. In May 1992, a contract was awarded by the Town of

Islip to begin construction of the cap. Due to concerns regarding the contractor, this contract was
terminated and will be re-bid in Cctober 1992. Pursuant to the approved closure plan, clean fill and
Rolite-treated ash[1l] <Footnote>1Rolite-treated ash refers to a proprietary process devel oped by Rolite, Inc.
to treat incinerator bottomand fly ash with cement and other proprietary ingredients to forman aggregate
nmaterial . </footnote> fromthe resource recovery facility will be placed at the Site to achi eve design grades.

H GHLI GHTS CF COWUNI TY PARTI CI PATI ON

NYSDEC held a public meeting in July 1988 to present the Remedial RI/FS Wrk Plan and in Cctober 1991 to
present the results of the R and cap selected for the landfill.

The FS report and the Proposed Plan for the Site were released to the public for comment on July 21, 1992
These docunents were nade available to the public at the following locations: 1) Central Islip Public

Li brary, 33 Hawt horne Avenue, Central Islip, New York, 2) Town Cerk's Ofice, 655 Main Street, Islip, New
York, 3) Islip Resource Recovery Agency, 40 Nassau Avenue, Islip, New York, and 4) NYSDEC Region 1 Ofice,
Bui | di ng 40 SUNY, Stony Brook, New York. In addition, the administrative record for this Site is available to
the public in the administrative record file in the EPA Docket Roomin Region I, New York and the
information repository at the Islip Resource Recovery Agency, 40 Nassau Avenue, Islip, New York. The

notice of availability for the above referenced docunents was published in Newsday on July 28, 1992 and on
August 4, 1992. The public coment period on these docunents was held fromJuly 22, 1992 to August 21, 1992.

During the public coment period, NYSDEC and the U S. Environnmental Protection Agency (EPA) conducted a
public neeting at the Islip Town Hall on August 11, 1992, to informlocal officials and interested citizens
about the Superfund process, to review current and planned renedial activities at the Site, and to respond to
any questions fromarea residents and other attendees. At this neeting, representatives fromthe NYSDEC EPA
and the New York State Department of Health answered questions about concerns related to

the Site and the renedial alternatives under consideration. Responses to the comments received at the public
meeting are included in the Responsiveness Sunmary (see Appendix V). No witten conments were received
during the public comrent period

SCOPE AND ROLE OF CPERABLE UNI' T

This response action applies a conprehensive approach and, therefore, only one operable unit is required to
remedi ate the Site.

This remedial action will utilize permanent solutions to the maxi mum extent practicable. Because the
treatment of the principal threats at the Site is not practicable, this remedial action does not satisfy the
statutory preference for treatnent as a principal elenent of the source control portion of the renedy. The
size of the landfill, the location of the hazardous waste beneath an internmedi ate cap/liner system and the
fact that the Rl did not identify on-site hot spots that represent najor sources of contam nation, preclude a
remedy in which contam nants coul d be excavated and treated effectively. However, the selected renmedy and the
contingency renedy call for the treatnment of contam nated groundwater at the Site, and

hence, satisfy the preference for treatnent for this portion of the remedy.

NYSDEC is the | ead agency for this project; EPA is the support agency.
SUMVARY OF SI TE CHARACTERI STI CS

The RI field investigation was initiated in Septenber 1988 and conpleted in May 1991. It included sanpling
and anal ysis of groundwater, landfill gases and anmbient air. The R began by drilling four borings, in which
wat er sanples were collected at 10 or 20 foot intervals and analyzed in a field |aboratory. This provided a
vertical profile of contanmination in the aquifer system Based on the contam nated zones identified by the



water-quality borings and the local groundwater flow patterns, a network of 44 nonitoring wells was
installed. The 44 nmonitoring wells included 32 nmonitoring wells that were installed betwen Cctober 1988 and
March 1990, and well clusters at sites 1, 2, and 3, and P-1, P-3, and P-4 which were installed prior to
conducting the RI. The 32 nmonitoring wells that were installed for this Rl are located in clusters at sites
4 through 16 as shown in Figure 2. Mst of the wells were clustered in groups of two or three. The well

clusters consist of at |east one "shallow' well in the Upper
d acial aquifer and one "internediate" well in the upper part of the Magothy aquifer. Well clusters at sites
17 through 21 were installed to nonitor the clean fill disposal area, and are not part of the R analytica

data base. Three rounds of groundwater sanples were taken during the Rl fromthe 44 nonitoring wells. The
groundwat er sanpl es were anal yzed for volatile organi c conpounds (VOCs), sem -volatile organic conpounds
(SVQCs), pesticides and pol ychl ori nated bi phenyls (PCBs), inorganics and landfill |eachate indicators during
the first two rounds of groundwater sanpling. During the third sanpling round, VOCs, inorganics and |eachate
i ndi cators were anal yzed

The investigation delineated a plume of contam nated groundwater mgrating in a southeasterly direction from
the landfill boundary. This groundwater plume contam nated with organic conpounds is approxi mately 3700 feet
long and 1,600 feet wide. The maxi numvertical extent of the plume has been estinmated to be 250 feet bel ow
the water table and is localized in the vicinity of the wells located at sites 4, 6 and 14. The groundwat er
contami nation plune does not inpact any public well fields and was defined based on | evels of contam nants
above applicable or relevant and appropriate requirenents (ARARs) for groundwater. Chemi cal-specific ARARs
for groundwater at the Site are state and federal drinking water standards and

include EPA's Safe Drinking Water Act Maxi num Cont ami nant Levels (MCLs), Part 5 of Title 10 of the New York
Code of Rules and Regul ations (10 NYCRR Part 5), and 6 NYCRR Part 703 standards. The chenical -specific ARARs
are provided in Table 1. A summary of the conpounds detected in the groundwater

above ARARs is provided in Table 2.

Chem cal conponents of the plune include both typical solid waste | eachate constituents and hazardous waste
constituents and degradation products. The groundwater contam nants that are attributed to hazardous waste
di sposal are VOCs, primarily chlorinated solvents such as tetrachl oroethyl ene, trichl oroethyl ene

di chl oroet hyl ene, trichl oroethane and vinyl chloride. The highest |evels of VOCs, totalling 343 ppb, were
found in well cluster 6, |ocated approximately 700 feet southeast of the landfill boundary at the radi o tower
of f Bl ydenburgh Road. The New York State MCLs for individual organic conpounds are 5 ppb for Principa
Organic Contami nants (PQOCs), 50 ppb for Unspecified Organi ¢ Contam nants (UOCs), and 100 ppb for conbi ned
POCs and UOCs (total organic conpounds).

At well cluster 6, contami nants were detected down to the upper portion of the Magothy aquifer. The Magot hy
and the overlying dacial aquifer are separated by a | ess perneabl e cl ayey sand zone, that was found in
varyi ng thicknesses throughout the study area. A deeper well, 6M1, drilled 545 feet bel ow ground surface,
did not have detectable | evels of VOCs, indicating that contanination does not appear to penetrate deep into
t he Magot hy aquifer.

H gh levels of VOCs were also found in the deep nonitoring well located at well cluster 7. It is uncertain
whether this contamnation is attributable to the landfill, since the groundwater sanples fromwell cluster 7
did not contain the inorganic contam nants typical of landfill |eachate. In addition, the shallow well at

this location did not contain high |levels of VOCs, suggesting that the source |lies upgradient. A
suppl emental investigation was begun in June 1992 to provide additional information as to
the source and extent of this contam nation

Two SVCOCs, phenol s and bi s(2-ethyl hexyl )phthal ate were detected in only the first round of groundwater
sanpling at concentration |evels higher than ARARs. The hi ghest concentration of bis(2-ethyl hexyl)phthal ate,
110 ppb, was detected in the upgradien well at site 3. The highest |evel of total phenols was 40 ppb and was
detected in a well at cluster 6. PCBs and pesticides were not detected in groundwater sanples. The

predoni nant inorgani ¢ conpounds detected during the three groundwater sanpling rounds were iron, |ead
manganese and zi nc. |norganics conpounds were usually detected at |evel s exceeding ARARs in both the

upgr adi ent and downgradi ent wells. However, with the exception of zinc, higher concentration |evels of

i norgani ¢ conmpounds were detected in downgradient wells when conpared to the upgradient well. Between 1988
and 1991, an air-quality study at the landfill was conducted. On-site sources of landfill gases were sanpl ed



during the Rl to estinmate baseline em ssions and potential airborne exposure to hazardous constituents
Landfill gas sanples were taken on-site fromthe feed to the two existing flares and four uncontrolled vents
| ocated al ong Bl ydenburgh Road. During the sanpling, these vents emtted landfill gas directly to the
atnmosphere. The results of this sanpling indicated that the

landfill was rel easing organi c vapors to the surroundi ng atnosphere (benzene, vinyl chloride,

1, 1- di chl or oet hyl ene and tetrachl oroet hyl ene).

In order to evaluate the air inpacts fromthe Site, an air dispersion nodel was used to predict the on-site
and off-site VOC concentrations fromthe landfill gas em ssions neasured on-site. The nodeling results
indicated that concentrations of vinyl chloride and 1, 1-di chl oroet hyl ene woul d exceed New York State Air
Quide 1 concentrations (AGC) at nodel |l ed receptor |ocations. The receptor |ocated directly across

Bl ydenburgh Road fromthe four uncontrolled gas vents exceeded the AGC by the greatest anount. Table 3 lists
the anbient air concentrations predicted by the dispersion nodel, and Figure 5 provides the | ocation of the
air nodelling receptor |ocations.

The four vents along the eastern edge of the landfill were discharging directly to the atnosphere at the tine
when the air nodelling was conducted. Since that time, the four vents have been connected to a third flare,
whi ch should result in a reduction in landfill gases released to the atnosphere. These flares only burn when
enough landfill gas (methane) is present to support conbustion

SUMVARY OF SI TE RI SKS

A baseline risk assessment was conducted to evaluate the potential risks to human health and the environnent
associated with the Site. The R sk Assessment focused on contaninants in the groundwater and air which are
likely to pose significant risks to human health and the environnent. To evaluate the inpacts fromthe
groundwat er, the groundwater sanpling depths were separated into the follow ng three zones: 1) the shall ow
groundwat er zone whi ch corresponds to the Upper A acial (water-table) aquifer (40 to 45 feet above nsl); 2)
the intermedi ate groundwater zone corresponds to the | ower d acial/upper Magothy (83 to 167 feet bel ow nsl);
and 3) the deep groundwater zone which is deeper in the Magothy (228 to 368 feet below nsl). A summary of the
contam nants present in the groundwater, along with their frequency-of-detection, range of concentration, and
95% Upper Confidence Linmit concentration, are presented in Tables 4 through 6. The VOC concentrations
predicted fromthe air dispersion nodel were used to evaluate the potential risks to human health fromthe
air. The summary of the contaminants of concern (COC) in the sanpled matrices is presented in Table 7. The
COCin the air are those that were detected in the flare feed and the four vents.

The baseline risk assessment addressed the potential risk to human health by identifying several potential
exposure pathways by which the public may be exposed to contami nant rel eases at the Site under current and

future land-use conditions. The inhalation of inpacted air by on-site landfill enployees and by off-site
adult and child residents was the only exposure pathway considered under the current |and-use condition
Since the landfill waste is buried and public well fields are not inpacted, exposure to groundwater or

contami nated soil has not been identified under the current |and-use condition. Under the future |and use
condi tion, the exposure pathways included the air pathway identified under the current |and-use condition
and the ingestion of, dernmal contact with, and inhalation of vapors frominpacted groundwater by adult and
child residents. Since this is a sole source aquifer fromwhich all residents on Long Island obtain their
water, the future residential exposure considered the potential for a well to be installed in either the
shal | om( Upper d acial) or the deeper (Magothy) aquifer. The potential pathways of exposure to the COC are
presented in Table 8. The reasonabl e maxi mum exposure scenari o was eval uat ed

Under current EPA guidelines, the likelihood of carcinogenic (cancer-causing) and noncarci nogenic effects due
to exposure to Site chemcals are considered separately. It was assuned that the toxic effects of the
Siterelated chenmicals would be additive. Thus, carcinogenic and noncarci nogenic risks associated with
exposures to individual conpounds of concern were summed to indicate the potential risks associated with

m xtures of potential carcinogens and noncarci nogens, respectively.



Potenti al carcinogenic risks were eval uated using the cancer slope factors devel oped by EPA for the CCC.
Cancer slope factors (SFs) have been devel oped by EPA' s Carcinogeni c R sk Assessnent Verification Endeavor
for estimating excess lifetine cancer risks associated with exposure to potentially carcinogenic chemni cals.
SFs, which are expressed in units of (ng/kg-day)[-1], are multiplied by the estinated intake of a potentia
carci nogen, in ng/kg-day, to generate an upper-bound estimate of the excess lifetine cancer risk associated
with exposure to the conmpound at that intake level. The term %F¥% Fupper bound%D¥%D reflects the
conservative estimate of the risks calculated fromthe SF. Use of this approach nakes the

underestimation of the risk highly unlikely. The SFs for the COC are presented in Table 9.

The risk cal cul ati ons were based on the contam nants detected in the nonitoring wells. It was assuned that
in the future, a public supply well would be installed within the inpacted groundwater in either the shall ow
or internmedi ate zone. R sk estimates were devel oped by taking into account various conservative assunptions
about the likelihood of a person being exposed to the various contam nated media. For known or suspected
car ci nogens, EPA considers excess upperbound individual lifetine cancer risks of between 10[-4] to 10[-6] to
be acceptable. This level indicates that an individual has approximately a one in ten thousand to one in a
mllion chance of devel oping cancer as a result of Site-related exposure to a carcinogen over a 70-year
peri od under specific exposure conditions at the Site. The New York State Departnent of Health considers a
ri sk exceeding 10[ -6] to be unacceptable. The sumof the future cancer risks for the groundwater exposure
pat hways for adult and child residents ranged from1 x 10[-4] to 4 x 10[-4]. Vinyl chloride, arsenic and
berylliumare the maj or chem cals responsible for the carcinogenic risks from groundwat er exposure pat hways.
The concentrations, exposure doses and the carcinogenic risks for the COC are provided in Tabl es 10 through
15 for the groundwater pathway and in Tables 16 through 18 for the air pathway. A summary of the

carci nogeni ¢ risks eval uated across the various exposure pathways is provided in Table 19

Noncar ci nogeni ¢ ri sks were assessed using a hazard index (H') approach, based on a conparison of expected
contami nant intakes and safe levels of intake (Reference Doses). Reference doses (RfDs) have been devel oped
by EPA for indicating the potential for adverse health effects. RfDs, which are expressed in units of

ng/ kg-day, are estinmates of daily exposure |levels for hunmans which are thought to be safe over a lifetine
(including sensitive individuals). Estinated intakes of chemcals fromenvironmental media (e.g.

the amount of a chem cal ingested from contam nated drinking water) are conpared to the RID to derive the
hazard quotient for the contamnant in the particular nmedium The reference doses for the COC at the
landfill are presented in Table 9.

The H is obtained by adding the hazard quotients for all conpounds across all nedia that inpact a particular
receptor population. An H greater than 1.0 indicates that the potential exists for noncarcinogenic health
effects to occur as a result of Site-related exposures. The H provides a useful

reference point for gauging the potential significance of multiple contani nant exposures within a single
nmedi um or across nedia. The concentrations, exposure doses and the noncarcinogenic risks for the COC are
provided in Tables 10 through 15 for the groundwater pathway and in Tables 16 through 18 for the air pathway.
A summary of the noncarcinogenic and carcinogenic risks evaluated for the various exposure pathways is
provided in Table 19.

It can be seen fromTable 19 that the H's for noncarcinogenic effects fromthe inhalation of inpacted air by
workers or residents was below 1. The Hs for the shallow (Upper G acial) and internediate (Mgothy)
groundwat er exposure pathway were 5 and 3 for child resident, and 12 and 6 for adult resident, respectively.
Theref ore, noncarcinogenic risk may occur fromthe ingestion of groundwater under the future |and-use
condition. The noncarcinogenic risk was attributable to several compounds, the nost significant of which
were antinony, thalliumand VOCs (benzene, trichloroethene, tetrachl oroethene, and vinyl chloride).

More specific informati on concerning public health risks, including a quantitative evaluati on of the degree
of risk associated with various exposure pathways, is presented in the R sk Assessnent Report.

Data generated during the R indicated that wetlands, cultural/historical properties and significant
agricultural lands are not affected by the Site. Several designated wetlands were identified in the
surroundi ng area, but groundwater data indicated that the landfill contam nant plume is not inpacting them



Uncertainties

The procedures and inputs used to assess risks in this evaluation, as in all such assessments, are subject to
a wWde variety of uncertainties. In general, the main sources of uncertainty include:

- environmental chem stry sanpling and anal ysis
- environmental parameter measurenent

- fate and transport nodeling

- exposure paraneter estimation

- toxicological data

Uncertainty in environmental sanpling arises in part fromthe potentially uneven distribution of chemicals in
the nedia sanpled. Consequently, there is significant uncertainty as to the actual |evels present.

Envi ronnent al chenistry-analysis error can stemfrom several sources including the errors inherent in the
anal ytical nmethods and characteristics of the matri x being sanpl ed.

Uncertainties in the exposure assessnent are related to estimates of how often an individual would actually
come in contact with the COC, the period of tine over which such exposure would occur, and in the nodels used
to estimate the concentrations of the chemicals of concern at the point of exposure.

Uncertainties in toxicol ogical data occur in extrapolating both fromanimals to humans and fromhigh to | ow
doses of exposure, as well as fromthe difficulties in assessing the toxicity of a m xture of chem cals.
These uncertainties are addressed by maki ng conservative assunptions concerning risk and exposure paraneters
t hroughout the assessnent. As a result, the R sk Assessnent provi des upper-bound estimates of the risks to
popul ations near the Site, and is highly unlikely to underestinate actual risks related to the Site.

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by inplenenting the
response action selected in the Record of Decision (ROD), may present a significant and substantia
endangernent to the public health, welfare, or the environment.

REMEDI AL ACTI ON GBJECTI VES

Remedi al action objectives are specific goals to protect human health and the environnent. These objectives
are based on available information and standards such as ARARs and risk-based | evel s established in the risk
assessment .

The purpose of the response action is to: 1) mninmze the infiltration of rainfall or snownelt into the

landfill, thus reducing the quantity of water percolating through the |andfill materials and | eaching out
contaminants; 2) prevent inhalation of vapors fromthe landfill; 3) reduce the novenent and toxicity of the
contanm nated |l andfill |eachate into groundwater, and subsequent downgradi ent mgration of contam nants; 4)

reduce the novenent and toxicity of contam nants in the groundwater; and 5) restore the aquifer to
drinking-water quality.

DESCRI PTI ON OF REMEDI AL ALTERNATI VES

CERCLA, as arended by SARA, requires that each selected Site renedy be protective of human health and the
envi ronnent, be cost-effective, conply with other ARARs, and utilize pernmanent solutions, alternative

t reat ment

t echnol ogi es and resource recovery technol ogi es to the maxi numextent practicable. |In addition, the statute
includes a preference for the use of treatment as a principal elenent for the reduction of toxicity,
mobility, or volume of the hazardous substances.

As described below, this RCD evaluates in detail 8 renedial alternatives for addressing the contam nation
associated with the Site. The tine to construct and the tinme to inplenent reflect only the time required to
construct or inplement the renedy, respectively, and do not include the time required to design the renedy or
procure contracts for design and construction



Alternative 1. No Further Action

Capi tal Cost: $0
Qperation and Maintenance (O & M) Cost: $0
Present Worth Cost: $0
Tinme to | npl enent: 0

The Superfund programrequires that the "no action" alternative be considered as a baseline for conparison
with the other alternatives. However, since an internediate cap and liner/leachate collection system have

al ready been installed in the northern section of the landfill, it would be inappropriate to termthis a "no
action" alternative. Therefore fromthis point on a "no further action" alternative is being considered as a
basel ine for conparison. The "no further action" alternative does not include any additional physica
remedi al measures that address the contam nation at the Site.

Because this alternative would result in contaninants renaining onsite above health-based | evels, CERCLA
requires that the Site be reviewed every five years. If justified by the review, renedial actions may be
inplenented to renove or treat the wastes

Alternative 2: Landfill Cap, Mnitoring and Institutional Actions

Capital Cost: $11, 755, 800

Present Worth O & M Cost : $ 3,470, 400

Present Worth Total Cost: $15, 226, 200

Time to construct: 30 nont hs

Tine to inplenent: 0

This alternative consists of capping 52 acres of the landfill, groundwater-and air-nonitoring prograns,

institutional controls, and installation of an early detection nechanismto serve as a warning system shoul d
cont am nated groundwater mgrate beyond the existing nonitoring well network and toward the N cholls Road
Wll Field. The institutional actions include the recomendations for deed and well restrictions and the
contingency to provide potable water to any well deternined to be inpacted by the plune. The deed restriction
woul d prohibit access to the Site. The well restrictions would prohibit the installation of wells on the
Site or in the area of inpacted groundwater. As part of the nonitoring program groundwater and air would be
sanpl ed annually to nonitor the migration of contam nated groundwater and eval uate conpliance w th anbi ent
ai r standards

The cap woul d be a nodified geosynthetic nenbrane cap designed in conpliance with 6 NYCRR Part 360. The
nodi fi ed design includes suppl emental elements to a conventional Part 360 cap, and is designed to inprove
dr ai nage above the cap, ensure stability on slopes exceeding 3:1, and incorporate the use of Rolite-treated
ash in the gas-venting | ayer.

Rolite-treated ash is part of a NYSDEC approved research and devel opnent program being i npl enented by the
Town of Islip to evaluate the potential uses for ash residue. Rolite-treated ash woul d be obtained fromthe
treatment of bottomand fly ash residue fromthe Islip Resource Recovery Facility (IRRF). The ash is
currently mixed with cenent in a rotary mll to forman aggregate material. The Rolite-treated ash
denmonstration project will evaluate the |eachability and the | ong-term performance of the material as a
gas-venting layer. The Rolite-treated ash aggregate would be utilized only in the portion of the |andfil

whi ch has a double liner and | eachate-collection system (northern section of the landfill) to ensure
protection of the groundwater in the event that contami nants | each out of the ash. 1In case the Rolite gas
venting | ayer deteriorates, a redundant gas-venting |layer would be included in the area containing the
Rolite-treated ash. The redundant gas-venting |ayer would consist of sand.



The sections of the cap are presented in Figure 6, and include the followi ng |layers fromtop to bottom
An 18-inch sand/conmpost m x to support vegetation
A 12-inch sand | ayer to provide additional protection for the cap nenbrane and drai nage
A drai nage conposite |ayer to enhance runoff directly above the nenbrane
A 60-m | H gh Density Pol yethyl ene nmenbrane
§ A Geotextile filter fabric to provide additional gasventing capacity;

A 12-inch layer of sand (southern section) or Rolitetreated incinerator ash (northern section) as
the primary gasventing | ayer;

A Ceotextile filter fabric to separate the prinmary gasventing layer fromthe internedi ate cover
The internmediate cover is also designed to function as the secondary gas-venting |ayer; and

A 12-inch layer of intermediate cover which woul d be the redundant sand gas-venting |ayer for the
area where Rolite-treated ash would be utilized

Because this alternative would result in contaninants renaining onsite above health-based | evels, CERCLA
requires that the Site be reviewed every five years (five year review) to ensure that the renedy continues to
provi de adequate protection of human health and the environnent. |If justified by the review, additiona
renmedi al actions nay be inpl enent ed.

ALTERNATI VE 3A:  Cap, Punp and Treat Al G oundwater Contani nated Above ARARs
(Treatnent by Aeration/Activated Carbon)

Treatnent Capital Cost: $ 1,893, 900
Landfill Capital Cost: $11, 676, 000
Present Worth O & M Cost : $ 7,644, 410
Present Wrth Total Cost: $21, 214, 310
Time to Construct: 30 nont hs
Time to | npl enent: 30+ years
This alternative consists of Alternative 2 (less the early detection nechanism, extracting all inpacted

groundwat er above drinking water standards, treating extracted groundwater by aeration, and discharging
treated groundwater to an on-site recharge basin. The groundwater-nonitoring programwoul d consist of
utilizing existing downgradient nmonitoring wells to nonitor the groundwater with a contingency to add
additional nonitoring wells, if necessary. In addition, activated carbon woul d be used, if necessary, to
ensure that NewYork State Pollutant Discharge Elimnation System (SPDES) standards would be net. Ar

pol lution control equi prent woul d be used, if necessary, to ensure conpliance with air em ssions standards.

In order to capture the entire plume of contaninated groundwater, it is estinmated that four extraction wells
punpi ng a conbi ned 300 gal lons per minute would be required. Two wells would be | ocated at the downgradi ent
edge of the known contaninant plune in each of the two hydrogeol ogic zones. It is estimated that at |east 30
years of punping would be required to reduce contam nant concentrations to drinking water standards. The
wel | locations and punping rates woul d be refined based on an aquifer punp test conducted during the design
phase

The groundwater treatnent facility would be | ocated over the contam nated aquifer on property owned by the
Town. Treated groundwater woul d be discharged to an on-site recharge basin. Site-specific discharge
standards woul d be determ ned in conpliance with SPDES di scharge standards. Treatnent of extracted
groundwat er by aerati on was denonstrated in a treatability study to be effective in remving VOCs from
groundwater. It is not known at this time whether aeration al one woul d reduce inorganic contam nants to

| evel s that nmeet discharge standards. Additional treatability studies would be required during the design



phase to determ ne whether these standards could be net. Any residual sludge generated by this treatnent
process woul d be di sposed of in accordance with applicable regulations. |If activated carbon were required to
achi eve SPDES standards, it would either be regenerated or disposed of in accordance with applicable

regul ations.

Because this alternative would result in contanminants renaining onsite above heal th-based | evels, five year
reviews would be required. |If justified by the review, additional remredial actions may be inpl enented.

ALTERNATI VE 3B: Cap, Punp and Treat Al G oundwater Contam nated Above ARARs
(Treatnent by Chemical Precipitation/Air Stripping)

Treatment Capital Cost: $ 2, 135, 400
Landfill Capital Cost: $11, 676, 000
Present Worth O & M Cost : $12, 500, 310
Present Worth Total Cost: $26, 311, 710
Time to Construct: 30 nont hs
Tine to | npl enent: 30+ years

This alternative is identical to Alternative 3A except that extracted groundwater woul d be treated by
chem cal precipitation for removal of metals, and VOCs woul d be renmoved by air stripping and activated
carbon, as necessary.

Because this alternative would result in contanmi nants renaini ng onsite above heal th-based | evels, five year
reviews would be required. |If justified by the review, additional renedial actions may be inpl enented.

ALTERNATI VE 3C. Cap, Punp and Treat Al G oundwater Contam nated Above ARARs
(Treatnent by U traviolet (UWV)/Peroxidation)

Treatnent Capital Cost: $ 3,857, 400
Landfill Capital Cost: $11, 676, 000
Present Worth O & M Cost : $24, 612, 173
Present Worth Total Cost: $40, 145, 570
Time to Construct: 30 nont hs
Tine to | npl enent: 30+ years

This alternative is identical to Alternative 3A except that extracted groundwater woul d be treated by
U/ Peroxidation. In addition, pretreatnent of groundwater to renove inorganic conpounds woul d be
inpl enented, if necessary, to neet SPDES di scharge standards.

UV/ Peroxidation is an innovative treatnent technol ogy that breaks apart organic conpounds by exposing themto
W light in the presence of peroxide with ozone and proprietary catalysts, if necessary. The chlorinated
organi c contam nants of concern at this Site woul d be broken down to carbon di oxi de and hydrochloric acid. A
treatability study conducted during the FS showed that the UV/ Peroxidation could effectively treat

contami nated groundwater at the Site, but would require the use of a proprietary catalyst to destroy certain
constituents (1,1-dichloroethane). As a result, treatment costs would be significantly higher than for
conventional treatment.

Because this alternative would result in contanmi nants renaining onsite above heal th-based |evels, five year
reviews would be required. |If justified by the review, additional renedial actions may be inplenented to
renove or treat the wastes.



ALTERNATI VE 4A: Cap, Punp and Treat Al G oundwater Contam nated Above 50 ppb of Total VOCs
(Treatnent by Aeration/Activated Carbon)

Treatment Capital Cost: $ 1,677,150
Landfill Capital Cost: $11, 676, 000
Present Worth O & M Cost : $ 4,588, 875
Present Worth Total Cost: $17, 942, 025
Time to Construct: 30 nont hs
Tine to | npl enent: 10 years

This alternative consists of Alternative 2 (less the early detection nechanism, punping all groundwater
cont am nat ed above 50 ppb of total VOCs, treating extracted groundwater by aeration, and di scharging treated
groundwater to an on-site recharge basin. The groundwater-nonitoring programwould consist of utilizing

exi sting downgradient nmonitoring wells to nonitor the groundwater with a contingency to add additiona
monitoring wells, if necessary. It is expected that this action, in conjunction with natural attenuation
processes, would restore the aquifer to drinking water quality in the long term During the operation of the
punp and treat system the effectiveness of the systemin achieving restoration of the aquifer to

drinki ng-water quality would be evaluated to determ ne whether nodifications to the systemwould be required
to achieve this goal. Activated carbon would be used, if necessary, to ensure that SPDES di scharge standards
would be net. Air pollution control equipment would be used, if necessary, to

ensure conpliance with air em ssions standards

In order to capture the portion of the contam nant plune where the concentration of total VOCs exceeds 50
ppb, it is estimated that four extraction wells punping a conbined rate of 200 gal |l ons per minute would be
required. Two wells would be |ocated at the downgradi ent edge of the 50 ppb contour in each of the two
cont am nat ed hydrogeol ogic zones. It is estinated that 6.5 years of punping would be required to renove one
pore volume of water fromthe portion of the aquifer contam nated above 50 ppb. A though it is difficult to
estimate the nunber of extracted pore volunes required to restore the aquifer to drinking-water quality, EPA
and NYSDEC bel i eve that significant contaninant reduction would be achieved in 10 years (1 1/2 pore vol unmes).
The wel | locations and punping rates would be refined based on an aquifer punp test conducted during the
desi gn phase.

The groundwater treatnent facility would be | ocated over the contam nated aquifer on property owned by the
Town. Treated groundwater woul d be discharged to an on-site recharge basin. Site-specific discharge
standards woul d be determ ned in conpliance with SPDES di scharge standards. Treatment of extracted
groundwat er by aerati on was denonstrated in a treatability study to be effective in removing VOCs from
groundwater. It is not known at this tine whether aeration alone woul d reduce inorganic contaninants to a
l evel that neets discharge standards. Additional treatability studies would be required during the design
phase to deternine whether these standards could be net. Any residual sludge generated by this treatnent
process woul d be di sposed of in accordance with applicable regul ations

Because this alternative would result in contam nants renaini ng onsite above heal th-based | evels, five year
reviews would be required. |If justified by the review, additional renedial actions nay be inpl enmented

ALTERNATI VE 4B: Cap, Punp and Treat G oundwater Contaninated Above 50 ppb Total VOCs
(Treatnent by Chemical Precipitation/Air Stripping)

Treatment Capital Cost: $ 1,986, 150
Landfill Capital Cost: $11, 676, 000
Present Wirth O & M Cost : $ 6, 639, 230
Present Wirth Total Cost: $20, 301, 400
Time to Construct: 30 nont hs
Time to | npl enent: 10 years

This alternative is identical to Alternative 4A, except that extracted groundwater woul d be treated by
chem cal precipitation of netals and air stripping of VOCs and activated carbon, as necessary. Sl udge
generated by the chem cal precipitation process woul d be di sposed of in accordance with applicable



regulations. |If activated carbon were required to achi eve SPDES standards, it would either be regenerated or
di sposed of in accordance with applicable regul ations.

Because this alternative would result in contam nants renuining onsite above heal th-based | evels, five year
reviews would be required. |If justified by the review, additional remedial actions may be inpl enmented.

ALTERNATI VE 4C. Cap, Punp and Treat G oundwater Contam nated Above 50 ppb Total VOCs
(Treatnent by UV/ Peroxi dation)

Treatnent Capital Cost: $ 3,279, 900
Landfill Capital Cost: $11, 676, 000
Present Wirth O & M Cost: $10, 487, 690
Present Wirth Total Cost: $25, 443, 590
Time to Construct: 30 nont hs
Tinme to | npl enent: 10 years

This alternative is identical to Alternative 4A except that extracted groundwater woul d be treated by
UV/ Peroxi dation. Pretreatnent of groundwater to renove inorganics would be inplenmented, if necessary, to
neet SPDES di scharge standards.

Because this alternative would result in contaninants renaining onsite above heal th-based | evels, five year
reviews would be required. |If justified by the review, additional remedial actions may be inpl enented.

SUMVARY OF COWPARATI VE ANALYSI S OF ALTERNATI VES

During the detail ed evaluation of renedial alternatives, each alternative was assessed utilizing nine
evaluation criteria as set forth in the NCP and the Ofice of Solid Waste and Energency Response ( OSVER)
Directive 9355.3-01. These criteria were devel oped to address the requirenents of Section 121 of CERCLA to
ensure all inportant considerations are factored into remedy sel ection deci sions.

The following "threshold" criteria are the nost inportant, and must be satisfied by any alternative in order
to be eligible for selection:

1. Overall protection of human health and the environnment addresses whether or not a remedy provides
adequat e protection and descri bes how risks posed through each exposure pathway (based on a reasonabl e

nmaxi mum exposure scenari o) are elimnated, reduced, or controlled through treatnent, engineering controls, or
institutional controls.

2. Conpliance with ARARs addresses whether or not a renedy would nmeet all of the applicable, or relevant and
appropriate requirements of federal and state environnental statutes and requirenments or provide grounds for
i nvoki ng a wai ver.

The following "prinmary bal ancing"” criteria are used to nake conparisons and to identify the major trade-offs
bet ween al ternatives:

3. Long-termeffectiveness and pernanence refers to the ability of a renedy to maintain reliable protection
of human health and the environment over tine, once cleanup goals have been met. It also addresses the
magni t ude and effectiveness of the nmeasures that may be required to manage the risk posed

by treatnment residuals and/or untreated wastes.

4., Reduction of toxicity, nmobility, or volume through treatnent is the anticipated perfornmance of a renedi al
technol ogy, with respect to these paraneters, that a remedy may enpl oy.

5. Short-termeffectiveness addresses the period of tine needed to achieve protection and any adverse
i mpacts on hunman health and the environnent that may be posed during the construction and inplenentation
periods until cleanup goals are achieved.



6. Inplementability is the technical and admi nistrative feasibility of a remedy, including the availability
of materials and servi ces needed.

7. Cost includes estimated capital and operation and nai ntenance costs, and the present worth costs.

The followi ng "nodi fying" criteria are considered fully after the fornmal public comrent period on the
Proposed Plan is conplete:

8. State acceptance indicates whether, based on its review of the RI/FS and the Proposed Plan, the State
supports, opposes, and/or has identified any reservations with the preferred alternative.

9. Community acceptance refers to the public's general response to the alternatives described in the
Proposed Plan and the RI/FS reports. Factors of community acceptance to be discussed include support,
reservation, and opposition by the community.

A conparative analysis of the remedial alternatives based upon the above evaluation criteria foll ows.
Overall Protection of Hunman Heal th and the Environnent

Alternative 1 (No Action) would be the |east protective alternative in terns of both human health and the
environnent. Alternative 2 (Capping, Mnitoring and Institutional Actions) would protect human heal th by
restricting access to contam nated groundwater and thus elim nate exposure pathways. However, EPA prefers not
to substitute institutional controls for active response neasures (e.g., treatment for restoration of the
groundwater). The landfill cap would provide additional protection to human health by reduci ng thegeneration
of landfill leachate. Continued nonitoring of air em ssions with a contingency for additional controls would
ensure acceptabl e anbient air concentrations. Alternative 2 would not be protective of the environnent,
because the contam nants would remain in the aquifer.

Al ternatives 3A, 3B and 3C woul d provi de the greatest degree of human health and environnental protection.
By punping and treating all contam nated groundwater, the aquifer could be restored in the long term (nore
than 30 years). Human health would be protected in simlar fashion as for Alternative 2. The different
treatnment methods in Alternatives 3A, 3B and 3C would all provide the sane degree of health and environment al
protection. Aternatives 3A and 3B woul d generate sone air em ssions that may require

control measures to neet air quality criteria.

Alternatives 4A, 4B and 4C woul d provide a slightly | esser degree of environnental protection than
Alternatives 3A, 3B and 3C because a portion of the contaninant plune woul d not be captured. These areas of
contami nation woul d degrade and dilute in the long term and environmental protection would be achi eved after
a longer period of time than for Alternatives 3A, 3B and 3C. Hunan health woul d be protected to the sane
degree as for Alternatives 2, 3A, 3B and 3C. The different treatnent nethods in Aternatives 4A, 4B and 4C
woul d all provide the sane degree of hunman heal th and environnmental protection. Aternatives 4A and 4B woul d
generate sone air emssions that may require control neasures to neet air quality criteria.

Conpl i ance with ARARs

An action-specific ARAR for this Site is the landfill capping/closure requirenent of 6 NYCRR Part 360.
Alternatives 2, 3A, 3B, 3C, 4A, 4B, and 4C would all fulfill the provisions of this regulation. Alternative
1 would not meet this ARAR. Chem cal -specific ARARs for groundwater at the Site are state and federal
drinking water standards, including EPA MCLs, 10 NYCRR Part 5, and 6 NYCRR Part 703 standards. Alternative 2
would rely entirely on natural attenuation processes to attain chemcal-specific ARARs in the aquifer and
woul d not be expected to achieve ARARs in a reasonable anount of tine. Aternatives 3A, 3B and 3C woul d be
expected to neet groundwater ARARs in the long term(at |east 30 years). Alternatives 4A, 4B and 4C woul d
require a longer period of tinme to neet groundwater ARARs because it relies, in part, upon natural
attenuation processes. The time frane for neeting ARARS by this alternative would be |onger than

Al ternatives 3A, 3B and 3C, but much | ess than Alternative 2.



Chemi cal -speci fic di scharge standards established by SPDES would be nmet by all treatnment alternatives. ARARS
associated with air em ssions would be net to an equal degree by Alternatives 2, 3A, 3B, 3C, 4A, 4B and 4C.
Resanpl i ng and annual nonitoring of landfill gas em ssions woul d ensure thatadequate control of nethane and
VOCs is maintained. Aeration and air stripping processes under Alternatives 3A, 3B, 4A and 4B woul d be
designed to conply with applicable air em ssions criteria.

Locati on-specific ARARs would be nmet for all alternatives. Based on data generated during the R, wetlands,
cultural/ historical properties and significant agricultural lands are not affected by the Site and woul d not
be expected to be affected by any renedi al actions.

Long- Term Ef f ecti veness and Pernanence

None of the alternatives provide for treatment of contanination present in the landfill as a pernmanent neans
of elimnating or reducing the source of contam nation. Alternatives 2, 3A 3B, 3C, 4A, 4B and 4C woul d
provi de contai nnent of the waste by capping. The cap and stornwater collection systemwould reduce the
mgration of contamnants fromthe landfill by reducing the amount of |eachate generated. The landfill cap
woul d require annual nmai ntenance to ensure the inperneability of the nenbrane and proper

functioning of the stormwater collection structures.

Based on the groundwater flow nodel prepared as part of the FS, Alternatives 4A, 4B and 4C would require an
estimated 6.5 years to extract one pore volune of contam nated groundwater. Although it is difficult to
estimate the nunber of extracted pore volunes required to achieve the renedial goal, EPA and DEC believe that
signi ficant contam nant reduction woul d be achieved in 10 years (1 1/2 pore volunes). Contam nant renoval
for any of the punp and treat alternatives nmay be enhanced during operation of the systemby varying
extraction rates, instituting a pul sed punpi ng schedule and installing additional extraction wells. The
operation of the selected extraction systemand the goals of the groundwater renediation may be periodically
re-eval uat ed based on nonitoring the performance of the system including the natural attenuation of
uncaptured, |owlevel contam nants. This approach is consistent with recent EPA and DEC groundwat er

remedi ati on strategy documents.

Alternatives 4A, 4B and 4C would differ fromAlternatives 3A, 3B and 3Cin the |location of extraction wells
and the amount of contani nated groundwater extracted. Alternatives 4A, 4B and 4C would rely on natural
attenuation processes to reduce the concentration of the lowlevel contamnation left in the aquifer over
tine. The advantage of this approach is that a greater nmass of contami nants are renpbved fromthe aquifer in
the short termand not allowed to sink deeper into the Magothy Aquifer due to the location of the extraction
wells. However, in the long run, it is anticipated that Alternatives 3A, 3B and 3C woul d renove a greater
mass of contam nants.

Treat ment of extracted contam nants by three options (aeration, air stripping and UV/ Peroxidation) woul d
offer differing degrees of permanence when all media are considered. UV/ Peroxidation is destructive of all
organic COC at this Site. Aeration and air stripping are potentially destructive technologies, if air

em ssions were controlled by carbon adsorption and the spent carbon were regenerated through incineration.
The specific need for carbon adsorption woul d be determ ned during the design of the selected alternative.

Because waste would remain on Site under each alternative, a fiveyear review wuld be required to ensure that
the sel ected remedy renains protective of human health and the environnent. Long-term nonitoring would be
required to track the spread of contam nation under Alternatives 1 and 2, and to nonitor the effectiveness of
Alternatives 3A 3B, 3C, 4A, 4B and 4C.

Reduction in Toxicity, Mbility, or Volune through Treatnent

Alternatives 2, 3A, 3B, 3C, 4A, 4B and 4C woul d reduce the nobility of contam nants by cappi ng and thereby
mni m zing | eachate generation. Alternatives 3A, 3B, 3C, 4A, 4B and 4C woul d al so achieve a reduction in
toxicity, mobility and volume of contamnants in the aquifer via extraction and treatment of the groundwater.
Alternatives 3A, 3B, and 3C would differ fromAl ternatives 4A, 4B and 4C in the nmass of contam nants
potentially renoved fromthe aquifer. O the estimated 700 pounds of contam nants present in the groundwater
plurme, Alternatives 4A, 4B and 4C woul d renove approxi mately 425 pounds. Alternatives 3A, 3B and 3C would



renove a greater nmass of contam nants and could theoretically renove nost of the estinmated
700 pounds of total VCCs.

Short - Term Ef f ecti veness

Construction of the landfill cap nmay generate fugitive dust during placenent of the sand and Rolite gas
venting layers. Strict fugitive dust standards woul d be enforced during construction to ensure the safety of
on-site workers and off-site receptors.

Because Alternatives 4A, 4B and 4C woul d have punping wells located in nore heavily contam nated areas than
Alternatives 3A 3B and 3C, Alternatives 4A, 4B and 4C woul d renove contam nants nore effectively in the
short term It is estinated that Alternatives 3A, 3B and 3C would require 5 years to begin capturing the

hi gh |l evel s of contam nation that would be captured i mrediately by Alternatives 4A, 4B and 4C. Alternative 1
is the least effective in the short term

Inmpl emrentability

Alternatives 2, 3A, 3B, 3C, 4A 4B and 4C all specify construction of a landfill cap, which involves well
establ i shed constructi on nethods. However, a 52-acre cap is a relatively large construction project, and sone
techni cal problens nay be encountered.

Alternatives 3A, 3B, 3C, 4A, 4B and 4C woul d also require installation of extraction wells, piping and
treatment systenms. These technol ogies are well devel oped and of nobderate conplexity to construct.
Consequently, these alternatives would be nmore difficult to inplenent than Alternative 2. Aternatives 3A and
4A woul d require additional treatability testing to determ ne whether aerati on can successfully renove
inorganic constituents to levels that nmeet discharge requirenments. Alternatives 3C and 4C i nvol ve an
innovative treatnent technol ogy (UV/ Peroxidation) that could potentially delay start-up tines and increase
cost. The technologies utilized in Alternatives 3B and 4B therefore woul d be easier to inplenent than the
technologies utilized in Alternatives 3A 3C 4A and 4C

Al of the alternatives would require sonme degree of institutional nmanagerment. Long-term monitoring would be
required to track the spread of contam nation under Alternatives 1 and 2 and to nonitor the effectiveness of
Alternatives 3A, 3B, 3C, 4A, 4B and 4C. Alternatives 1 and 2 would require nore coordination with state and
county public health officials to ensure that the uncontrolled groundwater plume would not inpact public or

private water supplies. Aternatives 4A, 4B and 4C woul d require a | esser degree of coordination to nonitor

the areas of the plune that would not be captured bythe extraction system Aternatives 3A 3B and 3C woul d
require the | east degree of institutional nanagenent.

Cost

Present worth cost estinmates consider a 5 percent discount rate and a 30-year operational period. The
present worth costs are as foll ows:

Alternative 1 $ 0
Al ternative 2 $ 15, 226, 200
Al ternative 3A $ 21, 214, 310
Al ternative 3B $ 26,311, 710
Alternative 3C $ 40, 145, 570
Alternative 4A $ 17,942,025
Alternative 4B $ 20, 301, 400

Al ternative 4C $ 25, 443, 590



When conpared respectively to Alternatives 4A, 4B and 4C, the higher present worth cost for Alternatives 3A
3B and 3C reflect a higher present worth O & Mcost. Wen conparing sinmlar extraction rates, Alternatives
3C and 4C woul d have the highest present worth cost and reflect utilizing UV Peroxidation as a treatnent

t echnol ogy to renove VCCs.

St at e Accept ance

NYSDEC has been the lead for this Site and concurs with the selected renmedy. NYSDEC al so concurs with the
contingency renedy, should it be determined that the contingency remedy, Alternative 4B, is appropriate. The
NYSDEC s | etter of concurrence is in Appendix |V

Communi ty Accept ance

In general, the comunity supports the selected remedy. The comunity's comments and concerns received
during the public comrent period are identified and addressed in the Responsiveness Summary which is attached
as Appendi x V to this docunent.

SELECTED REMEDY

Based upon the requirenments of CERCLA, the detailed analysis of the alternatives, and public coments, both
NYSDEC and EPA have determined that Alternative 4A, capping and extraction of groundwater contam nated above
50 ppb with treatnment by aeration, is the appropriate remedy for the Site. The present worth cost of this
alternative is $17,942, 025 which represents a capital cost of $13,353,150 and a present worth O & M cost of
$4, 588, 875. A breakdown of the cost itens for Alternative 4A is presented in Table 20

Capping the landfill will effectively isolate the source fromgenerating | eachate that woul d spread
additional contamination into the aquifer. The alternative of extracting groundwater contam nated above 50
ppb will effectively renove contam nant nmass fromthe aquifer, and is a practical, cost effective approach to
achi eving the renedi al goal of restoring the aquifer to drinking water standards. Extracting and treating
the areas of highest contam nation in the aquifer will provide short-termeffectiveness in extracting
contaminants, and, in conbination with natural attenuation processes, wll reduce pollutant levels to ARARs
inthe long term The effectiveness of this approach will be eval uated throughout the operation of the
systemto determ ne whether any nodification to the systemis necessary to achi eve the renedial goal

Periodic nonitoring will also be used to reassess the tine frane and technical practicability of achieving

cl eanup standards.

Deed restrictions for the Site and restrictions on the use or installation of wells w thin the contam nant
groundwat er plume will be recommended to elininate potential human exposure to wastes and contam nat ed
groundwat er. The groundwater mnonitoring programw || be designed to provide an early warning nechani sm shoul d
contanmi nation nmigrate toward the Nicholls Road Wll Field. Because the pilot treatability study did not
concl usi vely denonstrate whether aeration would precipitate nmetals out of solution sufficiently to neet

di scharge requirenents, Alternative 4B (treatnent by chem cal precipitation and air stripping) will be
retained as a contingent remedy. Additional treatability testing will be conducted during the design

of the extraction systemto verify whether aeration is an acceptable treatnent nmethod for inorganics. In
addition, the air em ssions fromthe aeration process will be evaluated to determ ne whether an air pollution
control device will be necessary to neet regul atory requirements.

In June 1992, a suppl enental groundwater investigation was initiated to determne if the groundwater
contanmination detected in well 7M1 were Site-related. |If the contamination in well 7M1 is attributable to
the Site, the selected remedy will be appropriately nodified during the design stage to accommbdate this

addi tional volune of contam nated groundwater. |In addition, a supplenmental anbient air investigation and

eval uation of the landfill gas flares will be conducted to determ ne whether additional gas-control neasures
are necessary. |If the operating schedule of the flares cannot be nodified to provi de adequate periods of VOC
destruction, supplenmental fuel to sustain continuous conbustion in the flares will be

provi ded.



The naj or conponents of the selected renedy are as foll ows:

Installation of a nodified geosynthetic menbrane cap on the landfill in accordance with the closure
requirenents for New York State solid waste landfills contained in 6 NYCRR Part 360. The areal
extent of the cap is approxi mately 52 acres. The nodified geosynthetic nenbrane cap includes |ayers
of fill material, drainage |layers, an inperneable nmenbrane, and a gas venting systemthat utilizes
Rolite treated incinerator ash;

Construction of a stormmvater systemthat will direct and control runoff fromthe Site to on-site
rechar ge basins;

Devel opnent and i npl ementation of an on-site groundwater extraction and treatment system

G oundwat er contam nated with approxi mately 50 parts per billion (ppb) of total volatile VOCs or
nore will be extracted, treated via aeration, and di scharged to an onsite recharge basin.
G oundwater with a concentration of total VOCs bel ow 50 ppb will be reduced to drinking-water

standards through natural attenuation;

| npl enment ati on of a groundwater-nonitoring systemto nonitor the groundwater contam nation plune and
to evaluate the effectiveness of the sel ected renedy;

Performance of a treatability study to denonstrate that aeration is effective in precipitating

i norgani ¢ conmpounds fromthe groundwater. If the study denonstrates that this technology is not
effective in renoving inorgani c conpounds, then a contingency renedy which utilizes chem cal
precipitation and air stripping to treat groundwater will be inplenented. The contingency renedy is
identical to the selected renedy in all other aspects;

Det erm nation of whether carbon adsorption will be required as a polishing treatnent step to ensure
conpl i ance with SPDES di scharge standards during treatability testing;

Eval uati on of the groundwater treatnent systemto deternine whether an air pollution control device
will be necessary to conply with air emnmission requirenents;

Col | ection of anbient air sanples to determ ne whether additional landfill gas control neasures will
be necessary. If anbient air sanples indicate that landfill gas em ssions fromthe three existing
flares are unacceptabl e, and operation of the current flare systemcannot be nodified to reduce VOC
em ssions while naintaining perineter subsurface control of explosive gas, then supplenental fuel
will be provided to sustain conbustion in the flares;

Conpl eti on and eval uati on of the suppl emental groundwater investigation begun in June 1992, to

det ermi ne whet her the groundwater contam nation detected at well cluster 7 (well 7M1) is
Site-related. If the contamnation in well 7M1 is attributable to the Site, then the design of the
proposed remedy will be nodified to address it;

Devel opnent of an air-monitoring systemto ensure conpliance with anbient air standards; and

Recomrendati ons that deed and well restrictions be inmposed to prevent the installation of drinking
water wells in inpacted areas.

The sel ected renedy and the contingency renedy represent the best bal ance of trade-offs anong alternatives
with respect to the evaluating criteria. NYSDEC and EPA believe that the selected renedy and the contingency
remedy will be protective of human health and the environnment, will conply with ARARs, wll be
cost-effective, and will utilize permanent solutions and treatnent technol ogies to the maxi num extent
practicable. Because treatnent of the principal threats of the Site was not found to be practicable, this
remedy and contingency renedy do not satisfy the statutory preference for treatment as a principal elenent of
the source control portion of the remedy. However, the selected and contingency remedy do call for the
treatment of contam nated groundwater at the Site and hence satisfy the preference for treatment for this
portion of the renedy.



Renedi ati on Goal s

The purpose of this response action is to reduce the present risk to human health and the environment due to

contam nants | eaching fromthe landfill. The capping of the landfill will mnimze the infiltration of
rainfall and snow nmelt into the landfill, thereby reducing the potential for the contam nants |eaching from
the landfill and negatively inpacting groundwater quality.

The goal of the groundwater portion of the selected remedy is to restore the groundwater to drinking water
quality. Based on infornmation obtained during the Rl and on a careful analysis of renedial alternatives,
NYSDEC and EPA believe that the selected remedy will achieve this goal. |t may becone apparent, during

i mpl enentation or operation of the groundwater extraction system that contam nant |evels have ceased to
decline and are remai ning constant at |evels higher than the drinking-water standards over sone portion of

the contam nated plume. It may al so becone apparent that natural attenuation processes are effective at
reducing a certain level of contamination in the aquifer, in a simlar tine frame and | ower cost than punpi ng
and treating. In these cases, the system performance standards and/or the renedy may be reeval uated.

The sel ected remedy will include groundwater extraction for a period which is presently estimated to be 10

years (but which, depending upon the degree of contam nant reduction achieved, may ultinately be a | onger or
shorter period), during which the systemls perfornmance will be carefully nonitored on a regular basis and
adj usted as warranted by the perfornmance data collected during operation. Modifications nmay include any or
all of the follow ng:

Di sconti nui ng punping at individual wells where cleanup goal s have been attained
Alternating punping at wells to elimnate stagnation

Pul se punping to allow aquifer equilibration and to allow adsorbed contam nants to partition into
gr oundwat er .

§ Installing additional extraction wells to facilitate or accelerate cleanup of the contaninated plume

During the perfornmance of the |ong-termmonitoring, NYSDEC and EPA may determne that the renedial action

obj ective has been nmet. Periodic nonitoring will be used to re-assess the tine frane and the technica
practicability of achieving cleanup standards. Upon neeting all renmedial objectives, or determning that the
Site has been sufficiently purged of contam nants so that public health is no |onger threatened by exposure
tothe Site, EPAw Il initiate proceedings to delete the Site fromthe NPL.

STATUTORY DETERM NATI ONS

Under its legal authorities, EPA's primary responsibility at Superfund sites is to undertake renedi al actions
that are protective of human health and the environnent. |In addition, Section 121 of CERCLA establishes
several other statutory requirenents and preferences. These specify that when conpl ete

the selected renmedial action for this Site nmust conply with applicable, or relevant and appropriate

envi ronnental standards established under federal and state environnmental |aws unless a statutory waiver is
justified. The selected renedy al so nust be cost-effective and utilize permanent solutions and alternative
treatment technol ogi es or resource-recovery technol ogies to the maxi mumextent practicable. Finally, the
statute includes a preference for remedies that enploy treatnent that permanently and significantly reduce
the volune, toxicity, or mobility of hazardous wastes, as available. The follow ng sections discuss how the
sel ected renedy meets these statutory requirements. The contingency renedy will also neet these
requirenents.

Protection of Hunman Health and the Environnent

Al ternative 4A and the contingency renmedy (Alternative 4B) are fully responsive to this criterion and to the
identified renedial response objectives. Capping the landfill protects human health and the environnent by
reducing the nobility of contam nated materials and the | eaching of contaminants into the aquifers. The
extraction and treatnment of contaminants in groundwater in conjunction with natural attenuation will restore



the aquifer to state and federal drinking water standards in the |long term and
concurrently reduce the carcinogenic and noncarci nogenic ri sks posed by potential exposure to the

gr oundwat er .

Conpl i ance wi th ARARs

Attai nment of

chemi cal -specific ARARs for groundwater will be hastened due to reduced | eaching follow ng

construction of the cap and the extraction and treatnent of |eachate and groundwater. The cap will conply
with the action-specific ARAR for landfill capping/closure requirenents. Action- and | ocation-specific ARARs

will be conpli

Acti on-specifi
Feder al
control,
(40 CFR
6 NYCRR

Feder al

ed with during inplementation. The specific ARARs for the selected renedy are |isted bel ow
C ARARs:

Hazar dous Waste Managenent Requirenents (capping requirenents, on-site containment, dust
tank storage, and general closure standards) (Title 40 of the Code of Federal Regul ations
262))

360: Solid Waste Managenent Facilities

Hazardous Waste Manifest Requirenents for Of Site Waste Transport (40 CFR 262)

Departnment of Transportation (DOT) Rules for Hazardous Materials Transport (49 CFR 171).

Resour ce Conservation and Recovery Act (RCRA) Land D sposal Restrictions (40 CFR 268)

Cccupat i

onal Safety and Health Adm nistration (CSHA) Standards for Hazardous Material Response (29

CFR 1904, 1910, 1926).

St andards for Hazardous Waste Transporters (40 CFR 263)

USEPA

6 NYCRR

6 NYCRR

6 NYCRR
and Faci

6 NYCRR

6 NYCRR

6 NYCRR

6 NYCRR

6 NYCRR

6 NYCRR

6 NYCRR

6 NYCRR

Nat i onal

ean Air Act (CAA
370: Hazardous Waste Managenent System - Ceneral
371: ldentification and Listing of Hazardous Waste

372: Hazardous Waste Manifest Systemand Rel ated Standards for Generators, Transporters,
lities

373: Hazardous Waste Management Facilities

373-1: Hazardous Waste Treatnent, Storage, and D sposal Facility Permtting Requirenents
Part 200 - General Air Provisions

Part 201 - Air Permits and Certificates

Part 211 - Ceneral Prohibitions

Part 212 - General Process Em ssion Sources

Part 257 - Air Quality Standards

Part 50 - National Primary and Secondary Ambient Air Quality Standards

H storic Preservation Act (16 U S. C. 470-470 et seq.)



Endangered Species Act (16 U S. C. 1531 et seq.)

Farm and Protection Policy Act
Chemi cal -speci fic ARARs:

USEPA Safe Drinking Water Act (SDWA), MCLs and MCL Coals (40 CFR Part 141)

NYSDEC G oundwat er Quality Regul ations (6 NYCRR Parts 700-705)

NYSDCOH Maxi mum Cont am nant Level s, Public Water Supplies (10 NYCRR Subpart 5-1)

USEPA National Enission Standards for Hazardous AirPollutants (40 CFR Part 61)
Locati on- Speci fi c ARARs

Executive Order 11990 - Protection of Wtlands

Clean Water Act (33 U.S.C. 1251 et seq.), Section 404
OGher Criteria, Advisories, or Quidance to be Considered

NYSDEC Air Quide-1 (draft, 1991 Edition)

NYSDEC Techni cal and Operational Cuidance Series (TOGS)

Executive Order 11988 (Fl oodpl ai n Managemnent)

EPA Statenment of Policy on Floodplains and Wtl ands Assessnents for CERCLA Actions

New York State Air deanup Oriteria, January 1990
Cost - Ef f ecti veness
The sel ected remedy provides overall effectiveness proportional to its cost. The estimated present worth cost
of the selected remedy is $17, 942,025, which represents capital and present worth O & Mcosts of $13, 353, 150
and $4, 588, 875, respectively. The estimated present worth cost of the contingency renedy is $20, 301, 400
whi ch represents capital and present worth costs of $13,662, 150 and $6, 639, 230, respectively.
Utilization of Permanent Solutions and Alternative Treatnent Technol ogies to the Maxi num Extent Practicabl e
The sel ected renmedy and the contingency renedy utilize permanent solutions and treatnent technol ogies to the
maxi mum extent practicable. The selected renmedy represents the best bal ance of trade-offs anong the
alternatives with respect to the evaluation criteria.
The extraction and subsequent treatment of groundwater will permanently and significantly reduce the
toxicity, mobility, and volunme of contaminants in the groundwater. A treatability study will be performed to
denonstrate whether the selected renedy will also be effective in treating inorganic contam nants in the
groundwater. If the treatability study indicates that this technology is not effective, then the contingency
remedy, Alternative 4B, shall be inpl enented
The construction of the landfill cap will reduce the nobility of contami nated naterial and the |eaching of

contaminants into the aquifer. No najor technol ogical problens should arise since the technol ogies for
capping the landfill are readily avail able.



Preference for Treatnent as a Principal Elenent

The statutory preference for renedies that enploy treatnment as a principal elenent cannot be satisfied for
the landfill itself, since treatnent of the landfill material is not practicable. The size of the landfill,
the location of the hazardous waste beneath an internediate landfill cap and | eachate collection system and
the fact that there are no identified on-site hot spots that represent the major sources of contanination
preclude a renmedy in which contam nants coul d be excavated and treated effectively. However, the selected
remedy and the contingency renedy call for the treatnent of contam nated groundwater at the Site and, hence,
satisfy the preference for treatnent for this portion of the renedy.

DOCUMENTATI ON CF Sl GNI FI CANT CHANGES

There are no significant changes fromthe preferred alternative presented in the Proposed Pl an.
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