Declaraticn Statement
Record of Decision

0ld Bethpage Landrill

SITE NAME AND LOCATION

0ld Bethpage Landfill, (the "ILandfill") ©0ld Bethpage, Town

of Oyster EBay, Nassau Ccunty, New York

STATEMENT OF PURPOSE

This decision dccument sets forth the selected remedial
action ror the 0ld Bethpage Lancfill developed in accordance
with the Compreliensive Environmental Response, Compensation
and Liability Act of 1980, as amended by the Superfund
Anendments and Reauthorization Act of 1286, and to the
extent practicable, the Naticnal 0il and Hazardous
Substances Pecllution Contingency Plan, 40 CFR Part 3CO0,

publishedé November 20, 1985.

STATEMENT OF BASIS

This cdecision is based upon the administrative record fcr
the 0l1d Bethpage Landfill. A copy of the record is
available for review at the Plainview Public Library, 999
0l1ld Country Road, Plainview, New York; and the New York
State Department of Law, Environmental Protection Bureau,
120 Broadway, New Ycrk, New York. The documents, which are
part cf the administrative record, and which were primarily
relied upon 1n meking this decision &are:

- those documents listed in Attachment 1 to this
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Declaration;

- the Summary of Remedial Altérnative Selection
(Attachment 2 to this Declaration); ané

- the Public Responsiveness Summary (Attachment 3 to

this Declaration}.

DESCRIPTION OF SELECTED REMELDY

The selected remedial alternative presented in this
document in combipation with remedial pregrams already
implemerted under various other federal and State
regulations, including particularly 6 NYCRR Part 360 and
those to be completed and moniteored as part of the Remedial
Action Plan ("RZP") (See Appendix I of ROD Attachment 2),
will provide a complete and permanent solution for the
release of hazarcdous substances at the site. The selected
remedial alternative focuses on the ccntrol and clean-up of
groundwater contamination emanating from the Landfill and
source control of the Landfill by.capping and gas control,

The selected remedy in conjunction with the remedial
components already in place and to be completed provides for
the following ccmprehensive remediation cf the Landfill:

1. a system of groundwater recovery wells designed
and operated to create a hydraulic barrier fér the
icdentified plume of grcoundwater contamination and
to attain the Applicable or Relevant and
Appropriate Pequirements (ARAR's) for the cleanup

cf this site;



2. a system to treat the reccovered groundwater which
will meet applicable ARAR's, i.e., federal and
state permit requirements for air and water
discharges;'l

3. & complete cap of the Landfill for source control
meeting applicable ARAR's, i.e., the New York
Etate Environmental Conservation Law ("ECL") and
regulaticns promuigated thereunder at 6 NYCRR Part
360;

4, gas and leachate ccllection programs meeting the
requirements of the ECL;

5. monitoring programs to determine the effectiveness
and performance of each of these remedial system
components;

6. post termination monitoring programs tc insure
continued compliance with ARAR's after remedial
systems shutoff and to insure protection of human

health.

DECLARATIONS

Consistent with the Comprehensive Envircnmental
Response, Compensaticn and Liability Act, as amended, and
the Naticnal 0il and Hazardous Substances Pollution
Contingency Plan, 40 CFR Part 300, the selected remedy in
combination with the programs set forth in the RAP is
protective of humaﬁ health and the envircnment, attains

federal and state requirements that are applicable or



relevant and appropriate for air and groundwater
contamination at the site and is cost effective. This :
remedy satisfies the statuvory preference for remedies that
enmploy as their principal elémént treatment which
permanently and significantly reduces the toxicity, mobility
and volume of hazardous substances. This remedy utilizes
permanent solutions &and alternative treatment technologies
to the maximum extent practicable. No federal Superfund
monies are being used for this remediation.

This document constitutes a joint declaration of the
State of New Yerk and the United States Environmental

Protection Agency.

Cate EDWARD O. SULLIVAN
Deputy Ccmmissioner
Office of Environmental
Remediation
New York State Department of
Environmental Conservation

Date CHRISTOPHER J. DAGGETT
Regional Administrator,
Region II
United States Environmental
Prctection Acency



A=

i

ROD ATTACHMENT 1

' 014 Bethpage Landfill Remediation

"Groundwater Monitoring Program: Phases 1 & 2," Lockwood,
Kessler & Bartlett, June 1981. .

"Comprehensive Land Use and Operations Plan, OBSWDC,"
Lockwood, Kessler & Bartlett, Octcher 1983.

"Final Design Report OBSWDC Offsite Groundwater
Investigation and Monitoring . Program," Geraghty & Mlller,
March 1984.

"Phase 3 Groundwater Monitoring Program, 1983-1984,
Analytical Results," Lockwood, Kessler, & Bartlett,
May 1984. .

"Phase 3 Groundwater Monitoring Program, 1984-85, Analytical
Results" Lockwood, Kessgler -& Bartlett, June 1985.

New York State Sampling Data: "Offsite Monitoring Program”,
CompuChem, June 1985, July 1985, October 1985 and January
1986. .

Raw Samﬁling Data, Eco Test Laboratories, June 1985, July
1985, October 1985, January 1986, and April 1986. '

Remedial Investigation: "OBSWDC Offsite Exploratory Drilling
and Monitoring Well Installation Program," Geraghty &
Miller, August 1985,

.Letter, dated July 25, 19é6, from Owen Walsh (Nassau County)

to Robert Osar (DOL) regarding Disposal of Treated Water.
Letter, dated July 30, 1986, from William Spitz (DEC)- to E.
Gail Suchman (DOL) regarding Long Island Water Supply
Regulations and Nassau County Water Districts "CAPS" Letter.

Remedial Investigation: "OBSWDC Offsite Groundwater
Monitoring Program," Geraghty & Miller, September 1986.

"1986 Annual Report: Summarizing the Status of Landfill Gas
Monitoring Programs and the Establishment of the Zero
Percent Gas Migration Limitation at the 0ld Bethpage
Landflll,“,Lockwood Kessler & Bartlett, Aprll 1987.

"Remedlal Actlon Feas;blllty Study "Landfill Leachate
Plume, OBSWDC," Lockwood, Kessler & Bartlett/ Geraghty &
Miller, July 1987.
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Recent Quarterly Saﬁpling Data, Eco Test Laboratories,
September 1986 - July 1987.

MAir Stripping Design Report: Wells No. 6B, 6C, 6F," Hydro
Group, Inc., July 1, 1987.

"Evaluation on Air Stripper Emission Impacts on Air Quality
at the OBSWDC," RTP Environmental Association,
September 1987. L

" "OBSWDC Aquifer Test for Evaluating Hydraulic Control of

Leachate Impacted Groundwater," Geraghty & Mlller,
September 1987. ’

"0ld Bethpage Landfill: Subsurface Gas Sampling,"Lockwood,
Kessler & Bartlett, September 4, 1987 (draft). ]
Letter, dated Septemﬂer 8, 1987, from Gefaghty & Miller
to John Molloy (Holzmacher, McLendon & Murrell)

regarding Potential Groundwater Mounding.

Letter, dated October -8, 1987, from RTP to John Lekstutis
(Lockwood, Kessler & Bartlett) regarding the Assessment of
Odor Potential for Proposed Air Stripping Tower (draft).

Letter, dated October 26, 1987, from Geraghty & Miller to
Robert Osar (DOL) regardlng Collectlon and Recharge
Facilities calculations.

~ ey



ROD ATTACHMENT 2

SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
OLD BETHPAGE LANDFILL
OLD BETHPAGE, NEW YORK

I. BACKGROUND

A. Site, Location and Description

The 0ld Bethpage Landfill (the "Landfill") is located
in 014 Bethpage, Town of Oyster Bay, Nassau County, Long
Island. The property on which the Landfill is located is
bounded primarily by Winding Road and Round Swamp Road. The
Landfill area is approximately sixty-five (65) acres.

There are two public drinking water well fields in the
general vicinity of the Landfill, Plainview Well Field #5 to
the north and two Farmingdale wells to the south-south east.
There is a residential community to the northwest of the
Landfill and an industrial park, including the Claremont
Polychemical facilty, to the east. Bethpage State Park,
which consists largely of a public golf course, is south,
west and east of the Landfill. The Nassau County Fireman's
Training Facility is south of the Landfill. See Map,

Figure 1.

B. Site History

1. General

The Landfill has been operated by the Town of Oyster
Bay (the "Town") as a municipal landfill since
approximately 1958. 1In addition to municipal wastes and
garbage, industrial wastes from local industries were also

disposed in the Landfill in the late 1960's and early
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1970's. The Landfill was closed to further landfilling
cperations on April 14, 1986.

2. Early Data Gathering

'(a) Groundwater

The investigation of groundwater contamination at and
around the L.andfill began in 1979. The initial programs
were designed to determine the guality of the groundwater
beneath the Landfill propertv. These were later expanded to
include the monitoring of existing off-site wells to provide
information on the effect of the Landfill on surrounding
groundwater. These programs and their findings are
discussed in detail in Lockwood, Xessler & Rartlett, Inc.
{LKB) reports entitled: "Groundwater Monitoring Frogram,
Phases 1 and 2", June 1981:; "Phase 3 Groundwater Monitoring
Program, 1983-1984 Analvtical Results", May 1984; and "Phase
3 Groundwater Monitoring Program, 1984-1985 Analvtical
Results", June 1985. These reports are available for review
in the administrative record.

As a result and based upon the groundwater data
gathered under these programs, the later off-site
groundwater investigation of the groundwater Remedial
Investigation, set forth in Section I.B.7, infra, was

implemented.



(b) Methane Gas

Methane gas migration was found both on and off of the
Landfill site in the early 1980's. In response to this
migration and the preseﬁce cf methane gas in the Landfill,
the methane gas collection remedial program described in
Section I.B.4(b), EEEEé- was implemented.

3. Listing on the NPIL.

On September 8, 1983 this site was listed on the
National Priorities List (NPL) [see 48 Fed., Reg. 40658].

4. History of Remedial Activitv

There are three remedial actions currently completed or
underway at the 0ld Bethpage Landfill. These are: leachate
collection, methane gas collection, and Landfill capping.
These actions are fully described in the Octcber 1983 ILKB
report entitled "Comprehensive Land T!lse and Operations
Plan", prepared in accordance with the landfill closure
regulations feund at 6 NYCRR Part 360 and appropriate
guidelines. That plan was approved by the New York State
Department of Environmental Conservation ("DEC"). The
programs were designed to significantly limit migration of
contaminants from the Landfill via air emissicns and surface
runoff. In addition, the capping program was designed to
reduce infiltration into the Landfill, thereby reducing
leachate production and subsequent groundwater

contamination. The three programs are described below:



{a) Leachate Collection

A leachate control system has been operating at the
Landfill since late 1983. The svstem is designed to
colléct, store, treat and dispose of leachate generated by
the Landfill. Collection wells and an underdrain system
have been installed over the lined portion of the Landfill
(approximately 12 acreg). Leachate flows from these
collection points to a clay and polyethylene lined temporary
storage basin. The leachate is then treated bv standard
metals precipitation and solids separation technigques. The
treated effluent is discharged into the Nassau County sewage
treatment system in accordance with the requirements of the
State Pollution Discharge Elimination Svstem (SPDES) and
Nassau County Ordinances. The sludge is currentlv dewatered
and returned to the Landfill. This program is described in
detail in Section 4 of the 1983 "Comprehensive Land Use and
Cperations Plan."

Provisions for the future maintenance and operation of
the leachate control system are set forth in Section I.I., of
the Remedial Action Plan {"RAP"), attached hereto as
Appendix I. Under the RAP, the sludge will he disposed
off-site at an approved waste disposal facility.

The capacity of the leachate collection svstem is
50,000 gallons/day. The amount of leachate produced is
approximately 150,000 gallons/week. The leachate is and

will continue to be monitored monthly for metals, sulfites



and total suspended solids, until such time as leachate

production ceases at the Landfill,

(b} Landfill Gas Collection

The Landfill gas collection system has bheen installed
in phases at the peripherv of the Landfill since 1982, The
system is designed to monitor and prevent migration of
Landfill gas beyond the property boundary. Approximately
seventy sampling points around the Landfill are monitored
monthly for the presence of methane. When monitoring has
indicated that Landfill gas was migrating beyond the
collection system at any point, the svstem has been expanded
to address that migration. The RAP calls for the continued
expansion and enchancement of that system, as reguired,
according to the results of future monitoring data.

In 1982, Phase I of the collection system was installed
in the vicinity of the Nassau Ccunty Fireman's Training
Center at the southeastern corner of the Landfill. The
system consisted of a series of extraction wells and blowers
which collected gas and vented it into the atmosphere in
uninhabited areas surrounding the Landfill, In 1984, Phase-
IT extended the collection system along the eastern border
of the Landfill at Winding Road. The original desié% of
Phases I and II and the monitoring program is fully
described in Section 6 of the 1983 "Comprehensive'Land Use
and Operation Plan". 1In 1986, an incinerator was installed
- to incinerate the extracted gases from Phases I and II in

lieu of venting. Phase III, at the northwest boundary of



the Landfill, became operational in 1987. A map depicting
the gas collection program is shown in Figure 2.

Data collected through the gas monitoring program is
compiled into pﬁblished annual reports. The most recent
report available is the "1986 Annual Report: Summarizing
the Status of Landfill Gas Monitoring Programs and the
Establishment of the Zgro Percent Gas Migration Limitation
at the 0ld Bethpage Landfill" released by LKB in April 1987.
The monitoring program has been revised as required since
1982 and will be expanded and carried out in the future as
per Section I.H. of the RAP.

Subsurface gas sampling was conducted in September,
1987 to help design a more comprehensive gas monitoring
program. The results of that sampling program are set forth
in a draft report entitled "0ld Bethpage Landfill:
Subsurface Gas Sampling"”. The monitoring preogram in the RAP
is designed to measure the continued effectiveness and
efficiency of the gas collection system.

In addition to the gas collection system at the site
perimeter, there is a gas extraction system in the center of
the Landfill which is privately operated under license from
the Town. The system extracts gas for the generation of
approximately 3 megawatts of electricity. It is estimated
by the Town that this process will produce gas sufficient
for 10 to 15 vears of continued generation and that at that
point in time the level of gas in the Tandfill will approach

Zero.
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(c} Capping

Closure and capping of the Landfill is required
pursuant to 6 NYCRR Part 360, The capping process involves
regrading the slopes of the Landfill to a slope of 3
horizontal to 1 vertical. An 18-inch thick clay cap or
equivalent material with a permeability o%:féfz:kr'less
will then be placed over the Landfill to limit infiltration
into the fill., It is presently contemplated that a 12-inch
soil cover will be placed on the cap and the area will be
revegetated. The design and specifications of the cap are
described in Appendix I, Section I.G. At the present time,
a cap has been applied to approximately 2% a2cres of the 65
acre Landfill. The capping program is proceeding and will
be completed in conjunction with the groundwater remediation
program selected herein.

The requirements and schedule for completion of the
capping program are set forth in Secticn I.K. of the RAP. 2
compliance monitoring program for the cap is set forth in

Section I.G. of the RAP.

5. Enforcement History

{a) Inter-Agency Coordination

Cn July 23, 1982, DEC referred the investigation and
remediation of the 0ld Bethpage Landfill to the New York
State Department of Law ("DOL") for enforcement. An initial
meeting to establish coordination with the United States

Environmental Protection Agency ("EPA") was held on



September 9, 1982, The Attorney General's office was named
lead enforcement agencv on the matter. The Attorney
General's office commenced negotiations for an off-site
groundwater investigation during the fall of 1982. Initial
discussions were held with the Town and alsc with identified
corporate responsible parties: Occidental Petroleum
(formerly Hooker Chemigals and Plastics); Grumman Aerospace,
and Cerro Wire and Cable. More detailed negotiations.ﬁith
the Town were held during 1983.

(b) Litigation

(i) Historv

On December 9, 1983 the Attorney General's office filed
a summons and complaint in the United States District Court
for the Eastern District of New York against the Town of
Oyster Bay; Occidental Chemical Corporation; Occidental
Chemical Holding Corporation; Occidental Petroleum
Corporation; Marmon Group, Incf; Cerro Wire & Cable Corp.;
Cerro Conduit Company; Cerock Wire and Cable Group, Inc.;
The Rockbestos Company; Grumman Corporation; and Grumman
Rerospace Corporation.

The complaint was brought under the Comprehensive
Environmental Response, Compensation and Liability Act of
1980 as well as pendant state claims under State statute and
the common law. The defendants served answers. There was
some informal discovery conducted.

The Town signed an Interim Consent Decree in May 1984,

which required it to complete some remedial activities then



underway [i.e.,

a pertion of the capping program (29 acres)

and the completion and continued operation and maintenance

of the gas collection program] and to perform the off-site

groundwater investigation detailed therein.

The purpose of

the off-site groﬁndwater investigation was to identify the

plume of chemical contamination emanating from the old

'Bethpage Landfill.

The results of the off-site groundwater ..

investigation are set forth in the Geraghty & Miller, Inc.

(G&M) reports entitled "OBSWDC Offsite Exploratory Drilling
M
R
and Monitoring Well Installatlon Program, 0ld Bethpage, Long

Island, New York,"

S

(August 1985) and "OBSWDC Offsite

i e g

Groundwater Monitoring Program, Old Bethpage, Long Island
T ,——

- New York,™

A e it i,

Rémedlal Investlgatlon

the RI are set forth ir Section I.B.7 herein.

R
(September 1986).

These documents constitute the u

——
T

{"RI") for this site.
Saiiiodmicts

IMMM

The details of

The Town also

committed as pért of that Interim Consent Decree to.prepare

a Remedial Action Feasikbility Study ("Fs").

The Interim

Consent Decree was approved by the court con July 19, 1984,

¥while the RI was being conducted by the

znd the other defendznts reviewed records oI

Town, the Town

+he Town and

identified zpproximately 160 othei parties who were zlleged

by them to be responsible parties with respect to

-contaanant'reléases from t+he Landfill. ©On cor about_Octcber

4, 1585 and January 9, 1986, the Town and the othexr -
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{ii) Current Status

as the FS was being developed, negotiations were

conducted among all the parties and third-parties to

‘determine the possibility of resolving this action by

settlement.  The barties developed the terms of a proposed
settlement. Final agreement to that proposed settlement is
contingent upon the final selection of remedy by the State
and EPA through the Record of Decision ("ROD") process and

agreement by the State and Town to the attachéd Remedial

Action Plan ("RAP"), Appendix I: Once these items are

" resolved, a consent decree setting forth that settlement can

be executed by the parties.

6. Risk Assessment

A gqualitative risk assessment was conducted to evaluate
the risk to public health and the environment associated

w1th the 014 Bethpage Landfill. The risk assessment

consisted of the follcw1ng. jdentification of contaminants

of concern; description of potential pathways and
populations of exposure associated with site contaminants;
and determination of the best means +p remove potential
risks to humans znd the enviromment.

{z2) Contaminants of Concern

The primary contamlnanbs of concern identified in the

early data gatherlng were methane ‘gas and varlety of

“;'4“'determ1ned tnat“due to*;he b;gh concentratlon o_,tnese—»—u:
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j | been commenced to prevent further off-site migration of
landfill gas. Partial Landfiil capping provided some
interim remediation for groundwater contaminant migration.
A full off-site groundwater investigation was deemed
necessary.

The various chemicals fﬁund on-site cause a variety of
adverse health effects, depending on the type of chemical
and the concentrations found. Some of the. chemicals found

were known or suspected human carcinogens, including vinyl

chloride and benzene.

(b} Exposu;e Pathways/Population

it was.detérmined that the Landfill presented two
primary exposure routes: 1) landfill gas migration and 2)
potential off-site migration of contaminated groundwater.
There weﬁe two primary populations potentially exposed:
1) the residential neiéhborhoods close to 'the Landfill (aif
exposure) and the residents of the Village of Farmingdale
who utilize the public drinking wells directly downgradient
oI the Lzndfill (contaminated groundwater exposure). In
order o insure that these populations were protected, the -
remedial investigation, feasibility séudy, znd interim
measures set forth in the Interiﬁ-Consenf Decree called for
plans de51gned to measure the extent of those exposure

S a':-f‘ routes and to prov1de for thelr complete and permanent

et e it ot 3 i e = — e — U P, " [
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The investigation and studies set forth herein
identified and defined the air and groundwater expoéure
' pathways emanating from the Landfill. The list of
contaminants found and their concentrations are set forth in
the data packages in the administrative record. The
investigation and studies show that the potentially exposed
populations are not currently ﬁeing impacted through 'these
routes of exposure. The RAP, attached hereto, sets forth a
remedial plan designed to control the source éf
contamination (the Landfill) and to control thg paths of:
popuiation exposure to air and groundwater cbntaminants.
The remedial plans call for the eventual reduction of the
contamination within the areas of containment to
concentrations at or below health based“cleapliness
standards and guidelines. The plan also calls for the
comprehensive monitoring of all remedial systems <o evaluate
their continuéd effectiveness in limiting the routes oX
exposure and in cleaning up the contaminant concentrations.

The successful implemeﬁtation znd completion of the RAP
and compliance with the proposed Consent Decréé cited above
will reduce ﬁhe potentizl risks to humans and the
envi&onment presented by these paths of exposure in |

=2 -~ - compliance with the cleanliness reguirements discussed

herein.
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7. Remedial Investigation ("RI"™)

The purpose of the groundwater investigation was to
delineate and characterize the leachate plume emanating from
the Landfill. The investigation included the drilling of
six exploratory borings and the installation of 23
monitoring wells in Bethpage State Park. The drilling and
monitoring well installation program was completed in April
1985 when the Town and State agreed that the extent of the
Landfill leachate plume had been defined. Inorganic
chemical parameters, typical of sanitary landfill leachate,
were used to define the extent of the plume. The
methodology used to define the extent of the leachate plume
is discussed further in the G&M Report of August 1985,

After completion of the well installation phase, five
rounds of water qguality samples were collected (June, July,
October 1985 and January, April 1986) from the 23 monitoring
wells and other selected wells. This data is set forth in
the administrative record and is available for review.
Groundwater samples were analyzed for an extensive list of
parameters that included metals and organic compounds. In
addition, water level measurements and water qguality samples
were taken in three temporarv wells upgradient of the
Landfill to determine if there were any effects ffom
groundwater mounding.

Water-level data from off-site wells clearly

demonstrated that groundwater flow under the T.andfill is to

-13-~



the south-southeast. Water-level data collected from the
three temporarv upgradient wells did not indicate components
of groundwater flow (mounding) to the north or west. (See
G&M Report, Augﬁst 1985)

The approximate lateral extent of the Landfill leachate
plume (at three depths) is shown on Figure 3. The plume
exhibits the greatest lateral extent at the middle depth,
extending approximétely 2000 feet from the Landfill. The
approximate vertical extent of the TLandfill leachate plume
is shown on Figure 4. The thickest section of the plume is
approximately 200 feet. Further discussion on the
configuration of the plume is provided in G&M's September,
1986 groundwater report, cited earlier.

Results of the five rounds of groundwater sampling of
the 23 off-site monitoring wells indicate that %the Landfill
leachqte plume is comprised of inorganic compounds and
volatile organic compounds (halogenated and non-halogenated)
(VOCs). The data generated from these sampling efforts is
contained and discussed in the G&M report of September 1986.
The lateral and vertical exteﬁt of the VOC plume is shown in
Figures 5 and 6, respectively.

The most dominant halogenated organics, in terms of
concentration and distribution, are 1,2-dichloroethene,
1,1-dichlornethane, vinyl chloride, methylene chloride, [
trichlorcethene and chloroethane. The non-halogenated
organic compounds occur in a smaller area of the plume than

the halogenated compounds. The most dominant compounds of

-14-
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this group are benzene, toluene, ethylbenzene and iscmers of
xylene. Tetrachlorcethene, although present at similar
concentrations, has a different lateral distribution than
the compounds cited above. ITn this regard, comparison of _
the distributions of tﬁe different VOC groupings within the :%%/
Landfill leachate plume indicates that part of the VOC
contamination may not be attributable to the Landfill. This
finding is discussed in the G&M report of September 1986,
cited above.

Results of groundwater sampling of the three temporary
wells upgradient of the T.andfill indicate that no
significant mounding is occuring at the Landfill, 1In
addition, the proposed final capping of the Landfill as set
forth in the RAP will minimize any future potential for
contaminant migration due to mounhding.

Investigation and regular sampling by Nassau County of
Farmingdale and Plainview public drinking water has shown
that the contamination from the Landfill is not affecting
those public drinking wells at this time.

8. Supplemental Investigation

(a) FEffectiveness of Gas Collection System

The effectiveness of the gas collection system
installed at the Landfill is monitored on a monthly basis as
described in Section I.B.4(b), supra. Annual reports have
heen prepared summarizing the results of the data collected.
The most recent annual report, for 1986 (cited earlier),

demonstrated the effectiveness of the gas collection system
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for controlling methane gas migration bevond the boundary of
the Landfill. A supplemental sampling program was
undertaken in June 1987 to confirm that the svstem
effeétively prevented the escape of gases other than methane
from the Landfill.

The supplemetal gas sampling program consisted
primariiy of 1) the co}lection of subsurface gas samples
from a depth of 30 inches helow the surface at eight
locations around the perimeter of the collection system, 2)
the collection of subsurface gas samples at depths of 10,
20, 30 and 40 feet from one deep well cluster outside the
gas collection system, and 3) the collection of two ambient
air samples beyond the collection system. The samples were
analyzed for volatile organic compounds (VOC).

The results of this sampling effort are summarized in
the September 1987 draft report entitled, "0ld Rethpage
Landfill: Subsurface Gas Samp;ing" previously cited and
available for review. Minimal levels of VOCs were found in
some of the gas samples. The data demonstrated that the
collection system is effective for controlling volatile
organic compounds as well as methane., However, the data
also demonstrated the need for further monitoring for
potential migration of small amounts of landfill gas
containing VOCs,

In light of these results, a continuing VOC sampling

program to supplement the current methane gas monitoring
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program was designed and set forth in the RAP at Section
I.H.

This supplemental program will consist of: 1) the
collection of subsurface gas samples from a depth of 30
inches at 14 locations around the perimeter of the
collection system; 2) the collection of subsurface gas
samples at depths of 10, 20, 30 and 40 feet from one deep
well cluster bevond the collection system; 3) the collection
of ambient air samples at three locations around the
Landfill; 4) the collection of thermal oxidizer emission
samples (stack testing in the incinerator stack); and 5) the
taking of pressure readings to ascertain whether a vaccuum
is created by the collection system. The sampling will be
performed on a gquarterly basis during the initial vear of
the program and, if approved by the State, on an annual
basis thereafter. This data will assist in monitoring the
continued effectiveness of the gas collection system and in
determining whether the system needs adjustment or
enchancement.

{h) Proijected Effects of Remediation

As described infra, once the RI was completed, an
evaluation of remedial alternatives began for development of
the FS. As different site-aﬁpropriate alternatives were
conceptualized, it became necessarv to investigaté the
potential environmental impacts associated with those
remedial alternatives. In particular, the remedial

alternatives which utilize the elements of groundwater
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recovery, treatment and recharge into the aquifer (more
fully described below in Section II.D.2}, presented
gquestions with respect to potential local impacts. The
areas of concerﬁ were: 1) the potential mourding effects
due to recharge of large amounts of water into the aquifer
at one location; 2) the effectiveness of the treatment
system {in this case air stripping, described in Section
I1.D.2) in attaihing the water quality requirements mandated
by ARARs and contained in the RAP; and 3) the air quality
impacts associated with air stripping. The first and third
items above were also of concern to the public as discussed
in the Public Responsiveness Summary attached hereto,.

(i) Mounding Effects of Recharge

The Town's groundwater consultant, Geraghty & Miller,
prepared mounding calculations which demonstrated that the
recharge of 1.5 MGD of groundwater into tﬁe aquifer at *he
water table would have no impact on the groundwater bevond a

point which is, at a maximum, 1300 feet upgradient of the

T
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recharge, i.e., the stagnation point. Furthermore, thev
found that the effects of the recharge would occur in the
shallow portion of the aquifer. The calculations performed
are described in a letter dated September 8, 1987 from G&M
to Mr. John Molloy of Holtzmacher, Mcl.endon & Murrell,
contained in the administrative record. These calculations,
as well as calculations demonstrating the area of the
aquifer influenced by the proposed groundwater recovery

wells, were used in determining appropriate locations for



groundwater recharge in the various remedial alternatives
evaluated.

(ii) oQuality of Water Treated By Air Stripping

A pilot test was conducted in July 1987 to demonstrate
the potential effectiveness of air stripﬁing for the
treatment of the groundwater. A portable air stripping
tower was used for the pilot test as described in a report
dated July 1, 1987 prepared by Hydro Group, Inc., entitled
"Alr Stripping Design Report."

The test was conducted by pumping water from the most
heavily contaminated monitoring well in the plume to the
pilot air stripper for treatment. Both influent and
effluent water was sampled for VOCs. Results of the test
indicated a potential removal efficiency of 98.98% for
benzene (used as the indicator for all VOCs), thereby
demonstrating the remedial effectiveness of air stripping.
Continued monitoring of the water quality of discharge from
the treatment unit will be required as part of the
comprehensive remedial program.

(iii) OQuality of the Air Discharged by the Treatment
Unit

A modeling study was perfcrmed to evaluate the
potential impacts of emissions from an air stripper, located
at the Landfill, on air quality in the neighborhocd abutting
the Landfill. The modeling prccedures and results are
presented in a September 1287 draft report entitled,
"Evaluation of Air Stripper Emission Impacts on Air Quality

at the Oyster Bay Solid Waste Disposal Complex", prepared by
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RTP Environmental Associates and made part of the
administrative record. The results indicate that, under
worst case conditions, air discharge from the air stripper
will fall well below ARARs and that the maximum impact of
these emissicns will occur within the boundaries of the
Landfill propertv. There will be no significant impact on

the abutting communities.

(iv) Odor Studv

Subsequent fo the air modeling study, RTP conducted an
odor threshold analysis for the projected air stripper
emissions to confirm there would be no odor problem offsite
of the Landfill, if the treatwent facility was located on
Landfill property. The results of the analysis are
presented in a letter report prepared by RTP on October 8,
1087, entitled, "Preliminary Assessment of Odor Potential
for Proposed Air Stripping Tower,"

RTP compared peak short term emissions at the Landfill
boundary to recognized odor thresholds for a number of
chemical compounds existing in the Landfill plume. The
study demonstrated that no odor thresholds were exceeded
bevond the Landfill boundary. The study concluded that at
the low contaminant concentrations to be emitted by the air
stripper, no odors would be detectable offsite..

Despite these copacetic results, continued monitoring
of the quality of the treated water and the operating

conditions of the stripper will be reguired to assure
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continued protection of air guality in the vicinity of

Landfill.

II. REMEDIAL ALTERNATIVES EVALUATION

A, Process

The remedial alternatives for the 0ld Bethpage Landfill
Site were developed and evaluated using as guidance the
Comprehensive Environmental Response, Compensation and
Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA), the
National 0il and Hazardous Substances Pollution Contingency
Plan (NCP), 40 CFR §300.68, and the EPA "Guidance on
Feasibility Studies Under CERCLA".

The major objective of the 0ld Bethpage Feasibility
Study ("FS") was to evaluate remedial alternatives using a
cost-effective approach consistent with the goals and
objectives of CERCLA. According to Section 121 of CERCLA,
the recommended remedial alternative should protect human
health and'the environment, should be cost-effective, and
should utilize permanent solutions and alternative treatment
or resource recovery technologies to the maximum extent
practicable. The proposed remedv nmust also attain
applicable or relevant and appropriate federal and state
public health and environment requirements (ARARs) that have
been identified for the site (see Table 1). Section
300.68(e) of the NCP outlines procedures aund criteria which

are used in selecting the most cost-effective alternative.
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TABLE 1

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

i’_: IDENTIFIED FOR THE OLD BETHPAGE LANDFILL (ARARS) ‘\M“\“sﬁuﬁ\\\\

I. GROUNDWATER AQUIFER AND TREATED GROUNDWATER DISCHARGE

REQUIREMENTS*
Incrganics mg/l
Barium 1.0
Cadmium 0.01
Chloride 250
Chromium (hex) 0.05
Copper 1.0
Cyanide 0.2
Iron 0.3
Lead 0.025
Magnesium 35
Mangenese 0.3
Mercury 0.002
Silver 0.05
Zinc - 5.0
Total Dissolved Solids 500%*
Nitrate 10
Sulfate 250
Phenols (total) 0.001
Volatile Organic ug/1

Compoundas (VOCs)
Vinyl Chloride 5.0%%%
Methylene Chloride 50
1, 1 Dichloroethane ‘50
1, 2 Dichloroethane 0.8
1, 1 Dichloroethene 0.07
1, 2 Dichloroethene (trans) 50
Trichloroethylene 10**=
1, 1, 1 Trichloroethane 50
Chlorcform ~. i00
Ca>xben Tetrackloride : 5
1, 2 Dichicrorropane 50
. Bromodichloromethane 20
) Tetrachlorpethene - T 0.7
Chlorcéibromomethane ' SQEFxx
) Chlcroethane- : : 50%*x%x
TToT Bromocform - 50
Benzene . non—-detect .
Tolnene 50 . o B

“TEL ot oL Xyleme {all isomers) T . Cones 0 T S

-



Table 1 con't.

Ethylbenzene = 50
Chlorobenzene 20
---; Dichlorobenzene ,
para- S50****%
ortho-and para- 4.7
all isomers SO**%*
Total VOCs (for groundwater) 50
Total VOCs (for discharge) 100
* This list of compounds is not exhaustive of the

applicable Standards and Guidance Values. The list
represents the most prevalent compounds found at the site.
The cleanliness criteria listed herein are Standards and
Guidance Values issued by the NYS Department of
Environmental Conservation for the Protection of Class GA
waters found at 6 NYCRR 703 and in the Technical and
Operational Guidance Series (TOGs) dated April 1, 1987, 1If
during the ¢ourse of the remediation additional compounds
shorld be detected, the most stringent of the requirements
obtained from these two sources shall apply. For any VOC
which does not have a specific Standard or Guidance Value,
the applicable limit shall be 50 u/l.

*% Federal Standard promulated by the U.S. Environmental
Protection Agency (EPA). l

*** For these compounds, the proposed Maximum Contaminant
Level under the Federal Safe Drinking Water Act is less +hzn
the State Standards or Guidance Values. Should they be
premulgated by the EPA, then +he most stringent standard
shall zpply. '

***%* These coxpotnds o not have =z specific Stzte Standard

cr Gmnidance Velue znd +herefore the Zrpijiczble linit is
50 u/l.

IZ. ZIR DISCEZREE RESQUIREMERTS

e ’ 2Zmwbient 2ir Concentrations ;
eI - T T NYSDEC 2nnuzl Guideline* - '
TR . Constituent : (ug/m3) o
e e e e e - Smm o e oo - ' T - Cam B et s m ol e mmmwmemew R wmp sl e has j
L[l oVinyd Chleride | LlT.nniE DI ot v gipaprpy ot o on
T aT——r | Freon 13—— e Drwrm oo A PR 1 1) 2o | AL S G
‘ ==MethylenemChiorige i — o sy I rer0s. &
oy . L i-Dichloroethane;. e St et e e 2 T DB 0 338N e i
i i e 2-DicHICrosthehé ™ N -y - &= 1 o 3—-“‘——"=m—‘"-—""‘"'“":f‘:

‘‘‘‘ T T ORI Gy S ECER T T A R S e T 1 87E+62
. ;,1,1,—T:i:hlc:g§ﬁaazeq;T,;@wz#_uxMAuﬁ;hMﬁﬂugmMJMMB.EPEﬁQﬁg_'_ i
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Table 1 con't.

Carbon Tetrachloride
1,2-Dichloroethane
Trichloroethylene
1,2,-Dichloropropane
Bromodichloromethane
Tetrachloroethene
Chlorodibromomethane
Bromoform

Benzene

Toluene

Ethyl Benzene

(m) Xylene

(o&p) Xylene

{m} Dichlorobenzene
(o) Dichlorcbenzene
(p) Dichlorchenzene
Chloroethane
1,1,-Dichleoroethylene
Chlorobenzene
2mmonia

1.00E+02
2.00E+01
9.00E+02
1.17E+03
3.00E-02
1.12E+03
3.00E-02
1.67E+01
1,00E+02
7.50E+03
1.45E+03
1.45E+03
1.45E+03
3.00E-02
1.00E+03
1,50E+03
5.20E+04
6.67E+01
1.17E+03
3.60E+02

* Establish per NYS Department of Environmental Conservation

Air Guide No. 1 for Control of Toxic Ambient air
Contaminants.

ITITI. METEANE CAS CONTA*}M NT REQUIREMENTS

.- 6 NYCRR Tart 360

- Zero Percent Methane Gas Migration Limitation

Measured at Landfill Boundary
- Condensate Treztment in Coxolianc
other applicable treatment reculaztion.

IV. I2XDTILL C2D REQUIRSMENTS

©
C-

]

RYC2R Pa~t 360

ing Cover Materizl Tcmivslisot ©o 2

cf Clay =zt Eycérsulic Conductivity ol 10—

centirmeters per second or less

- 312 inches top scil hydrcseeded
- €ide Sicpes 3 to 1 or less as long as z stable
side sicpe is meintained
V. LEACHATE CONTROL REQUIREMERTS
G GONYORR- Pamt -3 60— i e
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A five step process was developed and used to meet the
FS obijectives. The following is a summary of that process.

The first step was to evaluate potential human health
and environmental effects associated with releases and
threatened releases of hazardous substances from the site.
The criteria considered are outlined in Section 300.68(e) of
the NCP and include such factors as actual or potential
direct contact with hazardous material, degree of
contamination of drinking wéter, and extent of isolation
and/or migration of the contaminants.

The next step was to develop a range of potential
available remedial technologies that could ke used to
remediate the site. Remedial technologies where treatment
permanently and significantly reduces the toxicity, mobility
or volume of the hazardous substances, were preferred over
remedial technologies not invelving such treatment. These
technologies were initiélly pre-screened on a technical
basis. PBased on the screening, a list of individual
remedial technologies appropriate to site conditions and
consistent with the remedial action objectives was
developed.

The site-appropriate remedial technclogies were then
combined into a number of preliminary remedial alternatives.
The bases for the various combinations were: the technical
and logical interrelationship between separate technologies,
Section 300.68{f) of the NCP requirements regarding the

general categories of alternatives which must be considered



and CERCLA Section 121 vprovisions regarding the preference
for remedial actions that utilize permanent solutions and
alternative treatment or resource recoveryv technologies.

The summary below reflects quidance set forth in a
memorandum issued by EPA on December 24, 1986, entitled,
"Interim Guidance on Superfund Selection of RemedyJT
intended to aid agencies in the selection of remedid™™
actions pending EPA's upcoming revisions cf the NCP. EPA's
interim guidance requires analysis of alternatives
involving: 1) treatment options; 2) containment of waste
options with little or no treatment, but providing
protection of human health and the environment primarily by
preventing exposure or reducing the mobility of the waste;
and 3) the no-action alternative. These three categories of.
alternatives were considered through the detailed evaluation
process of the 0ld Bethpage Feasibility Study.

The fourth step in the process was to develop an
analysis of these alternatives as delineated in Section
300.68(g) of the NCP. The three broad criteria utilized in
the screening were: the relative effectiveness in
minimizing threats; the engineering feasibilitv of the
alternatives; and the cost of implementing the remedial
action,.

Treatment options and the no-action alternative were
carried through this step. This general analysis was
intended to reduce the number of remedial alternatives to

those appropriate for detailed evaluation,
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The final step as outlined in Section 300.68(h) of the

NCP was integrated with step four above to provide a

detailed analysis of all the site-appropriate alternatives,

Treatment, containment, and no-action alternatives were

included in this analysis. For each alternative, the

following factors, were considered as appropriate:

An evaluation in terms of engineering
implementation, reliability, and constructability;
An assessment af‘the extent to which the
alternative was expected to effectively prevent,
mitigate, or minimize threats to, and provide
adequate protection of hunian health and the
environment. This included an evaluation of the
extent to which the alternative attained or
exceeded ARARs for the site.

An analysis of whether recycle/reuse, waste
minimization, waste biodegradation, destruction,
or other advanced, innovative, or alternative
technologies were appropriate to reliably minimize
present or future threats to human health and the
environment (performed in initial screening stage);
An analysis of any adverse environmental impacts,
methods for mitigating these impacts, and costs

of mitigation;

An analysis of institutional problems and
considerations such as the difficulty in obtaining

permits, easements etc., or the contravention or
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conflict of other State or Local laws or policies;

- A detailed cost estimate, including cperation and
maintenance costs, and distribution of costs over
time. This included a cost comparison of
alternatives within each category.

B. Development cf 014 Bethpage Landfill Alternatives and
and Initial Screening

Remedial responses for the 0ld Bethpage Landfill
addressed the control and cleanup of contaminated
greundwater with the purpose of preventing such
contamination from reaching the Farmingdale public drinking
water supply wells hydraulically downgradient of the plume
of groundwater contamination. Actiocns to control the source
of such contamination (the Landfill), and those to enhance
and expedite the cleanup of the groundwater were also
evaluated. The existing remedial source control measures at
the site were evaluated for their effectiveness in achieving
the same purposes.

The objectives of the remedial actions evaluated weré:
1) to prevent, to the extent feasible, future contaminant
migration from the Landfill; 2) to contrel the source of\the
contamination, i.e., the Landfill; 3) to prevent further

expansion of the offsite groundwater plume of contamination;

and 4) to remediate the plume to ARARs, MNew York State

Groundwater Standards and Drinking Water Guidelines. These—'
objectives are based on a review of the requirements for
protection of the public health and the environment and on a

review of the ARAR's and EPA Draft Guidelines for Remedial
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Action for Contaminated Groundwater at Superfund Sites (EPA
October 1986)

For the 0ld Rethpage Landfill, remedial technologies
were'pre—screened for technical suitability. The
pre-screening criteria included the following:

1. Applicability - physical and chemical suitability

for site conditions;

2. Feasibility - the ability of the remediation to
achieve the desired objectives;

3. Implementability - abilitv of the remediation to
be employed at the site given the facts of the site
and its environs;

4. Safety ~ the identification of anv alternatives
which were precluded for health and safety
considerations.

The evaluations and conclusions for each alternative in

the initial screening process are set forth in Table 2.

Some remedial measures identified in the initial
screening were already in place pursuant to the Landfill's
Part 360 permit requirements as more fully described supra
in Section I.B.4. The RAP provides for the continuation and
er¥pansion, if necessary, of these measures and monitoring to
confirm their continued effectiveness in meeting the
requirements of the RAP.

Based on Table 2, two categories of response actions
were identified for further consideration. These were: 1)

containment and removal of the contaminated groundwater



Response Acltion

Wo Action

Containment

Pumping
Collection

Diversion

Complete Removal

Partial Removal

. T

Description of Remedial Actions

) l:-‘__.'-.l Lo ’ 1
TABLE 2

INITIAL SCREENING OF ALTERNATIVES

Description

Applicabilitv, Feasibjlity,Tmplementahility

No installation of remedial technology,

although some form of monitoring may be

required.

Contaifment of contaminants by physical

means such as capping -and subsurface

" barrier walls.

Removal of contaminated ground water,
liquids by pumping or removing sedi-
ments by dredging. )

Collection of leachate, gases, and

water-borne sediments.

Re—direcﬁing surface water flow away
from the site.

Removal of all wastes and contaminated
soils and sediments from the site and
restoration.

Removal of some wastes and/or contami-

nated soil and sédiments from the site.

_&Safety _
Not applicable, as remedial technologies have already

been put in place.

Capping 1s consfdered to be feasible and is currently

- underway at the landfill as described in Section 1.1

and as per specifications required in 6 NYCRR Part 360
closure permit, The great depth (1000 fti) to a conm
tinuous confining layer precludes the installation of

_ barrier walls using current technol ogy.

Pumping of contaminated ground water is under consi-
deration.

Systems to collect leachate and gases are already in
place. The final capping program is intended to pre-
vent transport of contaminated sediments.

Not applicable as there is no flowing surface water
body within proximity of the site. Contaminated sedi-
ment transport by runoff is prevented by the capping
program, .

This action has never been undertaken for a site as
large as the 0ld Bethpage Landfill, and would have
serious inherent environmental hazards such as uncon-
controllable emissions. Since an action of this
magnitude has not been proven effective or possible,
it is not being considered. Additionally, any off-
site contamination would remain after partial or com-
plete removal of the waste.

No benefit is discernible from partial removal as
wastes at the site are relatively uniform, thus this
action is not being considered.




Response Action

On-site Treatment

Of f-gite Treatment

In-Situ Treatment -

Description-

Treatment or sclidification of wastes
on-site to render them harmless by phy-
sical, chemical or biological treatment.

Treatment of wastes off-site to render
them harmless by physical, chemical or-
biological treatment,

Treatment of wastes in place by physi-
cal, chemical or bioclogical treatment.

Storage

On-site Disposal

Temporary or permanent storage of
waste,

Disposal of wastes on-site in a land-
fill or other waste management unit.

Applicahilitv, Peasibility, Implementability,

& Safety
Waste Treatment requires removal of wastes from their

present place, and for reasons given under "Complete Re-
moval", treatment of wastes is not being considered.
Solidification for the amount of wastes present at the
landfill has never been proven effective or possible

and thus is not being considered.

Ground-Water On-site treatment of contaminated ground
water is being considered.

Waste Treatment requires removal of wastes from their
present place, and for the reasons given under "Complete
Removal", off-site treatment is not being considered,

Ground-Water Off-site treatment of contaminated ground
water at a Public-Owned Treatment Works (POTW) is being
considered,

In-Situ treatment of an amount of waste such as exists
at the landfil1 has never been accomplished nor been
proven possible, thus this action is not being con-
sidered. Hydrogeologic conditions in the offsite pl ume
also make in-situ treatment of this contamination in—
feasible. The vertical thickness of the plume makes
in-situ treatment infeasible, In-situ methods are
suitable for treatment of shallow groundwater plumes,
Conditions in shallow groundwater are more amenable to
supporting the bacterial populations which degradse
wastes,

The site ié“bﬁrren£i§®é landfill, so this action is

not applicable by definition,

This site is currently a landfill, and this action
would presumably require excavation and redeposition;
for reasons given under "Complete Removal", this
action is not being considered.



Response Action

Off-site Disposal

. Alternate Water
Supply

Relocation

Description

bisposal of wastes off-site in a land-
fill or other waste management unit.

Provision of clean drinking water in
the event of contamination; this would
include treatment of the existing sup-
ply or providing another supply.

Temporary or permanent relocation of
area residents.

g a7 okl W

Applicability, Feasikility, Implementability

& Safety .
This action would require removal of wastes, and is
not being considered for the reasons given under

"Complete Removal".

Contamination has not been detected in the nearest
downgradient supply wells, however, monitoring of
these supply wells and intermediate wells is on-going
and long-term monitoring is being considered.

At this time, no hazard which would warrant relocation
has been identified at this site, therefore, this option
will not be considered.



through pumping and subsequent treatment and 2) the
continued monitoring of the plume with the provision of an
alternative water supply, if necessary. These two
categories of response actions were further developed into
the following two conceptual designs:

1. Development of a long-term groundwater monitoring
program to provide detection of potential
contaminant movement toward the Farmingdale public
water supply wells. Such detection would provide
timely well replacement or treatment system
installation, if centamination imminently
threatened these public wells.

2. Pumping of the contaminated groundwater through a
system of recovery wells, establishment of a water.
treatment system on or near the Landfill, and
subsurface or surface disposal of the treated
water,

C. Testing and Analysis of Conceptual Design No. 2

Flow and solute transport models, described in detail
in Appendix II, were executed to evaluate the feasibility of
actively remediating all or part of the Landfill leachate
plume through pumping. The results of the flow modeling
indicated that approximately 5 million gallons per da{:l
("MGD") of groundwater would need to be pumped to
hydraulically contain the entire area affected by Landfill
leachate. The extraction of that amount of water WQ%L__

concluded to be infeasible hecause:

-27-



1. The DEC's water conservation policies for this
area of Long Island festrict the extraction of
such a large amount of water from the aquifer
without replacing it in the vicinity of the
extraction (see Environmental Conservation Law
Article 15, specifically Section 1527 and
regulations promulgated thereunder at 6 NYCRR
602). The discharge of this amount of water
ocutside a l-ﬁile area would contravene that
pelicy. DEC stated it would prohibit a
consumptive withdrawal of that magnitude, outside
the l-mile radius. (See Spitz letter dated July
30, 1986 contained in the administrative record.)

2. The onlvy sizable area within a l-mile radius of
the IL,andfill available for the recharge of such a
large volume cof water would be in the Rethpage
State Park. Recharge in the Park would interfere
with the hyvdraulic control of the recovev wells
thereby defeating a major purpose of the remedial
effort. Such enormous recharge would also
potentially affect the Farmingdale public drinking
wells downgradient of this recharge area. The
protection of these wells is also one.of the major
purposes of the remediation.

The extraction of 5 MGD was also considered inappropriate
1or the following reasons:

1. Volatile organic compounds were found within an



area substantially smaller than the leachate
indicator plume.

2. Concentrations of leachate indicator parameters
outside the organic plume but within the TLandfill
leachate plume, although elevated over background,
did not violate drinking water standards.

In consideration of these limitations, subsequent
modeling efforts were directed at containing total volatile
organic compounds (TVOC) at the defined edge of the organic
plume. Flow modeling indicated this portion could be
contained with a pumpage of approximatelft???i§§§3:>This
amount. of water pumpage appears feasible since it would
effectively contain the edge of the TVOC plume as defined
and would not withdraw substantial amounts of potahle water
from the aquifer.

Solute transport simulations were executed for both
abated and unabated scenarios, using various values for
natural retardation and decay (removal) processes.,.
Subsequent_pump testing verified important input parameters
to the model. See "OBSWDC Aquifer Test for Eﬁaluating
Hydraulic Control of Leachate Impacted Groundwater", G&aM,
September 1987. Rased on these analyses, it has bheen
concluded that the TVOC plume can be contained within the
koundaries of Bethpage State Park, with an appropfiate
recovery well system operating at a rate sufficient to

maintain hydraulic control.
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A comparison of the possible variations of this
conceptdal remedial design is discussed in the next section.

D. Comparison and Detailed Evaluation of Appropriate
Alternatives for the 0ld Bethpage Landfill

This section identifies and describes the remedial
actions that were considered appropriate for the Landfill
plume and presents the detailed analyses of those
alternatives. Seven alternatives were identified which
represent the two appropriate general remedial responses set
forth in Section II.B above. 2ll the alternatives were
based on ithe premise that source control of the Landfill
wouid be affected by capping. The first remedial response,
termed "Alternative Water Supply" (Alternative No. 1),
consisted of menitoring the plume using the existing
menitoring well system and the timely replacement or
treatment of downgradient water supply systems should they
become threatened. The second category of response action
was to hydraulically ccntrol, by capture and extraction, the
TVOC plume through the installation and operation of barrier
pumping wells located at the leading edge cf that TVOC
plume. Alternatives Nos. 2 to 7 represented the pcssible
variations of this response action, setting forth a variety
of treatment and disposal methocds. These alternatives are
listed below tcgether with Alternative No. 1, ahd are
described in subseguent subsectiocns.

Alternative No. 1 - Continued Monitoring and

Alternative Water Supply.

Figure 7.
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Alternative No.

Alternative No.

Alternative No.

Alternative No.

2

3

4

.

Removal cf groundwater by pumping

and piping to the Landfill

prceperty for use in the

operation of the proposed Resource

Recovery Facility (RRF) and

discharge of waste water from the

the RRF into the sanitary sewer on

Winding Road. Figure 8.

Remcval of grcundwater by pumping

and piping to the Landfill

property foxr treatment

tc remove TVOC's and discharge

of the treated waste waters to

the sanitary sewer system on

Winding Road. TFigure 9,

Removal of the groundwater by

pumping and piping it to the
ndfill property for partial use

in the proposed RRF to remove

TVOC's and for treatment and

discharge of the remaining

water to the sanitary sewer

system on Winding Road. Figure

10.

Remcval of groundwater by pumping

and piping it to a treaiment

facility to remove TVOC's, and
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discharge of the treated water to
a leaching field within Bethpage
State Park boundaries, Figure 11.
'Alternative No., 6 - Remcval of grourndwater by pumping
and piping it to a treatment
facility to remove TVOC's and
disposal in a storm sewer cn
Plainview Rcad. Figure 12.
Alternative No. 7 - Removal of groundwater by pumping
and piping it to the Landfill
property fer treatment to
remove TVOC's and discharge of the
treated water to a recharge
basin/leaching well system
upgradient of the Landfill,
Figure 13,

Analyses of the remedial action alternatives was
divided into two major categories: non-cost criteria
aralysis and cost analysis., The non-cost criteria analysis
addressed considerations of technical feasibility,
institutional issues and environmental and public health
impacts. The cost analysis reviewed the major cost items,
discussed important considerations in the cost estimation

and presented the estimated costs of each alternative.

1. Alternative No. 1

(a) Description
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The sole intent cf this alternative would be to insure
that the local residents have a supply of potable water.
This could be accomplished by monitoring groundwater guality
and plume dynamics on a periodic basis using the 23
monitoring wells installed in the Park and other selected
wells in the vicinity. A recommended monitoring program
would consist of guarterly sampling and subsequent analyses
for a selecte& list of contaminants characteéristic cf the
plume. Under such a program, contaminants which could
potentially migrate toward a supply well would be detected
before they reached that well. This would allcw for timely
well replacement in a non-contaminated portion ¢of the
aquifer or installaticn of a water treatment system,

{b). Non-Cost Criteria

(i) Technical Feasibility

Implementation of Alternative No. 1 would be
technically feasible because the network of monitoring wells
located between the Landfill and the downgradient
Farmingdalg public supply wells could ke monitored on a
regular basis to provide continual data on plume dynamics.
Should monitoring indicate contaminant migraticn toward
supply wells, well replacement or treatmenit system
installation could be accomplished before the contamination

reached a supply well.
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(ii} Environmental Impacts

Alternativg No. 1 would have the least beneficial
effect on the environment since it provides no improvement
to the groundwater resource. Therefore, it would not
satisfy the reduction cf toxicity, mobility or volume
criteria and would not meet the ARAR's criteria for the
site. Compared with the other alternatives, there were some
positive aspects of Alternative No. 1, such as no loss of
potable groundwater frem pumping, no increase in air~borne
centaminants from water treatment processes and nc decfease
in Bethpage State Park aesthetics from visible remedial
structures.

(iii) ©Public Health Analysisg

Alternative No. 1 would provide long-term public health
protection fcr the public supply wells through timely
detection of the migration ot ;ontaminants attributable to
the Landfill befcre they reached those supply wells.

{iv) Imnstituticnal and Legal Issues

The State found Alternative No. 1 unacceptable as a
respense action for the Landfill leachate plume because it
would not meet the ARAR's identified for this site or the
criteria for reduction cf toxicity, mobility and volume of
contamination.

(c) Cost Analysis

The total estimated cost of Alternative No. 1 was

$700,000., This was based cn guarterly monitoring of
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approximately 30 wells (analysis of samples for organic and
inorganic parameters), 1987 prices, and the present worth
estimated over. a period of 10 years with an annual interest
rate of 8 percent.

2. Alternatives Nos., 2 to 7

The objective of these alternatives would be to protect
downgradient public water supply svstems and to clean up the
groundwater plume through containment and collection of the
TVOC plume. After capture and collection of the plume by
the barrier pumping wells, the water would be conveyed
through an underground piping system to a location where it
would be treated to remove its organic and inorganic
contaminants. This would be done through the use of a
variety of treatment mechanisms including air stripping
towers and, if necessary, carbon adsorption columns and an
iron removal system. After treatment, the water would bhe
disposed either through recharge to the ground ox discharge
to surface waters via sanitarv or storm sewers. The general
components'of these alternatives were the same with respect
to the recovery well system and piping transport to
treatment systems. They differed only in the discharge
locations studied and the treatment systems appropriate to
the alternative proposed,

General components of this remedy included: groundwater
well pumping, conveyance to a collection tank, transport to
a treatment unit (by gravity or pumping, depending upon

whether the treatment unit was located upgradient or



downgradient of the plume), treatment to attain contaminant
concentration levels that meet ARAR's and ultimate
conveyance to a.disposal point.

'As discussed previously, the groundwater well pumping
system would have a combined capacity of approximately 1.5
MGD and be located in Bethpage State Park as shown in
Figures 8-13. Pumped water would be discharged into a
collection tank located within Bethpage State Park. The
collection system femained the same for Alternatives Nos. 2
to 7. The treatment system site and the disposal point and
method varied for each alternative. The treatment
technologie; selected for the removal of organic
contaminants from the plume were alr stripping through a
packed tower or a cooling tower, followed by, as needed,
activated carbon adsorption. Gross amounts of the lighter,
volatile organic compounds, such as chlorinated solvents and
light petroleum fractions, could be removed relatively
inexpensively and efficiently by air stripping. The
remaining trace amounts of light organics and the heavier,
less volatile organics might require a more expensive and
technically more complex activated carbon process. These
process units would be preceded, as necessary, by an iron
removal system to remove any exXcess iron concentration. The
technical concepts and design considerations involved in
applying these treatment processes are presented in Appendix
IIXI and in Section I.E, of the RAP; a schematic of the

treatment system is provided in Figure 14.

-36~



3. Alternative No. 2

(a) Description

Alternative No. 2 (Figure 8) included the well
collection system and a piping system to convey the
extracted groundwater from the collection tank to the
proposed RRF for utilization as cooling tower "make up" and
process water. If the‘RRF was permitted by DEC, it would be
built in the Landfill complex in the vicinity of the
present-day incinerators. After being used at the proposed
RRF, the waste waters would then be discharged to the WNassau
County sanitary sewer system on Winding Road.

(b) Non-Cost Criteria

(i) Technical Feasibility

As discussed previously, flow and transport mcdels as
well as pump testing were executed to test the technical
feasibility of actively remediating all or part of the
TL.andfill leachate plume by pumping. The results of these
efforts indicated that the defined edge of the TVOC plume
could be hvdraulically controlled by wells operating at an
appropriate pumping rate. The Town estimated that the
approximate volume to be pumped in maintaining hydraulic
control is 1.5 MGD, Based on that pumped volume, the
treatment and disposal component of this alternative might
not be feasible. Alternative No, 2, which includes the
conveyance of plume watexr to the proposed RRF for use as
cooling tower "make up” and process water (which would

remove VOC's through air stripping in the cooling towers)
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could not he implemented if the proposed RRF did not require
or have capacity for 1.5 MGD of cooling water. It was
anticipated tha# the propesed RRF would require only 0.5 MGD
and this quantity would be variable each day. TIf that
capacity was shown to be the actual capacity of the RRF then
Alternative No. 2 would not be feasible and Alternative No.
4, providing for a limited use of the RRF in combination
with sewer disposal, would need to be substituted.

{(ii) Environmental Impacts

The beneficial effect of Alternative No. 2 on the
environment would be its improvement of the quality of the
groundwater. There would be some adverse effects, however,
which include: a loss of some potable groundwatér as a
result of pumpage (some quantity of c¢lean oroundwater would
unavoidably be pumped) and use by the RRF; an increase in
airhorne emissions from the RRF (although the RRF would be
required under its permit to meet all applicable air
emissions standards); and a decrease in Bethpage State Park
aesthetics due to visible remedial structures and
components. |

(1iii) Public Health Analvsis

Alternative No. 2 would provide long-term public health
protection through the comhined actions of cantainment of
the contaminant plume, removal of contaminants from the
groundwater recovery system, and groundwater monitoring to

detect any contaminant migration.

-38-



(iv) Institutional Issues

Alternative No., 2 included discharge of RRF effluent
water tc a Nassau County sanitary sewer. Discharge of water
into a publicly-owned treatment works (sewer) would require
a sewer discharge permit. Preliminary discussions with
Nassau County indicated that this discharge into the
County's sanitary sewer system from the RRF would be
allowed. However, New York State informed the Town that it
was not willing to accept this remedial alternative because
implementation would be contingent upon future permit
approval of the RRF,

(c¢) Cost Analvsis

The total estimated cost of Alternative No. 2 was
$2,275,080. The capital and annual operating costs were
estimated based on the Town's estimated flow of 1.5 MGD.
All estimates were based on 1987 prices and the present
worth of the operating cost was estimated over a period of
10 vears w}th an annual interest rate of 8 percent. The
above cost did not include land purchasing, building
construction, or personnel expenditures required for
operating and maintaining the facilities.

4, Alternative No. 3

(a) Description

Alternative No. 3 (Fiqure 9) consisted of the recovery
well system and a convevance system from the collection tark

to the treatment site and then to the disposal site. The
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proposed point of disposal was the Nassau County sanitary
sewer on Winding Road. The proposed treatment facility
would be built at the southeast corner of the Landfill
propérty and would consist of the treatment systems
described in Section II.D.2 above.

{b) Non-Cost Criteria

(i) Technical Feasibility

Flow and transport models and pump tests were executed
to test the technical feasibility of actively remediating
all or part of the Landfill leachate plume by pumping. The
results of these efforts indicated that the defined edge of
the TVOC plume could be hydraulically controlled by wells
operating at an appropriate pumping rate. The Town
estimated that the approximate volume to he pumped to
maintain hydraulic control of this plume would be 1.5 MGD.
Based on that pumped volume, Alternative No. 3 was
technically feasible with respect to plume collection.
However, a factor which potentially limited the
appropriateness of this alternative was the actual capacity
of the sanitary sewer lines. A preliminarv study was
performed by the Town on the sewer line along Winding Road
which showed that the line's excess capacity might be 1.5
MGD. Additional investigations would have been needed to
confirm this estimate.

{ii) Environmental Impacts

Alternative No. 3 would have a bheneficial effect on the

environment through containment of the contaminated plume



and improvement of the guality of the groundwater resource.
There would be some adverse effects, however, which
included: a loss of some potable groundwater as a result of
pumpage, an increase in airborne emissions from the
treatment facility (although any treatment facility would be
required to meet all applicable air emissions standards),
and a decrease in Bethpage State Park aesthetics due to
visible remedial structures and components.

{(iii) Public Health Analvsis

Alternative No. 3 would provide long-term public health
protection through the combined actions of containment and
removal of contaminants from the groundwater recovery system
and groundwater monitoring to detect potential contaminant
migration towards the downgradient public supply wells.

(iv) Institutional Issues

Alternative No. 3 included discharge of treated plume
water to a Nassau County sanitgry sewer. Discharge of water
into a publicly owned treatment works (sewer)} would require
a sewer discharge permit. Preliminary discussions with
Nassau County indicated that even though the Town would
treat the plume water to acceptable quality, the County
would not permit that water to be discharged into their
sanitary sewer system.

More importantly, DEC's water conservation policies
would restrict this depletion of the groundwater from a sole

source aguifer.



Any treatment facility must also comply with all
applicable air emissions standards and permit requirements.
Tt was anticipated that such redquirements would be
attainable.

{c) Cost Analysis

The total estimated cost of Alternative No. 3 was
$4,165,000. The capital and annual operating costs were
estimated based on the Town's estimated groundwater flow of
1.5 MGD. All estimates were based on 1987 prices and the
present worth of the operating cost was estimated over a
period of 10 vears with an annual interest rate of 8
percent. The above cost did not include land purchasing,
building construction, or personnel expenditures required
for operating and maintaining the facilities.

5. Alternative No, 4

(a) Description

Alternative No. 4 (Figure 10) combined the technologies
of Alternatives Nos. 2 and 3, and included the conveyance of
extracted.groundwater from the collection tank to hoth the
RRF and a proposed treatment plant at the southeast corner
of the Landfill property. This alternative reduced the
quantity of water that would have to be treated at the
proposed RRF, since only a portion of water would be
conveyed to the proposed RRF for use as "make up“-process
water. The water from the treatment facility would be
disposed of in the Nassau County sanitary sewer line on

Winding Road.
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{b} HNon-Cost Criteria

(i) Technical Feasibility

'Flow and transport models and pump tests were executed
to test the technical feasibility of actively remediating
all or part of the Landfill leachate plume by pumping. The
results of these efforts indicated that the defined edge of
the TVOC plume could be hvdraulically controlled by wells
operating.at an appropriate pumping rate. The Town
estimated that the approximate wvolume to be pumped in
maintaining that hydraulic control was 1.5 MGD. Based on
that estimate, Alternative No., 4 was technically feasible
with respect to plume collection and control. However the
disposal component of this alternative might not have been
feasible. Alternative No. 4, similar to Alternative No. 3,
required discharge of treated plume water to the Wassau
County sanitary sewer system. Preliminary studies indicated
that the capacity of the sewer on Winding Road was adequate.
However, remaining lines that connect to the municipal water
treatment plant would need to have been analyzed to confirm
adequate capacity.

(ii) Environmental Impacts

The beneficial environmental effect from Alternative
No. 4 would be containment of the contaminated plume and
improvement to the quality of the groundwater resource.
Adverse effects of this alternative included: a loss of

potable groundwater through pumpage, use by the RRF, and

_.43...



disposal into the sewer; an increase in airborne emissions
from both the treatment facility and the RRF (although the
treatment facility and the RRF would be required to meet all
applicable air emissions standards); and a decrease in
Bethpage Park aesthetics due to visible remedial structures
and components,

{(iii) Public Health Analvsis

Alternative No. 4 would provide long-term public health
protection through the combined actions of containment and
removal of contaminants from the groundwater recovery system
and groundwater monitoring to detect potential contamiunant
migration towards a public supply well.

{iv) Institutional Issues

Alternative No. 4 included discharge of treated plume
water to a Nassau County sanitary sewer. Discharge of
treated water into the sewer would have required a permit.
Preliminary discussions with Nassau County indicated that it
would not permit discharge of the treated plume water into
its sanitary sewer system.

More importantly, DEC's water conservation policies
would restrict depletion of this volume of groundwater from
a sole source aguifer.

Although discharge of the RRF effluent water into the
Nassau County Sanitary Sewer might have been attainable, New
York State informed the Town that the State would not accept
a remedial alternative that was contingent upon approval of

the RRF.
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Anv treatment facility would need to comply with all
applicable air emissiouns standards and permit requirements.
It was anticipated that such requirements would be
attainable. |

(c) Cost Analysis

‘ The total estimated cost of Alternative No. 4 was
$4,380,000. The capital and annual operating costs were
estimated based on the anticipated flow of 1.5 MGD. All
estimates were based on 1987 prices and the present worth of
therperatinq cost was estimated over a period of 10 vears
with an annual interest rate of 8 percent. The above cost
did not include land purchasing, building construction, or
personnel expenditures required for operating and
maintaining the facilities.

6. Alternative No. 5

(a) Description

This alternative (Figure 11) involved the conveyance of
extracted groundwater by gravity from the collection tank to
a treatment facility and a leaching field, both té be
constructed in the Park.

(b} Non-Cost Criteria

(i) Technical Feasibility

Flow and transport models were executed and a pump test
run to test the technical feasibility of activelw
remediating all or part of the Landfill leachate plume by
pumping. The results of these efforts indicated that the

defined edge of the TVOC plume could be hydraulically
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controlled by wells operating at an appropriate pumping
rate. The Town estimated that the approximate volume of
groundwater to be pumped in maintaining hydraulic control
would be 1.5 MGD. Based on that volume, Alternative No. 5
was technically feasible with respect to plume collection
and control. However, Alternative No. 5 was not considered
technically or institutionally feasible with respect to its
disposal component.

Alternative No. 5, in general terms, searched for a
recharge location close to the proposed recovery wells so
that the cost of piping the water back to the Landfill could
be avoided. Any potential Alternative No. 5 recharge
location had to meet two preconditions: 1) the location
could not interfere with the efficiencv of the recovery
wells themselves and 2) the recharge could not be located in
an area potentially affected by two other suspected (since
confirmed) sources of contamination to the east and west of
the Landfill, the Nassau County Fireman's Training Facility
and Claremont Polychemical, respectively.

The first criterion eliminated any location within
approximately 2500-3000 feet of the pumping wells, the
estimated combined affect of the recharge and the cone of
influence of the pumping wells. (See G&M letter of October
26, 1987 contained in the administrative record.) Basic
elements of the calculations demonstrating the need for
approximately 3000 feet of separation were verified in the

field pump test. Since it is required that these recovery
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wells create a hydraulic barrier for the plume of
contamination, the addition of a mounding effect to this
cone of influence would diminish the effectiveness of the
required hydrauiic barrier. Due to the proximity to the
TL.andfill plume to the Fireman's Training Center and
Claremont sources of contamination, locations east and west
of the Landfill plume gnd downgradient of those sources were
similarly rejectéd.

Therefore, the only area left for potential recharge
under Alternative No. 5 was the southernmost portion of the
Bethpage State Park, an area currently used as a public golf
course. Although it is technically "feasible" to discharge
in this area, it has the major institutional and health
concern disadvantages described in the following sections.

{ii) Environmental Impacts

The beneficial effects of Alternative No. 5 on the
environment are containment of the contaminant plume and
improvement of the guality of the groundwater. It also
provides water conservation because plume water would be
returned to the agquifer via the leaching field. Adverse
effects of this alternative include an increase in airborne
emissions from the treatment facility (although any
treatment facility would be required to meet all applicable
air emissions standards) and a decrease in Bethpage State
Park aesthetics due to the treatment facility, the recharge
basin, and leaching field being located in the Park,

(1ii) Public Health Analvsis
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Alternative No. 5 will provide long-term public health

protection through the combined actions of containment and
removal of contaminants from the groundwater recovery system
and groundwater moniteoring to detect potential contaminant
migration toward a public supply well. However, since the
treatment facility and the groundwater recharge would both
be located in or close to the public golf course in Bethpage
State Park, this alternative presents a gredter potential
for public exposure to the discharges from this remedial
program than the other proposals.

In addition, the discharge water, even though only
slightly contaminated, would be placed at a point only one
thousand feet upgradient of the nearest Farmingdale public
drinking. supply well and outside and downgradient of the
containment system. If temporarv treatment system
malfunctions occur, this alternative has the potential to
discharge contamination in excess of allowable standards and
guidelines outside the recovery zone and only one thousand-
feet upgrqdient of the drinking wells. This presents
further potential for future public exposure to
contamination.

{(iv) Institutional Issues

Alternative No. 5 includes discharge of treated plume
water to the groundwater via leaching fields in Bethpage
State Park. Discharge of treated water into the groundwater
would require a National Pollutant Discharge Elimination

System (NPDES) permit. In order to obtain the permit,
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pollutant concentrations in the discharge would need to meét
or exceed the applicable effluent/groundwater quality
standards. The extracted groundwater could be treated to
attain all cleaﬁ-up goals and, therefore, the NPDES permit
for Alternative No. 5 was anticipated to be obtainable. Any
treatment facility would need to comply with all applicable
air emissions standards and permit requirements. It was
anticipated that such requirements would be attainable.

However, the location of a treatment facility and
discharge basin {covering approximately 5 acres) in Bethpage
State Park would regquire that easements and rights of way in
the Park be obtained. It would also require major
restructuring and redesign of the current golf course
facility and re-routing of public access pathways to avoid
contact with the treatment and discharge facilities. T+ was
determined that such easments and rights of way would be
difficult tc obtain and that the major restructuring of the
golf course was not possible, as a practical matter,.

(c) Cost Analysis

The total estimated cost of Alternative No. 5 was
$5,935,000. The capital and annual operating costs were
estimated based on a flow of 1.5 MGD. All estimates were
based on 1987 prices. The present worth of fhe operating
cost was estimated over a period of 10 years with an annual
interest rate of 8 percent. The above cost did not include

land purchasing, building construction, or personnel
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expenditures required for operating and maintaining the
facilities.

7. Alternative No.é6

(a) Description

Alternative No. 6 (Figure 12) involved the convevance
of the plume water by gravity to a treatment facility to be
located in the Park and thereafter, convevance of the
effluent to a storm sewer on Plainview Road. The storm
sewer would ultimately discharge to a municipal recharge
basin. The treatment plant effluent would be conveyed to
the storm sewer by piping through the Park or around the
perimeter of the Park.

{(b) Non-Cost Criteria

(i). Technical Feasibilityv

Flow and transport models were executed and pump tests
run to test the technical feasibility of actively
remediating all or part of the Landfill leachate plume by
pumping. The results of the modeling effort indicated that
the defined edge of the TVOC plume could be hydraulically
controlled by wells operating at an appropriate pumping
rate. The Town estimated that the volume of discharge
resulting from the maintenance of that hydraulic barrier
would be 1.5 MGD. Based on that discharge volume,
Alternative No. 6 was technically feasible with respect to
plume collection and control.

The disposal aspect of this alternative might not be

feasible if the storm sewer or recharge basin did not have



adequate capacity to handle the 1.5 MGD flow. A preliminary
cost was estimated over a period of 10 years with an annual
site evaluation of these two components by the Town
suggésted that adequate capacity was available.

(ii) Environmental Impacts

The beneficial effects of Alternative No. 6 on the
environment were containment of the contaminated plume;
improvement of the quality of the groundwater resource and
water conservation (a portion of the treated plume water
will be returned to the groundwater via the recharge basin).
Adverse effects of this alternative included: a loss of
water from the aquifer (a portion of the treated plume water
would be discharged to Massapequa Creek which flows into the
South Oyster Bay); an increase in airborne emissions (from
the proposed treatment facility, although any treatment
facility would be required to meet all applicable air
emissions standards); and a decrease in Bethpage State Park
aesthetics due to treatment plant construction in the Park,
as well as other visible remedial structures and components.

(iii) Public Health Analysis

Alternative No. 6 would provide long-term public health
protection through the combined actions of qontainment and
removal of contaminants from the groundwater system and
groundwater monitoring to detect potential contaminant
migraticn towards the public supply wells. The discharge
location, however, would be in an area that is now

accessible to the public. Although the anticipated levels



of contamination would be well within discharge limits,
discharging in this area would increase public exposure to
small levels of contamination and also place contamination
outside the recovery well containment svstem.

Furthermore, if the treatment system experienced a temporary
malfunction, higher levels of contamination would discharge
into the creek until the system could be shut down.

(iv) Ingtitutional Issues

Alternative No. 6 would require permits for discharge
of the treated plume water to the storm sewer-recharge
basin-Massapequa Creek system. It was anticipated that
these permits would not be obtainable because Massapequa
Creek traverses a populated residential area of Long Island.
Although the discharge water would be treated, there would
be a potential for direct perscnal contact with the water,
since disposal would be to surface water and access to that
water cannot be controlled. In this regard, this option was
not as desirable as other alternatives in view of health and
institutional considerations. Tn addition, DEC's water
conservation policies restriet depletion of a sole source
aquifer.

Any treatment facility would need to comply with all
applicable air emissions standards and permit requirements.
It was anticipated that such requirements would be
attainable.

{c) Cost Analvsis
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The total estimated cost of Alternative No. 6 was
$6,135,000, The capital and aﬁnual operating costs were
estimated based on a flow of 1.5 MGD. All estimates were
based on 1987 péices and the present worth of the operating
cost was estimated over a period éf 10 years with an annual
interest rate of 8 percent. The above cost did not include
land purchases, building construction, or personnel
expenditures required for operating and maintaining the
facilities.

8. Alternative No. 7

(a) Description

Alternative No. 7 (Pigure 13) included the conveyancel
of the extracted plume water to a treatment facility at the
Landfill to remove TVOC's. After treatment, the water would
be conveyed and discharged to either an existing recharge
basin and/or a leaching field on the Landfill property.

{b) Non-Cost Criteria

(i) Technical Feasibilitvy

Flow and transport models were executed and pump tests
run to test the technical feasibility of actively
remediating all or part of the Landfill leachate plume by
pumping. The results of the modeling effort indicated that
the defined edge of the TVOC plume could he hydraulically
controlled by wells operating at an appropriate pumping
rate. The Town estimated that the maintaining of hydraulic
control would result in 1.5 MGD of discharge water. Based

on that discharge volume, Alternative No. 7 was technically
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feasible with respect to plume collection and control.
Alternative No. 7 involved conveyance of treated plume water
to a proposed leaching field and recharge basin located in
the northwestern portion of the Landfill property. The
combined leaching field/recharge basin system could he
designed to accommodate the 1.5 MGD flow. Thus the disposal
component of this alternative was deemed feasible.

(ii) Environmental Impacts

In comparison to Alternatives Nos. 1 through 6,
Alternative No. 7 would provide the largest number of
beneficial affects on the environment. Implementation of
Alternative No. 7 would: contain the plume of
contamination; improve the groundwater resource (by removing
the contaminated water); conserve water (by returning
virtually all the extracted water back to the aguifer via
the leaching field/recharge basin system); and contain the
residual contaminants in the discharge water by disposing
them hydraulically upgradient of the extraction wells so
that they could be recovered and treated continuocuslv in a
closed recovery system,

Adverse effects of Alternative No. 7 included an
increase in airborne contaminants from treatment processes,
(although any treatment facility would be required to meet
all applicable air emissions standards) and a decrease in
Bethpage State Park aesthetics due to visible remedial
structures and components. The latter adverse effect would

be very minimal because the bulk of the remedial components
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(treatment facility/recharge/leaching fields) would be
located on the Landfill property.

{iii} Public Health Analysis

‘Alternative No. 7 would provide long-term health

protection by: -

1) the hydraulic control of contaminated groundwater
to protect the downgradient public supply wells;

2) the removal of contaminants from that groundwater
system;

3} long-term monitoring to detect any potential
contaminant migration towards the public supply
wells; and

4) the recharge of the discharge water into the
groundwater containment and recovery system thereby
eliminating exposure to the recharge water in
places of public access.

(iv) Institutional Issues

Alternative No. 7 would require a NPDES permit or its
equivalent for discharge to the groundwater via the recharge
basin/leaching field system and air permits or their
equivalents for treatment of the contaminated groundwater.
These would be cbtainable since pollutant concentrations in
the plume water can be reduced to meet applicable
effluent/groundwater and air standards.

(c) Cost Analysis

The total estimated cost of Alternative No, 7 was

$7,045,000. The capital and annual operating costs were

-55-



estimated based on a flow of 1.5 MGD. All estimates were
based on 1987 prices and the present worth of the operating
cost was estimated over a period of 10 years with an annual
interest rate of 8 percent. The above cost did not include
land purchasing, building construction, or personnel
expenditures required for operating and maintaining the
facilities.

ITTI. ANALYSIS AND SELECTION PROCESS OF RECOMMENDED
ALTERMATIVE

A. Description of the Recommended Alternative

According to 40 CFR Section 300.68(i} of the NCP, the
appropriate remedy shall be determined by the lead agency's
selection of a cost-effective remedial alternative that
effectively mitigates and miniwmizes threats to and provides
adequate protection of human health and the environment. In
addition, CERCLA, as amended bv SARA, requires a
cost-effective remediation which proteéts human health and
the environment, utilizes permanent solutions and
alternative treatment technologies or rescurce recovery
options, and attains federal and state ARARs to the greatest
extent practicable.

After review and evaluation of the remedial
alternatives presented in the feasibility study, the State
presented Alternative Mo. 7 in combination with the existing
remedial activities at the Landfill to the public as the
preferred remedy for the 0ld Rethpage Landfill.

This alternative consists of:
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hydraulic control of the defined plume of
groundwater contamination;

treatment of the recovered water by an air
stripper and, if necessary, iron removal and
carbon adsorptién to meet all applicable federal
and state air emissions standards (see Table 1)
and all applicable federal, state and local
discharge criteria for the discharge of the
recovered water; -

discharge of the recovered water into an injectiocon
well system with an auxiliary recharge basin
available (capacity 1.5 million gallons of water)
at a location on the Landfill upgradierit of the
recovery wells (see Figure 13};

clean-up of the plume to meet N.¥. State
groundwater standards and drinking water
guidelines (see Table 1) or attainment of
zero-slope condition throughout the plume and
implementation of any required remedial technology
to further reduce contamination (for full
explanation of c¢leanup criteria, see Section IIT
of the RAP attached hereto):

implementation of a groundwater monitoring program
to measure the effectiveness and performance of
the remediation as set forth in Secticn II of the
RAP;

completion of the capping of the Landfill (see
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Séction I.G. of the RAP) to meet required
permeability and other ECL (6 NYCRR Part 360)
requirements;

7. continuation and expansion or enhancement, if
necessary, of the leachate control and gas
collection systems at the Landfill per Section
I.H. and I.I. of the RAP and continued monitoring
of the gas collection system as set forth in
Section I.H. of the RAP.

Alternative No. 7 was recommended because it adhered
most closely to the criterijia set forth in 40 CFR Section-
300.68(1i) and the applicable provisions of CERCLA/SARA and
provided more positive environmental, health, and
effectiveness benefits and fewer disadvantages than the
other alternatives. A summary of the non-cost analysis of
the benefits and disadvantages of each alternative is set
forth on Table 3.

B. Reasons for Redecting Alternatives 1 Through 6

The major reasons for not recommending the other six
alternatives are set forth below.

1. Alternative No.l

Alternative No. 1, the no action alternative, was not
recommended because it failed to achieve a number of the
criteria for selecting a remedy. Since Alternatiﬁe No. 1
would require only plume monitoring, the present plume
migration and contaminate levels would continue unabated.

Therefore there would be:
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Alternative
No.

1x

2R

Ixk

Brief
Description

"Alternative
Water Supply"™

Removal of ground-
water by pumping.,
pipe to RRF and
discharge to N.C.
sewer.

Removal of ground-
water by pumping
pipe to proposed
treatment facility
in OBSWDC, and dis-
charge to N.C. sewsr
system.

Removal of ground-
water by pumping.
conveyanhce to both
the RRF and a treat—
ment facility pro-
posed for 0BSWDC;
discharge to N.C.
sewar.

TABLE 3

P

NON-COST CRITERIA ANALYSIS

Environmental Impacts

Technical Feasibility Positive
The monitoring of the 23 wells No Toss of
fnstalled in the Park and groundwater

other wells {n the vicinity,
will be affective In detecting
contaminate migratfon long
before they reach any well.
This would allow for timely
woll replacement or treatment
system fnstallatlon.

Collection and contafnment of
the plume by pumping was shown
to be effective through numerical
models presented in Sectfon II.

A factor that may affect Imple-
mantability., 1s the quantity of
water usable by the RRF as cooling
water. This cannot be ascertained
untfl a RRF vendor 1s selected.

Collection and containment of
the plume by pumping was shown
to be effective through numerical
modeling (Section II}.

Feasibi1ity may be hindered {if
the sewer does not have
sufficient capacity avaflable
to accept the 1.5 MGD.

Collection and containment
of the plume by pumping was
shown to be effective through
the use of numerical models
(Section II),

No increase In

airborne emissions,

No affect on
Park aesthetics.

Improvement 1in
quality of ground-
water resource.

Water conserva-
tion (the use of
plume water In
RRF as cooling
water},

Improvement 1in
quality of ground-
water resource.

Improvement In
quality of.ground-
water resource.

Some water conser-—
vatien (portfon of
plume will be used
in RRF as cooling
water).

Hogative

No improvement

to groundwater
quality; no hydraulic
control of plume.

Reduction in
groundwater
resource,

Limited affect on

Park aesthetics (wells,
storage tank, pump
station and pipe will
be installed below
grade or behind

wooded aregas).

Reduction 1in ground-
water resource.

Increase in afrborne
emissions from treat-
ment facitity.

Limited affect on Park
assthetics; the major
structure, the treat-
ment facility will R
be installed in CBSWDC.

Some reduction in
groundwater resource.

Some increase {n
airborne emissions
from treatment.

Limited effect on Park
aesthetics (treatment
facility will be in~-
stalled in OBSWDC; other
appurtenances below grade
or In wooded areal.

Institutional
Issues

NYSDOL has stated that
they will not allow .
this Alternative. "

A permit to discharge into

N.C. sanitary sewer will be
required, and may not be
attainable 1f the sewer capacity
is {nadequate.

A permit to discharge Into
N.C. sanitary sewer will

be required and may not attain-
able 1f sower capacity is In-
adequate to handle flow.



Ceds bk

i
Snu Netroval of ground-
waler by pumping,
copveyanco to troat-
mopt facility and
i dischargas to loach~
ing flold to be
constructed on
proporty in Park,

Romoval of ground-
water by pumpling,
trpatmonl In facl-
11ty to bo locatod in
; * the Parky of fluant

' discharge to storm
sewer on Plainview
Road. -

6‘;

i
'

AL Romoval of ground- .
r_watpr_py_ppmpiqg+qf
oxisting CUSWDC .
/ rocharge basin and
proposed leaching

fFleld along Claro-

mont Road (Troatmont

faciifty to be )
located on OBSKOC,)

! i

oy
It
1

% Alternativd 1 w111 provido long-term public hoalth protection
through timaly dotoctlion of tho migration of contamlpants before

thoy roach supply wolls,

Collection and containmont

of Lho plume by pumping

vas proved -offoctivo

through the vso of

numorical models {Sectfon I1).

Colloction and contalnmont
of thoe pluma by pumping
was proved offoctive
through uso of numorical
modols {Soction I1).

Feastbility may be hindorod

il storm sowor system doos not
have the roqulrod capaclty

to handlo 1.5 KD,

Colloction and contalnmont
of tho plumg by pumping

was provod offoctive through
tho use of numoerlcal modols

{Soction I1).

"N Altarpatives 2 through 7 will provido Jeng-torm public hoalth

protaction through combined actions of romoval of contaminants

from grouhdwator systom and monitoring to dotoct potential

+  migratfon toward supply wolls,

*Improvement 1n

quallity of groupd-
wator resourco.

Ho 1bss of ground-
wator {plume wator
returned to aquifor
via leachlng
field).

Improvomant in
quality of ground-
water resource.

Mo loss of ground-
water (plume wator
roturned to aqui-
for via storm
sewar/rocharge
basin systom).

Improvement in
quality of ground
vator resource,

¥Walor consorva-
tion !

Incroase in alrborno
omissfons from troat-
mont facllity,

Lffoct on Park aosthetlcs
due to troatmont facillitly
which wfll ba constructod
fn the vicinity of tho
Park.

Incroaso in airborne
amlsslons from troatmont
facility.

Effoct on Park aesthotics
duo to troatmont fac!ility
which w111 bo construectod
in tha arca of the Park,

* lncroaso in alrborne

emissions from
troatmont plant.

Limited affoct on Park
aesthotlesy treatmont
factlity and pipling
etc. w11) bo bolow
gradé, or In woods or
in 0BSYWDC,

—
.

.

A HPDES pormit will
bo requirad and should
be attainable.

A HPDES pormfit wil11 ba
roquired and may not ba .
obtainable 1f tho capacfty
of tha storm sewer s got
adequate to handle tho flow,

NPDES parmits will bo
roquirad and should be
attainable,



- no ccmpliance with ARAR's:

- no active reduction of toxicity, mobility or

volume;

- no short-term effectiveness;

- no long-term effectiveness and performance;

- no acceptance by the community or the

State;

- no active protection of human health and the

environment.

Although this alternative would be capable of
implementation and was the least costly of the alternatives,
it would not achieve any adequate compliance with the above
listed criﬁeria and therefore it was not a remediation
acceptable to the State.

Alternatives 2, 3, 4, 5, and 6 were all active pumping
alternatives which differed in the location where recovered
water would be discharged and in some instances the location
and type of the facility where the recovered water would be
treated (although all treatment facilities would be required
to achieve the same stringent air and water discharge
criteria). Because all these alternatives would employ the
same groundwater well contaminant and recovery system as the
recommended Alternative No. 7 and be required to meet the
same cleanup and monitoring requirements, they were equal
with Alternative No. 7 for the following criteria:

- all these alternatives comply with ARAR's to the

same degree, and
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- all these alternatives reduce the toxicity,
mobility, and volume of contamination to the same
degrée.

Each of the Alternatives 2-6 did not comply with the

other criteria as fully as Alternative No. 7. The following
comparison sets forth these deficiencies.

2. Alternative No, 2

Alternative No. 2 was equal to No. 7 in compliance with
the criteria of meeting long-term effectiveness and
performance. However, since Alternative No. 2 required the
permitting and building of a Resource Recovery Facility
("RRF") on Landfill propertyv, it was less effective than
Alternative No. 7 in meeting the following criteria:

- Its short-term effectiveness was uncertain because

the process to permit and build an acceptable

RRF at this site was anticipated to be a long

process with an uncertain outcome. The State

therefore refused to recommend an alternative

yhich relied on the existence of a RRF at some
unknown date in the future;

- The implementability of this alternative was

subject to the same uncertainty;

- The comﬁunity, which has attended public meetings,

and made comments on the FS, does not want a
resource recovery facility at this site;

- Although the groudwater recovery svstem would be

as protective of human health and the environment
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as Alternative No. 7, it is uncertain, because no
data currently exists on what effect the
discharge from the RRF would have on health and
the eﬁvironment;

- The State, for the above reasons, has refused to
accept this alternative;

- Although the_cost of Alternative Mo. 2 was
presented in the FS as less than Alternative No.
7, the main reason was that the cost of the
RRF ($150 million) was not included in the cost
estimate. Since Alternative No. 2 did not achieve
the same degree of compliance with all criteria as
Ne. 7, it was not recommended.

3, Alternative Nos. 3 and 4

Both Alternatives 3 and 4 required some discharge to
the Nassau County Sewer Treatment Plant (No. 3 calls for
total discharge to the sewer facility and No. 4 would send
the excess not used by the proposed RRF).

Alternative No. 4, since it relied on the existence of
the RRF has all the deficiencies and was rejected for all
the same reasons set forth for Alternative No. 2. In
addition, it was also not acceptable to the State hecause
the discharge to the sewer facility would contravene water
conservation reguirements for Loong Island sole source

aquifers set forth in 6 NYCRR 602.
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Alternative No. 3 which called for total discharge to

the Nassau County Sewer Treatment Plant was equal to

Alternative 7 on all criteria, except as set forth below:

Nassau County, in meetings with the State and
Town, stated the treatment plant did not have
capacity to handle 1.5 million gallons of
discharge water and therefore the Countv would not
approve a permit to accept this water. If a
permit were to be obtained, it would need to be
accomplished through the institution of
administrative or legal proceedings (see Walsh
letter dated July 25, 1986 contained in the
administrative record);

Secondly and, more importantly, the removal of 1.5
million gallons a day (without replacemené) from
this portion of the Long Island sole source
aquifer would contravene the water conservation

requirements set forth in 6 NYCRR 602.

For these reasons, neither Alternative No. 3 or No. 4

were appropriate for recommendation,

4,

Alternative No. 5

Alternative No. &5, which called for discharge in

Bethpage State Park downgradient of the proposed recovery

wells was equal to Alternative No. 7 on all criteria, except

as noted below:

Alternative No. 5 was not as protective of

health and the environment:
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The only discharge location downgradient of

the recovery wells which would not interfere with
the pumpage and hydraulic control of those wells
and which would not be placed in plumes of
contamination to the east and west of the Landfill
(thus potentially interfering with future
investigatiops and remediations of those sites)
was in Bethpage State Park approximately 1000 feet
upgradient of Farmingdale public drinking supply
wells. Although the cleanup criteria would
require the discharge water to meet New York State
groundwater standards and federal drinking water
guidelines, the discharge water would nonetheless
contain low levels of contamination. 1In addition,
the possibility of a temporary treatment system
malfunction might result in higher ccontamination
discharge levels until system shut down. In view
of the fact that Alternative No. 7 provided a
discharge location which would contain all
contamination within the recovery system,
Alternative No. 5 was not as protective of the
human health and environment as Wo. 7;

The treatment system for No. 5 would be

located in Bethpage State Park, a public golf
course., The treatment system for Alternative No.
7 would be located in the middle of the Landfill

property at a point furthest from public exposure.



Although the air discharges from these treatment
facilities would meet all State and federal
standards and the risk to the public would he low,
the fact that the treatment facility for
Alternative No. 5 would be located on a public
facility made it less protective of the public
health than Alternative No, 7.

Since both the treatment facility ‘and the
discharge basin {covering approximately 5 acres)
would be on the State Park, it would require the
obtaining of permits or easements, and might
require the substantial reconstruction of the

public golf course. The obtaining of such legal

access and restructuring of the golf course, while:

not impossible, would certainly delay and impede
the remediation.

At the formal public meeting, the group of
citizens who attended and commented on the
Fecommended Alternative Wo. 7 expressed a
preference for Alternative No. 5 over No. 7. The
State responded to this comment at the meeting and
in a more detailed fashion in its written
responses. Those responses are set forth
specifically in the Public Responsiveness Summary.
In sum, these comments came from citizens and
public officials who lived close to the Landfill

and who drank from or were responsible for the
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Plainview public drinking well field No. 5. They
expressed two main concerns, first that
Alternative No. 7, since it called for treatment
and discharge on the Landfill would aid the Town
in its proposed application for a RRF at the
Landfill site and secondly, that Alternative No. 7
called for discharge of groundwater closer to the
Plainview public drinking supply {which is
upgradient of the proposed recharge) than
Alternative No. 5, which called for discharge
downgradient of the recovery wells (but closer to
and upgradient of Farmingdale Public Drinking
Wells}. The State found both concerns ‘to bhe
unpersuasive. A summation of the the State's
responses is set forth helow:

The permit process for the RRF is totally

separate and distinct from the remediation program
set forth by Alternative No. 7 and would fail or
succeed solely on its own merits. It is not aided
or helped legally or practically by the acceptance
and implementation of Alternative No. 7:
Groundwater recharge mounding calculations

" showed that Alternative No. 7 recharge water would
nct affect the Plainview Well Field #5.

Monitoring would be performed to confirm those
calculations;

Since Alternative No. 7 would not affect
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5.

Plainview Public Wells, it was more protective of
health and the envircnment than Alternative No. 5,
which would discharge contamination outside the
containment system and 1000 feet upgradient of
Farmingdale Public Drinking Wells.

Alternative No. 5 would be less costly than
Alternative No. 7, but in view of the fact that it
would not achieve the same level of protection for
human health and the environment as Alternative
No. 7, the cost factor was not considered
determinative. TFor these reasons, Alternative

No. 5 was not recommended.

Alternative No. 6

Alternative No. 6, which located the treatment facility.

in Bethpage State Park and called for the discharge of the

recovery water into the storm sewer system which flows into

Massapequa Creek, was equal to Alternative No. 7 in

compliance with all criteria, with the exception of the

following:

Alternative No. 6, since it called fcr the removal
without replacement of 1.5 million gallons of
water per dav from this portion of the Long Island
sole source aquifer, like Alternatives No. 3 and
4, would be in contravention of 6 NYCRR Section
602,

Alternative No. 6 was not as protective of human
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health and the environment as Alternative No. 7
because, like Alternative No. 5, the treatment
facility would be located in Bethpage State Park,
thereby providing some level of contaminant
exposure to the public. Also, like Alternative
No. 5, the discharge water, although only slightly
contaminated, would be placed outside the
groundwater recovery well containment system in an
area accessible to the public.

- Although Alternative No. 6 was less costly than
Alternative No. 7, since it would.not achieve the
same level of protection of health and the
environment, the cost factor was not considered
determinative.

C. Reasons for Recommendation and Selection cof

Alternative No. 7 for Remediation of the 014
Bethpage Landfill.

Alternative No. 7 was recommended and ultimately
selected because it rated equal to or better than all other
alternatives for the nine evaluation criteria set forth in
the NCP. The analysis of that comparison is set forth
below.

1. Applicable or Relevant and Appropriate Reguirements

Alternative No. 7 is designed to meet all
Applicable or Relevant and Appropriate Requirements (Table
1) as follows:

(a) The current plume of contamination will be

contained and hydraulically controlled by the
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groundwater recovery well system. No
contamination will migrate past the hydraulic
barrier while pumping occurs. This barrier will
protect the public drinking wells downgradient of
the recovery wells. The area between the recovery
wells and the public supply wells will be
protected from any further contaminant migration
which would cause the groundwater "in that area to
exceed New York State greoundwater standards and
Drinking Water Guidelines.

{b) The plume itself will be cleaned to New York
State Standards and Drinking Water Guidelines or
to a zero-slope condition (defined in the RAP) if
after 5 or more vears of pumping no significant
contaminant reduction is occurring and no other
requisite remedial teéhnology (defined in the RAP)
exists to further reduce the contamination.

{c) The discharge of the recovered groundwater
from the treatment facility will meet New York
State Groundwater Standards and Drinking

Water Guidelines.

(d) The air discharge from the stacks of the
treatment facility will meet New York State Air
Guide No, 1 Guidelines for the Control of Toxic
Ambient Air Contaminants.

{e) The cap will be designed to meet all

ECL (6NYCRR Part 360) reqguirements including 10_7
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permeability.

(£) The gas collection system will maintain a -1
pressure at all monitoring points and be sampled
for veolatile organic chemicals at agreed
monitoring points to demonstrate that the gas
recovery system is not allowing the escape of
volatile organic chemicals from the Landfill.

2. Reduction of Toxicity, Volume, and Mokility

Alternative No. 7 will reduce the toxicity and volume
of contamination within the plume to New Yecrk State
Groundwater Standards and Guidelines, or to a zero slope
condition, if one exists following 5 or more years of
pumping and the application of requisite remedial
technelogy. In other words, the remediation will reduce the
toxicity and volume of contamination in this plume to the
full extent feasible using the mest appropriate technology
now in existence (i.e. pump and treat) and requisite
technology in the future, if required. Alternative No. 7
will completely reduce the mobility of the plume because it
is required to stop, through hydraulic ccntrol, its
migration, until the cleanliness criteria are met. In
addition, the capping ¢f the Landfill will mitigate the
production of Landfill leachate, thus further reducing the
toxicity, volume, and mobility of the plume. Finally, the
gas collection system reduces the mobility of gases from the

Landfill by preventing their migration off-site.
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Eventually, when biodegradation is complete, gases will
cease to be produced in the Landfill.

3. Short-Term Effectiveness

Alternative No. 7 can be implemented within
approximately 2 years and will be immediately effective in
preventing plume migration and reducing the toxicity and
volume of contamination in the plume. Capping of the
Landfill which also can be implemented within two years will
have the same immediate effect. There are no short-term
risks associated with the implementation of Alternative
No. 7.

The 'gas collection program, already in place, has
demonstrated its short-term effectiveness in controlling
Landfill gas migraticn and reducing the toxicity arnd volume -
of the Landfill gases,

4. Long-Term Effectiveness

Alternative No. 7 is an effective long-term remedy
which w&uld result in the protection of public water
supplieé qnd the permanent restoration of the aguifer to the
lowest possible, technologically achieveable, cleanliness
standards.

Long~term effectiveness will reguire continued
operation, maintenance and monitoring of the remedial
svstems to insure compliance (i.e., hydraulic con&rol, gas
control, source control by capping) with ARARs (both at
termination and during post-termination periods), as set

forth in the RAP.
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5. Implementability

Alternative No. 7 can be readily implemented. It does
not depend on innovative technology. The systems to be used
are reliable and easily available. There are many competent
and dependable companies capable of installing and
maintaining this equipment.

It does not present the possibility of delay due to
insititutional problems, such as difficulty in obtaining
permits or easements.

6. Cost

Alternative No. 7 is the most expensive of the
alternatives evaluated. The cost is estimated to be
$7,045,000 for capital and annual operating expenditures.
This does not include land costs or labor expenses for
operation and maintenance.

Alternative No. 7, in addition to meeting ARARs, 1is the
most protective of health and the environment and does not
contravene other New York State environmental policies,
particularly the water conservation policies of Article 15
of the ECL and regulations promulgated thereunder at 6 NYCRR
602. In addition, although the eguipment and installation
costs for Alternative No. 7 are more costly than the other
alternatives, it does not present some of the legal and
technical costs such as the expenses for obtaining permits
and easements (e.g., Alternatives NWNos. 3, 5, and 6) which
might become necessary, under some of the other

alternatives.
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7. Community Acceptance

The members of the public and public officials who
appeared at the public meetings and made comments supported
the pump and treat remediation, capping program, and the gas
collection program.

Some community members and public officials expressed
their preference for Alternative No. 5 over Alternative No.
7. A summary of those comments and the State's responses is
set forth in Section III.B.4 supra. A full discussion of
those comments and the State's responses is found in the
Public Responsiveness Summary attached herewith.

In sum, the State has carefully reviewed Alternative 5
and finds it less protective of human health and the
environment f£han Alternative No. 7.

8. State Acceptance

The State of'Neﬁ York is lead enforcement agency on
this matter and is selecting Alternative No. 7 in
conjunction with the remedial programs already in place and
get forth in the RAP as the appropriate remediation for the
Site.

9, Overall Protection of Human Health and
the Environment

Alternative No. 7, in conjunction with the remedial
programs in place and as set forth in the RAP, is fully
protective of human health and the environment. This
remediation is designed to limit all routes of contaminant
exposure from the Landfill and to eventually reduce that

contamination to or below A2RARs levels, All air and water
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discharges from remediation system components will be within
APARs. The RAP and the proposed Consent Decree will require
that these programs will be operated, maintained, and

monitored to insure compliance with all these requirements.

D. Public Participation in Development of the
Recommended/Selected Alternative

The first meeting with the public on this matter was
held in 2983. Representatives of the Department of Law
(DOT.) and the Department of Environmental Conservation met
with the public and public officials to explain what was
then known about chemical sampling at the Landfill and the
tvpes of investication and programs planned for the future.
Two meetings were held, one on August 11, 1983 and one in
early 1984. The first was attended by apprcximately 20
neople, the second by approximately 100. Initial contacts
with community groups and interested public officials were
made at these meetings. Groups and individuals were
encouraged to telephone the Attorney General's office to ask
questions and make comments. Telephone numbhers and names of
state representatives were supplied for this purpose. The
public was informed that data existed with respect to this
site and that such data was available for review. During
1983 and 1984, the public contacted the Department of Law by
telephone rcalls and letters on numerous ccassions. DCT
responded to oral comments orallv and written comments in

writing.



The data was reviewed by members of the public and
press. During this time period, the State was negotiating
with the Town for a Remedial Investigation of the site.

Many comments from the public and public officials were
included in the investigation program. TFor example, the
public requested that the State take split samples from the
investigation and have them analyzed hy an independent lab.
This was included as part of the investigation program.

The negotiations resulted in a proposed Interim Consent
Decree hetween the State and the Town of Oyster Bay. That
Interim Consent Decree provided for the Remedial
Investigation of the plume of groundwater contamination
emanating from the site, the preparation of a Remedial
Feasibility Study for the site, and a commitment by the Town
to perform a remedial program in compliance with federal,
state, and local law and regulations. The Interim Consent
Decree also required the Town to complete a portion of the
capping program then underway and to continue and maintain
the existing gas collection program.

The public was provided with these documents and
initially given approximately 30 days to comment. Copies of
these documents were delivered to public officials gnd
public groups who had been present at the public meetings.
These comments and the State's responses are found in the
administrative record. After the public comment period was
complete, U.S. District Court Judge Charles Sifton approved

the Interim Consent Decree.
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During the course of the Remedial Investigation, there
was periodic contact between the public and the Attorney
General's office. A meeting was held with members of the
public in Two World Trade Center in the spring of 1985. A
number of topics concerning the Landfill, including closure,
plans for expansion, and the Remedial Investigation, were
discussed. Periodically, reports and results of the
Remedial Investigation were also announced to the public
through the news media. In addition, the chemical data were
made available to the public at the offices of the Attorney
General. Legal and technical representatives of the State
discussed the meaning of the data with members of the public
who came to review the data. During this time period, DOL
responded to telephone guestions and comments orally, and
written comments and questions in writing.

On July 15, 19287 the Remedial Action Feasibility Study
("FS") was made available to the public. A public meeting
was held on July 23rd to provide the public a detailed
explanation of the Remedial Investigation; an analvsis of
the results of that investigation; and a description and
explanation of the FS and its preparation process., The
meeting alsc provided the public with an initial opportunity
to ask questicns and provide initial comments on the RI and
FS. A second formal public meeting was held on September
10, 1987. The purpose of that meeting was to obtain formal
comments on the FS and recommended Remedial Alternative No.

7. The State also explained the procedure for the
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submission of written comments. The State responded to oral
comments at the meeting to the extent possible. The State
responded to all significant comments, both oral and
written, in writing. These comments and the State's
responses are set forth in the Public Responsiveness
Summary. Transcripts of both meetings are available in the
administrative record.

Both meetings were noticed in local newspapers. (See
Public Responsiveness Summary). Certain public officials
and members of the public who represented known citizens
groups were also notified bv letter and/or telephone.

E. Participation of the Responsible Parties In the

Development of the Recommended/Selected
Alternatives

The corporate defendants were provided copies of the
Interim Consent Decree and the plan for Remedial
Investigation on May 1, 1984, The Interim Consent Decree,
in addition to setting forth the plan for Remedial
Investigation, set forth the requirements for development of
the Remedial Feasibility Study, the partial capping program,
and the cgntinuation of the gas recovery program. As per
the directive of Judge Sifton, the U.S. District Judge
presiding over the litigation, the State was requested to
submit the Interim Consent Decree to the Court by motion.
This was done on July 5, 1984, The defendants and the
public were given to July 19 to submit papers or comments in
response to the motion. The comments of the defendants are

set forth in the administrative record. The defendants made



no significant objection or opposition to the work set forth
in the Interim Consent Decree and the RI or to its
implementation.

'As the work under the RI progressed, the corporate
defendants were provided the data results from that work.
They were provided a full and detailed explanation of the RI
and the findings of thgt investigation.

When the third-partv defendants were brought into the
litigation, they were also provided access to the data from
the RI and given a full and detailed explanation of the RI
and its findings. Copies of the completed RI were made
available to representatives of all defendants and
third-party defendants.

Later, the responsible parties were provided an outline
of the remedial feasibility study and the comparison of
alternatives and projected costs. Settlement discussions
were conducted using the projegted costs of the various
alternatives being evaluated as the basis of the
discussions. The various proposed alternatives were
discussed in detail. Maps depicting the various disposal
and treatment locations were displayed.

The parties were requested to comment on the proposals.
Several other meetings which discussed these nproposals were
held with the responsible parties. Prior to and at each
meeting requests for comments were made, All the written
questions concerning proposed remediation at the Landfill

which were received from the responsible parties are set
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forth in the administrative record. CQuestions and comments
were responded to orally ét the meetings. The responsible
parties, defendants and third-party defendants made no
s}gnifiéant objection or opposition to the remedial
proposals set forth in the outline of the FS.

| The final Feasibility Study was provided to the
responsible parties in July 1987. The comment period for
the FS was approximately 75 days. No comments were received
from the responsible parties during the commeﬁt perxiod or
thereafter.

Attendance sheets and handouts from significant

meetings with the responsible parties as well as significant

written communication to them concerning the RI/FS are

contained in the administrative record.

F. Relationship of the Settlement of the Litigation
+0 the Recommended/Selected Alternatives

The Remedizl Action Plan set forth herein which
implements Remedial Alternative No. 7 and the other ongoing
remedizl measures zf the +the site, has been Geveloped mainly
by +he Stzte and the defendant Town of Cyster Bay. IIL the
Town agrees to perform the Remedial Action Plan znd if the

terms of the proposed settlement are agreed to by sub-

'*:5}‘%? stantizlly all parties to the litigation, + proposed’

__;_ww““______settlement would.have the efLect of reSO'ving the 1itigation_
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selection of the appropriate remedial plan for this site,
.the majority of the parties in the litigation will be in a
position to reach agreement on the proposed settlement and
perform the RAP,. -

G. Statutory Finﬁings with Respect to the Recommended/
Selected Alternatives

The Alternative No. 7 and the complementary remedial
rlans called for in the RAP satisfy the nine evaluation
criteria to a greater degree than the other appropriate-
alternatives examined.

The RAP complies with all ARARs.

Alternative No. 7 ulitizes permanent solutions to the
maximum extent practicable at this site. Implementation of
this RAP will permanently and significantly.reduce the
mobility, toxicity, and volume of the wastes at the site.

This RAP provides the‘greatest degree of short-term and
long~term effectiveness and permanence, and eliminates the
public health and environmental expésure routes at the
Lzndfill. Protection of humzn health and the eﬁvironment on
a long term basis is best assured by +the R2P and its
associzted mzirtenence znd monitoring rprograms =nd

recuirements. The State’s znalysis of the possible risks

hvelabed to tne cperation of the RAP (i.e., air and water

R dlscharges from the tre*tment ‘Tacility) 1ndlcate that these

risks.can be adeguately. controlled_and pose no s;anlflcant el -
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Although Alternative No. 7 is the most expensive
alternative, it achieves the statutory criteria to a greater
degree than any other alternative. Hence, the State and EPA
find that the balance ¢f costs versus benefits is tipped in
févor of the most'expensive alternative.

The State has considered all comments from the
community to the maximum degree possible in light of the
other factors to be weighed. The State finds no public
comment which argues effectively for the seleétion of an
alternative other than Alternative No. 7.

In summary, the State has recommended and by this
document the State and EPA select Alternative No. 7 and the
complementar& remedial programs in the RAP because they are
protective of human health and the environment, will attéin
appliceble or relevant and appropriate reguirements, are
cost effective, utilize permanent solutions to the maximum
extent practicable, and will significantly &educe the
toxicity, mobility, and volume cf waste at the site.

IV. STLECTION OF RTIMEDY

Bzsed tpon CERCIA, as amended by SAR2, and a review oI
+he entire administrztive record herein, inciuding without
l1imitistion, the comments of the ptblic, the Remedizl
Investigation and Feasibility Study, and z detailed

”evaluation of 211 +the alternatives, the State and EPA have
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forth in the RAP and detailed above, constitute the selected

remedy for this site.
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APPENDIX I OF ROD ATTACHMENT 2

OBSWDC
Remedial Action Plan

I. DESCRIPTION

A, Introduction

This Remedial Action Plan (RAP) describes the
activities undertaken and to be undertaken to restore the
quality of groundwater and air in the vicinity of the 014
Bethpage Solid Waste Disposal Complex (OBSWDC) which has
been affected by contamination from the 01ld Bethpage
Landfill. This RAP provides for the Town of Oyster Bay to
implement the following activities in compliance with the
terms and conditions of a Final Consent Decree in N.Y.S. v.

Town of Oyster Bay et al. 83 Civ. 5357 ("Consent Decree") to

which this plan is attached as Appendix A:
(1) install a system of groundwater recovery wells in
the "Area to be Remediated” described in Section I.B
herein;
(2) operate and maintain these groundwater recovery
wells, to create a hydraulic barrier as defined in
Section I.D and to attain specified Groundwater
Criteria set forth in Section III.B.1 or demonstrate
that the Zero Slope Condition and other Termination
Criteria of Section III.B.2 have been met;
(3) treat and discharge;fhe extracted and collected
groundwater in complianc;.;iéh the groundwater and air
discharge requirem?ﬁts set forth in Sections I.E and

I.F;



(5) complete, maintain, and monitor the current capping

and gas and leachate collection programs as per the

closure requirements of New York State Regulation

6 NYCRR Part 360 and the requirements of the Consent

Decree and Sections I1.G, I.H and I.I herein;

(6) carry out and comply with the requirements for

sampling, analysis and health and safety set forth in

Sections IV, Vv and VI, respectively.

The RAP is preceded by several studies which defined
the nature and extent of groundwater contamination and

examined remedial alternatives:

"O0ld Bethpage Landfill, Groundwater Monitoring
Program, Phases 1 & 2," Lockwood, Kessler &

Bartlett, Inc., 1981,

"Comprehensive Land Use and Operations Plan, 014
Bethpage, Solid Waste Disposal Complex," Lockwood,

Kessler & Bartlett, Inc., 1983.

"Groundwater Monitoring Data Report," Lockwood,

Kessler & Bartlett, Inc., 1984.



"OBSWDC Offiste Exploratory Drilling and
Monitoring Well Installation Program, 0ld
Bethpage, Long Island, New York," Geraghty &

Miller, Inc., August 1985,

"OBSWDC Offsite Groundwater Monitoring Program,
014 Bethpage, Long Island, New York," Geraghty &

Miller, Inc., September, 1986.

"Remedial Action Feasibility Study, Landfill

Leachate Plume, 0ld Bethpage Solid Waste Disposal

Complex, Town of Oyster Bay, New York", Lockwood,
" Kessler & Bartlett, Inc. and Geraghty & Miller,

Inc., July, 1987.

"OBSWDC Aquifer Test For Evaluating Hydraulic
Control of Leachate Impacted Ground Water, 014
Bethpage, Long Island, New York", Geraghty &

Miller, September 1987,

B. Area to be Remediated (the "plume")

The 1986 report by Geraghty & Miller, Inc. identified
offsite areas where groundwater guality had been affected by
contamination from the Landfill. The RAP provides for
hydraulic containment of this contamination by a system of
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groundwater recovery wells located at the area defined by
the leading edge of the plume of volatile organic chemicals
("VOCs"). The area to be remediated (the "plume®) is
delineated in plan view on Figure 1, and is shown in
cross~section on Figure 2. The recovered water will be
piped to a treatment plant and ultimately rech&rged through
a combination of leaching wells and the recharge basin
located northwest of the 014 Bethpage Landfill as shown on
Figure 3. This system is described in detail in the

following sections.

C. Groundwater Recovery Well System

Based upon previous meodeling studies and a pilot pump
test conducted in the summmer of 1987, the proposed number
and location of groundwater recovery wells to effectuate
hvdraulic controcl of the area to be remediated is set forth
in Figure 3. The engineering details and design
specifications for this system will be set forth in the
Final Design Plan to be submitted pursuant to Section J.
The Town of Oyster Bay will complete the Final Design Plan
and installation of the groundwater recovery system as set
forth in the schedule in Section K. The Final Design Plan
and the installed recovery system is subject to final State

approval as per paragraph XV of the Consent Decree.
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D. Hydraulic Containment

The proposed hydraulic containment svstem, subject to
final State approval, will consist of sufficient recovery
wells (the preliminary design based on previous modeling and
monitoring calls for five (5) wells as shown on Figure 3),
each pumping at a rate necessary to maintain and control the
movement of groundwater in the area to be remediated and to
provide a barrier to further plume migration. Sufficient
drawdown will be created and maintained to establish a
hydraulic gradient toward the recovery wells., Monitoring of
water levels as set forth in Section II.A will be conducted
to demonstrate that a sufficient drawdown is being
maintained to create a hydraulic barrier to contain the
plume. The procedure to verify the amount of drawdown
sufficient to create such a barrier and to confirm that this
drawdown is being maintained is also set forth in Section

IT.A.

E. Treatment System

A treatment system will be designed and installed to
remove VOCs from the water collected by the remedial
recovery wells. The air and water discharges from this
treatment system will meet all applicable federal, state,
and local air discharge requirements as set forth on Table 1

and all applicable State Pollution Discharge Elimination



TABLE 1
APPLICABLE AIR DISCHARGE
REQUIREMENTS FOR AIR STRIPPING'
TREATMENT SYSTEM*

~Ambient Air Concentrations-

* Established per New York State Department of

NYSDEC

Annual
Guideline

Constituent (ug/m3)
Vinyl Chloride 4.00E-01
Freon 13 3.00E-02
Methylene Chloride 1.17E+03
1,1-Dichloroethane 2.70E+03
1,2-Dichloroethene 2.63E+03
Chloroform 1.67E+02
1,1,1,-Trichloroethane 3.80E+04
Carbon Tetrachloride 1.00E+02
l,2-Dichloroethane 2.00E+01
Trichloroethylene 9.00E+02
1,2,-Dichloropropane 1.17E+03
Bromodichloromethane 3.00E-02
Tetrachloroethene 1.12E4+03
Chlorodibromomethane 3.00E=-0Q2
Bromoform 1.67E+01
Benzene 1.00E+02
Toluene 7.50E+03
Ethyl Benzene 1.45E+03
{m) Xylene 1.45E+03
(o&p) Xylene 1.45E+03
(m) Dichlorcbenzene 3.00E-02
(o) Dichlorobenzene 1.00E+03
(p) Dichlorobenzene 1,50E+03
Chlorcethane 5.20E+04
1,1,-Dichloroethylene 6.67E+01
Chlorokbenzene 1.17E+03
Ammonia 3.60E+02

Environmental Conservation Air Guide No. 1 for Toxic Air

Contaminants.

rl



System (SPDES) and Technical and Operational Guidance Series
(TOGS) limitations set forth in Table 2.

Initially, the treatment system will consist of an air
stripping unit designed to meet the specified discharge
criteria.

The initial air stripping tower will be located as
shown on Figure 3 and will have the conceptual design
characteristics as shown on Table 3. The precise location
within the area shown and the specific operational design
characteristics will be set forth in the Final Design Plan
to be submitted pursuant to Sections J and X, subject to
State approval,

If after two (2) months of operation (after an initial
equipment shakedown period), the air stripper treatment
system does not meet the specifiéd discharge criteria, the
Town will be required to add a carbon adsorption unit
capable of allowing the system to meet the specified
discharge criteria. The Town will also be required to
install sufficient iron treatment equipment and/or implement
sufficient equipment maintenance procedures to insure that
the air stripping equipment operates continuously and
efficiently.

The Town will set forth in the Final Design Plan the

i
complete treatment system showing the integration of all the

above described units. The Final Design Plan will also set



TABLE

GROUNDWATER AQUIFER AND TREATED GROUNDWATER DISCHARGE

REQUIREMENTS*

Inorganics

Barium
Cadmium
Chloride
Chromium (hex)
Copper
Cyanide
Iron
Lead
Magnesium
Mangenese
Mercury
Silver

. Zinc

Total Dissolved Solids

Nitrate

Sulfate

Phenols (toctal)

Volatile Orcanic
Compounds (V0OCs)

Vinyl Chloride
¥ethylene Chloride
l, 1 Dichloroethane
l, 2 Dichloroethane
1, 1 Dichioroethensa
1, 2 Dichloroethens (tx
Trichlicrosthylens
i, 1, 1 Trickicrostharne
Chlorofcr=
Carbon Tetrzchlioride
l, 2 Dichlordpropane
Brameofichloromethane
Tetrachloroethene
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h Table 2 con't.

Ethylbenzene 50
Chlorobenzene 20
Dichlorobenzene
para- Sp*¥*xx%x
ortho-and para- 4.7
all isomers . S50%%%%
Total VOCs (for groundwater) 50
Total VOCs (for discharge) 100
* This list of compounds is not exhaustive of the

applicable Standards and Guidance Values., The list
represents the most prevalent compounds found at the site.
The cleanliness criteria listed herein are Standards and
Guidance Values issued by the NYS Department of
Environmental Conservation for the protection of Class Ga
waters found at € NYCRR 703 and in the Technical and
Operational Guidance Series (TOGs) dated April 1, 1987. 1If
during the course of the remediation additional compounds
should be detected, the most stringent of the regquirements
obtained from these two sources shall apply. For any VOC
which does not have a specific Standard or Guidance Value,
the applicable limit shall be 50 u/l.

ol Federal Standard promulated by the U.S. Environmental
Protection Agency (EPA).

*¥*%* Por these compounds, the proposed Maximum Contaminant
Level under the Federzl Safe Drinking Water act is less than
the State Standards or Guidance Values. Should they be
promulgated by the EPA, then the most stringent standard
shall apply.

**%x* These corpournds do not have & specific Stzte Stancard
cr Gridance Valre znd therefore the zppliczble limit is
50 w/1. ’
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TABLE 3

*
Preliminary Air Stripper Design Data

Water Flow Rate = 1.5 MGD

Air/Water Ratio = 60/1

Air Flow Rate = 8400 cfm

Liquid Loading Rate = 20 gpm/ft2

Stripper Diameter = 8 ft.

Air Exit Velocity = 2.8 fps.

Water Temperature = 50 to 60 F

Stripper Ground Elevation __ = . El.140 .. .- .
. {(approximately)

Stripper Height = 38 f¢t.

*
Preliminary design data has been established through

pilot plant studies and is subject to future modification
prior to final design.

rl



forth the proposed procedure and timetable for integrating
the additional treatment units in the system, if needed.

In general, these additional treatment units will be
installed adjacent to the operating air stripping tower.

The need for these units(s) will be established within 60
days of the plant start-up [allowing for a reasonable plant
shakedown period agreed to by Town and State] or, if the
influent/removal efficiencies of the initial treatment
system change in the future, within 60 days of the
confirmation of the failure to meet the specified discharge
criteria. The installation of the additional treatment
units will be completed within a period of five (5) months
from the time that the failure to comply is established.

The conceptual design parameters for the iron removal system
and the carbon adsorption units(s) are presented in Tables 4
and 5, respectively. The final design parameters will be
developed and set forth in the Final Design Plan required by
Sections J and K, subject to State approval.

The Town will make all necessary modifications,
additions, and adijustments to the treatment svystem until it
meets the specified discharge criteria. The treatment
system will not be permitted to operate without State
approval for longer than a sixty day period if it fails to
meet the specified discharge criteria. Re-start of the
system will only be allowed following the implementation of
State approved modifications.

-7 -



TABLE 4

Preliminary Iron Remova] System Design Data*

Water Fiow Rate

Treatment Method

Chemical Feeding

Configuration
Reaction Tank Diameter

Reaction Tank Cross Sectional
Area

Liquid Loading Rate

Reaction Tank Height

* Preliminary design data has bee
is subject to future modificati

1.5 MGD

Ton Exchange

(Magnesium Zeolite or equivalent)
followed by pressure filtration

Potassium Permagnate
Caustic

3 trains in paralie]
8 ft.

50.2 ft 2

6.97 gpm/ft 2

less than 10 ft,

n established by the manufacturer and
on prior to final design.



TABLE 5

Preliminary Activated Carbon Adsorption System Design Data*

Water Flow Rate = 1.5 MGD

No. of Carbon Adsorbers : = 3 (includes 1 standby)
Configuration = Parallel

Adsorber Diameter = 10 ft.

Adsorber Cross Sectional Area = 78.5 ft 2

Liquid Loading Ratsé * - = 6.68 gpn/ft 2

less than 20 ft,

Adsorber Height

Carbon Load 20,000 per Adsorber

Estimated Useful Carbon Life = 1 Year
{to benzene breakthrough)

* Preliminary design data has been established through laboratory bench
scale studies and {s subject to future modification prior to final
design.



F. Discharge System

1. General

The water to be discharged will be conveyed to a series
of leaching wells and/or to an existing recharge basin for
recharge to the ground. The discharge points will be
located.west-northwest of the landfill area at the 0ld
Bethpage Solid Waste Disposal Complex as shown on Figure 3.
The discharge system, whether leaching pools and/or a
recharge basin will be designed to accommodate the total
daily flow from the recovery wells.

2. Leaching Wells

The leaching wells will be ten feet in diameter and
have an approximate effective depth of 25 feet. A typical
section of the proposed well is shown on Figure 4. The
final quantity and location of the wells will be determined,
subject to State approval as part of the Final Design Plan
reguired under Sections J and K. As per the schedule set
forth in Section X, prior to completion of the Final Design
Plan, soil borings will be obtained and percolation tests
will be conducted to establish the exact number of wells and
the expected percolation rates. Should a sufficient area
containing well-drained subsurface soils not be available to
recharge the discharge flow, the recharge basin, described
in the next paragraph, will be used for the overflow.

3. Recharge Basin

Recharge Basin No. 1, as shown in Fiqure 3, is located

-8 -
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to the west of the landfill area. The basin currently is
under construction. The Town will design and construct the
basin with a capacity sufficient to handle all local runoff
and the flow from the recovery wells. Any water that cannot
be discharged to the ground through leaching wells will
overflow to the basin for recharge into the ground.

G. Landfill Cap Completion

Approximately 29 acres of the landfill area has already
been capped. The remaining portion will be capped as per
" the schedule in Section K (commencing immediately after =~
signing Consent Decree).

The capping program will comply with the provisions of
6 NYCRR Part 360. The lower portion of the cover must be of
a material which restricts infiltration to the equivalent of
that achieved by 18 inches of clay at hvdraulic conductivity
of 10_7 cm/sec or less. Soils suitable for plant growth
will be applied on top of the clay layer to a thickness of
12 inches. All areas will be hydroseeded (the simultaneous
application of water, seed and other specified components by
means of a pump or spray) and side slopes are, to the extent
practical, to be 3 to 1 or less as long as a stable side
slope is maintained. An existing typical cap section is
shown in Figure 5.

The capping program and the final grading are designed

and will be constructed in coordination with stormwater
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control systems, service access roads, earth benches, and
gas control facilities.

The capping will be completed within months of the
initiation of the work. It involves the following steps:

— surveying the completed area;

- regrading to attain, to the extent practical,
slopes that are 3 horizontal to 1 vertical or less
as long as a stable side slope is maintained:

~ application of a cap to reduce infiltration
of precipitation into the fill;

~ application of growing medium soil over the
impervious cap;

- revegetation of slopes by hydroseeding a mixture
of seed, water, fertilizer and adhesive mulch; and

- other landscaping as necessary such as screen
planting at base, and plateau planting of young
trees, shrubs and grasses.

Confirmation of compliance with the cap requirements
will be confirmed as set forth in RAP Attachment 1.

H. Landfill Gas Collection System

Since 1979, the Town has implemented programs to
prevent offsite migration of landfill gas at OBSWDC. A
perimeter landfill gas collection system has been installed
at the OBSWDC under four separate construction contracts.
The system is comprised of twenty three (23) gas recovery
wells, six thousand five hundred (6,500) feet of collection

- 10 -



header and three condensate collection wells. The
mechanical portion of the system consists of two
independently driven blower packages with a combined flow
rate capacity of nearly 1800 cubic feet/minute; condensate
separation equipment; safety devices and a high temperature
gas incinerator.

Pending approval of its application to dispose
collected condensate through the Nassau County Sanitary
Sewer System, the condensate may be discharged pursuant to
its current SPDES permit. If the Nassau County Sanitary
Sewer Permit is not approved, the condensate shall be
treated in the treatment system pursuant to Section E and
discharged pursuant to the discharge criteria pursuant to
Section F.

As part of this remedial program the Town will continue
to operate and maintain this gas collection system in
compliance with the requirements of 6 NYCRR Part 360 and
maintain a zero percent methane gas migration limitation at
the Landfill boundary. 1In order to demonstrate that
compliance, the Town will conduct the monitoring program
described in the Lockwood, Kessler and Bartlett April 1987
report entitled "1986 Annual Report: Summarizing the Status
of Landfill Gas Monitoring Programs and the Establishment of
the Zero Percent Gas Migration Limitation at the 01ld
Bethpage Landfill." In addition, the Town will conduct the
Supplemental Gas Monitoring Program set forth in Attachment

- 11 -



2. The Town will expand and modify this gas collection
system as required to prevent offsite migration of landfill
gas and to meet the requirements set forth above.

I. Leachate Collection and Treatment System

Since 1983, the Town has processed leachate at its
treatment facility pursuant to a sewer use permit frbm the
Nassau County Department of Public Works. The plant has the
capacity to treat up to 50,000 gallons per day for heavy
metals and solids, and presently discharges the clear,
settled effluent to the County sewer located on Round Swamp
Road.

As part of this remedial plan, the Town will be
required to continue to operate and maintain its leachate
collection, treatment, and disposal system in compliance
with 6 NYCRR Part 360 and applicable Nassau County Sewer Use
Ordinances.

The Town shall dispose of all sludge generated by the
leachate collection system at an offsite location in
compliance with all applicable federal, state, and local law
and regulation.

J. Preparation of a Final Design Plan

1. Content and Schedule

The Final Design Plan will be prepared and
submitted in accordance with the Schedule set forth in
Section K. The Final Design Plan will contain the following
items: Final engineering design and specifications

- 12 -



(including drawings) for the complete program for
remediation, including but not limited to the design and
specifications for the completion of the capping program,
groundwater recovery system, treatment system (including
piping), recharge system (including injection wells and
basin} and monitoring program as fullvy deécribed in this
RAP,

2. Preparation and Adjustments

Prior to final design, up-to-date aerial
photographs, supplemented with field survey data will be
obtained to produce the topographic maps of the area. Soil
borings will also be collected in the area of the proposed
treatment plant for use during the foundations design.
Percolation tests of the subsurface soils will also be
conducted in the area where treated effluent is to be
recharged to aid in the design of those facilities.

The treatment plant design will be made flexible to
accommodate changes in the interconnecting piping, if and
when additional equipment is required to be installed. The
use of temporary piping or hose is anticipated during the
initial operation of the treatment plant.

The initial construction phase for the treatment plant
will include site clearing and preparation, foundations and
utilities installation for the entire project, and
construction and installation of the air stripping unit,
wellfield, influent piping and recharging facilities. The

- 13 -



subsequent construction phase, if required, will include the
installation of iron removal and/or carbon adsorption
equipment and appurtenances.

K. Schedule of Implementation

[A schedule of activities with corresponding dates
shall be set forth hérein]
II. MONITORING PROGRAM

A, Hydraulic Monitoring

The effectiveness of the hydraulic containment system
in exerting control over- the defined area to be remediated
will need to be demonstrated by measuring water levels in
adjacent monitoring wells. In addition, measurement of
water levels will monitor the effects of potential mounding
due to recharge of the treated water. Initially, the wells
to be measured are: all 23 wells in the offsite Remedial
Investigation; all remaining intact Phase I, TI and III
monitoring wells; the well at Melville Road; the closest
Farmingdale public drinking wells and all observation wells
installed as part of the remediation, including, e.qg., the
observation wells for the pump test and the well(s)
upgradient of the proposed recharge area. Water levels
measured in these wells will be referenced to mean sea level
and plotted on a base map, according to depth. Contour
lines (indicating areas of equal hydraulic potential) will
then be drawn. The limiting flow lines will then be drawn
indicating the effective capture zone.

- 14 -



Water levels will be monitored on a monthly basis once
the hydraulic containment system becomes operational.

Water levels will be measured using a steel tape and chalk,
Based on these water level measurements, the pumping rates

will be adjusted and the system modified until the required
hydraulic barrier is created and maintained.

The determination of when the appropriate hydraulic
barrier has been created will be as follows: Based on
monthly water level measurements, the Town will demonstrate,
subject to State concurrence, that equilibrium has been
established in the system. Once agreement is reached as to
the establishment of equilibrium, the Town will demonstrate
with appropriate data and analysis, subject to the State's
concurrence, that drawdown, sufficient to create a hvdraulic
barrier regardless of seasonal fluctuations, has been
established. Thereafter, the Town will maintain that
drawdown, unless it is demonstrated by subsequent
measurement or sampling that that drawdown being achieved is
no longer sufficient or is excessive to create the hyvdraulic
barrier. Then the process of establishing, subject to State
concurrence, a pumping rate to achieve the required drawdown
number appropriate to attain hydraulic control will be
recommenced,

The Town will be required to continue to monitor the
recovery system to confirm the effectiveness of the
hydraulic barrier under any conditions and to adjust and

- 15 =



modify the recovery well system to maintain that barrier
until the Termination Criteria are met. 1In addition, the
Town will be required to continue to monitor for recharge
mounding effects. However, after the initial determinations
of equilibrium and appropriate drawdown are reached, the
Town will enly be required to provide quarterly
potentiometric surface maps (see Reporting Requirements in
Section II.D.) and to measure water levels at the five
recovery wells; monitoring wells 7B and 9B and/or 9C; OBs-1
and OBS~-2; a_minimum of three additional monitoring points
depending upon the ultimate configuration of the agreed upon
capture zone; and the wells upgradient of the propsoed
recharge area. Either party, during the course of the
operation of the system, may propose that wells for water
level measurement may be added, subtracted or substituted.

B. Groundwater QOuality and Monitering

1. Introduction

Monitoring of groundwater gquality is required to
assess the progress of groundwater cleanup, and to
demonstrate whether the Termination Criteria set forth in
Section IIT.A have been met.

2. First Round Monitoring

Once the recovery system has been installed and
prior to commencement of pumping, a comprehensive First
Round sampling shall be undertaken. The wells to be sampled
are all 23 wells in the offsite Remedial Invesigation; all

- 16 -



remaining intact Phase T, II, and III observation wells; the
well at Melville Road; the closest Farmingdale public
drinking wells and all observation wells installed as part
of the remediation, including, e.g., the observation wells
for the pump test and the well(s) upgradient of the proposed
recharge area. A complete priority pollutant analysis
(Methods 624, 625 and 200.7 [or other individual metals
analysis approved per 40 C.F.R. § 136.3]) and a concurrent
library search (to tentatively identify and quantify all
peaks with an area equal to or greater than 10% of the
nearest internal standard) will be conducted on the samples
taken from these wells, In addition, leachate indicators
shall be analyzed per Table 6.

3. Quarterly Monitoring

Three months after the First Round sampling described
above, a program of Quarterly Monitoring will begin and
shall continue until the program for termination monitoring
is commenced.

The following wells will be sampled quarterly:

5B 8a 11a
6A 8B 11B
6B 9B 7B
6C ac

6E

6F

In addition, one pump test observation well (to be
selected by the State), and the well(s) installed upgradient
of the recharge area will be sampled quarterly. A well (to
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Table 6
Analytical Methods

Sample Holding

Parameter Analytical Method Preservation Time
Chloride SM 407 A Ncne 28 Days
Ammonia SM 417B, EPA 350.2 Cool to 4°C 28 Days
pH 2 w/H280 4
Iron SM 303B, FEPA 236.1 Field filter, 6 Months
Cool to 4°C,
PH 2 w/HNO,
Hardness SM 314B, EPA 130.2 Cool to 4°C 6 Months

Alkalinity SM 403, EPA 310.1 Cool to 4°C 14 Days

pPH SM 423 None Analyze
(measured in Immediately
field)
Specific SM 205 Cool to 4°C 28 Days
Conductance

(measured in

field)
VOCs EPA 601 and 602 Cool to 4°C 14 Davs
Metals EPA 40 CFR 136.3 As per As per
and others* (Individual Individual Individual

Analyses) method method

*Aluminum, Copper, Iead, Manganese, Nickel, Sodium, Zinc,
Chromium (VI), Chromium, Mercury, Potassium, Magnesium, Calcium,
Total Dissolved Solids, Nitrate, Sulfate, Carbonate, Total Kjeldahl
Nitrogen, Bicarbonate Alkalinity, Cyanide, Phenols, and Barium.



be selected by the State) for the sampling of leachate
parameters only will also be sampled quarterly.

The samples from these wells (except as noted) will be
analyzed for the parameters set forth in Table § utilizing
the analytical methods enumerated in the Table.

Either party, during the course of the operation of the
system, may propose that monitoring wells be added,
subtracted, or substituted. If the parties cannot agree on
these proposals, the disagreement will be resolved pursuant
to the dispute resolution mechanism, Section XXXI of- the
Consent Decree.

4, Termination Monitoring

In order to determine whether the Termination Criteria
for the remedial system has been attained, a Termination
Monitoring program must be commenced. The recovery well
system will be required to operate a minimum of five full
years (20 quarters) (unless it is demonstrated that the
standards and guidelines have been met at an earlier date)
before Termination Monitoring can be commenced. Thereafter
the Town may, at any time, request the commencement of the
Termination Monitoring Program.

a. Initial Termination Monitoring

After the Town's notification to the State that it will
commence Termination Monitoring, an Initial Termination
Monitoring duplicating the First Round Sampling Program, set
forth in Section II.B.2, will be conducted. All wells will
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be sampled and analyzed for a complete priority pollutant
analysis as also set forth in Section II.R.2.

b. Quarterly Termination Monitoring

After the analytical results from the Initial
Termination Monitoring are obtained, quarterly Termination
Monitoring will commence. ‘This quarterly monitoring will be
conducted for a minimum of two (2} years (eight (8)
quarters). The State in its discretion after the Tnitial
Termination Monitoring will determine whether the final year
of Section II.B.3 Quarterly Monitoring may be substituted
for the first year of Quarterly Termination Monitoring.

The wells to be sampled and the parameters to be
analyzed for will be proposed by the Town, subiject to State
approval.

At a minimum, the wells to be sampled will include the
wells sampled for the two years of Quarterly Monitoring
immediately prior to the Town's request for Termination
Monitoring. At a minimum, the parameters analyzed for will
be those set forth in Table 6 and any that were added or
substituted in the last two years of Quarterly Monitoring,
Parameters identified in the Initial Termination Monitoring
which could affect the ability of the Town to meet
Termination Criteria will also be required on the list of
parameters to be analyzed.

Based on two (2) full vears (eight(8)quarters) of
Termination Monitoring results, the Town may submit a

- 19 -



Petition for Termination which demonstrates that the
criteria set forth in Section III,A have been met. If the
State agrees with the Town's Petition for Termination, the
remedial system may be terminated. If the State and Town
cannot agree, disputes will be resolved pursuant to the
Dispute Resolution mechanism of Section XXXI of the Consent
Decree. The Town will continue to operate the remedial
system and conduct Quarterly Sampling until such dispute is
resolved or an order from the Court issued. If the Remedial
system is shut down, pursuant to either agreement or. court
order, Post-Termination Monitoring, as set forth in Section
II.B.5 will commence.

5. Post-Termination Monitoring

Following termination of the operation of the hydraulic
containment system, a Post-Termination Monitoring Program
will be undertaken. This program will last a minimum of
three (3) years and consist of a semi-annual sampling of the
wells sampled during the Quarterly Termination Monitoring
Program and an analysis for the same parameters monitored in
that program. The data will continue to be evaluated to
determine if it is meeting the Termination Criteria. If the
post-termination monitoring analytical results indicate that
groundwater quality is no longer meeting the Termination
Criteria set forth in Section III.A, the remedial system
will be re-~started within 30 days. After startup the Town
can seek to demonstrate to the State, subjgct to its
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concurrence, that the Termination Criteria is in fact being
met, or that the groundwater contamination discovered is
attributable to a source other than the Landfill, per

Section IXII.B.3.

cC. Treatment System Discharges

Operation of the air stripper must be maintained
to assure compliance with: 1) applicable air discharge
requirements set forth in State Regulations and the State
Air Guide No. 1 for the Control of Toxic Air Contaminants
(Table 1); 2) applicable State Pollution Discharge
Elimination System (SPDES) requirements, and 3) State
Technical and Operational Guidance Series limitations for
potable groundwater quality (Table 2)., Prior to submission
of the Final Design Plan required by Section I.J. herein,
the Town shall develop a monitoring program, in consultation
with the Department of Environmental Conservation permitting
authorities to assure continued compliance of the air
stripper with applicable air and water discharge criteria
including permit or permit equivalent requirements. Upon
approval by the State, such monitoring program shall be

deemed incorporated as part of this RAP,



D. Reporting
1. Quarterly Reports

a. Construction Period

Quarterly Reports will be prepared for each quarter of the

construction period containing the following information:

- Description of work. completed

- Delays and reasons

- Work projection for the next quarter

- Changes or modifications, including
and dates of approval

- Problems and resolutions

- Revised schedule, if appropriate

b. Operating Period

Quarterly Reports will be prepared for each quarter of the
operating period containing the following information and

data:

- Pumpage records

- .Treatment system air and water discharge data

- Treatment system performance records

- Data analysis (trends, position of plume,
etc.)

- Modifications to system, including method and
dates of approval

- Groundwater guality monitoring data

- Water level data
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- Potentiometric surface maps as revised

- Record of all system downtime

2. Annual Operating Report

An annwal operating report will be prepared for each
year of the operating period containing a summary and
analysis of the information and data contained in the
quarterly reports. The Town at its option may combine the
4th quarter report of each vear and the annual report into

one combined report.

E. Notification of System Downtime

In the event that the hvdraulic containment/
treatment, or major operable unit thereof, is down or
experiences failure for a period of 48 hours or more, the
designated agent of New York State will be notified, by
telephone, followed by a letter. During such down time or
failure, the Town and its representatives will make every
reasonable effort to obtain the necessary replacement
equipment and re-start the system in an expeditious manner.
Tf the system cannot be restarted within 48 hours after
timely notification, the provisions of Section XXI of the
Consent Decree shall apply, as appropriate.

JII. TERMINATION

A. Termination Criteria

The criteria for termination of the hydraulic contain-
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ment/treatment system are as follows:
The Town:

1) Demonstrates that groundwater affected by
contamination from the 01d Bethpage Landfill has been
remediated so that all the wells required to be sampled in
the Termination Monitoring Program meet the standards/
guideline values given in Table 2 for the parameters
analyzed.

- or -

2) (a) Demonstrates that groundwater affected by
contamination from the 0ld Bethpage Landfill has been
remediated to the extent feasible with the existing remedial
system so that all the wells within the plume, required to
be sampled in the Termination Monitoring Program, meet the
zero slope condition as described in Attachment 3; and

(b) Demonstrates, subject to State concurrence,
that any residual contamination is either 1) attributable to
another source or 2) cannot be feasibly remediated with
available Requisite Remedial Technology ("RRT") [defined in
Section VI, paragraph 2 of the Consent Decree to mean known
engineering, scientific and construction principles and
practices, used or acceptable for use in the cleanup or
containment of chemical contamination which are applicable
to the materials and hydrogeological conditions found at the
TOB Landfill and its environs, including new and innovative
technologies which utilize a permanent solution to the
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maximum extent practicable] as set forth in Section XI of
the Consent Decree; and

(c} Demonstrates that the level of contamination
existing in the Termination Monitoring Wells located within
the defined plume will not cause future exceedances of the
standafds/guidelines in the Termiration Monitoring Wells
located outside the defined plume, e.g. the observation
wells installed as part of the remediation and Well Cluster

Neo. 7.

B. Methodologies for Termination Criteria

1. Meeting Standards and Guidelines

The standards/guideline values presented in Table 2 are
the criteria which must be achieved for each compound and
for total VOC concentration in all monitoring wells
designated for the Termination Monitoring Program for a
period of two years (eight quarters) prior to termination.

2. Achieving the Zero Slope Condition

The zero slope condition refers to a demonstrated
condition in which contaminant concentrations in all the
Termination Monitoring Wells are lowered by the remediation,
but do not achieve the standards and guidance values set
forth in Table 2. Instead of continuing to be lowered, the
concentrations reach a certain level and remain at that
level during the two year Termination Monitoring period.
This condition is demonstrated if a plot of concentration
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versus time for the two year Termination Monitoring period
shows that the slope of the line is statistically
indistinguishable from zero. The monitoring wells to be
used in the evaluation of zero slope will be the Termination
Monitoring wells agreed to as set forth in Section
IT.B.4(b). The contaminants to be used in evaluating the
zero slope condition will be Termination Monitoring
parameters agreed to as per Section II.B.4(b). The Zero
Slope condition will be determined by the method set forth
in Attachment 3,

3. Determination of Effects from Other Sources of

Contamination

If.one or more Termination Monitoring Wells does not
meet the Termination Criteria set forth above, the Town may
still seek termination of the remediation if all the
remaining wells meet the criteria and the Town can
demonstrate, subject to State concurrence, that the
contamination in the non-complying wells is attributable to
sources of contamination other than the TOB Landfill. The
State will continue to make available to the Town all data
it obtains with respect to other potential sources of
contamination, including without limitation the Nassau
County Firemen Training Center Facility and the Claremont

Polychemical Site.
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IV. GROUNDWATER SAMPLING PLAN

A, Sampling Preparation

Sampling will be conducted only by authorized
representatives of the Town who are thoroughly knowledgeable
of groundwater sampling procedures, and who have been
thoroughly familiarized with the sampling protocol for this
site, Health and safety procedures for sampling personnel
are described in Section VI. The sampling personnel will
coordinate with a New York State certified analytical
laboratory to arrange for the appropriate containers. Prior
to the start of the monitoring program, the laboratory will
be provided with written instructions regarding.éhe list of
analytical parameters and reporting requirements; subsequent
modifications, if any, in the laboratory procedures will be
confirmed similarly, in writing. Such modifications will be
subject to State concurrence. State representatives will be
provided notice and access and right to sampling split as

set forth in the consent decree.

B. Sampling Protocol

The protocol for sampling will be submitted for
approval by the State, prior to the start of the monitoring

program.

C. Quality Comtrol/Quality Assurance

A -trip blank will accompany each day's samples during
each sampling round. A trip blank is defined as a standard

- 27 -



40-ml VOA vial of organic-free water which accompanies the
samples. The trip blank will not be opened at any time
prior to analysis., The trip blank is then analyzed for
VOCs. A field blank will be taken during each sampling
round. A field blank is defined as two 40-ml VOA vials of
crganic-free water taken to the field during sampling. The
water from the field blank will be poured through the
sample/discharge fitting (after it has been cleaned
according to protocol) and collected in a third vial. The
field blank is then analyzed for VOCs.

During each sampling round, one duplicate sample will
be taken and run for the appropriate parameters and as per
the analytical methods for that sampling round.

There are certain substances which are frequently
reported in laboratory analytical results and which are not
present in the sample when collected. These contaminants
are termed "artifacts"™ and are typically documented by their
detection in laboratory blanks, USEPA has recognized a
number of compounds as frequently occurring artifacts and
has consequently relaxed acceptance criteria for QA/QC
blanks for these compounds (sée USEPA Contract Laboratory
Program "Statement of Work for Organic Analysis", October
1986) . The currently recognized artifact compounds are the
following:

a. Methylene chloride
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b. Acetone

c. Toluene

d. 2-Butanone

e. Listed Phthalate Esters

Results of method blank analyses are acceptable to EPA
if they contain less than five (5) times the Contract
Required Detection Limit (CRDL) for each compound (Method
blank is described as "an analytical control consisting of
2ll reagents, internal standards, and surrogate standards,
that is carried through the entire analytical procedure.
The method blank is used to define the level of laboratory
background contamination”). For example, if the CRDL for
methylene chloride is 5 ug/L, a concentration of up to 25
ug/L in a method blank analysis would still be acceptable.

Thus, in evaluating water-quality data for compliance
with the terms of the RAP, the presence of certain comﬁounds
as artifacts will be considered. Contaminants which are
inconsistent with the historical database will be
investigated as possible artifacts. Demonstration of a
compound as an artifact may be in one or more of the
following ways:

1. By providing laboratory QA/QC data showing

the presence of the compound in method
blank sample(s), per the above discussion

of CLP requirements,
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2, By citing a government publication of analytical
methodologies or criteria which provides for an
allowable persistent artifact(s), beyond
compounds (a) through (e) cited above, provided
that the particular concentration in question
is within the allowable range.

3. By resampling, provided the new sample indicates
a nondetectable (ND) concentration or meets one
of the above criteria.

Sampling records will be completed for each, and these

records become part of the project file. Chain of custody

forms will accompany each day's delivery of samples.

V. SAMPLE ANALYSIS PLAN

The analytical methods appropriate to each sampling
program are specified in this document., The appropriate
procedures are incorporated by reference. The laboratory
will report the data in a form consistent with the previous
studies and monitoring, i.e., constituent, concentration,
and units.
VI. HEALTH AND SAFETY CONSIDERATIONS

The RAP presents the plan for collection and treatment
of groundwater affected by contamination from the 0ld

Bethpage Landfill and source control of landfill gas and

leachate. BAs specific job descriptions are defined for
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construction, operation, and monitoring of the remedial
system, job-specific health and safety requirements will be
developed. The requirements will be kept in a central file
onsite and copies provided to the State representative.

The health and safety requirements will be designed to
comply with OSHA's General Industry Standards,.as well as
more newly-issued hazardous waste regulations (29 CFR
1910.120). If two standards cover the job, the more
stringent standard will apply. With regard to the hazardous
waste requlations, every reasonable attempt will be made to
use engineering controls and/or work practices to minimize
the possibility of exposure, as opposed to relying on
personal protective equipment (consistent with OSHA policy).
Further, air monitoring will be conducted to evaluate
exposure hazards, and all personnel who may potentially be
exposed will undergo yearly medical monitoring. The health
and safety plan will be submitted to the State for approval
as set forth in the consent decree and the Schedule in
Sections J and K and prior to commencement of the remedial

construction.
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RAP ATTACHMENT 1

Landfill Cap Specifications
and Testing Requirements

1, The clay cap shall be constructed in 6-8 inch thick
lifts (after compaction), must meet the following
specifications or must be mixed with an appropriate material
to meet the following specifications:

a, Permeability: 1 x 10--7 cm/sec or less

b. Grain Size: P200 content of 50% by weight
or greater

c. Liquid Limit: 25% or greater

d. -Plasticity Index: 10% or greater

e. Compaction: 90% Modified Proctor density

or greater

f. Moisture Content: varying between optimum and
2% of wet of optimum

2. To ensure attainment of the required permeability for
the clay cap the following documentation testing shall
be performed:

a. Analysis of grain size distribution using the
Unified Soil Classification System (ASTM D2487) and
analysis of Atterberg Limits on at least one sample for
every 500 cubic yards of clay placed.

b. Development of reference compaction (dry density
and moisture content) and permeability curves using at
least three points per curve for each sample of
material proposed to be used for the cap and for at
least one sample for every 500 cubic yards of clay
placed.

c. Measurements of in-situ compaction using a nuclear
densiometer (ASTM D2922) at the intersection points of

a 100-foot grid pattern. The grid shall be offset for

each lift of in-place material.

d. Measurement of laboratory saturated hydraulic
conductivity on a minimum of one undisturbed sample per
acre per lift of clay placed. The procedure for
obtaining the undisturbed sample and performing the
test must be approved by the State,



rl

Any portion of the constructed cap which fails to
achieve an in-situ dens§ty required to provide a
permeability of 1 x 10~' cm/sec or less, as judged from
the reference compaction curves or from the laboratory
hydraulic conductivity tests shall be reconstructed
until the requisite dry density and permeability are
achieved and verified by the State.

A qualified soil technician or engineer shall be
present during construction of the cap to provide
visual inspection and direct sampling and testing. The
results of the in-situ density and permeability tests
shall be analyzed by a geotechnical professional and
submitted to the State with the professional engineers'
certification of construction.



RAP Attachment 2

OLD BETHPAGE LANDFILL
SUPPLEMENTAL GAS MONITORING PROGRAM

The supplemental landfill gas monitoring program for
the 0ld Bethpage Landfill Remediation Program contains five
components. These are 1) the collection of ambient air
samples; 2) the collection of subsurface gas samples at a
depth of 30"; 3) the collection of subsurface gas samples at
depths of 10', 20', 30' and 40'; 4) the collection of
thermal oxidizer emission samples (stack testing); and
5} the measurement cf gas pressure to ascertain negative
pressure created by the gas collection system. These data
requirements supplement the existing methane gas monitoring
program and will be reported in the annual reports prcduced
under that program.

The location of the proposed sampling points are shown
on Drawing No. 1, entitled "0ld Bethpage Landfill Zero
Percent Methane Gas Migration Contours, 1986 Annual Site
Survey". A description of the various components of this
program fcllows.

Ambient Air Samples

Ambient air samples (24 hr. samples) will be collected
at three locations around the landfill as shown on Drawing
No. 1. ©One location will be along Winding Road to the east
and southeast of the landfill (near M~3 shown on Drawing No.
1). One location will be to the west of the landfill along
Round Swamp Road (near M-33). A third location will be
north of the landfill (between M-17 and M-22). Samples at
these locations will be collected guarterly during the
initial year of the program and, if approved by the State,
cn an annual basis thereafter. Samples will be analyzed for
volatile organic compounds.

30" Deep Subsurface Gas Samples

Fourteen subsurface gas samples will be collected at a
depth of 30" at the following locations surrounding the
landfill as shown on Drawing No., 1: F-1, M-2, M-4, M-5,
M-6, M~-13, M-16, M-21, M-22, M-28, M-31, M-34, M-37 and
M-39. Samples will be collected on a quarterly basis during
the initial year of the program and, if approved by the
State, on an annual basis thereafter. Samples will be
analyzed for volatile organic compounds.
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Subsurface Gas Samples at Various Depths

Subsurface gas samples will be collected at depths of
10', 20', 30', and 40' at location M-9 (to be repaired or
replaced) shown on Drawing No. 1. Samples will be collected
on a quarterly basis during the initial year of the program
and, if approved by the State, on an annual basis
thereafter. Samples will analyzed for volatile organic
compounds.,

Thermal Oxidizer Emissions

Thermal oxidizer emissions will be sampled (in the
incinerator stack) on a quarterly basis during the initial
Year of the program. The emissions will be related to
oxidizer incinerator temperatures during this initial year
of sampling. Thereafter, the oxidizer temperatures will be
monitored on a monthly basis tc insure that temperatures
rneeded to volatilize the organics are being maintained in
the oxidizer. The emissions will continue to be sampled on
an annual basis. Samples will be analyzed for volatile
organic compounds.

Pressure Readings

Pressure readings will be taken at three locations
around the perimeter of the gas collection system to
ascertain whether a vacuum is created around the system.
This data will assist in monitoring the effectiveness of the
system and in determining whether the system needs
adjustment or enhancement. One reading will be taken to the
south of the landfill at either F-6 or F-9 (existing probes)
shcwn on Drawing No. 1. A new probe will be installed and a
reading taken to the northwest of landfill between LGV 16
and LGV 17. The third probe will be installed and a reading
taken to the southeast of the landfill between TGV-1 and
LGV-9. Pressure readings will be taken on a quarterly basis
during the initial year of the program and, if approved by
the State, on an annual basis thereafter.

Gs/1d



RAP Attachment 3

For the purposes of determining the zero slope
condition, the concentrations of the organic parameters will
be totaled for each quarter to produce a concentration
versus time plot for each well, for a total of eight such
plots. It will be required that the zero slope condition
exist in each of these Termination Monitoring wells.

The method to be used for determining whether zero
slope has been achieved is as follows:

The data will be tested for normality and the selected
statistical test will be determined by the following
procedure:

1. Plot concentrations obtained over time on

probability paper.

2. Evaluate for normality by an agreed upon objective
method.
3. If data is not normally distributed,

transformations such as lognormal mayv be employed in an
attempt tc obtain a normai distribution. Transformed data
will be tested for normality.

4. If the data is normally distributed, the most

powerful parametric test will be used.

- 32 -



5. If the data is not normally distributed, the most
powerful non-parametric test will be performed on the data.

During the course of the remedial activities, either
party may request, as provided in the consent decree, to
alter the above procedure, as appropriate, to provide a more

powerful test, as statistically defined,

RLO:ra
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APPENDIX II of ROD Attachment 2

NUMERICAL GROUNDWATER FLOW MODEL
\

The groundwater flow model used by Geraghty & Miller, Inc. for this
study is the basic aquifer simulation program, modified for water-table
conditions, as described by Prickett and Lonnquist, (1971). The model uses
the finjte-difference numerical method to obté'ln approximate sclutions to

the equations that define groundwater flow.

The flow model was 'oonstru'ctéd by utilizing hydrogeol ogical data

obtained from published sources augmented by field data obtained during the

. OBSIDC offsite drilling and monitoring programs. The input data include

water-level elevations, hydraulic conductiv%ty, elevation of the "bottom"
of the water-table aquifer, transmissivity, storativity, recharge and model

imposed boundary conditions.
Model Grid

The region included in the flow model enr;:ompasses an area which is
12,000 feet by 14,500 feet and is repres;ented by a rectangular grid of 18
columns and 20 rows. The grid, which is variably spaced, was superimposed
6ver‘ a map of the aquifer. A fine grid spacing (500 foot grid intervals)
was used within the leachate plume to prov‘ide detail. Coarser grid
spacings of 2000 foot grid intervals were employed further away fram the
plune to complete the flow system and establish bounda.ries be;}ond the im-

pacts fram aquifer stresses (i.e., pumpage). The 500-foot spacing was con-

~sidered appropriate given the maximum plume width of approximately 4,250

feet. The aquifer system properties were discretized by assigning specitic
values to each node which 6ccur at the intersection of column and row

grids.
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Water-Level Data
_ 4
A groundwater elevation map was obtained from Geraghty & Miller,
Inc.'s August 1985 report. Site-specific water-level data from the report
were obtained fram the 23 of f-site program monitoring wells, Phase 3
monitoring wells, and Nassau County observation wells on June 5, 1985, The
water-level map indicated that the hydraulic gradient ranged from a low of
0.0013 ft/ft to a high of 0.0027 ft/ft with an overall average hydraulic
gradient of approximately 10.56 feet.per mile (0.002 ft/ft). The overall

gradient was interpolated 11inerally to establish upgradient and down—

-gradient model boundary conditions.

Hydraul ic Conductivity

Hydraul ic conductivity values were obtained frﬁn publ ished reports
and found to range fram 400 to 1,100 gallons per day per square foot
(gpd/sq ft). Sensitivity analyses were performed'using the flow model and
a value of 800 gpd/sq ft was found to produce hydrostatic heads that best
represented field conditions, Values ]éder than 800 gpd/sq ft resulted in
simul ated heads that were too high when compared Fo the measured water
levels of June 5, 1985, Similarly, higher hydraulic conductivity values
produced simulated water-table elevations that were lower than the June 5,

1985 values.
Saturated Thickness

The groundwater system in the modeled area has a saturated thickness
of approximately 700 feet. In essence, this aguifer is a large, thick

sequence of sand with varying amounts of silt and clay 1ayers'thafgjmpede

flow in places, but that do not constitute a continuous confining unit
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separating shallower water-table and deeper confined aquifers. Since
leachate contamination is limited to the upper ZSQ to 300 feet of saturated
materials, a saturated thickness of 300 feet was used in the modeY,

In order to control a 300 foot thick plume in an aquifer whose
saturated thickness is 700 feet, the remedial wells would hav.e to be par-
tially penetrating, Additional analyses were performed to account for the ‘
effects of partial peretration (which would be the case under field con~
ditions) on drawdown and the volume of water pumped to controil the plume.
Calculated drawdown values were applied to the flow system (as shown by ﬁe’
» June 5, 1985 water-level elevation map) and results indicate that the plume

boundaries are within the simulated pumping barrier,

It should be noted that the model's simulation presents optihistic
results with respect to pumping rates because the model simulates the
aquifer as if the bottam of the system is Jocated 3~00 feet below ﬁe
water-table surface. Hence, flow to the remedial wells in the model is
horizental. However, under field condﬁ':i ons oflparti ally penetrating
remedial wells, some water would move Vér‘tica]'ly up ‘to the wells in
addition to predominant horizontal movement. More water would have to be
‘bumped to of fset this vertical component of flow, however, the addi tional
pumpage, if any, cannot be quantified in advance of a pumping test

involving one remedial well,
Tranamissivity, Storage Coefficient and Recharge

Pquif.er tranamissivity, T, is cefined by the relationship T = Kb,
where K is the hydraulic conductivity and b s the saturated thickness.
Publ ished values of transmissivity range from 51,000 to 270,000 gallons per
day per foot (gpd/ft) and an initial transmissivity value of 240,000 gpd/ft




L

was calculated by the model fram the hydraulic conductivity and the initial
saturated thickness. In this case, because we]]s\are pumping and water
levels are decl inings the saturated thickresses within the cones of

" influence decrease, resulting in reduced transmissivities. The model

revised transmissivity values to account for this decrease in saturated

thickness.

The storage coefficient is important only for transient simulations
where it provides an indication of how quickly an aquifer will respond to
a change in stress. The groundwater system was simul ated under
- steady-state conditions, thus the storage coefficient is irrelevant.

However, for the purposes of the numerical code, onme must be entered. A

(R~ N - ! M‘

publ ished storage coefficient of 0.2 (dimensionless) was used.

Recharge to the water-table aquifer is supplied by precipitation,

a

The average annual recharge rate is on the order of 21 inches (Isbister,
1966}, which translates to a value of approximately one million gallons per

. day per square mile (1 mgd/sq mi) or about 0.0359 gpd/sq ft.
Calibration/Approximation of Field Conditions

Several simulations were run until the computed heads reached
nsteady-state", no longer changing with time. The resultant head distribu-
tion and hydraulic gradient from the model were found to approximate fieid -

conditions. The average simulated hydraul ic gradient is about 0.0026 as

E R E S E = A

compared to a field value of approximately 0.002. The general direction of
the groundwater flow is toward the south-southeast. Additionallys, the ob-

3
\ ]
_ “.,‘.l

served water-level elevations in the 23 off-site wells, Phase 3 and Nassau

County observation wells (from June 5, 1985) were compared to the simuilated
heads, and differences between the two were less than one=hal f Toot while

some values were reproduced exactly.
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Simulations of Remedial Pumping
\

Prior to simulating remedial pumpage options, preliminary values on
the number of wells and potential pumpage rates were calculated
analytically. Calculations of draw-down from partially penetrating wells
were analyzed, and the areas of groundwater contribution to wells pumping
in an aquifer with uniform flow were investigated (Todd, 1980, pp. 121-123).
Pumpage rates per well from 500,000 to 1,625,000 gallons per day (gpd) and
transmissivities ranging fram 250,000 to 350,000 gpd/ft were used in these
analytical techniques. When draw-down exceeded one-half foot at the edgé of
+ the plume and the areas of groundwater contribution to the pumping wells
overlapped, the number, locations and pumpage rates were consideréd to be
potentially successful in controlling the leachate piume. These
combinations were then simulated utilizing the flow (numerical) model, as
it accounts for changes in fransnissiv1ty and hydraul ic gradient, which

better approximates field conditions than the analytical techniques.,
Results

_ Results indicate that five wells placed along the leading edge of
fhe landf {11 leachate piume, would have to be pumped at a tota]‘approximate
rate of five million gallons per day (MGD) to capture the entire piume.
This is an optimistic estimate because of assumptions‘and restrictions in
the construction of the model, discussed in Section 2.2.5. Uhder field

conditions, the pumpage rate is 1ikely to exceed five MiD,

A comparison between the numerically and the analytically derived
results was made to demonstrate the reliability of the results obtained
fram the numerical amalysis. The analytical method emp]oys;equations that

define the geometry of the cone of influence from a pumping well in a



uniform flow field as presented in Todd (1980). Calculations were made
using the stagnation point formula and the expresaion for the boundary of
ﬁ '~ the f‘egion pr‘oducing inflow tc.; a pumping well in a uniform field. The
; limiting flow lines for a well pumping at a rate of 500,000 gpd and
1,000,000 gpd were calculated. Superimposition of the resulting zones of
influence showed that six and four wells, respectively; are necessary to
capture the entire landfill leachate plume. These numbers of wells and

pumping rates result in a total pumpage of three and four MaD, which is in

reasonably good agreement with the numerical model results of approximately

five MaD. Uniike the numerical model, the amalytical (Todd) calculations

-do not account for changes that occur in the groundwater system as a result
of pumping (e.g.,» interference effects, changes in saturated thickness and

gradient, etc.). Thus the numerical approach better represents field
approximate the pumping stress and aquifer response.

%g! conditions and the results of this numerical analysis more accurately
The concentrations of volatile organic compounds (June, 1985

sampl ing round) were summed for each well cluster, and plotted on a site

map; from these data, the approximate extent of the plume defined by 50%

ug/L of total volatile organic compounds (TVOC) was determined. The flow

model was thén used to simulate different combinations of wells and total

pumpage rates to determine the conf iguration and rate that best captured

this plume,

Pumpage of 1.5 MGD appears to control the organics plume, while a

pumpage rate of 2 M3D apparently exceeds the rate necessary to 1ntercep?

EI“ the organics contaminated groundwater.

* The precision of the model construction did not aliow for distinction
between 50 ug/L and O in this amalysis. Therefore, the edgs of the plume to

be captured is defined as being in that range.




i ' Based on the model results, it appears that the minimum pumpage re-

_7 quired to intercept the organics plume as cefined is approximately 1.5 MaD.

The 1.5 M3D is divided among 5 wells, each pumping 300,000 gpd. Lower
pumpage rates and/or fewer wells were judged ineffective to capture the

E{ ' plune. The Jocation of the pumping wells are shown on Figure 2-1.

The flow model simulated only a portion of the total saturated
thickness of the flow system. Thus, the 1.5 MGD and 1.0 MGD pumping
schemes were also tested with analytical calculations that take into
account the partial penetration of the pumping wells. Finally, cépture
. zZoma oﬁ]cu] ations were also done to test the scheme. These last two
analyses indicate that the interpretation of the flow model simulations is

correct, thus results of three approaches corroborate one another.
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APPENDIX III of ROD Attachment 2

AIR STRIPPING
: \ _

Air stripping is a simpie, reliable mass transfer process by which
volatile organic contaminants are removed from aqueous solution and trans-
ferred to the atmosphere., By Henry's Law, those volatile components having
a high partial pressure have an affinity for the air phase over the watef
phase. As a mass transfer phemonena, air stripping is enhanced when the
greatest degree of contact between the air and water stream is provided;
however, Henry's Law and the laws of solubility indicate that complete

removal of organic contaminants by air stripping is impossible,

To promote good contact of air and water, most air stripping ar-
rangements provide for countercurrent operation in packed towers. Con-
taminated water is directed to the top of the tower where it trickies down
over the packing providing a large, constantly wet and renewed area for
masé transfer; at the same time air is blown through the packing from the
tower bottom. The exhausted air stream contains much of the initial or-

ganic contamination.

It is obvious that for a given water flow rate, a point can be
feached where increasing the air volume to the packed tower will eventually
inhibit and then.prevent the downward water flow. This condition is known
as "flooding" and typically air strippers are designed to operate at an air
to water ratio representing the air flow at 602 of flooding. Different

packing arrangements will influence the point at which flooding occurs and

mtherefore. the volume of air introduced will also'change. Optimun strip-

ping will occur when the largest wetted surface area is exposed to the lar-

gest air fiow.
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The primary advantages of enploy1ng air stripping as a treatment op-
tion are the relative s1mp11c1ty of the equipment ,and operation, and sub-'
sequent lower cost over other treatment methods. Air stripping also
preferentially removes those lower weight molecular weight 6rgan1c com-
pounds least ammenable to treatment by activated carbon. The major disad-
vantages concern the higher degree of maintenance often required to prevent'
scale Sui]dup on the towver internals and packing, which ultimately leads to
channeling of the water flow through the tower which inhibits treatment.
Chemical pretreatment of the water phase is often required to remove poten

tial scale products and suspended solids, and also to redyce the solubility

-of some contaminants to improve their transfer to the ajr phase, Although -

preliminary air stripping designs can be predicted on prior experience, the
optimum air to water ratios, packing arrangements and other pretreatment

requirements are better establ ished by pilot scale treatability studies.
. ACTIVATED CARBON ADSORPTION

As previously indicated, simple air stripping, while capable of
removing gross levels of volatile organiés effectively, cannot achieve an
essentially zero level of contamination in the éff]uent. Treatment by
highly porous activated carbon is the most thoroughly understood and
rel iable process currently employed to remove trace organics. It is ef=-
fective over a broad range of chemical species and treatment levels below
10 ppb have been reported. The less volatile organic compounds not removed

by air stripping are often very amenable to this treatment process.

Porous carbon removes contaminants by adsorption, a process wherein
matter is extracted fram solution and concentrated at the carbon/water

interface, and therefore is known as a surface phenomena. Depending on the



nature of the chemical removed, surface deposition may be due to Tow.
solubility, the weak VYan der Waals forces, and electrical or chemical bon-
ding. Most probably, a combination of these mechanisms are at work.

As a surface attraction phenomena, removal efficiency 1s enhanced
and contact time subsequently reduced when the individual caEbon particles
aré mactivated". Activation involves the enlargement of the existing pores
into a macroporous structure, which greatly increases the surface area of
carbon available for adsbrption. The larger the surface area, the
genreral ly more effective the carbon will work to remove a contaminant. Al-
. though specialty carbons are available with surface areas as targe as 2500
square meters/gram, treatment designs employing surface areas of 1000
square meters/gram are more typical. This structure results in a material
that is highly selective for oréanic compounds and in particular, very.well

suited for the removal of mixed organics from aqueous solution.

The mechanisms of adsorption take place by initial attachment of an
organic molecule to the carbon surface, diffusién through the porous struc-
ture and finally, accumulation on the déep interior capillary spaces of the
.activated carbon particles, In.addition to the nature of the carbon sub-
strate, the factors influencing the adsorption process include the nature
of the chemical adsorbed, such as its molecular shape, size and polarity,

the nature and pH of the transport medium, and finally the design and con-

figuration of the equipment hardware.

The ability of activated carbon to adsorb drganics w ithout rerelease
or desorption remains nearly constant during the useful life of the carbon.
The end of the useful 1ife of activated carbon for treatment is defined as
"breakthrough", wherein a marked 1ncrea§e in effiuent organics concen-

iration is noted. Breakfhrough typically occurs when up to one pound of
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organics has been adsorbed per cubic foot of carbon. In large systems the
spent carbon is regenerated in situ with steam, pr.\oducing & Tow volume
aqueous solution of organics 'l"'.or' disposal. In smaller systems, ‘such as
described for this report, the spent carbon is exc;hanged with an outside
vendor f’or' fresh carbon. The vendor then regensrates the carbon at his

facilities for eventual resale and reuse,

The prime advantage of activated carbon treatment is its unique
ability to produce an effluent containing almost no organic contamination

over a wide range of organic species and influent concentrations. It is

. hot particulariy sensitive to changes in concentration or flow rate. Other

advantages include good selectivity, no requirement for chemical additions,
ease of waste products handling, overall ease of operation and small space
requirements; however, these advantages come at a price. Activated carbon
treatment is often the most expensive treatment option {per pound of con-

taminant removed), and therefore, is usally reserve‘d as a final "pol ishing"

treatment after gross contaminant removal.

Aside from cost, other di sadvantéges include the need for
special ized tankage and coatings to minimize corrosion, and preflitering,
to minimize plugging of the carbon pores by suspended solidss which wili.

impair treatment efficiency and reduce the useful life of the carbon bed.

Although it is considered a well developed techno]ogy,'the

phenomenon of adsorption is complex and not necessarily predictable, To

_accurately predict system performance, carbon 1ife and the operating

economics, field pilot plant studies are necessary.
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PUBLIC RESPONSIVENESS SUMMARY
OLD BETHPAGE LANDFILL

The State of New York held two public comment periods
for interesfed parties to commenf on plans and studies
prepared. for the remediation at £he 0l1d Bethpage Landfill,
01d Bethpage. The first comment period, held from May 1,
1984 to June 28, 1984, concerned the proposed Interim
Consént Decree. The second comment period, regarding the
Remedial Actibn Feagibili%y Study, began on July 16, 1987
ahd ended after a éﬁgstantial extension on September 15,
1987. During this second period, public meetings were held
on July 23 at the Plainview-0ld Béthpage HRigh School and on
September 10 at JFK Kénnedy High.S¢hool in Plainview.

Notification of the meetings were included in the Long
Island edition of Newsday and other local weeklies (Exhibit
A) and individual notices were sent to representatives of
all interested groups. Transcripts of these last two
meetings were prepared and available for public review. 1In
addition, all documents used.in developing the remediation
are available for public review at the Plainview Public
Library, 999 01d Country Road, Plainview, New.York.

I. Overview

The Interim Consent Decree set forth thg-plan and

schedule for thé -Remedial Investigation {RI) and Feasibity -

Study (FS) as well as requirements for interim remedial
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measures. Once the RI was completed, the Town of Oyster Bay
and its coﬁsultants prepared the FS which was immediately
distributed in July 1987 to those groups and individuals
that had previously expressed interest. Subséquently,
copies were made available to the public as requested and
were also handed out at the first public meeting. The FS
described the alternative remedial approaches considered and
specified the State's subsequent recommendation of the most
effective alternative.

Fifteen classes of response actions were identified by
thg US EPA for consideration in remediating this site.
Within the study, each method was reviewed for health,
environmental, technological and economic factors. In an
initial screening several response actions were removed from

consideration because they were deemed inapplicable for one

or more of the following reasons:

- The response action offered little or no benefit,

- The response action reguired technologies which
were not provenj;

- The response action required unp:ecedented
t+echnologies which would be technically and/ox
economically infeasible; or

- The response action“reqﬁired technologies which
have significant inherent environmental or health

risks. .. - - e
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Response actioné deemed appropriate for further
consideration i.e. capping, pump and treat, monitoring, etec.
were integrated into two remedial concepts:

1} capture of the contaminated groundwater through pumping
and subsequent treatment, and 2) the provision of an
alternative water supply. These two basic remedial concepts
were then developed into seven alternatives (six of which
were variations of the pﬁmp and treat method) for detailed
analysis. The seven alternatives are summarized in detail
below. Their numbers correspond to their listing in the

draft FS.
Alternative No. 1 - Alternative water supply

Alternative No. 2 - Removal of groundwater by pumping; pipe
te the landfill for use in operation of
the proposed Resource Recovery Facility
(RRF) ;* and discharge of waste water
from the RRF into sanitary sewer system

on Winding Road.

Alternative No. 3 - Removal of groundwater by pumping; pipe
to the landfill for treatment to remove
TVOC's; and discharge of treated water

into sanitary sewer on Winding Road..

Alternative No. 4 = Removal of groundwater by pumping;fpipeii



to the landfill for partial use in the
proposed RRF and for treatment and
discharge of the remaining water to
sanitary sewer system-on Winding Road. *

(Combines Alternatives No. 2 and No. 3.)

Alternative No. 5 - Removal of groundwater by pumping;
treatment to remove TVOC's, and
discharge to a leaching field within
Bethpage State Park boundaries (in the

Y middle of a public golf course).

Alternative No. 6 - Removal of groundwater by pumping;
treatment to remove TVOC's and disposal

in a storm sewer on Plainview Road

Alternative No. 7 - Removal of groundwater by pumping; pipe

(Recommended to the landfill for treatment to remove

Remedial Zction) TVOC's, and discharge to a recharge
basin-leaching field system upgradient

cf the landfill.

* A Resource Recovery Facility (RRF) is being proposed
by the Town of Oyster Bay. It will be subject to a lengthy

State permitting process. New.York-State has-informed the

alternatlve that is contlngent upon approval of the RREF.,
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After analysis of these site alternatives, and careful
consideration of public comments, Alternative No. 7 was

selected as the appropriate Remedial Action for this site.

II. History of Community Involvement & Concerns

Community response to the planning stages of the
landfill .remediation has been moderate. Certain individuals
and groups in the community continued to inquire about and
monitor the RI/FS process to insure the State's awareness of
community concerns and interests. Some participants in tﬁe
comment process have expressed an underlying skepticism of
the Town of Oyster Bay's intentions. Past and actions by
the Town relating to the landfill have resulted in a
confrontational relationship between the Town and certain
groups in +the community.

; Residents Against Garbage Expansion (R.A.G.E.), the
citizen group most active during the publib comment periods,
was originally formed to contest the Town's efforts to
obtain State approval for expansion of the 014 Bethpage
Landfill. 1In addition, other local groups ané officials
have participated in the process, including Assemblyman
Tewis J. Yevoli, the Commissioners of the Plainview Water
District, the Plainview/0ld Bethpage School Board, and
members of the 01ld Bethpage Grade School P.T.A.

Most of the comments the State has receiyed_falltihto’

two categoriesi i)'thdse.af.a:precautionaryfﬂature,'request—

lng the State to monitor: closely certain- aspects oﬁm;hewﬂtJJQJN‘h

wv-g»“._u it g _,...._n_?.u_.-
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investigation and remedial plan and 2) those of an
accusatory nature, questioning the Town of Oyster Bay's
actions and motivations in recommending Remedial Alternative
No. 7. The State is satisfied that all primary concerns of
the community were given adequate attention prior to the
implementation of the RI (per the Interim Consent Decree)
and the ultimate selection of the appropriate Remedial
Action. Following is a summary of the major comments, both
written (Exhibit B) and oral (Exhibit C), received during
the public comment period on the FS and recommended
alte;native and the State's responses to these comments.
All comments and responses which occurred prior to the
distribution of the FS are located in the administrative

record.

Feaprre



EXHIBIT A

NOTIFICATIONS OF PUBLIC MEETINGS
TO DISCUSS THE REMEDIAL ACTION
FEASIBILITY STUDY FOR THE
OLD BETHPAGE LANDFILL, BETHPAGE, NY

Two meetings were held to discuss the Remedial Action
Feasibility Study (RAFS) prepared for the 0ld Bethpage
Landfill. The meetings took place on July 23, 1987 and
September 10, 1987.

As public notification for the July 23rd meeting, a
legal notice appeared in the Nassau-Suffolk edition of
Newsday (Attachment 1). A press release was also prepared
and distributed with the RAFS (Attachment 2). In addition,
a copy of the RAFS and an explanatory letter were sent to
approxzimately 25 individual citizens and leaders of citizen
groups who had previously expressed concern regarding the
site.

Prior to the September 10th meeting, a notice conveying
the details of the meeting was distributed to a number of
community weeklies as well as Newsday's Long Island Agenda
(Attachment 3). Also, another notification letter was sent
to approximately 30 concerned citizens and groups.
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Legal Notice Legal Notice

NOTICE OF PUBLIC MEETING
TO DISCUSS CLEANUP PROPOSALS FOR
OLD BETHPAGE
LANDFILL, OYSTER BAY

Public notice Is hereby given that at 7:30 p.m. on Thursday, July 23,
1987, the New York State Department of Law and Department of Environ-
mental Conservatlon willi_hold a public meeting In the auditorium of
Plainvlew-Old Bethpage Sernlor Hloh Schoal, Southern Parkway and
Central Park Road, Plalnvlew. The purpose of the meting s to explaln
and answer questions on a report, officlally a “remedlal actlon feasiblilty
study” pursuant to 42 U.5.C. 9401 et seq., which was released on Juiy 14,
1987 by _Afltorney General Robert Abrams and Environmental Commls-
sloner Thomas C. Jorling.

The aforementioned report, prepared by private cansultlng engineers
and groundwater consultants for the Town of Oyster Bay, sels forth an
analysls of alternative proposals and a recommendation for cleanup of
:éouut‘ed groungwater (“plume’) at the Old Bethpage Landflll in Oyster

ay.”
The study flrst evalyated the feaslbliity of the following general reme-
dlal alternatlves; 1) no action/alternative water supply; 2) axcavation of
{he landfill {removal of the solld waste); 1) containment of the aroundwa-
fer piume by a subsuriace barrler wail; 4) In place chemlcal or blologlcal
treatment of groundwater; 5} groundwater extractlon (via well pumping)
and treatment.

The inltlal screening resuited [n the relection of non-feaslible and non-
apellcable remediations and the cholce ot seven spectfic remedial alterna-
tives for more therough analysis 1o evaluate their relative applicabliity to
the Old Bethpage Landflil, The factors used In analyzing these alterna-
tlves were technical {easihlllity, environmental Impact, public health ef-
fects and Institutlonal constraints.

he flrst aiternative studled was the no action/alternative water sup-
ply propesal which would monitor the sroundwater and publlc water and
provide alternatlve water suppiles in the future If necessary. Alternative
Nos. 2 through 7 analyzed variations of the groundwater extraction and
treatment methods and proposed differing locatlons tor disposai. Alterna-
tives 2 throuah 7 are deslgned to actively remedlate the landflll pluma.

The consuitants recommend Plan Alternative No. 7 which includes:

1) cappina the landfill with a clay cover to signlficantly reduce leaching

of chemical compounds from the landflll;

2) Installation of 5 barrier weils 0 hydraullically control the migration

of contaminated groundwater and pump It to a treatment lacllity;

J) treatment of the collected groundwater [n accordance with all appll-

cable laws and reguiations; and

4} recharge of the treated water to the aqulfer In accordance with zll

applicable laws and regulations.

Coples of the Remedlal Action Feasibility Study are avallable at the
Atarney Generai’s Environmental Pratectlon Bureau, 120 Broadway,
N.Y., N.¥. 10271 and at Oyster Bay Town Hall on Audrey Avenue and the
Plainview Publlc Library, $92 Old Country Road In Plainview, The Staie
wlll consider all written and dral comments provided to the Environmen-
tal Protectlon Bureauy by August 14, 1987,

L1578
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FOR IMMEDIATE RELEASE: THURSDAY, JULY 16, 1987

BBRAMS AND JORLING INVITE PUBLIC COMMENT
' ON.OYSTER BAY CLEANUP PROPOSALS

Attorney General Robert Abrams and Environmental Commissioner
Thomas C. Jorling today {Thursday) released a consultant's recommendation
. for cleanup of polluted groundwater at the Cld Bethpaée Landfill in Oyster
Bay.

In a report and recommehdation prepared for the Town of QOyster
Bay, private consulting engineers aﬁd groundwater consultants considered
the possible ways of dealing with the underground "plume" of contaminated
water that is spreading from the landfill towards a public drinking water
suppiy. The report is based on information collected from 23 monitoring
wells drilled around the 65-acre site,

The consultants recommended a $7-million plan to capture the.
polluted groundwater with five "barrier" wells to be installed in Bethpage
State Park. The water would be pumped to the surface, treated to remove
the pollutants, and discharged back into the ground.

Preparatioﬁ and release of the report, officially a "remedial
action feasibility study," was part of a 1984 interim consent decree in a
lawsuit brought by the Attorney General against the Town of Oyster Bay and
several corporations which allegedly sent hazardous substances to the
landfill. The town and the corporate defendants, including Occidental
Chemical Corporation, Cerro Conduit Company, Inc., and Grumman Corporation,
have in turn sued more than 160 other parties.

Filed in Federal Court in Brooklyn on December 9, 1983, the suit
charges that the town and the corporations created, maintained and failed
to correct the environmental problems at the landfill. The case was
referred to the Attorney General by the Department of Environmental
Conservation (DEC), which ordered the landfill to close in 1986.

The interim consent agreement also required further capping of

Attachment 2



The Attorney General stated:

"The proposed remediation cffers an opportunity not only to stop
pollution, but also to undo much of theldamage tha; has been done since
1958. Long Island's groundwater is a precious and scarce resource, and
every effort must be made to insure its purity and safety.

Commissioner Jorling stated:

"Adoption of the proposed remedial program will assure that the
landfill will be properl§ closed and capped in accordance with DEC's
regulations as soon as practicable. Moreover, the plan will assure that
the site is fully remediated so ﬁhat environmental threats posed by prior
disposal of toxic wastes will be.abated."

The Attorney General and the Commissioner said public comment on
the proposals will be received during the next 30 days. Interested groups
and.individuals who desire copies of the study, or to comment on it, should
write the Attorneys General's Environmental Protection Bureau, liO
Broadway, New York, N.¥., 10271. Copies are also available to the public at
the Oyster Bay Town Hall on Audrey Avenue and the Plainview Publie Library,
999 0ld County Road in Plainview.

In addition, they said, a public discussion has been scheduled
for July 23 at 7:30 p.m. in the auditorium of Plainview-0ld Bethpage Senior
High School, Southern Parkway and Central Park Road, Plainview.
Representatives of the Attorney General's office, DEC and the Town of
Oyster B;y will be present.

Following the 30-day review, DEC and the Attorney General will
adopt a remediation plan.

The matter was handled for the Attorney General by Assistant
Attorneys General Robert Osar, Gail Suchman and Nancy Stearns,.and Laine
Vignona of the technical staff, under the supervision of James Sevinsky,
Chief of the Environmental Bureau. It was handled for the for the DEC by
Joseph Slack, John Iannotti and Brian Davidson of the Division of Eastern
Remediation.

-30-~



Glen Cove i
Record—pPllot
Glen Cove ,N.Y,

LN
R
U2 em
A Porsonalized Clipping
from

prcssclups, Ihe.
New Hyde Park, N. Y,
11040
516-GE 71047

The New York State Department of Law
and Deparement of Enviranmental Conser-
vation will hold 2 second meeting to hear
public comments on cleanup propasals for
groundwater contamination at the Old
Bethpage Landfill, Oyster Bay, whiclf were
presentedin the “Remedial Action Feasibility
Study" distributed in mid-july. The meeting
will be held at 7:30 p.m. on Thursday

Qysler Bay

Enlerprise - Pilot
yster Bay. NY

W6 2 7 197

A Persanalized Clipping
from

Pressclips, Inc.
New Blvde Park, N. Y.
11040
516.GE 7-1047

HICASVINE
lllustrated News
Hiexsville, NY

g7 17

higsy
bty

A Parsonolized Clipping

from

H)]'CSSt‘lips, Hllf‘...
New Iyde Dark, N. Y.
11040
516-GE 7-1047 [

-

/ N
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The New York State Department of Law
and Department of Environmental Conser-
vation will hold a second meeting to hear
public comment on cleanup proposals (or
groundwater contamination at the Old
Bethpage Landlill, Oysier Bay, which were
presented inthe “Remedial Action Feastbilicy
Study” distributed it mid-July. The mecring
will be held ar 7:30 p.m. on Thursday,
Septemberioat john F. Kennedy tligh School.

Copies of the study are available ar the
Plinview Public Library and at Oyster Bay
Town Hail. Writzen comments on the
proposals willbe accepted before Seprembet
15at the Attorney. General's Environmental

_ Protection Bureau. 120 Broadway, New 'I'ork./
SNew York, 0071 N
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Cleanup For Bethpage Landill \

September 1aat john F. Kenneds High School.

Copies of the Study are available at the
Plainview Public Library and a1 Oyster Bay
Town Hall. Written comments on the pro-
posals will beaccepted before Seprember 15
at the Attomey Gencral's Envirenmental Pro-
tection Burcau, 120 Broadway, New Yark, New
York. 10071,
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The New York State Department of Law
nd Departunent of Enviromncqtal Conser-
sation will bold a second meeting to heat
public comment on cleanup proposais for
groundwater contamination at .Lhe old
Bethpage Landfill, Oyster Bay, Wh}th were
presented inthe “Remedial Action ]‘L‘ZIS!b]!I[)’
Study” distributed in mid-july. The meeting
witl be held at 7:30 p.m. on Thursday.

Bethpage Landiill

Septemberoat John F. Kennedy HighSchool.
Capies of the study are available a the
Plainview Public Library and at Cyster Bay

“Town Hall. Written comments on the

proposals will be accepred before Seplember

153t the Artorney General's Environmental

Protection Butcau, 120 Broadway, New Yok,
New York, 10211,
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EXHIBIT B

PLAINVIEW-OLD BETHPAGE CENTRAL SCHEOOQOL DISTRICT
Plainview, New York 11803

September 14, 1987

Mr. Robert L. Osar
Assistant Attorney General
State of New York
Department of Law
120 Broadway
New York, ‘New York 10271
Re: Proposal for Cleanup of Polluted Ground
Water at 0ld Bethpage Landfill

Dear Mr. Osar:

Cn  Thursday, September 10 the President and Vice-President
of the. Plainview-014d Bethpage Bocard of Education, school

‘attorney and Assistant Superintendent for RBusiness had

the opportunity to attend the public meeting at J.F.Rennedy
High School <£for +the purpose of e