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STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunment presents the selected renmedy for the second operable unit (QU2) for the Warwick
Landfill site (the Site), located in the Town of Warw ck, O ange County, New York, which was chosen in
accordance with the requirements of the Conprehensive Environnental Response, Conpensation and Liability
Act (CERCLA), 42 U.S.C. 88 9601-9675, as anmended, and to the extent practicable, the National Q1| and
Hazar dous Substances Pollution Contingency Plan (NCP), 40 CFR Part 300. This decision docurment explains
the factual and |egal basis for selecting the remedy for the Site. The information supporting this
renedi al action decision is contained in the admnistrative record for the

Site. The administrative record index is attached (Appendix I11).

The New York State Departnent of Environmental Conservation concurs with the selected remedy (Appendix

V).
DESCR! PTI ON OF THE SELECTED REMEDY - NO FURTHER ACTI ON

This operable unit represents the second of two operable units for the Site. It addresses the fate and
transport of the contam nants in the groundwater emanating fromthe Site. The United States

Envi ronmental Protection Agency (EPA) in consultation with the State of New York has determ ned that
site-related groundwater contamnation is limted and does not pose a significant threat to human health
or the environnent; therefore, renediation is not appropriate. This determnation is based on

the Operable Unit Two (QU-2) Renedial Investigation and the fact that the Cperable Unit One (OU- 1) remedy
will be inplenmented. The nmjor portions of the OJ1 renedy include the construction of a landfill cap to
further reduce infiltration and/or |eaching of contaminants into the groundwater and/or wetlands and the
i mpl enentation of a residential well nonitoring program

DECLARATI ON

In accordance with the requirenents of CERCLA, as anended, and the NCP, it has been deternined that no
further remedial action protects human health and the environment at the Site, conplies with federal and
state requirenents that are legally applicable or relevant and appropriate to the remedial action and is
cost- effective. The principal threats at the Site are being addressed through the QU1 renedi al action,
whi ch includes the installation of a landfill cap to further reduce infiltration or |eaching of
contamnants into the groundwater and wetlands and the inplenentati on of an environnental nonitoring
program

A review of the renedial action pursuant to CERCLA 121(c), 42 U S.C. 89621(c), will be conducted five
years after the commencenent of the remedial action for OQJ1 to ensure that the renedy continues to
provi de adequate protection to human health and the environment, since the QU2 renedy will result in
hazar dous substances remai ning on-site above heal t h-based | evel s.
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SI TE NAME, LOCATI ON AND DESCRI PTI ON

The Warwi ck Landfill site (Site) is |located approxinately one and one-half mles northeast of the Village
of Greenwood Lake in the Town of Warwi ck, Orange County, New York (see Figure 1). The Site is

approxi mately three-fourths of a mle north of State Route 17A and fronts Penal una Road on its western
boundary between d d Tuxedo Road and A d Dutch Holl ow Road. No buildings exist on the landfill property
except for the remmants of a brick structure. The landfill nound transects a snall valley and occupies
approxi mately 19 acres of a forner 26-acre |easehold area. This |easehold is a portion of a 64-acre
parcel of property.

The Village of Greenwood Lake is a sem -rural residential comunity | ocated approxi mately forty mles
nort hwest of New York Cty. Total population of the Village of G eenwood Lake is estimated to be 3, 000.
The Town of Warwi ck has a popul ati on of approxinmately 25,000. The majority of the popul ation around the
Warwi ck landfill is on private wells

El evations within one mle of the Site range from 700 feet to a little nmore than 1300 feet above nean
seal level (nsl). Broad upland areas are generally underlain by massive rocks. Valleys represent zones
of less resistant bedrock and shearing along faults. The domi nant features conprising the Site consist
of a north-south trending wetlands valley spanned by the northeast trending |landfill nmound. Maxi mum
relief throughout the Site is approxinately 60 feet. A review of existing flood insurance nmaps indicated
that no portions of the Site are located in either the 100- or 500-year flood zone.

The area surrounding the Site is generally wooded with clusters of residential hones, all of which
utilize private wells as their source of drinking water. The two homes closest to the Site are
approxi mately 250 feet south of the landfill boundary and 300 feet northeast of the landfill boundary,
respectively.

The landfill nound is sparsely vegetated with grasses and snall shrubs supporting small mamals (rats,
cottontail rabbits and opossum and sone avifauna (bl uebirds, robins). GContiguous to the landfill nound
are two wetland areas: an energent marsh/scrub-shrub wetland, approximately nine acres in size, in the
sout heast; and a smaller, palustrine, forested scrub-shrub, deciduous wetland, approximately three to
four acres in size, to the northwest. Upland habitats surround both wetl ands.

An unnaned intermttent streamdrains the small wetlands area on the northwest side of the Site and flows
north into a creek (named North Brook for convenience) that flows westward and then southward into

G eenwood Lake. An unnamed perennial stream (named South Brook for convenience), |ocated along the
perinmeter of the landfill's southeast side, flows southward into the larger wetlands area, eventually
flow ng south and west into G eenwod Lake (see Figure 2). G eenwod Lake is designate( a dass "A"
(potabl e drinking water source) water body by the New York State (NYS) Departnent of Environnenta
Conservation (DEC). The wetlands and streans draining the site area do not support

fishing or other recreational activities. Howeve, they are a suitable habitat for small aquatic
wildlife, such as frogs and turtles

Two aquifers exist beneath the Site. The overburden aquifer is conprised of two najor conponents:
unstratified till deposits, consisting of a mxture of clay, silt, sand, gravel, and boul ders of varying
size, shape, and permeability and stratified drift deposits or sandy outwash. The bedrock aquifer
general ly consists of noderately fractured quartz-pl agi ocl ase gnei ss, hornbl ende-fel dspar gneiss, and
amphi bolite

SI TE H STORY AND ENFORCEMENT ACTI VI TI ES

The Site was owned and farmed by the Penaluna famly from 1898 to the m d-1950s, when the Town of Warw ck
| eased the property fromthe Penaluna famly and utilized it as a refuse disposal area. The facility
accepted waste fromthe Town of Warwi ck, which includes the Villages of Florida, Warwi ck and G eenwood
Lake, and other surrounding towns in Orange County. Evidence indicates that there was some di sposal of
hazardous waste materials at the landfill during this time. The Town of Warw ck operated the |andfil
until 1977.



In April 1977, the Site was | eased fromthe property owner, Ms. MIlie Mae Penal una, by Grace D sposal
and Leasing, Ltd. (Gace D sposal), Harrinman, New York. On July 15, 1977, G ace D sposal

was granted a permt to operate the refuse disposal area by the Orange County Departnent of Health.
Under Grace Disposal's operation, mnunicipal wastes and industrial hazardous wastes/sl udges were di sposed
of inthe landfill.

In 1978, the State of New York took over the regulation of landfills fromthe counties. |n February
1978, trace Disposal submtted an application to NYSDEC to operate the Warwick Landfill. A Draft

Envi ronnental |npact Statenent (DEIS) was conpiled for a NYSDEC Solid Waste Managenent Facility operation
permt at the Site by P. Joseph Corless, Consulting Engineers, Inc. on Decenber 27, 1978. The DEIS
findings indicated that approxinmately 300,000 cubic yards of refuse per year were handled at the |andfill
for an unspecified duration. It also concluded that |eachate and surface run-off generated at the Site
did not measurably affect surface water and groundwater n the area, and also, that the water quality of
the stream which drains the wetland area south of the Site was in conpliance with NYS surface water
standards. However, the DEC requested additional information fromthe applicant which included the
drilling and water sanpling of on-site nmonitoring wells and boring and

anal yses of on-site soils.

In 1979, in response to concerns of |ocal citizens who had reported observations of suspicious dunping
activities at the landfill, DEC and EPA coll ected and anal yzed two | eachate sanples at the Site. The
results indicated the presence of heavy netals, phenols, and various volatile organic compounds (VCCs),
sone of which exceeded the NYS drinking water standards and EPA maxi mum contam nant |evels. Based on the
results of these sanples and the fact that Grace D sposal did not performthe additional tasks necessary
for the submttal of an adequate DEIS within a reasonable tine period, the application to operate the
landfill was denied by DEC on Septenber 4, 1979, and the landfill was ordered to be closed. Pursuant to
a New York State court order, the Site was covered, graded, and closed by Grace Disposal. On June 11,
1980, DEC was notified that a Certificate of D ssolution had been filed by Gace D sposal .

I'n 1984, ownership of the property was transferred to Orange County for nonpaynent of back taxes. It was
conveyed from Orange County to Newburgh, New York Devel opers in Novenber 1986.

In March 1985, a prelimnary assessment/site inspection, including a field investigation, was perforned
by Wodward- C yde Consultants, Inc. for DEC. The information generated was utilized to prepare a Hazard
Ranki ng System (HRS) assessnent of the Site. Based upon the HRS score, the Site was proposed for
inclusion on EPA's National Priorities List (NPL) of uncontrolled hazardous waste sites in 1985 and was
added to the NPL in March 1989.

In 1987, the property was transferred to the current owners, L& Developers, Inc. On March 22, 1991, a
noti ce of federal lien was filed at the Orange County Courthouse in Goshen, New York, which provides a
lien in favor of the United States against the property conprising the Site for all costs and damages for
whi ch L& Devel opers, Inc. is liable to the United States pursuant to Section 107(a) of CERCLA, 42 U S.C
§ 9607(a).

On Decenber 28, 1988, EPA sent special notice letters to a nunber of potentially responsible parties
(PRPs) at the Site, nanely parties that EPA had determined were responsible for contributing to the
contam nation found at the Site. These PRPs included: Al County Environmental Services Corporation, All
County Resource Managenent Corporation, Ford Mdtor Conpany, G ace Disposal & Leasing, Ltd., |nstrunent
Systens Corporation/Lightron corporation, International Paper, I.S. A of New Jersey, Inc., L&B

Devel opers, Jones Chemicals, Nepera, Inc., New York University Medical Center, Reichhold Chemicals, Inc.,
Round Lake Sanitation Corporation, and Union Carbide Corporation. The special notice

letters informed these parties of their potential liability at the Site and afforded themthe opportunity
to undertake the renedial investigation and feasibility study (RI/RS) for the Site.

Subsequent |y, on February 27, 1991, based on newly received information, EPA sent general notice letters
to Georgia Pacific Corporation and the Town of Warwi ck, informng themof their status as PRPs.

Since EPA did not receive any good faith proposal fromthe PRPs to undertake or finance the RI/FS, EPA



contracted Ebasco Services, Inc. to performthis work, using Superfund nonies. Field work for the RI/FS
began in August 1989 and was conpleted in February 1991.

From Sept enber 1989 until Novenber 1990, as part of the R, residential well sanpling was conducted by
EPA and NYS Departnent of Health (DCOH), which indicated | evels of VOC contaninati on above NYS and federal
drinking water standards. As a result, DOH and DEC fitted those affected households with granul ar
activated carbon units. Four residential wells are currently fitted with these units which are regularly
sanpl ed by DEC.

In June 1991, EPA signed a Record of Decision (ROD) for OJ 1, which included a landfill cap as a source
control measure, gas venting and provision of granular activated carbon filters on certain residential
wells as an interimneasure. |In addition, because sone VOCs and netals were identified in the
groundwat er above federal and NYS drinking water standards, the ROD al so specified a suppl enent al
investigation of the fate and transport of the contami nation, designated as QU 2.

On February 28, 1992, after failing to receive any good faith offers to undertake the OJ 1 renedi al work,
EPA issued a Unilateral Oder to six PRPs [Ford Mdtor Conpany, Ceorgia-Pacific Corporation, |.S. A in New
Jersey, Inc., Round Lake Sanitation Corporation, Union Carbide Corporation and Town of Warwick] to
performthe renedial design and renedial action (ROJRA) called for in the Q)1 ROD. Certain of the PRPs
formed a group known as the Warwi ck Administrative Goup (WAG to performthe renedial work at the Site.
The WAG hired Geraghty and Mller, Inc. (GtM to performthe renedi al design work.

On Septenber 28, 1992, EPA issued an Admi nistrative Order on Consent to four PRPs [Ford Mtor Conpany,
Geor gi a- Paci fic Corporation, Reichhold Chemcals, Inc. and Union Carhbide Corporation] to performthe
suppl enental R groundwater investigation. The OQJ2 R was al so conducted by G+M

On April 9, 1993, EPA issued a second UAO for the QU1 ROORA to five additional PRPs [International

Busi ness Machi nes Corporation, International Paper Conpany, Nepera, Inc., Reichhold Chenmcals, Inc. and
Revere Snelting and Refining Corporation], requiring that they cooperate and coordinate with the other
PRPs in conducting the work.

H GHLI GHTS OF COVWUNI TY PARTI Cl PATI ON

The Rl report and the Proposed Plan for Qperable Unit Two (OU2) were rel eased for public comment on July

28, 1995. These docunents were made available to the public in the EPA Docket Roomin Region I, New
York and the information repositories at the NYSDEC i n Al bany, New York, the Warwi ck Town Hal |, Warwi ck,
New York and G eenwood Lake Village Hall, G eenwod Lake, New York. A press release announcing the

availability of these documents was issued on July 28, 1995. The 30-day public conmmrent
period was set by EPA to end on August 27, 1995.

An extension to the public comment period was requested by the Dutch Hol | ow Honeowners Associ ati on ( DHHA)
which is the Technical Assistance Gant (TAG recipient at the Site. An extension has been granted to
afford the DHHA' s technical advisor sufficient opportunity to review and comment on the R, the risk
assessnment and the Proposed Plan. The public coment period closed on Septenber 26, 1995.

During the public comrent period, EPA held a public nmeeting to present the R, the risk assessnent report
and the Proposed Plan, to answer questions, and to accept both oral and witten comments. The public
meeting was held at the G eenwod Lake M ddl e School, G eenwood Lake, New York on August 15, 1995. At
this meeting, representatives fromEPA and DCH answered questions about the Site and the proposed no
further action renmedy and received comments fromthe local citizens. Coments and responses to
those coments received during the public nmeeting and public comrent period are included in the

Responsi veness Summary (see Appendi x V).

SCOPE AND ROLE OF CPERABLE UNI' T

EPA has divided the renedial work necessary to mitigate both off-site and on-site contanination stenm ng
fromthe Site into two operable units. The first operable unit addresses the control of



the source of contanmination at the Site. The June 1991 ROD for OJ 1 selected the capping of the landfill
as the appropriate source control response action. The purpose of this actionis 1) to minimze the
infiltration of precipitation into the landfill, thus reducing the quantity of water percolating through
the landfill materials which will mnimze the | eaching of contam nants and reduce the downgradi ent

m gration of contaminants and 2) to minimze any further contanination of the wetlands and drai nage
channel s, which ultimately drain into G eenwod Lake

QU1 also provides for 1) point-of-use treatnent, as an interim precautionary neasure, for four nearby
residential wells which exhibited Iow |l evels of contamnation to elininate the risk to area residents and
2) an ongoing residential well nonitoring program including septic tank sanpling. |In addition, the
impacts of the Site on the adjacent wetlands, groundwater and air will be nonitored as part of the QU1
operations and nai nt enance pl an.

The QU1 RD for the cap was recently conpleted. The subsequent construction and installation of the cap
shoul d begin in the Spring of 1996.

The objective of the R and risk assessment for OQJ2 was to characterize further the fate and transport
of the contami nants in the groundwater and, specifically, to

- define the hydrogeol ogic and hydraulic characteristics of the | andfil
- sanple the nmonitoring wells

- define potential contanination sources

- inplenent a residential well nonitoring program

- deternine hunman health risks at the Site

Al so, during the Q)2 RI, additional sanpling of surface water and sedi ments was perforned to
characterize the landfill contami nation further

The selected renedy for QU1 and the OJ2 R, risk assessnent and Proposed Pl an serve as the basis for
the QU-2 groundwat er remedy.

SI TE CHARACTERI STI CS

Bet ween March 1993 and Septenber 1994, various sanpling events were conducted by GtM These
investigative events, which were perforned as part of both the Q41 RD and QU2 RI, included

installation of landfill piezonmeters, nonitoring wells, and borings; groundwater nonitoring well and
residential well sanpling; landfill seep surveying and nappi ng; off-site seeps and surface water bench
mar ki ng; | eachate sanpling; wetlands' surface water and sedi nent sanpling; landfill gas and anbient air

sanpling; and residential septic tank sanpling
Topogr aphy

The Site is located in the Hudson H ghl ands, consisting primarily of Precanbrian-age gneiss. Elevations
across the Site range from approxi nately 890 feet above nmean sea level (nsl) in the northeast to

approxi mately 860 feet above msl in the southwest. Along the northwestern and sout heastern boundaries of
the landfill, the site topography slopes downward to approxi mately 825 and 820 feet above nsl,
respectively. Elevations within 1 nile of the site range from approxi mately 650

to 1,300 feet above nsl

North Brook and South Brook originate along the northwestern and sout heastern boundaries of the landfil

(see Figure 2). The upper reaches of both brooks are intermttent. The landfill conprises a snal
portion of these drai nage basins and contributes runoff to both North Brook and South Brook. Wetl ands
flank the landfill along its northwestern and sout heastern boundaries. Fill soil and some refuse are

present in the wetlands adjacent to the Site and will be addressed in the OJ 1 renedy.

The geology of the Site area is conplex and consists of three significant units: (1) conpetent, massive,
crystalline bedrock; (2) sandy, glacial outwash, i.e., stratified drift or the |ayered deposits enpl aced



by gl acial streans; and, (3) dense, silty, glacial till, i.e., primarily an unstratified deposit enpl aced
down-wasting of sedinent-laden ice. The mannade |andfill material consists of refuse, silt and daily and
final cover soil

The bedrock in the Site area is a fairly continuous, nassive igneous body, consisting of various gneiss
formati ons. The bedrock has high concentrations of iron, nagnesiumand calciummnerals. As a result of
the natural novenent of groundwater through the bedrock formation, nunerous ninerals dissolve out of it;
this action is referred to as chem cal -weat heri ng. Pockets of chem cally- weathered bedrock exist within
and to the northeast of the Site area. The variability in depth to the top of the weathered bedrock
suggests that it is isolated in areal extent. In addition, a 16-foot interval of predom nantly physically
weat hered rock exists both in the Site area and south of the

landfill. The weathered bedrock consists of fractured gneiss, overlain by sandy outwash. Bedrock is
present west of the landfill where silty till directly overlies the bedrock

The overburden deposits in the Site area are glacial in origin and vary greatly in conposition and

t hi ckness and consi st of sandy outwash and silty till. Overburden thickness north of the landfill is
approximately 70 feet. To the east and north of the landfill, overburden is either absent or it occurs
in thin pockets because conpetent bedrock either outcrops or occurs a few feet bel ow ground surface in
that area. Overburden thickness increases to the west with greater than 90 feet of silty till.

Sandy outwash is present north and south of the landfill. The thickness of the sandy outwash south of
the landfill ranges fromapproximately 25 to 40 feet. A wedge of dense, facility till is also present
west of the landfill. The silty till rests on bedrock.

The landfill nmaterial, in nmbst areas, overlies bedrock. At one location, a 4-foot thick pocket of

physi cal | y weat hered bedrock occurs between the landfill material and the | owered bedrock. The naxi mum
t hi ckness of refuse is approxinately 50 feet and occurs in the southern section of the landfill. 1In the
northern section of the landfill, the nmaxi mumthickness of refuse is approxi mately

30 feet. The landfill soil cover is approxinately 2 feet thick. The cover soil typically consists of a
poorly sorted silt with varying percentages of clay, sand, and gravel. The entire landfill is capped
with this cover soil, which was al so placed over the area that is currently the northern section of the

sout hern wet | ands.

Hydr ogeol ogy

The hydrogeol ogic regime of the Site area is conplex. Goundwater occurs within fractures in massive
crystalline cock, isolated pockets of chenically-weathered bedrock, dense, silty till, sandy outwash, and
landfill material (refuse and silty soil). Topographic relief and the variable transnmissivity of the

geol ogi ¢ nmedi a conmbine to produce a conpl ex groundwater flow systemin the site area

G oundwater flow in the shallow bedrock is nostly towards the southwest, noving fromthe residential area
northeast of the landfill towards the landfill. Continuous water-|evel nonitoring, which was conducted
in monitoring wells |located between the Site and the northeast residential area (see Figure

2), did not indicate any influences on the ground water flow in the shall ow bedrock fromresidential well
punping. The residential areas in other locations did not have any contani nati on above NYS dri nki ng
water standards in their wells, including those in the southwest of the landfill.

The downward vertical gradients in the bedrock | ocated northeast of the Site would facilitate the
novenent of groundwater fromthe shall ow bedrock to the deep bedrock, if they were connected by an
open borehole. As a result of the open borehol e nethod of construction, sone of the residential wells,
|l ocated northeast of the landfill, nay act as a conduit for contam nant migration fromthe shall ow
bedrock to the deep bedrock. Oten in these nostly open hole wells, the shallow bedrock woul d not be
isolated (cased off) fromthe deep bedrock, thus groundwater could flow downward. Downward flow coul d
al so be enhanced by wel | - punpi ng, especially in |owyield, high-drandown wells.

A summary of the hydrogeol ogic conditions for the Site are as foll ows:



. The landfill is situated in a groundwater discharge environnent, i.e., perched | eachate and | ower
| eachate primarily flows to North and South Brooks and their associated wetl ands.

. Shal | ow bedrock groundwater noves fromthe residential area northeast of the landfill towards the
landfill.
. There is limted hydraulic connection between the shall ow bedrock groundwater and the deep

bedr ock groundwat er

. The hydraulic properties (i.e., hydraulic heads and | ower hydraulic conductivity) of the shallow
bedrock ninimzes the novenent of |eachate to the north and nort heast.

. The bedrock beneath the Site will tend to limt the vertical novement of |eachate, because of its
|l ow vertical hydraulic conductivity. The well yield, hydraulic conductivity, boring |ogs, and
downhol e geophysical well |og data indicate that groundwater flow at depth is limted

. The natural hydrogeol ogi c conditions conbined with the construction techniques [well casing

extending only a few feet into conpetent rock] of deep residential wells (typically 300 feet or
greater) produce conditions that allow for the dowward vertical mgration of shallow bedrock
groundwat er to depths of 300 feet or nore. Since the residences are serviced by septic systens
near the surface, the existence of this pathway is further supported by the presence of coliform

bacteria, which is not usually found at depth, in upgradient residential well samples. In
addition, the existence of this pathway is further supported by the distribution of chlorinated
organi ¢ conpounds in the upgradi ent bedrock groundwater, i.e., the highest concentrations of

chlorinated organi cs detected upgradi ent were in the shall ow bedrock groundwater
G oundwat er Sanpling and Anal ytical Results

As part of the QU1 RI/FS, fifteen groundwater nonitoring wells were installed, eight wells in the
over burden aqui fer and seven in the bedrock aquifer (see Table 1); a nunber of piezometers were al so
installed. Three rounds of groundwater sanples were collected fromthe nonitoring wells. Residentia
wells in the area were al so sanpl ed (see Table 2).

As part of the OJ1 RI/FS, sanpling and anal yses of both the nonitoring and residential wells indicated
that various organic and inorgani c contam nants exceeded federal and NYS drinking water standards.

The QU1 ROD, as an interimrenmedy, specified that certain residential wells be provided with activated
carbon filtration units on an as needed basis. The QU1 ROD al so specified that a suppl enent al
groundwat er investigation be conducted in order to define better the hydrogeol ogi c and cheni cal
conditions at the Site and, ultinately, to ensure that area residents are protected fromany potentia
site-related contam nants, particularly those in the groundwater.

As part of the OJ2 R, ten additional nonitoring wells (shallow, internmediate and deep) were installed
on-site and off-site to nonitor both upgradi ent and downgradi ent groundwater quality at the Site (see
Table 1). As indicated above, the hydrogeol ogic investigation reveal ed a conpl ex scenario. 1In the
over burden, the downgradient flow is southeasterly, southwesterly and northwesterly fromthe landfill;
this stems primarily fromthe geometry of the aquifer formation and the configuration of the

landfill itself. The actual discharge of the overburden aquifer to adjacent wetlands and streans,
however, occur mainly in the northwesterly and southeasterly directions, since the groundwater, noving in
the southwesterly direction, neets a till layer which acts as a damand forces it along the front to the

northwest or the southeast. For the shallow bedrock, the majority of the groundwater flowis in the
sout hwesterly direction. The hydrogeol ogic conditions indicate that areas northeast and northwest of the

landfill proper are upgradient of the landfill proper. Downgradient |ocations in the shallow bedrock can
general ly be defined as south and southwest of the landfill. Fromthe selective zone yield tests

indicate that water transm ssion decreases with depth. The deep bedrock was not determ ned not be a high
yield aquifer and was not the subject of the Q)2 RI. Information fromlocal drillers indicate that some

residential wells may be in the bedrock aquifer, but there are indications that the yields for these



wells is not as high as for those which are located in the nore water-produci ng shal |l ow bedrock

Two rounds of groundwater sanpling (upgradi ent and downgradi ent) were conducted in Decenber 1993 and
August / Sept enber 1994. n-site and off-site nonitoring wells were sanpled for a broad spectrum of
contam nants, including VOCs, sem -VPCs, pesticides, PCBs, and inorganics. Al so, during Septenber 1994,
as specified under the OJ1 ROD, a residential well sanpling programwas initiated; twenty-four hones
were sanpled for VCCs and inorganics (see Table 2).

Various VOCs were detected above the federal and NYS standards in seven nonitoring wells during the two
rounds of sanpling (see Table 3). Maximum concentrations are reported here. During the first round
2-but anone was estimated at 100 -g/l (upgradient), 1,1-dichloroethene was detected at 6.8 -g/
(upgradient), 1,1-dichloroethane was detected at 7.2 g/l (upgradient), 1,1,1-trichloroethane (TCA) was
detected in two wells at 17 and 65 Zg/l, respectively (upgradient). During the second round, 1,1-

di chl oroet hyl ene was detected at 12 Zg/l (upgradient), 1,1-dichloroethane was detected at 8 g/l
(upgradient), 2-butanone was detected at 31 g/l (upgradient), toluene at 6 -g/l (upgradient), TCA was
detected at 5, 9 and 75 :-g/l (upgradient) and chl oronet hane was detected at 28 :g/l (downgradient).
Benzene was detected in two wells at 4 -g/l (downgradient) and one well at 2 g/l (downgradient); these
| evel s are above the NYS Class GA standard of 0.7 Zg/l. The detection and quantification

limt for benzene varied for each sanpling round but were generally less than 1 Zg/l

For the residential well sanpling, only two wells had any VOCs detected above NYS standards (see Table
4). Chloroformwas detected in one residential well at 7 Zg/l (the NYS dass GA standard is 5 Zg/l).
TCA was detected in one of the residential wells at 32 g/l (NYS standard is 5 Zg/l). However, this
well is fitted with a carbon filter unit; the TCA was not detected in the drinking water after treatnent
with the carbon filter unit. Wth the exception of benzene and chl oronet hane, VOC contam nati on was not
found in downgradi ent wells above federal and NYS drinking water standards. Available data and
information indicate that the | ow | evel VOC contam nation present in four residential wells (al
upgradient) is not landfill-related. These wells were determ ned to be situated upgradi ent of the
landfill.

Vari ous inorgani c conpounds were detected at or above federal and NYS primary drinking water standards in
bot h upgradi ent and downgradi ent nonitoring and residential wells (see Table 3). During the first round
of sanpling, chrom umwas detected above the NYS O ass GA standard of 50 :Zg/| at eight nonitoring wells:
three upgradient wells had | evels of 85; 205 and 442 -g/l with an average concentrati on of 244 :-g/l, and
five downgradient wells had | evels ranging from58 to 1250 g/l with an average concentrati on of 384
g/l. During the second round of sanpling, chrom umwas detected above the NYS standard at five
monitoring wells. Two upgradient wells had levels of 75 and 148 g/l with

an average concentration of 111 Ig/l; three downgradient wells had |levels of 60, 99 and 216 :Ig/l with an
average concentration of 125 Zg/l. For each sanpling round, the filtered data showed | evels well bel ow
the NYS standard. In all but one case, the chromiumlevels decreased in the second round of sanpling
The residential well sanpling identified only two detections of chromum both well bel ow NYS standards.
These | evels seemto indicate that chromumis naturally occurring in the formation

i.e., background levels, since it is found at conperable |evels, both upgradi ent and downgradi ent of the
landfill. The levels of netals detected in the sanples tend to directly depend on the anount of
suspended sedinent (turbidity) in the sanples. Since this excessive turbidity is believed to be an
artifact of sanpling, these higher |evels are not representative of true in-situ levels in the aquifer or
| evel s which would be found at the tap of a residential well.

Lead was al so detected in both upgradi ent and downgradi ent nonitoring well sanples. During the first
round of sanpling, |ead was detected above the federal action level of 15 Zg/l in five nonitoring wells:
three upgradient wells (ranging from36.7 to 290 :-g/l) and two downgradient wells (20.5 and 2.5 :-g/l).
During the second round of sanpling, |ead was detected above the federal standard at four nonitoring
wells: three upgradient wells (ranging from37.2 to 80.5 Zg/l) and one downgradient well (35.4 Zg/l).
During the residential well sanpling, |ead was al so detected above the federal action level in six wells
(17.3 to 88.4 -g/l), all of which are |ocated upgradient of the landfill.

DOH has resanpl ed those residential wells previously identified with | ead | evel s above the federal action



| evel and has determned that the presence of lead is related to househol d pl unbi ng sources. DCOH has
advi sed area residents to run their tap water prior to use for potable purposes.

I'n both sanpling rounds, nanganese was detected in alnost all nonitoring wells above the NYS secondary
drinking water standard of 300 :g/l. Manganese ranged between 2.2 Zg/l and 19,700 :g/l; comnparable
level s were found in both upgradi ent and downgradi ent nonitoring wells. These |evels appear to be
representative of background conditions in the area. The subsequent risk discussion further explains
that the nmanganese does not present a health risk

Iron was al so detected in nunerous upgradi ent and downgradi ent wells above the secondary drinking water
standard of 300 :g/l. The range of levels was 32.8 to 414,000 =g/l for upgradient groundwater and 78.4
to 79,700 g/l for downgradi ent groundwater.

As indicated above, sone of the nonitoring and residential wells showed somewhat el evated |evels of iron
and nanganese; however, the federal and NYS secondary standards for iron and manganese are based on
aesthetic properties and are intended to prevent potential problens, such as poor taste, odor and
staining of plunbing fixtures and do not specifically present a health hazard

Si nce nost of these contami nants presented here have isolated hits at or above NYS standards, no plunes
could be delineated for organic or inorganic contanminants. A summary of the contaminants in the
downgradi ent wells that exceeded NYS standards and upgradi ent concentrations is presented in Table 5

As discussed in the section below, sanpling data from privatel y-owned septic systens, which identified
nuner ous VQOCs, including toluene and 1, 1-di chloroethane, indicate that the septic systens are a likely
source of the contam nation that is present in the residential wells

Surface Water, Sedinment, Leachate and Septic System Sanpling and Analytical Results

As part of the QU1 RD, G+M conducted two rounds of surface water and sedi ment sanpling in June 1993 and
April 1994; the data is further identified in the Ecol ogi cal Reports (August 1994). The sanpling was
segregated into three zones with respect to the landfill: upstream adjacent and downstream The
surface water sanpling showed VOCs, sem -VOCs and netals, as well as nunerous non-detects anong al
contam nants. The nmaxi num VCC | evel s incl uded chl orobenzene (2 :-g/l-adjacent) and ethyl benzene (16
tg/l-adjacent); no VOCs were detected downstream The maxi mum sem -VCC | evel s i ncl uded

bi s(2-et hyl hexyl )phthal ate (15 Zg/l-upstream 9 Ig/l-adjacent and 5 -g/l-downstream) and 4-net hyl pheno
(2 -g/l-upstream 29 -g/l-adjacent). The maxi mummetal |evels included al um num (3660 g/l -upstream
4160 -g/l-adjacent and 172 -g/l-downstream), iron (5630 Ig/l-upstream 40,900 =g/l-adjacent and 1800
g/l -downstrean), magnesium (4320 Ig/l-upstream 33,800 :Ig/l-adjacent and 12,800 -g/l-downstrean),
manganese (317 :g/l-upstream 2960 :g/l-adjacent and 1800 :>g/l|-downstrean) and sodi um (7550

g/l -upstream 145,000 :-g/l-adjacent and 22,200 -g/l-downstream). 1In general, the detected |evels for
all contam nants, except for iron and nanganese, were within NYS standards.

The sedi nent sanpling indicated the presence of VOCs, sem -VOCs and netals. The naxi num VOC | evel s

i ncl uded 2-butanone (0.044 ny/kg-upstream 0.57 my/ kg-adj acent and 0. 005 ng/ kg- downstrean) and net hyl ene
chloride (0.004 ng/kg-upstream and 0.63 ng/ kg-adj acent). The maxi mum seni -VCC | evel s incl uded vari ous
PARs, chrysene at 9.2 nmg/kg-downstream fluoranthene at 20 ny/kg-upstream 5.7 ng/kg-adjacent and 26

my/ kg- downst ream and bi s(2-et hyl hexyl )pht hal ate at 0.16 ng/kg-upstream 1.3 ny/kg-adjacent and 0.3

my/ kg- downstream Various netals were detected in all three zones of sedinent sanpling and, in general
were at levels within NYS criteria.

In Decenber 1993, one round of |eachate sanpling was performed fromthe landfill piezoneters. The
maxi mum VOC | evel s i ncl uded benzene (24 -g/l), ethylbenzene (42 :g/l), xylene (200 :g/l), toluene (34
Zg/1) and chl orobenzene (32 -g/l). The naxi num sem -VCC | evel s included vari ous PAHs: fl uorant hene-0. 2
g/l and pyrene-170 -g/l. The maxi num netal |evels included barium (3630 Zg/l), chromum (616 -g/l) ,
cobalt (289 :g/l), iron (1.94 x 106 :-g/l), lead (4870 -g/l), manganese (9750 -g/l) and nickel (591
Zg/l). The maxi mum pesticide |evels included al pha-chlordane (0.76 -g/l), gamma-chlordane (0.51 Z=g/l),
4,4' -DDE (0.14 -g/l) and 4,4-DDT (0.083 -g/l). Aroclors 1242 and 1254 (PCBs) were detected at 2.5 and



5.2 -g/l, respectively.

El even residential septic systems were sanpl ed, several of which were found to contain very high levels
of VOCs (see Table 6). Concentrations of contaninants in sonme systens were so high that the certain
contam nants coul d not be analyzed at reasonable detection linits (e.g., the detection linit for 1
1,1-TCAin RS-29 was 92,000 :-g/kg). The maxi mum concentrations of VOCs detected included: PCE at 1400
tg/l, 1,1-DCA at 1 ,000 :-g/l, chlorobenzene at 1,200,000 -g/kg and tol uene at 160, 000 =g/ kg

These concentrations were several orders of magnitude hi gher than any other levels collected in any other
medi a during the study. An effort was nmade to conpare the levels found in the septic systens with the
levels foundin the residential wells in this same nei ghborhood. It is noted, however, that the |evels of
contamnants found in the residential wells were very low, aside from32 g/l of 1,1,1-TCA found in
PW11 and 7 -g/l of chloroformfound in RV¥5, none of the other residential well had |evels of

contam nants at concentrations greater than 4 Zg/l. Nonetheless, this conparison indicated that severa
of the septic system contam nants or their breakdown products were al so present in sonme of the
residential wells. For exanple, septic system RS- 37 contained 1400 -g/l of PCE (breakdown products
1,1-DCE and 1,1 DCA) while nearby residential well PW11 contained 3 g/l of 1, 1-

DCE and 4 :-g/l of 1,1-DCA. RW37, which is |located on the sanme property as RS-37, contained 1 :-g/l of
1,1-DCA. These data suggest that the septic systens are the likely cause of the contamination in the
residential wells. This is further supported by the presence of coliformbacteria ir severa

residential wells, including RW37. Coliformbacieria often an indicator of human waste, is typically
found in eptic systens.

Consistent with the inplication that the septic systens are the cause of the contanination in the

over burden aquifer and resulting contam nation of the residential wells, is the fact that MWV 10S

contai ned the highest |evel of contaminants of any of the residential or nonitoring wells |ocated
upgradient of the Site (round 2 sanpling results: 75 g/l of 1,1,1-TCA 12 :-g/l of 1,1-DCE, 8 :-g/l of
1,1-DCA). This shallow well s screened about 20-30 feet bel ow grade, across the street and dongradi ent
of RS-37.

In addition, as a result of concerns expressed during the comrent period of the OJ1 Proposed Pl an
regardi ng sanpl e analysis for the presence of glycol ethers in groundwater, sanples obtained fromfour
residential wells, six monitoring well and el even septic systens were anal yzed for these conpounds
specifically 2-nethoxy ethanol and 2-nethoxy ethanol acetate. These conpounds were sel ected because of
their high toxicity relative to the glycol ether group of conpounds. EPAs National Exposure Research
Labor at ory/ Characteri zati on Research Division, fornmerly known as the Environnental Mbnitoring Systens
Laboratory/ Las Vegas, devel oped an anal ytical nethod to anal yze for glycol ethers. The anal yses showed
that the two glycol ether conpounds were not detected (detection linmt of 60 Ig/l) in any of the ten
groundwat er sanples or the el even septic systemsanples. |In addition, further analysis of the septic
system sanpl es detected phenols, chlorinated benzenes, e.g., chlorobenzene (4000 :g/l),

pol ynucl ear aronatics and toluene (350 -g/l). As indicated by the previous septic system sanpling, sone
of these conpounds were detected in nearby residential wells. These results further indicate that the
septic systens present a potential source of contaminants to the private residential drinking water
wel | s.

SUMVARY COF SI TE RI SKS

Based upon the results of the Rl and the Baseline Anbient Air Mnitoring Program Report, a Baseline Ri sk
Assessment was conducted to estimate the risks associated with current and future site conditions. The
basel i ne ri sk assessment estimates the human health and ecol ogi cal risk which could result fromthe
contam nation at the site if no renedial action were taken

Human Heal th Ri sk Assessnent

A four-step process is utilized for assessing site-related human health risks for a reasonabl e naxi mum
exposure scenario. Hazard ldentification identifies the contam nants of concern at the site based on
several factors such as toxicity, frequency of occurrence, and concentration. Exposure Assessment
estimates the nmagni tude of actual and/or potential human exposures, the frequency and duration of these



exposures, and the pathways (e.g., ingesting contam nated well-water) by which hunmans are potentially
exposed. Toxicity Assessment determnes the types of adverse health effects associated with chem ca
exposures, and the rel ationship between magnitude of exposure (dose) and severity of adverse effects
(response). R sk Characterization summarizes and conbi nes outputs of the exposure and toxicity
assessnents to provide a quantitative assessnent of site-related risks.

The baseline risk assessnent began with sel ecting contam nants of concern which woul d be representative
of site risks. These contam nants included benzene, isopropyl benzene, chl oronethane

al um num antinony, chrom um cobalt, nmanganese, nickel, and vanadiumin the groundwater and benzene and
met hyl ene chloride in the anbient air. Several of the contam nants are known to cause cancer in

| aboratory animals and are suspected or known to be hunman carci nogens

Current federal guidelines for acceptable exposures are an individual lifetime excess carcinogenic risk
in the range of 10-4 to 10-6 which can be interpreted to nmean that an individual may have a one in ten
thousand to a one in a mllion increased chance of devel oping cancer as result of site-rel ated exposure
to a carcinogen over a 70-year lifetinme under the specific exposure conditions at the site.

Four exposure pathways were eval uated for QU 2 under possible on-site present and future | and use
conditions, i.e., exposure to groundwater and air em ssions to individuals residing at the perineter of
the landfill. No scenario was evaluated for residing on the landfill. These exposure pathways were
eval uated separately for adults and children. The exposure pat hways consi dered under both current and
future uses include inhalation of anbient air, ingestion of groundwater fromthe overburden and bedrock
aqui fers, dernal contact wi th groundwater while showering, and inhal ation of chenicals while showering
Ri sks cal cul ated for these pathways do not take into account any reductions in air and groundwater
chemical concentrations which are expected to result fromthe OJ1 capping. It should al so be noted that
the residential well data was not utilized in the risk

cal cul ations, because wells in which contam nants were found were all considered to be upgradient of the
Site.

No unaccept abl e carcinogenic risks, either for adults or children, were found for exposure to
groundwater. The greatest risk for adults and children would result from groundwater ingestion at 3.2 X
10-7 and 1.1 x 10-7, respectively (see Tables 7 and 8). Cancer risks fromexposure to groundwater in the
bedrock aquifer are attributable primarily to benzene through direct ingestion

For anbient air, the primary contam nant of Concern is nethylene chloride. No unacceptable carcinogenic
risks, either for adults or children, were calculated. The greatest risk for adults and
children are 2.2 x 10-7 and 8 6 x 10-7, respectively (see Table 9).

To assess the overall potential for noncarcinogenic effects posed by nore than one contani nant, EPA has

devel oped hazard index (H'). The H neasures the assuned sinultaneous subthreshol d exposures to severa

chemi cal s which could result in an adverse health effect. Wen the H exceeds 1.0, there may be concern
for potential noncarcinogenic health effects

Noncar ci nogeni ¢ risks for adults and children are attributable prinmarily to nanganese through direct

i ngestion see Tables 10 and 11). The non-carcinogenic risk shows a total H fromthe bedrock groundwater
pathway is 0.7 for an adult and 1.4 for a child. For the overburden groundwater pathway, the total H
for an adult is 0.08 and for a child is 0.2. For the air pathway, the total H for an adult is 0.4 and
for achildis 0.9 (see Table 12).

As indicated above, the results of the baseline risk assessnent show that, for all exposure pathways
eval uated, the only total noncarcinogenic risk with a calculated H greater than 1.0 is for the child
receptor through ingestion of bedrock groundwater (see Table 11); this H is directly related to
manganese, which is considered an essential nutrient. The nmanganese dose received by the child from
consunption of bedrock groundwater is |ower than that which would be Supplied by a common
over-the-counter multivitamn suppl ement.

The overall summary results for carcinogenic and non-carcinogenic risks are presented in Table 13.



Ecol ogi cal Ri sk Assessnent

The results of the ecol ogical investigations perforned under the Q)1 RD and the OJ2 R support the
conclusions identified in the Q)1 R. The environnental assessnment eval uated potential exposure routes
of the Site contam nation to terrestrial wildlife and aquatic life. However, because of the | ow
concentrati ons of contami nants detected, |ack of potential bioaccumnul ation, absence of fishing and ot her
recreational activity, and absence of known endangered species, it was concluded that potential
environnmental inpacts were mninal and, as a result, the environnental assessnment was not quantified

The wetlands in the vicinity of the Site were delineated.

The need to nminimze the disturbance of these wetlands habitats via migration of contam nants fromthe

landfill, as well as, via any future renediation activities, was identified as an inportant factor that
was considered in the selection of the QU1 landfill capping remedy. It is noted that the capping remedy
will, in general, significantly reduce | eachate generation and will elimnate | eachate seeps, which are

the nost significant source of contam nation to the adjacent streans and wet| ands.
Uncertainties

The procedures and inputs used to assess risks in this evaluation, as in all such assessments, are

subject to a wide variety of uncertainties. |In general, the nmain sources of uncertainty include:
. envi ronmental chem stry sanpling and anal ysis
. envi ronment al par anmet er neasur enent
. fate and transport nodeling
. exposure paraneter estination
. t oxi col ogi cal data

Uncertainty in environmental sanpling arises in part fromthe potentially uneven distribution of

chem cals in the nedia sanpled. Consequently, there is significant uncertainty as to the actual |evels
present. Also, environmental chemistry analysis error can stemfrom several sources including the errors
inherent in the analytical nethods and characteristics of the nmatrix being sanpl ed.

Uncertainties in the exposure assessnent are related to estimates of how often an individual would
actually cone in contact with the chem cals of concern, the period of time over which such exposure woul d
occur, and in the nodels used to estimate the concentrations of the chenmicals of concern at the point of
exposur e.

Uncertainties in toxicological data occur in extrapolating both fromanimals to humans and from high to
| ow doses of exposure, as well as fromthe difficulties in assessing the toxicity of a m xture of
chenicals. These uncertainties are addressed by maki ng conservative assunptions concerning risk and
exposure paraneters throughout the assessnent.

As a result, the baseline risk assessnment provi des upper bound estinates of the risks to popul ati ons near
the Landfill and is highly unlikely to underestimate actual risks related to the Site. Mre specific

i nformation concerning public health risks, including a quantitative evaluation of the degree of risk
associ ated with various exposure pat hways, is presented in the OJ 2 R sk Assessnent Report.

SUMVARY OF THE SELECTED NO FURTHER ACTI ON REMEDY

Based on the findings of the Q)2 R perforned at the Site, EPA and DEC have determ ned that site-rel ated
groundwat er contamnation is very limted in extent, was not found to be the probabl e source of
contamnation in wells located northeast of the Site and does not pose any significant risk to human
health and the environnent.

The QU1 renedial action, a landfill cap, will be constructed during 1996. Upon construction conpletion
the principal threats of the Site will have been addressed. The cap will further reduce infiltration or
| eaching of contaminants into the groundwater and wetlands. The inplenentation of an environnenta



nmonitoring program which will include sanpling of the groundwater, anbient air, surface water, sedinents
and landfill gas will further ensure that the Q41 and OQJ 2 renedi es remain protective of human health
and the environnent.

DOCUMENTATI ON OF SI GNI FI CANT CHANGES

There are no significant changes fromthe preferred remedy presented in the QU 2 Proposed Pl an.
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Bedr ock Downgr adi ent

QU2

QU1

MM 09D
MV 12
MV 13
MN 14
W.- 02D
W.- 04D
W.- 05D
W.- 08D

W.- GAD1- 02
W.- GAD1-12
W.- GAD1- 22
W.- GAD2- 02
W.- GAD2- 12
W.- GND2- 22
W.- GAD4- 02
W.- GND4- 12
W.- GND4- 21
W- GND4- 22
WL- GAD5- 02

W.- GAD5- 12
W.- GAD5- 22
W.- GAD6- 02
W.- GAD6- 12
W.- GND6- 22
W.- GAD8- 02
W.- GAD8- 12
W.- GAD8- 22

APPENDI X ||
TABLES

TABLE 1

GROUNDWATER MONI TORI NG VELLS

Zone/ Fl ow Desi gnation of Sanpled Wlls

Bedr ock Upgr adi ent

MM 10D
MW 101

MW 10S
MM 11D
MM 11S
W.- 03D

W.- GAD3- 02
W.- GAD3- 12
W.- GAD3- 22

Over bur den Downgr adi ent

W.-02S
W.- 04S
W.- 05S
W.- 06S
WL- 07SA
W.-07SB

W.- GAD2- 01
W.- GAD2- 11

W.- GAD2- 13 (dup)

W.- GAD2- 21
W.- GAD4- 01

V- G/D4- 03 ( dup)
V- GMD4- 04- 11

W.- GAD5- 01
W.- GAD5- 11
W.- GAD5- 21
W.- GAD6- 01

W.- GAD6- 11
W.- GAD6- 21
W.- GAD7-01
W.-GN7-11
W.- GND7-12
W.- GN7- 21
W.- GND7- 22

Over bur den Upgr adi ent

MM 09S
W.- 08S

-GN01-01
-GM01-21
- GAD8-01
-GA8- 11
- GN8- 21

RRRRR



Bedr ock Downgr adi ent

QU2

o1

W.- R\7- 01 (dup)

PWO01
PW 02
RW 06
RW 18

W.- RWD6- 01

W.- R\10- 01
W.- R\11- 01
W.- RWL2- 01
W.- RWL3- 01
W.- RWL6- 01
W.- RML7- 01
W.- RWL8- 01

TABLES 2

RESI DENTI AL VEELLS

Bedr ock Upgr adi ent

PW 06
PW 07
PW 08
PW 11 RAW
PW 13
PW 19
PW 22
PW 30
RW 04 RAW
RW 05
RW 19
RW 23
RW 27
RW 29
RW 31
RW 32
RW 37 RAW
RW 39
RW 40
RW 41

W.- RWD2- 01
W.- RWD4- 01
W.- RWD4- 01
W.- RWD8- 01

W.- RW09- 01 ( dup)

W.- RWL4- 01
W.- RWL5- 01

Zone/ Fl ow Desi gnation of Sanpled Wlls

Over bur den Downgr adi ent

W.- RWD1- 01
W.- RWD3- 01

Over bur den Upgr adi ent



Table 3. Summary of Residential Well and Monitoring Well Groundwater Quality, Warwick Landfill Site, Warwi ck, New York.

Upgr adi ent Upgr adi ent Groundwat er Downgr adi ent Downgr adi ent Groundwat er NYSDEC USEPA
Groundwat er Concentration Range Groundwat er Concentration Range St andar ds and MCL
Consti tuent Det ecti on Frequency M ni num Maxi mum Det ecti on Frequency M ni mum Maxi mum Cui dance Val ues (ug/L)
Det ect s/ Tot al (ug/L) (ug/L) Det ect s/ Tot al (ug/L) (ug/L) (ug/L)
VQOCs
1,1,1-Trichl oroet hane 15/ 35 0.3 75 ND . . 5 200
1, 1- Di chl or oet hane 9/ 35 0.3 8 1/ 33 0.4 5 NA
1, 1- Di chl or oet hene 71 35 0.4 6.8 ND 5 7
1, 2-Di chl or oet hane ND 1/ 33 4 5 5
2- But anone 2/2 31 100 ND A A 50 GV NA
Acet one 1/2 35 ND 50 GV NA
Benzene 1/ 35 S 0.5 3/33 2 4 0.7 5
Br ononet hane ND . . 1/33 R 0.6 5 NA
Car bon disul fide 2/ 35 0.1 2 2/ 33 1 1 NA NA
Chl or obenzene ND S o 3/ 33 2.9 5 5 NA
Chl or oet hane ND S L 3/33 0.6 1 5 NA
Chl orof orm 1/31 7 ND 7 NA
Chl or onet hane 1/ 35 o 0.6 4/ 33 1 28 5 NA
cis-1, 2-Di chl oroet hene ND 1/ 33 0.3 5 70
meta and/ or para- Xyl enes 1/ 35 0.3 1/ 36 S 1 5 for each 10, 000 (total)
ortho- Xyl ene 1/ 35 0.5 1/ 30 L 0.3 5 10, 000 (total)
Tetrachl or oet hene 1/ 35 o 0.3 ND L S 5 5
Tol uene 4/ 35 0.3 8 3/33 0.1 0.6 5 1, 000
BNAs
1, 2-Di chl or obenzene ND 1/ 29 0.5 4.7 NA
1, 4-Di chl orobenzene ND A 3/ 29 1 3 4.7 NA
4- Met hyl phenol ND A . 1/ 29 A 0.6 NA NA
Napt hal ene 1/ 15 - 0.5 1/ 29 - 2 10 GV NA
Phenant hr ene 2/ 15 0.4 0.9 ND L S 50 GV NA
Fl uor ant hrene ND S S 1/29 0.8 50 GV NA
Pyrene ND A . 1/ 29 0.8 50 GV NA
Chrysene ND - - 1/ 29 - 0.5 0.002 GV NA
Di - n-octyl pht hal ate 3/ 15 0.1 0.5 5/ 29 0.1 0.9 50 GV NA
bi s(2- Et hyt hexyl ) pht hal ate ND A . 2/ 29 10 10 50 NA
Di net hyl pht hal ate 2/ 15 0.4 0.8 2129 0.5 2 50 GV NA
Butyl benzyl phthal ate 1/ 15 - 0.2 ND 50 GV NA
Pesti ci des/ PCBs
Met hoxychl or 1/15 S 0.5 ND L C 35 40

See footnotes |ast page.



Consti tuent

Tabl e 3.

Metal s; Total
Al um num
Anti nony
Arsenic
Bari um
Beryllium
Cadmi um
Cal ci um
Chromi um
Cobal t
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury

Ni ckel

Pot assi um
Sodi um

Si | ver
Vanadi um
Zinc

Sel eni um
Thal i um

Cyani de

ug/ L
VOCs
BNAs
PCBs
NA
oV
ND

Summary of Residential

Well and Monitoring Well

Upgr adi ent
Groundwat er

Det ecti on Frequency

M crograns per liter

Vol atil e organi ¢ conpounds.

Det ect s/ Tot al

16/ 34
4/ 35
6/ 35
11/ 35
5/ 35
ND
35/ 35
10/ 35
8/ 35
27/ 34
27/ 35
28/ 35
35/ 35
21/ 35
1/ 35
7135
34/ 35
35/ 35
2/ 35
6/ 35
28/ 28
1/ 35
2/ 35

ND

Base/ neutral acid extractabl e conpounds.
Pol ychl ori nat ed bi phenyls.

Not applicable.
Gui dance val ue.
Not det ect ed.

Groundwater Quality,

Warwi ck Landfill

Upgr adi ent Groundwat er
Concentration Range

M ni mum
(ug/L)

Maxi mum
(ug/L)

229, 000
1.4
59.2

1,290

17

361, 000
442
277
653

414, 000
290

130, 000

19, 700
0.61
830

68, 000

124,000
2.4
3/5

1,470
5.0
1.3

NDC
1

NYSDEC

MCL

USEPA

AL

Non- det ect abl e concentration.

Val ues apply to the sumof the isoners.

New York State Department of Environnental Conservation.
Maxi mum cont am nant | evel .

U.S. Environmental Protection Agency.

USEPA action |evel.

St andards and gui dance Values are for NYSDEC Cl ass GA G oundwater.
Di ssol ved netal concentrations are shown in parentheses.

Site,

Warwi ck, New York.

Downgr adi ent
Groundwat er

Det ecti on Frequency

Det ect s/ Tot al

30/ 33
6/ 33
7/ 33

29/33
3/33
1/33

33/33

23/ 33

16/ 33

23/ 33

32/ 33

25/ 33

33/33

28/ 33

17/ 33
33/33
33/33
3/33
9//33
27/ 28
ND
ND

2/ 27

Downgr adi ent

Groundwat er

Concentration Range

M ni mum
(ug/L)

1,730
2.1
5.4

15.6

Maxi mum
(ug/L)

24,600
35.0

106, 000
17, 100
177
8, 660
336, 000
3.4
51.0
140
ND

20.5

NYSDEC USEPA
St andards and MCL
Cui dance Val ues (ug/L)
(ug/L)
NA NA
3 GV 6
25 50
1, 000 2,000
3 GV 4
10 5
NA NA
50 100
NA NA
200 NA
300 NA
25 15 AL
35,000 GV NA
300 NA
2 2
NA 100
NA NA
20, 000 NA
50 NA
NA NA
300 NA
10 50
4 GV 2
100 200



Table 4. Summary of Residential Wl |l Goundwater Quality, Warwick Landfill Site, Septenber 1994, Warwick Landfill Site, Warw ck, New York.

Resi dential Vel | Resi dential Wl NYSDEC
Consti tuent G oundwat er Concentrati on Range St andards and USEPA
Det ecti on Frequency M ni mum Cui dance Val ues MCL
Det ect s/ Tot al (ug/L) (ug/L) (ug/ L) (ug/ L)
Metals: Total in ug/L
Al um num 2/ 23 47.1 59.6 NA NA
Ant i nony 3/ 24 0.4 0.53 3 o/ 6
Cal ci um 24 | 24 4, 850 55, 600 NA NA
Cooper 22 | 23 7.4 533 200 NA
Iron 17 /1 24 32.8 1450 300 NA
Lead 22 | 24 1.3 88. 4 25 15 AL
Magnesi um 24 | 24 1, 250 20, 100 35, 000 GV NA
Manganese 8/ 24 3.4 67.5 300 NA
Pot assi um 24 | 24 593 2630 NA NA
Sodi um 24 | 24 1,730 35, 900 20, 000 NA
Vanadi um 1/ 24 - 9.2 NA NA
Zinc 20 / 20 7.4 347 300 NA
Vol atile Organi ¢ Conpounds in Ig/L
1,1, 1-Tri chl or oet hane 8/ 24 0.1 32 5 200
1, 1- Di chl or oet hane 4] 24 0.3 4 5 NA
1, 1- D chl or oet hene 1/ 24 3 5 7
Car bon di sul fide 1/ 24 2 NA NA
Chl orof orm 1/ 24 7 7 NA
Tet rachl or oet hane 1/ 24 . 0.3 5 5
Tol uene 1/ 24 c 3 5 1, 000
ug/ L M crograns per liter.
NA Not appli cabl e.
eV Qui dance val ue.
NYSDEC New York State Departnent of Environmental Conservation.
MCL Maxi mum cont am nant | evel .
USEPA U S. Environnental Protection Agency.
AL USEPA action |evel.

St andards and gui dance val ues are for the NYSDEC O ass GA G oundwat er.



Table 5

Consti tuent

VQOCs
Chl or onet hane
Benzene

BNAs
Chrysene

Summary of Constituents Detected in Downgradient

and Cui dance Val ues and Maxi mum Upgr adi ent

Downgr adi ent
Det ecti on Frequency:
Greater Than Standards
or Guidance Val ues
Det ect s/ Tot al

Met al s (Di ssol ved)

Anti nony
Iron

Magnesi um

Manganese
Sodi um

ug/ |
VOCs
BNAs
GV
ND

1

NYSDEC

St andards and gui dance val ues are for

M crograns per liter.
Vol atil e organi ¢ conpounds.

1/ 33
2/33

1/29

5/ 33

6/ 33

11/33

6/33

6/ 24

Groundwat er

Concentrations,

Base neutral/acid extractabl e organic conpounds.

Gui dance val ues.
Not detected.

Constituents that exceed standards or

New York State Departnment of

Envi

gui dance val ues and average upgradi ent

ronment al Conservation.

NYSDEC Cl ass GA Groundwat er.

Downgr adi ent Groundwat er
Concentration Range:

Greater Than Standards
or Guidance Val ues

M ni mum Maxi mum
(ug/L) (ug/L)
28
2 4
0.5
10.9 35.4
398 26, 600
44,700 105, 000
671 17, 200
20, 200 308, 000

New Yor k.

Groundwat er Sanpl es that Exceed New York State Class GA Groundwater Standards
Warwi ck Landfill Site, Warwi ck,

NYSDEC
St andar ds
and
Gui dance
Val ues
(ug/L)

300

35,000 GV

300

20, 000

concentrations were detected only in nonitoring wells.

Maxi mum
Upgr adi ent
Concentration
(ug/L)

o o
g o

ND

32
983

23, 800

212

64. 200

Nurmber of Sanpl es
that Exceed
Maxi mum
Upgr adi ent
Concentration
and Standard or
Gui dance Val ue

11

Wl |'s that
Exceed Maxi mum
Upgr adi ent
Concentration
and Standard
or Cui dance
Val ue

W-5S
W.-SD, WL-2D

WL- 7Sa

W-2S, W-4D
W-4S, W.-2D

W.-2S, W.-4S, W.-2D,
W.-4D, MM 9D, MW 13

W.-2S, W-4S, W-2D

WL-2S, W.4S, W-2D



Table 5 Summary of Constituents Detected in Downgradi ent G oundwater Sanples that Exceed New York State Class GA Groundwater Standards

and Gui dance Val ues and Maxi num Upgradi ent Concentrations, Warw ck Landfill Site, Warw ck, New York.
Nunber of Sanples Vel l's that
Downgr adi ent Groundwat er Downgr adi ent Groundwat er NYSDEC that Exceed Exceed Maxi mum
Det ection Frequency: Concentration Range: St andar ds Maxi mum Upgr adi ent
Greater Than Standards Greater Than Standards and Maxi mum Upgr adi ent Concentration
Consti tuent or Gui dance Val ues or Gui dance Val ues CGui dance Upgr adi ent Concentration and Standard
Det ect s/ Tot al M ni mum
Maxi num Val ues
Concentration and Standard or
or Gui dance
Gui dance Val ue Val ue
(:g/L) (:g/L) (:g/L) (:g/L)
Metals (Total)
Ant i nony 3/ 33 28.5 35 3 eV 1.4 3 MM 9D, WL-4D,
W.- 2S
Chrom um 8/ 33 58.2 1,250 50 442 1 W.- 7SA
Sodi um 12/ 33 20, 100 336, 000 20, 000 124, 000 6 W.- 2D, W-4S,
W.-2S
ug/ L M crograns per liter.
VOCs Vol atil e organic conpounds.
BNAs Base neutral/acid extractable organi c conpounds.
eV Gui dance val ues.
ND Not det ect ed.
! Constituents that exceed standards or guidance val ues and average upgradi ent concentrations were detected only in nonitoring wells.
NYSDEC New York State Departnent of Environnmental Conservation.

St andards and gui dance values are for NYSDEC Cl ass GA Groundwater.



Table 6 Summary of Organic Constituents Detected in Leachate,

Syst em Sanpl es,

Consti tuent

Vol atil e Organi ¢ Conpounds
Met hyl ene chl oride

2- But anone

Benzene

Tol uene

Chl or obenzene

Et hyl benzene

Xyl ene (total)4

2- Hexanone

4- Met hyl - 2- pent anone
1.2.Dichloroethene (total)5
Acet one

1,1,1-Trichl oroet hane

1, 1. Di chl or oet hene

1, 1- Di chl or oet hane

Chl or of orm

Car bon disul fide

Tetrachl or oet hene

Chl or onet hane

See | ast page for footnotes.

Warwi ck Landfill War wi ck,

Range of Leachate

Concentrationl

Upor adi ent
New Yor k.

(ug/L)

13

10

25

15

ND

ND

ND

ND

ND

ND

ND

5

55

24

33

32

42

200

Moni toring Well, Upgradient Residential Well, and Residential

Range of Upgradi ent

Groundwat er Concentrations2
(ug/L)

ND

31 - 100

0.3 to 8
ND

ND

ND

ND

ND

35
0.3 to 75
0.4 to 6.8

0.3 to 8

Range of Residenti al

Septic System Concentrations3
(ug/L and/or ug/kg)

ND (2U (ug/L) to 92,000U (ug/kg))
6 (ug/kg) to 110 (ug/kg)
72000 (ug/kg)
15 (ug/kg) to 160, 000 (ug/kg)
960 (ug/kg) to 1,200,000 (ug/kg)
15 (ug/ kg)
42 (ug/ kg)

ND (13U (ug/kg) to 92,000U (ug/kg))
ND (5U (ug/kg) to 92,000U (ug/kg))
ND (0.5 U (ug/L) to 92,000U (ug/kg))
4 (ug/L) to 280 (ug/kg)

ND (0.5U (ug/L) to 92,000U (ug/kg))
ND (0.5U (ug/L) to 92,000U (ug/kg))
17000 (ug/L)

200 (ug/L) to 17,000 (ug/kg)
27 (ug/kg) to 130 (ug/kg)
1400 (ug/ L)

ND (0.5U (ug/L) to 92,000U (ug/kg))



Table 6

Consti tuent

ug/ L

ug/ kg

ND

Summary of Organic Constituents Detected in Leachate, Upgradient Mnitoring Well, Upwadi ent Residential Well, and Residential Septic
System Sanpl es, Warwi ck Landriff Site, Warw ck, New York.

Range of Leachate Range of Upgradi ent Range of Residenti al
Concentrationsl Groundwat er Concentrations2 Septic System Concentrations3
(ug/L) (ug/L) (ug/L and/or ug/kg)
Leachate concentrations include the results for aqueous sanples collected fromlandfill piezometers and landfill seeps.

Sanpling was conducted in 1990 and 1993.

Upgr adi ent groundwat er concentrations include the results for aqueous sanples collected fromresideniial wells and off site nonitoring wells.
Sanpling was conducted in 1993 and 1994.

Resi dential septic system concentrations include the results for non-aquentas and aqueous sanples collected fromthe sludge at the bottom of the
septic tanks. Sanpling was conducted in 1994.

When applicable, individual xylene results were added together to make total xylene.
When applicable, results for cis- and trans-1,2-dichlorethene were added together to nake total 1,2-dichlorethene.

Residential wells and residential septic systems were not sanpled and anal yzed for semivolatile organic conpounds or pesticides
and pol ychl orinated bi phenyls.

M crogranms per liter.

M crograms per kil ogram

The range of non-detected values is shown in brackets.

Constituent analyzed but not detected above the indicated detection limt.

Not detected.



Conpound

Benzene
| sopr opyl benzene
Al um num
Ant i nony
Chrom um
Cobal t
Manganese
N cke
Vanadi um
TOTAL

Chr onpet hane
Ant i nony
Chrom um

Tot al
Not es

NA Not avai |l abl e.

-- Sl ope Factor is not avail able

(my/ kg- day)

AN O

PUNNOAWRPRE

Dose

. 10e- 05
. 38e-05
. 80e- 02
.11le. 06

2le-04
02e- 04

. 71le-02
. 66e- 04
.51le-04

. 00e- 05
. 23e- 06
. 08e-03

TABLE 7

Adult Cancer Risks from Exposure to Unfiltered G ound Water

G ound Water Ingestion

O al
Sl ope Fact or
(ng/ kg-day) -1

2.90c-02

SEEEEEEF

££%

Ri sk

3.19c- 07

3. 19e- 07

0. 00e+00

thus risk is not calcul ated.

G ound Water Dermal

Dose

(my/ kg- day)

oW~

NERAP WO A

Bedr ock

.62c-07
. 00c-08
. 08c. 05
.51c-09
. 28¢c-06
62c. 07
. 34c-05
. 13c-07
.42c. 07

Qver bur den

. 56e- 07

.57e-09
. 63e-05

O al
Sl ope Fact or
(ng/ kg-day) -1

2.90c-02

SEEE555F

££%

G ound Water |nhalation

Dose

Ri sk ( g/ kg- day)

1. 34c-08 1. 34c-08
1.31e-06

0.00

0.00
00
00
00
00
00

cecocooo

1. 34e-08

2. 70e-06
0.00
0.00

0. 00e+00

I nhal ati on
Sl ope Fact or
(nmg/ kg-day) -1 Ri sk
2.91e-02 9. 58c- 09
NA
NA
NA
NA
NA
NA .
8. 40e-01 0.00
NA ce
9. 58e-09
3. 90e- 03 1. 05e- 08
NA
NA
1. 05e- 08



Conpound

Benzene

| sopr opyl benzen:
Al um num

Ant i mony

Chr om um

Cobal t

N ckel

Vanadi um

TOTAL

Chl or onet hane
Ant i mony
Chr om um

TOTAL

Not es

NA Not avail abl e.

-- Sl ope Factor is

G ound Water Ingestion
O al
Dose Sl ope Fact or
(ng/ kg- day) (my/ kg-day) -1 Ri sk

366e- 06 2.90e-02 1. 06e- 07
146e- 05 NA --
1. 27e-02 NA --
1. 37e-06 NA --
2. 74e-04 NA .-
6. 74e- 05 NA --
1.89%e-04 NA --
5. 03e- 05 NA --

1. 06e- 07
3. 00e- 05 NA --
7. 44e- 07 NA --
1. 36e- 03 NA --

0. 00e+00

not available, thus, risk is not cal cul at ed

NP NR PR

w o~

TABLE 8

G ound Water Dermal

Dose

(my/ kg- day)

Bedr ock
. 12e-07
. 70e-08
. 48e. 05
. 60e-09
. 97e-07
. 05e- 05
. 75e-08

. 86e-08

Over bur den

. 83e-07
. 66e-10
. 96e- 06

O al

Sl ope Fact or
(ng/ kg-day) -1

2.90e-02

£ ££55555%

££%

Child Cancer R sks from Exposure to Unfiltered G ound \Water

R sk

3. 25e-09

3. 25e-09

0. 00e+00

Ground Water Inhalation
I nhal ati on
Dose Sl ope Fact or
(mg/ kg-day) (ng/ kg-day)-1
2. 20e-07 2.91e-02
8. 76e- 07 NA
0. 00 NA
0. 00 NA
0. 00 NA
0. 00 NA
0. 00 8. 40e-01
0. 00 NA
1. 80e- 06 3. 90e-03
0. 00 NA
0. 00 NA

Ri sk

6. 39e-09

6. 39e-09

7.02e-09

7.02e-09



TABLE 9

Adult Cancer Risks from Exposure to Contam nants in Arnbient Air

Dose I nhal ati on Sl ope Fact or
Conpound (mg/ kg- day) (rmg/ kg-day) -1 Ri sk
Benzene 2.62e-04 2.91e-02 7.61le-06
Met hyl ene Chl ori de 8. 44e-03 1. 64e-03 1.38e-05
TOTAL 2. 15e-05

Child Cancer R sks from Exposure to Contami nants in Anbient Ar

Dose I nhal ati on Sl ope Factor
Conpound (mg/ kg- day) (my/ kg-day) -1 Ri sk
Benzene 1. 05e- 04 2.91e-02 3. 04e-06
Met hyl ene Chl ori de 3. 38e-03 1. 64e-03 5. 54e- 06

TOTAL 8. 58e- 06



TABLE 10

Adult Hazard Quotients and Hazard | ndices from Exposure to Unfiltered G ound Water-

G ound Water |ngestion G ound Wt er Der nal G ound Water Inhal ation
O al O al I nhal ati on
Dose Ref erence Dose Dose Ref erence Dose Dose Ref erence Dose
Conpound (my/ kg- day) (ny/ kg- day) HQ (ny/ kg- day) (ny/ kg- day) HQ (my/ kg-day) (nu/ kg-day)-1 HQ
Bedr ock
Benzene 2. 56e-05 NA -- 1. 08e- 06 NA -- 7. 69e-07 1.71e-03 4.50e- 04
| sopropyl benzene 1.02e-04 4.00e-02 2.55e-03 1. 63e-07 4. 00e-02 4. 09e-06 3. 06e- 06 NA --
Al um num 8. 87e-02 1. 00e+00 8. 87e-02 1.42e-04 1. 00e+00 1.42e-04 0. 00 1. 43e-03 0.00
Ant i nony 9. 59e- 06 4. 00e- 04 2. 40e-02 1.53e-08 4. 00e-04 3. 84e-05 0.00 NA --
Chrom um 1.92e-03 1. 00e+00 1. 92e-03 7. 66e- 06 1. 00e+00 7. 66e- 06 0.00 NA --
Cobal t 4.72e-04 6. 00e- 02 7.87e-03 3. 78e- 07 6. 00e+02 6. 29e- 06 0.00 5. 71e-06 0.00
Manganese 6. 33e-02 1. 40e-01 4.52e-01 1.0le-04 1. 40e-01 7.23e-04 0. 00 1. 43e- 05 0. 00
N ckel 1.32e-03 2. 00e-02 6. 60e- 02 2. 64e- 07 2. 00e-02 1. 32e-05 0.00 NA --
Vanadi um 3.52e-04 7. 00e- 03 5. 05e- 02 5. 64e- 07 7. 00e- 03 8. 05e- 05 0.00 NA --
Hazard | ndex 6. 93e-01 1.01le. 03 4.50e- 04
COver bur den
Chl or onet hane 2. 10e-04 4. 00e- 03 5. 25e-02 1. 76e- 06 4.00e-03 4.41e-04 6. 30e. 06 NA --
Ant i nony 5. 21e-06 4. 00e- 04 1. 30e-02 8. 30e- 09 4. 00e- 04 2.08e-05 0.00 NA --
Chr oni um 9. 52e. 03 1. 00e+00 9. 52e-03 3.81le-05 1. 00e+00 3. 81le-05 0.00 NA --
Hazard | ndex 7.50e-02 5. 00e- 04 0. 00e+00

Not es:

HA  Hazard Quoti ent
NA  Not avail abl e.

Reference Dose is not available, thus HQis not calcul ated.



Dose

Conpound ( g/ kg- day)
Benzene 5. 13e- 05
| sopropyl benzene 2. 04e-04
Al um num 1.77e-01
Ant i nony 1.92e-05
Chrom um 3.83e-03
Cobal t 9. 44e- 04
Manganese 1.27e-01
N ckel 1. 64e- 03
Vanadi um 7.04e-04

Hazard | ndex
Chl or onet hane 4, 20e-04
Ant i mony 1. 04e-05
Chr om um 1. 90e-02

Hazard | ndex
Not es:

HQ Hazard Quoti ent
NA Not avail abl e.

-- Reference Dose is not avail abl e,

TABLE 11

Child Hazard Quotients and Hazard indices from Exposure to Unfiltered G ound Water

G ound Wt er

O al

(my/ kg-day) -1

P A~ D

NP OR AR

Ref er ence

Dose

NA
00e-02

. 00e+00

00e- 04
00e+00
00e-02
40e-01

. 00e- 02
. 00e- 03

. 00e- 03
. 00e- 04
. 00e+00

I ngestion

PRRPORPRWARO

RPN

I_Q

.11e-03
. 77e-01
. 79e-02
.83e-03
.57e-02
. 04e-01
.32e-01
.0le-01
. 39e+00

. 05e-01
. 60e- 02
. 90e- 02
. 50e-01

thus HQ is not cal cul at ed.

G ound Water Dermal

Dose

(g

wroRrNbMONE

/ kg- day)
Bedr ock

.57e-06
38e- 07
07e- 04
23e-08
12e- 05
50e- 07
47c- 04
. 84e-07
. 21e-07

Over bur den
2.57e-06
1.21e-08
5. 55e- 05

O al

(my/ kg-day) -1

NP ORARS

Ref erence

Dose

NA
00e- 02

. 00e+00

00e- 04
00e+00
00e- 02
40e-01

. 00e-02
. 00e- 03

. 00e- 03
. 00e- 04
. 00e+00

PR PR ORONO

~Nowo

G ound Water |nhalation

Dose

HQ (my/ kg- day)

-- 3. 08e- 06
.95e-06 1.23e-05
.07e-04 0. 00
. 58e-05 0. 00
.12e-05 0. 00
.17e-06 0. 00
. 05e-03 0. 00
. 92e-05 0. 00
.17e-04 0. 00
. 48e-03
.42e-04 2.52e-05
. 03e-05 0. 00
. 55e-05 0. 00
. 28e-04

I nhal ati on
Ref erence Dose

(my/ kg-day) -1

1.71e-03
NA
1.43e-03
NA
NA
5. 71e- 06
1.43e-05
NA
NA

£55%

1. 80e- 03

0. 00

1. 80e-03

0. 00e- 00



TABLE 12

Adult Hazard Quotients and
I ndex from Exposure to Contami nants

Dose
Conpound (my/ kg- day)
Benzene 6. 11e-04
Met hyl ene Chl roi de 1.97e-02

Hazard | ndex

Child Hazard Quotients and
I ndex from Exposure to Contam nants

Dose
Conpound (my/ kg- day)
Benzene 1.47e-03
Met hyl ene Chl ori de 4.73e-02

Hazard | ndex

Hazar d
in Arbient Air
I nhal ati on Sl ope Fact or
(ng/ kg-day) -1

1.71e-03
8. 60e-01

Hazard
in Arbient Air
I nhal ati on Sl ope Factor

(my/ kg-day) -1

1.71e-03
8. 60e-01

Hazard Quoti ent

3.57e-01
2.29e-02
3. 80e-01

Hazard Quoti ent

8. 58e-01
5. 50e-02
9.13e-01



TABLE 13

Summary of Total Excess Lifetinme Cancer R sks*

Adul t Child

I ngestion of Bedrock G ound Water 3 x 10-7 1 x 10-7
Dermal Contact w th Bedrock G ound Water Wil e Showering 1 x 10-8 3 x 10-9
I nhal ation of Volatiles from Bedrock G ound Water Wile 1 x 10-8 6 x 10-9
Shower i ng

Total Cancer Risk from Bedrock G ound Water Pat hways 3 x 10-7 1 x 10-7
I ngestion of Overburden G ound Vter -- --
Dermal Contact with Overburden Ground Water Wile -- --
Shower i ng
I nhal ation of Volatiles from Overburden G ound Water Wile 1 x 10-8 7 x 10-9
Shower i ng

Total Cancer Risk from Overburden G ound Water Pathways 1 x 10-8 7 x 10-9
I nhal ation of Air 2 x 10-5 9 x 10-6

Total Cancer Risk fromAir Pathway 2 x 10-5 9 x 10-6
Not e:
* Ri sks fromground water are for downgradient wells, and are virtually the sane for and unfiltered

wat er .

-- Cancer risks judged to be bel ow | evel s of concern. Concentration of potential carcinogens in
downgradi ents wells were substantially less than regulatory criteria, or less thant detected in
Upgr adi ent wel | s.



Sumrary of Hazard | ndi ces*

Adul t
I ngestion of Bedrock G ound Water 0.7
Dermal Contact with Bedrock G ound Water Wil e Showering 0. 001
I nhal ati on of Vol atiles from Bedrock Ground Water Wil e Showering 0. 005
Total Hazard I ndex from Bedrock G ound Water Pathways 0.7
I ngestion of Overburden G ound Vater 0.08
Dermal Contact with Overburden G ound Water Wil e Showering 0. 0005
I nhal ati on of Vol atiles from Overburden G ound Water Wil e Showering --
Total Hazard Index from Overburden G ound Water Pathways 0. 008
I nhal ation of Air 0.4
Total Hazard Index from Air Pathways 0.4
Not e
* Ri sks fromground water are for drowngradient wells, and are virtually the sane

unfiltered water.
-- Inhal ation RfDs are not available for the indicator volatiles of concerns, thus
were not cal cul at ed.

Child

1.4

0. 002

0. 002

1.4

0.2

0. 0007

0.2

0.9

0.9

for filtered and

Hazard | ndex val ues



APPENDI X ['I']

ADM NI STRATI VE RECORD | NDEX

WARW CK LANDFI LL SI TE
OPERABLE UNTT TWD
ADM NI STRATI VE RECORD FI LE
| NDEX CF DOCUMENTS

1.0 SITE | DENTI FI CATI ON

1.5 Qperable Unit One Infornation

P.

100001 -
100028

100029 -
100039

100040 -

100126

100127 -

100128

Plan: Final Residential \Well Mnitoring proaram
Work Plan. Warwick Landfill Site, Warw ck, New
York, prepared by CGeraghty & Mller, Inc.,
prepared for The Warwi ck Admi nistrative G oup,
February 1994.

Letter to M. Dam an Duda, New York/ Cari bbean
Super fund Branch |, Emergency and Renedi al
Response Division, U S EPA Region Il, fromM.
Chri stopher J. Mtta, C P.G, Principal
scientist/Project Manager, CGeraghty & Mller,
Inc., and M. Gegory K Shkuda, Ph.D., Senior
Associ ate/ Project Oficer, Geraghty & Ml er,
Inc., re: Residential Well Mnitoring Program
Warwi ck Landfill Site, Warw ck, New York, March
31, 1994. (Attached: Table 1: Summary of

Resi dential Well and Septic System Reconnai ssance
Activities as of March 29, 1994, Warw ck Landfill
Site, Warwi ck, New York, prepared by Geraghty &
MIler, undated.) (Note: Pages 100031 - 100039
are CONFI DENTI AL and are located in the Superfund
Records Center |ocated at 290 Broadway, 18th
Floor, N.Y., NY. 10007-1866.)

Report: Baseline Ambient Air Mnitoring Program
Report, Qperable Unit One Renedi al Design, Warwick
Landfill Site, Warwick. New York, prepared by
Geraghty & Mller, Inc., prepared for The Warwi ck
Admi ni strative G oup, Septenber 1994.

Letter to M. Dam an Duda, New York/ Cari bbean
Superfund Branch |, Energency and Renedi al
Response Division, U S. EPA Region Il, fromM.
Chri stopher J. Mtta, C P.G, Principal
scientist/Project Manager, Ceraghty & Mller,
Inc., and M. Gegory K Shkuda, Ph.D., Senior
Associ ate/ Project Oficer, Geraghty & Mller,

Inc., re: Renedial Design, Warwick Landfill Site,
Warwi ck, New York, Septenber 2, 1994.



P. 100129 - Letter to M. Dam an Duda, New York/ Cari bbean
100130 Super fund Branch |, Emergency and Renedi al

Response Division, U S EPA Region Il, fromM.
Scott W Colla, Staff Scientist, Ceraghty &
MIller, Inc., M. Christopher J. Manager, CP.G,
Princi pal Scientist/Project Manager, Geraghty &
MIller, Inc., M. Gegory K Shkuda, Ph.D., Senior
Associ ate/ Project Oficer, Geraghty & Mller,
Inc., and M. David L. Trozzo, Associ ate/Program
Technical Director, Air Quality Services, Ceraghty
& Mller, Inc., re: Renedial Design, Warwick
Landfill Site, Warwick, New York, Septenber 16, 1994.

P. 100131 - Letter to M. Dam an Duda, New York/ Cari bbean
100138 Superfund Branch |, Emergency and Renedi al
Response Division, US. EPA RegionIl, fromM.

John E. Messinger, Staff Scientist, Geraghty &
MIller, Inc., M. Christopher J. Mtta, C PG,
Princi pal Scientist/Project Manager, Geraghty &
MIller, Inc., and M. Gegory K Shkuda, Ph.D.,
Seni or Associ ate/Project Oficer, CGeraghty &
MIler, Inc., re: Warwick Landfill Site, Warwi ck,
New York, Residential Well Monitoring Program
March 9, 1995. (Attached: 1 Table 1: Summary
of Residential Wll Ranking for the First Round of
the Residential Well Mnitoring Program Warw ck
Landfill Site, Warwi ck, New York, prepared by
Geraghty & Mller, Inc., undated; 2. Table 2: New
York State and Federal MCLs for Constituents
Detected in Residential Well Sanples, Warwi ck
Landfill Site, Warwi ck, New York, prepared by
Geraghty & Mller, Inc., undated; 3. Table 3:
Resi dential Wells Schedul ed to be Sanpled During
the Second Round of the Residential Well

Moni toring Program Warwi ck Landfill Site,

Warwi ck, New York, prepared by Cerachty & Mller,
Inc., undated.) (Note: Pages 100136 - 100138 are
CONFI DENTI AL and are | ocated in the Superfund
Records Center at 290 Broadway, 18th Floor, N.Y.,
N. Y. 10007-1866.)

P. 100139 - Letter to M. Janes Petty, fromM. Mchael J.
100139 Kadl ec, Public Health Specialist Il (Env.), Bureau
of Environnental Exposure |nvestigation, Ofice of
Public Health, State of New York Departnent of
Health, re: Water sanples collected fromwell,
July 18, 1995.



100140
100140

100141
100141

100142
100142

100143
100143

100144
100144

100145
100145

Letter to Ms. Bernice Patterson, fromM. M chael
J. Kadlec, Public Health Specialist Il (Env.),
Bureau of Environmental Exposure |nvestigation,
Ofice of Public Health, State of New York
Department of Health, re: Water sanples collected
fromwell, July 18, 1995.

Letter to Ms. Carol Minsey-Strawder, from M.

M chael J. Kadlec, Public Health Specialist II
(Env.), Bureau of Environmental Exposure
Investigation, Ofice of Public Health, State of
New York Department of Health, re: Wter sanples
collected fromwell, July 18, 1995.

Letter to Ms. Alice Dolson, fromM. Mchael J.
Kadl ec, Public Health Specialist Il (Env.), Bureau
of Environmental Exposure |nvestigation, Ofice of
Public Health, State of New York Departnent of
Health, re: Water sanples collected fromwell,
July 18, 1995.

Letter to Ms. Carol Minsey-Strawder, from M.

M chael J. Kadlec, Public Health Specialist Il
(Env.), Bureau of Environnental Exposure
Investigation, Ofice of Public Health, State of
New York Departnment of Health, re: Wter sanples
collected fromwell, August 2, 1995.

Letter to Ms. Alice Dolson, fromM. Mchael J.
Kadl ec, Public Health Specialist Il (Env.), Bureau
of Environmental Exposure |nvestigation, Ofice of
Public Health, State of New York Departnent of
Health, re: Water sanples collected fromwell,
August 2, 1995.

Letter to M. Janes Petty, fromM. Mchael J.
Kadl ec, Public Health Specialist Il (Env.), Bureau
of Environmental Exposure |nvestigation, Ofice of
Public Health, State of New York Departnent of
Health, re: Water sanples collected fromwell,
August 2, 1995.



3.0 REMEDI AL | NVESTI GATI ON - OPERABLE UNIT TWD

3.1 Sanpling and Anal ysis Pl ans

P. 300001 - Plan: Final Field Qperations Plan. Qperable Unit
300135 Two, Remedi al Investigation/Feasibility Study,

VWarwi ck Landfill Site, Warwi ck Neww York, Vol une |

of Ill, Field Sanpling and Anal ysis Plan, prepared

by Geraghty & MIler, Inc., prepared for The
Warwi ck Admini strative Goup, February 1993.

P. 300136 - Plan: Final Field Operations Plan, Qperable Unit
300255 Two, Remedi al Investiation/Feasibility Study,
VWarwi ck Landfill Site, Warwi ck New York, Volune II
of I'll, Quality Assurance Project Plan, prepared

by Geraghty & MIler, Inc., prepared for The
Warwi ck Admi ni strative Goup, February 1993.

P. 300256 - Plan: Final Field Qperations Plan, Operable Unit
300337 Two, Remedial Investigation/Feasibility Study.
Warwi ck Landfill Site. Warw ck New York. Vol une
111 of Ill, Health and safety Plan, prepared by

Geraghty & Mller, Inc., prepared for The Warwi ck
Adm ni strative Goup, February 1993.

3.3 Wrk Pl ans

P. 300338 Plan: Final Wrk Plan, Qperable Unit Two,
300450 Renedi al I nvestiaation/Feasibility Study, Warw ck
Landfill Site, Warwi ck, New York, prepared by
Ebasco Services Incorporated, prepared for U S.
EPA, January 1992.

3.4 Remedi al I nvestigation Reports

P. 300451 - Report: Ecological Reports, Qperable Unit One
300588 Remedi al Design, and Operable unit Two Renedi al
Investigation, Warwick Landfill Site, Warwi ck, New

York, prepared by CGeraghty & Mller, Inc.,
prepared for The Warwi ck Adm ni stative G oup,
August 1994,

P. 300589 - Report: ENVIRON Corporation Qualifications
300602 Statenent, prepared ENVI RON Corporation, prepared
for U S. EPA Novenber 1994.
P. 300603 - Report: Final Remedial Investigation Report,
300740 Qperable Unit Two, Warwick Landfill Site, Warw ck.
New York, Volunme | of |1, prepared by Geraghty &

MIller, Inc., prepared for The Warwi ck
Adm ni strative Goup, July 1995.



3.5

P.

P.

300741 - Report: Final Renmedial Investigation Report,
301044 Qperable Unit Two, Warwick Landfill Site, Warwi ck,
New York, Volurme Il of Il, prepared by Geraghty &
MIller, Inc., prepared for The Warwi ck
Admi ni strative Goup, July 1995.

Cor r espondence

301045 - Menorandumto H. Ken W Brown, Manager,

301046 Technol ogy Support Center, Technol ogy Transfer and
Techni cal Support Branch, U S. EPA, from M.
Steven M Pyle, Chem st, Methods Research Branch,
QAD, U S EPA Ofice of Researeh and Devel opnent,
re: Transmittal of Letter Report, Feasibility of
Using Direct Agueous Injection (DAl) for the
Determ nation of Cellosolves in Agueous Sanpl es,
February 12, 1992.

301047 - Letter to M. Doug Garbarini, Eastern New

301053 Yor k/ Cari bbean Superfund Section |, Emergency and
Remedi al Response Division, US. EPA fromM.
Chri stopher J. Mtta, Senior Scientist/Project
Manager, GCeraghty & Mller, Inc., and M. Bruce S
McCl el lan, Project Director/Project Oficer,
Geraghty & Mller, Inc., re: Field Qperations
Pl an, Qperable Unit Two, Renedi al
Investigation/Feasibility Study, Warw ck Landfill
Site, Warwi ck, New York, Cctober 26, 1992.

301054 - Menmorandumto Ms. Julie Allen, Renedial Project
301054 Manager, U S. EPA, Region I, fromM. Kenneth W
Brown, Manager, Technol ogy Support Center, U. S.
EPA, O fice of Researeh and Devel opnent, re:
Anal ytical Support for the Warwi ck Landfill,
February 17, 1993.

301055 - Letter to Ms. Julia Alen, Eastern New

301056 Yor k/ Cari bbean Superfund Section |, Emergency and
Remedi al Response Division, US. EPA fromHr.
Chri stopher J. Mtta, C P.G, Principal Scientist,
Geraghty & Mller, Inc., and M. Gegory S.
Shkuda, Ph.D., Senior Associate, Ceraghty &
Mller, Inc., re: Warwick Landfill Site, Warw ck,
New York, Subm ssion of the Final Field Operations
Plan (Final FOP) for Operable unit Two of the
VWarwi ck Landfill site, March 1, 1993.

301057 - Letter to M. Paul Mntney, Georgia-Pacific, from

301060 Ms. Julia E. Allen, Project Manager, Eastern New
Yor k/ Cari bbean Section |, U S. EPA re:
G oundwat er Sanples for dycol Ether Analyses at
Warwi ck Landfill Superfund Site, Warw ck, New
York, May 13, 1993. (Attached: Feasibility of
Usi ng Direct Agueous Injection (DAl) for the
Det erm nation of Cellosolves in Agueous Sanpl es, undated.)



P.

P.

P.

5.

5.

0

1

301061
301066

301067
301076

301077
301078

301079
301079

Letter to Ms. Janet Cappelli, New York/Caribbean
Superfund Branch |, Enmergency and Renedi al
Response Division, U S EPA Region Il, fromM.

Christopher J. Mtta, Principal Scientist/Project
Manager, Ceraghty & Mller, Inc., ard M. Gegory
K. Shkuda, Ph.D., Senior Associ ate/ Project
Oficer, CGeraghty & Mller, Inc., re: Wrwck
Landfill Site, Warwick, New York, Proposed

Modi fications for the QU2 Renedial Investigation
and the QU1 Renedi al Design, August 25, 1993.

Menor andum t o Regi onal Adnministrators, Regions |-
X, fromM. Richard J. Quinond, Assistant Surgeon
General, USPHS, Acting Assistant Adninistrator,

U S. EPA, Washington, D.C., re: New Policy on
Performance of R sk Assessments During Renedi al
Investigation/ Feasibility Studies R /FS)

Conducted by Potentially Responsibility Parties
(PRPs), Septenber 1, 1993.

Letter to M. Mark G anger, Project Mnager,
Eastern New York/ Cari bbean Section I, U S. EPA
Region Il, fromM. WIliamP. Eckel, Senior
Chem st, Disposal Safety Incorporated, re:
Threshol d Concentrati ons of dycol Ethers in

G ound Water, March 22, 1994. (Attached:

Drinki ng Water Threshol d Concentrati ons Based on
Subchronic and Chronic Oral Reference Doses for
dycol Ethers (all doses in Mcrograns pre liter:
ppb), prepared by Disposal Safety Incorporated,
March 22, 1994.)

Menorandumto M. Dam an Duda, Renedi al Project
Manager, U.S. EPA Region Il, fromM. Kenneth W
Brown, Director, Technol ogy Support Center, U S
EPA, O fice of Researeh and Devel oplent, re:

Warwi ck Sanpl e Anal yses Results, February 3, 1995.

RECORD CF DECI SI ON

Record of Deci sion

500001
500096

Record of Decision, Warwick Landfill Site, Town of
Warwi ck, Orange County, New York, Prepared by U S.
EPA, Region I, June 27, 1991.



7.0

7.2

7.8

P.

ENFORCEMENT

Endanger ment Assessments

700001
700112

700113
700218

Report: Baseline JRi sk Assessnent for Operable
Unit Two, Warwi ck Landfill, Warwick New York,
prepared by ENVI RON Corporation, prepared for
Pitney, Hardin, Kipp & Szuch, July 1995.

Report: Addendum A to Baseline R sk Assessment,
prepared by Ms. G ndy F. Kl eiman, Senior

Consul tant, ENVI RON Corporation, and M. Stephen
T. Washburn, Principal, ENVI RON Corporation,
prepared for M. Doug Garbarini, Chief, Eastern
New Yor k/ Cari bbean Section I, U S EPA Region II,
July 25, 1995.

Adm ni strative Orders

700219
700256

700257
700264

700265
700270

Adm ni strative Order on Consent for Renedi al

I nvestigation/Feasibility Study, Operable Unit No.
2, Index No. Il CERCLA-20214, prepared by U S.
EPA, Region Il, Septenber 28, 1992.

Anendnent to Adm nistrative Order on consent,
I ndex No. |1-CERCLA-20214, prepared by U S. EPA
Region I, My 16, 1995.

Adm ni strative Oder Directing Conpliance with
Request for Access, Index No. |l CERCLA 94-0201,
prepared by U S. EPA Region Il, date illegible.

Cor r espondence

700271
700273

700274
700274

Menorandumto M. Stephen D. Luftig, Acting
Director, Ofice of Energency and Renedi al
Response, U S. EPA, Region Il, from M. Kathleen
C. Callahan, Drector, Emergency and Renedi al
Response Division, re: PRP Performance of R sk
Assessment During the Operable Unit Renedi al
Investigation/Feasibility Study at the Warw ck
Landfill Superfund Site, Orange County, New York,
Decenber 9, 1994.

Menorandumto Ms. Kathleen C. Call ahan, Director,
Enmergency and Renedi al Response Division, U S.

EPA, from M. Stephen D. Luftig, Acting Director,

O fice of Enmergency and Renedi al Response, re:

Acknow edgnent of Region Il Consultation for PRP
Request to Performthe Baseline R sk Assessnent at

the Warwi ck Landfill Superfund Site, Decenber 28, 1994.



700275 -
700276

Letter to M. Dam an Duda, Energency and Renedi al
Response Division, U S EPA Region Il, fromM.
Stephen T. Washburn, Principal, ENVI RON
Corporation, and Ms. G ndy F. Kl einan, Senior
Consul tant, ENVI RON Corporation, re: Warw ck
Landfill Ri sk Assessnent, May 5, 1995.

10. 0 PUBLI C PARTI Cl PATI ON

10.9 Proposed Pl ans (SOP, FOP)

P.

10. 00001 -
10. 00009

10. 00010 -
10. 00010

Pl an: Superfund Proposed Pl an, Warwack Landfill
Site, Town of WArwi ck, Orange county, New York,
prepared by U S. EPA Region Il, July 1995.

Letter to Ms. Kathleen Callahan, Director,
Energency & Renedi al Response Division, US. EPA
Region I, fromM. Mchael J. O Toole, Jr.,
Director, Division of Hazardous Waste Renedi ati on,
New York State Departnent of Environmental
Conservation, re: Proposed Renedial Action Plan,
Warwi ck Landfill Site, July 26, 1995.



APPENDI X |V
NYSDEC LETTER OF CONCURRENCE

NEW YORK STATE DEPARTMENT OF ENVI RONVENTAL CONSERVATI ON <I M5 SRC 0295260C>
59 WIf Road, Al bany, New York 12233
M cheal O Segate
Conmi ssi oner

SEP 29 1995

Ms. Kat hl een Cal | ahan

Director

Energency & Renedial Protection Division
U S. Environmental Protection Agency
Region |1

290 Br oadway

New York, NY 10007- 1866

Re: Warwick Landfill Site Operable Unit 2 ID No. 336014
Record of Decision

Dear Ms. Call ahan:

The New York State Department of Environnmental Conversation has reviewed the record of
decision for the Wrwi ck Landfill site. The Departnent concurs with the selected remedy of no further
action as it is detailed in the above-referenced docurent.

If you have any questions, please contact M. Jonathan Greco, of ny staff, at (518)
457- 3976.

Si ncerely,

<|I MG SRC 0295260D>

M duel J. O Tools, Jr.

Director

Di vi si on of Hazardous Waste Renedi ation



APPENDI X V
RESPONSI VENESS SUMVARY
WARW CK LANDFI LL SUPERFUND SI TE

I NTRCDUCTI ON

A responsi veness summary is required by Superfund regulation. It provides a summary of citizens'
coments and concerns received during the public comment period, and the United States Environmental
Protection Agency's (EPA's) and the New York State Departnent of Environmental Conservation's (NYSDEC s)
responses to those comrents and concerns. Al comrents summarized in this docurment have been consi dered
in EPA's and NYSDEC s final decision for the selected renedy for the Warwi ck Landfill site (Site).

SUMVARY OF COWMUNI TY RELATI ONS ACTI VI TI ES

Conmuni ty involvenent at the Site has been strong. EPA has served as the | ead Agency for comunity
relations renedial activities at the Site.

The Proposed Plan for the Site was released to the public for comrent on July 28, 1995. This docunent,
together with the Renedial Investigation report, the Baseline R sk Assessment and other reports, was made
available to the public in the Administrative Record file at the EPA Docket Roomin Region I, New York,
and in the information repository at the Warwi ck Town Hall, 132 Kings H ghway, Warwi ck, New York and the
G eenwood Lake Village Hall, Church Street, G eenwood Lake, New York. The

notice of availability for the above-referenced docunents was published in the Sunday Tinmes Herald Record
on Aucust 13, 1995 and the G eenwod Lake and West MIford News on At gust 9, 1995. The public comment
period on these docunents was open fromJuly 28, 1995 to August 27, 1995. At the public neeting, the

Dut ch Hol | ow Homeowners Associ ation (DHHA) requested a thirty (30) day extension to the public conmment
period. This extended the comrent period until Septenber 26, 1995.

A neeting with town officials was held on August 15, 1995 to discuss EPA's preferred renedy. That
eveni ng, EPA conducted a public neeting at the Greenwood Lake M ddl e School, G eenwood Lake, New York to

di scuss the Proposed Plan for Qperable Unit Two and to provide an opportunity for the interested parties
to present oral comments and questions to EPA

Attached to the Responsiveness Summary are the followi ng Appendi ces:
Appendi x A - Proposed Pl an

Appendi x B Public Notices

Appendi x C - August 15, 1995 Public Meeting Attendance Sheets (Not Avail able)

Appendi x D - August 15, 1995 Public Meeting Transcri pt

Appendi x E Letters Submitted During the Public Comment Period
SUMVARY OF COWMMENTS AND RESPONSES

Conmrent s expressed at the August 15, 1995 public nmeeting and witten coments received during the public
comme period have been categorized as foll ows:

. Qperable Unit Two (OUJ2) Remedy Sel ection

. Hydr ogeol ogy/ G- oundwat er



. Alternate Water Supply

. Resi dential Well Monitoring Program
. Nat ure and Extent of Contam nation
. Ri sk and Heal th Assessnent

. Property Val ues

A summary of the comments and EPA's responses to the comrents is provided bel ow

A Operable Unit Two Remedy Sel ection

Sel ect ed Renedy

Conmment 91: (One commenter expressed concern that EPA cannot guarantee that groundwater problens will not
occur in the future. The comrenter, as well as DHHA' s Technical Assistance Grant (TAG advisors, also

insisted that the residential well are vulnerable to contam nation regardl ess of the source.

EPA' s Response: EPA has determined that the |l ow | evels of contam nation found in residential wells

northeast of the landfill are not landfill-rel ated because these homes are hydraulical ly upgradi ent of
the landfill. Also, residential wells |ocated downgradient of the Site did not show any contam nati on.
Once the landfill is capped, the anobunt of precipitation-induced |eachate will be significantly reduced,

which will further dimnish any |ikelihood that these hones will be inpacted by Site-rel ated contam nants
in the future. Wile EPA cannot guarantee that residential wells in the vicinity wll

not be inpacted by groundwater contam nation, the Agency believes that it is unlikely that any potential
future contam nati on woul d be site-rel ated.

Comrent #2: One commenter was concerned that the installation of a landfill cap will only serve to slow
down generation/production of the rainwater-induced | eachate fromthe landfill and will not
prevent the mgration of contam nation already present in the water table.

EPA' s Response: Upon construction of the landfill cap under OQJ1, the principal threats, nanely,
precipitation-induced | eachate and | eachate seeps, of the Site will have been addressed. Wile the
groundwat er beneath the Site will not be contained, the landfill cap will be very effective in

significantly reducing the amount of infiltration (and subsequent production of |eachate) and be
protective of the adjacent wetlands. Furthernore groundwater sanpling results indicate that groundwater
contammation is not significant enough to warrant groundwater containnent, collection

or treatnent.

Conmmrent #3: (One commenter inquired if EPA had a contingency plan with respect to future contamnation in
pl ace. Another comrenter inquired if the landfill wll be nonitored.

EPA' s Response: After construction of the landfill cap, an operations and naintenance (O+tM plan for the
Site will be inplenmented. Part of the post-construction activities will include a sanpling program for
air, groundwater, sedinent, surface water and landfill gas to ensure that the renedy renains protective
of human heal th and the environment over the long term

Conmment #4: Sone Conmenters expressed concern that the placenent of the landfill cap could cause a
change in the direction of groundwater flow, thus redirecting the flow of contam nation into areas which
were previously uncontam nated. They al so expressed concern that there is no guarantee that all wells
around the landfill will be safe in the future.

EPA' s Response: The installation of the cap will not affect the direction of groundwater flow, since the
hydr ogeol ogi ¢ gradients will not change (See al so EPA's response to Comment #1).



Conmment #5: DWHA's TAG advi sors, as well as nany commenters, expressed concern that the preferred renedy
of No Further Action was not cost-effective. They indicated that connection to a public water supply (at
a cost of $2 mllion) should have priority over the $16 nmillion that EPAis willing to spend on the cap,
whi ch includes $2.5 nmillion for the groundwater nonitoring program The installation of the public water
supply would elimnate the need for groundwater nonitoring. The TAG advi sor had previously recomended,
during the public coment period for remedy selection for QU 1, that an alternate water supply would be
the nost conprehensive, cost-effective, risk-free, permanent

solution to groundwater contam nation in the comunity.

EPA's Response: As a result of the Q)1 R, EPA determned that a landfill cap would be required to
protect human health and the environnent. In addition, the data generated as part of the Q)1 R did not
support the action of providing an alternate water supply to homes in the vicinity of the Site where | ow
level s of VOCs were detected in residential wells. As a precautionary measure, however, carbon filters
were put on certain residential wells. Based on the results of the QJ2 R, EPA deternined that no
groundwat er renedi ati on woul d be required at the Site. The |atest capital construction cost estinate for
the cap is approximately $4 nillion. The estimated present worth val ue of the cap, including operation
and mai ntenance, is approximately $14 mllion. The estimated present worth of the groundwater nonitoring

and the residential wells is approximately $3.5 nillion. |Irrespective of whether homes in the vicinity
of the landfill are connected to a public water supply, groundwater nonitoring would be required to
ensure that the landfill cap is protective of hunan health and the environnent because hazardous waste

materials will remain on-site.
Remedi al | nvestigation

Conmment #6: Sone commenters expressed concern that the EPA has engaged the cooperation of the
potentially responsible parties (PRPs) during the investigations of the Site and that, as a result, these
i nvestigations were not conducted in a scientifically valid manner. According to the commenter, a valid
study woul d have recomrended the installation of in alternate water supply for the area.

EPAs Response. |In applying an enforcenent-first policy, in an effort to conserve federal funds, EPA
negoti ated an Administrative Order on Consent (ACC) with the PRPs to conduct the Q2 R and permtted
themto hire their own contractor to performthe work. Attached to the AOCis a Statenment of Wrk

(SOW which was prepared by EPA to ensure that the work woul d be perfornmed in a scientifically valid
manner. Base, on the SON a Wrk Plan, a Quality Assurance/ Quality Control (Q¥ Q) plan, and a Field
Operations Plan were devel oped to ensure a conprehensive R which woul d define the extent of groundwater
contamnation at the Site. The PRPs enployed a reliable contractor to conduct the investigation, whom
EPA approved based on the contractor's technical expertise and experience.

EPA, including hydrogeol ogi sts and experts in the fields of risk assessment, wetlands, air and |andfill
caps, with the assistance of NYSDEC, reviewed and approved all plans and reports regarding the QU2 RI.
As part of their effort, EPA with the assistance of NYSDEC, directed all aspects of the work by the PRPs
and their contractor. EPA also hired its own contractor to oversee the work of the PRPs' contractor.

EPA personnel and Agency contractors were in the field overseeing the PRPs work during all the major
field activities. EPA s contractor split sanples with the PRPs' contractor to verify the accuracy of
their results. Al data generated during the study was validated according to EPA guidelines. These

af orenentioned activities are typically followed by EPA at sites where the Agency oversees PRPs

i mpl enent ati on of work.

Refer to EPA's previous response with regard to this comment that a valid study woul d have recommended an
alternate water supply.

Conmrent #7: Sone conmenters expressed concern regarding the adequacy of the |ocations, nunbers and
depths of wells installed for the study.

EPA' s Response: The decision to install an additional ten nonitoring wells as part of the Q)2 R, in
addition to the twelve wells installed as part of the Q)1 R, was based on the recomrendati ons of EPA
and NYSDEC hydrogeol ogi sts. As part of the Q)2 R, all 22 nonitoring wells, at depths varying from 10



to 324 feet, nost of which are located in the shallow bedrock aquifer, were sanpled. EPA believes that
the nunber, location and depth of wells were adequate to determ ne the hydrogeol ogic nature of the Site
ar ea.

Comrent #8: One commenter inquired if the nonitoring wells and test results have been properly protected
from contami nati on.

EPA's Response: Al the nmonitoring wells installed during Q)1 and QU2 were constructed i n accordance
with EPA guidelines for nmonitoring well construction to ensure that the wells were not

contam nated when they were installed. In addition, all monitoring wells are kept |ocked to protect
agai nst any vandal i smand tanpering. The groundwater sanples were collected, transported and anal yzed
according to strict EPA Q¥ QC and chai n-of - cust ody procedures to ensure the environnental sanpling data
accurately reflect the contam nants present in the sanples.

G her/ m scel | aneous

Conmment #9: The DHHA was concerned that the public neeting was schedul ed during peak vacati on season,
giving only two weeks advanced noti ce.

EPA's Response: EPA usually schedules a public meeting two weeks after the start of the public comrent
period; this allows the public 1) tine to review the documents prior to the public neeting and 2) tine to
respond and subnit additional coments after the public meeting presentation. |In addition, in response
to the DHHA request for additional time to review the technical docunents and EPA's preferred renedy, EPA
granted a 30-day extension to the public comment period. Al though the public

nmeeting was held during the summer, over sixty people were in attendance.

Comment #10: The DHHA expressed concern that its TAG advisors did not have sufficient time to review the
QU2 docunents prior to the neeting and, thus, were not able to prepare or participate at
the public mneeting.

EPA' s Response: EPA sent DHHA's TAG advisor the Rl prior to the opening of the public comrent period

whi ch began on July 28, 1995. The public meeting took place two weeks |ater on August 15, 1995. EPA
offered to neet with the DMWWA and its TAG advisors to discuss the Q)2 R findings on EPA's QU 2 proposed
No Further Action renedy. In addition, as noted above, EPA Granted a 30-day extension to the public
conment period at the DHHA s request.

Comrent #11: The DWVHA expressed concern that EPA has not been responsive to its needs and has del ayed
the processing the extension of project period of the TAG

EPA' s Response: For the past two years, EPA nmade significant efforts to provide the DKHA and its TAG
advisors with as nmuch information as they required with respect to understanding the Site. These efforts
i ncl uded nunerous tel ephone conversations and letters, transmtting technical data and infornation about
the Site.

In Decenmber 1994, the DHHA had submitted a payment request to EPA. |t was apparent fromthe paynent
request that the DHHA's TAG advi sors had performed work after the expiration of the project period of the
TAG Prior to its Decenber subnittal, the DHHA had been notified by EPA through Several tel ephone
conversations that its TAG project period would need to be extended. In January 1995, EPA notified the
DHHA by letter that a request for extension to its TAG was necessary in order to process paynents.
Subsequent |y, the DHHA subnmitted the request for extension; however, the request was inconplete and nore
i nformati on was necessary before EPA could grant approval. After the supplenental information was

recei ved, EPA approved the extension request, and processed the rel ated paynent request. EPA had received
no indication fromthe DHHA that its TAG advi sors were not working on the project while EPA processed the
TAG ext ensi on.

Comrent #12: One commenter inquired if the landfill will be renoved fromthe National Priorities List
(NPL) after the capping, how long after capping would this take and if this is performed for all sites.



EPA's Response: The Site will likely be deleted fromthe NPL within a few years after construction of
the cap. Utimately, all sites will be deleted fromthe National Priorities List (NPL). Once a site has
been del eted, however, EPA still has the authority to take renedial action if it is deemed necessary.

EPA first proposes a site for deletion fromthe NPL, solicits comments on the proposed del eti on, responds
to these cooments, and then recommends the Site for final deletion fromthe NPL.

Comment #13: DHHA's TAG advi sors expressed concert that the OJ 2, Proposed Plan does not consider
possi bl e future devel opnent.

EPA' s Response: Future residential devel opnent was not evaluated for the landfill, since the Q)1 cap
remedy precludes residential devel opnent of the landfill itself. Future residential devel opnent of the
areas adjacent to the Site was evaluated in the risk assessment to deternine the risks posed if potential
future residents drilled wells in areas around the Site. The groundwater sanpling results fromthe Site
were used to represent the groundwater a hypothetical resident |iving adjacent to the

landfill would consume. The future on-site and off-site residents were evaluated as if each were
drinking two liters of the on-site/off-site groundwater for each year for 30 years Qut of a 70-year
lifetine. For this scenario, the risk was determned to be within EPA's acceptable risk range. There is
no indication that any contam nant plume (organic or inorganic) is occurring off-site

B. Hydrogeol ogy/ G oundwat er

Comment #14: Sone commenters inquired about the direction of groundwater flow and the potential inpacts
to the wetl ands.

EPA' s Response: The direction of groundwater flow varies, depending on which aquifer is being discussed.
For the nost part, the shallow bedrock aquifer contains the mpjority of the water used in thearea and the
direction of groundwater flowis to the southwest. The groundwater in the overburden aquifer flows in
many directions as a result of conplex hydrogeol ogy. Inpacts to the wetlands fromthe Site can be
described as nmininal, because of |ow concentrations of contam nants neasured in the wetlands, |ack of

evi dence of potential bioaccumul ati on of contam nants, absence of fishing and other recreational
activities, and absence of any known endangered speci es.

Conmment #13: Sone commenters expressed concern regarding the punp test; their concern was specifically
related to whether the use of only two wells northeast of the landfill was sufficient froma statistica
perspective to nake an assessnment of groundwater flow, particularly the potential for flowto the
northwest or northeast, and whether the wells were appropriately located, (i.e., the wells nay not have
been installed in the same portion of the aquifer fromwhich the residential wells draw their water).

EPA' s Response: Although only two deep bedrock nonitoring wells were utilized, infornmation gathered from
these wells was just a small portion of the data used to determne the direction of groundwater flow
Nunerous nonitoring wells and piezoneters were installed and sanpl ed, and nunerous residential wells to
the northeast were sanpled. This information indicators that the groundwater noving to the southwest
woul d have to overcone a significant gradient in order to flow north. The data generated

fromboth the Q01 Rl and the QJ2 R indicate that the landfill is not the source of the |ow |evels of
contamnation found in the residential wells

Comrent #16: One commenter inquired as to the difference between a shallow well and a deep well.

EPA's Response: For the Site, the shallow wells range from6 to 45 feet, and the deep wells range from
45 to 324 feet.

C. Alternate Water Supply
Comment #17: Mbst commenters and DHHA's TAG advi sors expressed strong support for the inplenentation of

an alternate public water supply system since they believe it would be cost-effective and woul d be
beneficial for health.



EPA's Response: The QU2 R indicates that the low levels of site-related groundwater contam nation do
not pose unacceptable risks to human health and the environnment and fully supports the preferred No
Further Action remedy. The linited groundwater contam nation, the direction of groundwater flow way from
the residences in the northeast and the fact that contam nation does not appear to be migrating off-site
confirmthat there is no technical basis for selecting an alternate water public supply

system as a renedy.

Conmment #18: Sone commenters were concerned that the Superfund program as related to the Site, could
not protect the Village of G eenwood Lake's (VA.'s) public water supply system

EPA' s Response: EPA believes that it is unlikely that the Site could have a negative inpact on the VA
aqui fer system which is situated nearly 1 1/2 mles downgradient of the Site. As part of the Q)2 R,
ten downgradient nmonitoring wells were sanpled. The resulting data indicated very |low | evels of VOCs and
sone | evel s of inorganics above New York State (NYS) standards; there is no indication of a contam nant
plume nmigrating off-site. The risks posed by the Site were within EPA's acceptable risk range. The
VA.'s public water supply is nonitored for a variety of paraneters by the New York State Departnment of
Heal th (NYSDOH) under the state public water supply standards, as are all public water supplies serving
nore than 25 persons. Sone of these wells will be included in the nonitoring programto be conducted
after the construction of the cap to ensure that contamination is not mgrating fromthe Site.

D. Residential Well Mnitoring Program (RAWP)

Comment #19: The DHHA expressed concern that the residential well programwas not conplete, that
everyone within the radius of the study was not properly contacted and that registered letters were
not sent to the residents.

EPA' s Response: EPA believes that the RAWP is a conprehensive effort to obtain residential well quality
data fron all homes in the vicinity of the Site. The RWP was devel oped by the PRPs's contractor and was
revi ened and approved by EPA and NYSDEC. The study area was defined as one-quarter mle fromthe
landfill boundary in all directions. One of the activities conducted as part of the RAWP was a thorough
canvassi ng of the residents within the study boundary. The canvassing effort involved door-to-door
interviews with residents, telephone calls and mailings which included a well survey, access agreenent
and a stanped return envel ope, to those property owners who could be contacted and were within the study
area. Prior to sanpling the residential wells, an access agreenent was executed by the honeowner.

However, in an effort to further expand the nunber of participants in the program EPA and the PRPs'
contractor recently performed a follow up door-to-door survey of many of the residents in the area and
transmitted registered letters. The response to this latest effort to contact residents will be

refl ected by expandi ng the nunmber of residential wells to be included during the third sanpling event.
EPA and the PRPs have al so contacted the Town of Warwi ck to secure tax and ownership informati on about
properties which have been abandoned or are seasonal |y occupi ed.

Commrent #20: Two conmenters expressed concern that they were contacted, but their well was not sanpl ed.

EPA' s Response: EPA assured these residents that they would be contacted in the future to arrange for
the sanpling of their wells. EPA also requested at the public nmeeting that if any other residents within
the one-quarter mle radius were not contacted, or if anyone had know edge of others within the
one-quarter mle area that had not been contacted, to provide that information to EPA. (Note: As of the
date that his ROD is being i ssued, EPA has not been contacted by any additional parties.)

Comment #21: Two conmenters expressed concern that their wells would not be sanpl ed, since they were
outside of the one-quarter mle radius. They requested infornmati on on conpanies that performresidential
wel | sanpling and analysis, and the fee for these activities. These commenters al so expressed concern
regarding groundwater filters and their effectiveness.

EPA' s Response: NYSDOH has indicated that it has a |list of various conpani es which test private well



water; this information can be accessed by calling NYSDOH s Environnental Laboratories Approval Program
at (518) 447-4197. A so, NYSDCOH indicated that it nay performsone isolated sanpling for those residents
who are concerned about their drinking water supply.

Carbon filter units are very effective in renoving VOCs fromresidential water supplies; reverse osnosis
units are effective where netals contamnation is a concern. Sanpling for lead is al so suggested in
hones with children and pregnant wonen. The costs of such sanpling can range from $500 to $2000,
dependi ng ont he nunber and type of contam nants anal yzed.

Comment #22: One commenter inquired if EPAw Il notify the residents if their drinking water is
contam nated and what the tinme frame was for the receipt of the sanpling results.

EPA' s Response: EPA transnitted the first round of residential well data with a letter to each resident;
the letters and data were also transmtted to NYSDOH. The letter outlined the specific details of the
data, and identified any contam nant that was detected above NYS or federal standards. In such cases,
the NYSDCOH woul d assess the necessity for any renediation of the water supply. For exanple, during the
first round of the RWP sanpling, |ead was detected above the federal action level; the NYSDCH
subsequently resanpl ed those wells to verify the presence of |ead above standards in those wells. The
subsequent data showed | ead | evel s bel ow the federal action level. EPA will follow these procedures for
all future rounds of the RWP. The validated data should be received by EPAwithin two to three nonths
after the sanpling event and be nailed to residents shortly thereafter.

Comment #23: One commenter expressed concern over an unpleasant odor in her drinking water

EPA' s Response: EPA and the PRPs' contractor visited the resident; the hot water did have an odor, the
cold did not. It is noted, however, that the resident's well is currently connected to a carbon filter
unit, and the RWP sl anpling showed no contaninati on above NYS standards. EPA contacted the NYSDCOH to

follow up on the matter.

Commrent #24: One commenter and the DHHA' s TAG advi sors expressed concern that the carbon filter units

woul d be renoved fromthe affected residential wells

EPA' s ReJponse: NYSDEC has indicated to EPA that the Department does not intend to renove the units
E. Nature and Extent of Contam nation

Commrent #25: Commenters inquired as to the nunber of septic systens sanpled, the kind of chem cals that
were found in the septic systens, and how these chemcals got into the septic systens.

EPA' s Response: El even septic systens were sanpled. Nunerous VOCs were detected in the septic systens,
i ncl udi ng tol uene, chl orobenzene and 1, 1-di chl oroethane. Wile it is uncertain how these chenicals got
into the septic systens, these and other conpounds are typically found in househol d products such as

pol i sh/polish renovers, paints, paint thinners, autonotive degreasers, etc. Also, past practices for

cl eaning septic systens utilized products, such as solvents and degreasers, which

contained the contam nants detected in the septic systens.

Comrent #26: Sone commenters inquired as to the correlation between septic systens and wel |

contam nati on, and expressed concern that the septic systens are not the sole source of contam nation in
residential wells. They suggested that the septic systems di scharges would be small in conparison to the
vast quantity of material disposed in the landfill.

EPA' s Response: On sone properties the well and septic systemare fairly close together providing
conditions which are potentially conducive to cross contam nation. Wlls need not be on the sane
property as a contam nated septic systemto be inpacted. A septic systemcould contam nate several wells
on nei ghboring properties. It is also noted that the residential wells in the area draw water fromthe
bedrock aquifer. These wells are typically cased only for a portion of their depth to allow as much
water to infiltrate into the well as possible so that the well yield is adequate. However, this
construction can also serve as a potential conduit for transport of contam nants across one area of the
bedrock into a deeper portion of the bedrock where the well is screened



Wi |l e EPA agrees that septic systens may not be the Sol e source of contam nation in residential wells,
EPA has determ ned, through the R hydrogeol ogi c study, that groundwater inpacting the residential wells
flows away fromthe northeast residential area. Although it is believed that significant gantities of

waste may have been disposed at the landfill, groundwater beneath and downgradient of the landfill has
shown Iimted contam nation, and there is no direct correl ati on shown between | andfil
contam nants and the residential well contam nation. |In addition, contam nation of an aquifer at the | ow

Level s detected in the residential wells can result fromthe discharge of very small quantities of
contamnants. G ven the levels of contam nants found in the septic systens to the northeast of the
landfill, it would be quite reasonable to find | ow | evel groundwater contamination in this area

Comrent #27: One commenter inquired as to how one could differentiate if the septic system contam nated
the groundwater or if the groundwater contami nated the septic system

EPA' s Response: Both liquids and sedinents in the septic systens were sanpled. The |evels of

contam nati on found on the septic system sedi ments were extrenely high in conparison to groundwater
nmonitoring well data or residential well data. Cross-contamination fromseptic systens to residentia
wells is a coomon problem Coliformbacteria, which is found in waste produced by the hunan body, was
al so detected in residential wells, and, by its nature, is always found in septic systens. This fact
provi des additional evidence that septic discharges have migrated into residential wells.

Comrent #28: One commenter inquired if the residents received questionnaires regarding the use of their
septic systens and the possibl e discharge of any contam nants into the systens.

EPA's Response: No fornmal survey was performed. EPA does not have information on the types of naterials
resi dents have added to their septic systens or if outside contractors have cleaned out their septic
systens. EPA did provide sone of the residents with a fact sheet on septic system nmai ntenance and did
caution the residents regarding the i npacts of disposal of inappropriate liquids to their septic systens.

Comrent #29: One commenter expressed concern about whether the residential wells were |located a safe
di stance from septic systems, assuming that 100 feet was the required distance between a private water
supply well and a septic system including the |each field.

EPA's Response: In this case, it appears as though the spaci ng may not have been adequate. However
regardless if the spacing, residents that have both a residential well and a septic system shoul d be
cautious about the types of materials that they dispose of via their plunbing system as well as the
types of materials they use to maintain these systens. The sanitary codes that have been set up in |oca
comunities or states identify how far the wells should be fromthe septic system The original intent
of this sanitary code buffer zone was to prevent bacteria, e.g., E. coli, fromnigrating fromthe septic
tanks to the wells; these concerns pre-dated concerns regardi ng organi c sol vent contanination of
groundwater and residential wells. EPA is not responsible for establishing these codes. The |oca

heal th department shoul d be able to provide additional infornation regarding best managenent practices
for the installation of residential wells and septic systens.

Comment #30: One commenter suggested that since the solvents showing up in the septic systens are highly
evaporative, they would tend to volatilize before showing up in a residential well, unless |arge
quantities were placed in the septic systens.

EPA's Response: Wiile it is true that VOCs such as those found in the septic systens due tend to
volatilize, they so adsorb to suspended or fixed organic naterials, dissolve in water, and dissolve in
other solvents. Since the presence of very |ow concentrati ons of these contam nants in drinking water
present a health concern, even snmall quantities of these solvents can cause significant groundwater
contam nation problenms. The levels found in the septic systens appear to have been hi gh enough to cause
the problens found in the residential wells northeast of the landfill.

Comment #31: One commenter expressed concern that benzene was detected in nonitoring wells sanpled as



part of the Q)1 RI.

EPA' s Response: Benzene was detected in two on-site nmonitoring wells in OJ1 above the NYS drinking
wat er standard of 0.7 Ig/l. The careinogenic risks identifiedin the OQJ1 risk assessment were within
EPA' s acceptable risk range. During OQU-2, benzene was detected in three downgradi ent wells and one
upgradient well; all detected levels were well below the NYS drinking water standard. The QU2 risk
assessnment showed that risks posed from benzene and ot her contam nants are within EPA's acceptabl e risk
range.

F. Risk and Health Assessmnent
Characterization and Scope of the R sk Assessnent

Comment #32: DHHA's TAG advi sor expressed concern that the risk assessment ignores the fact that actual
residents are close to the Site.

EPA' s Response: The renedial investigation report, based on extensive hydrogeol ogi ¢ investigations,
determ ned that the VOC contam nated residential wells present near the Site are upgradient of the
landfill, and, therefore, are not affected by any landfill contam nation. The downgradi ent residential
wel | s showed no VOC contanination. Ambient air and soil/gas sanpling results indicated that residents
woul d not be exposed to significant |evels of VCCs.

Comment #33: DHHA's TAG advi sor expressed concern that conbi ned exposures to contaninated water and air
that may potentially occur in the future were not taken into account. They al so expressed concern of the
li kel i hood of receptors being inpacted by both VOCs in the anbient air and VOCs vol atilizing during the
use of contam nated groundwater (e.g., ingestion and showering).

EPA' s Response: For carcinogenic risk, anbient air pathways were used in calculating potential cancer
ri sks. Assum ng that the same individuals were exposed through all exposure pathways at chenical
concentrations identified, the addition of groundwater-derived cancer risks to the anbient air risks
woul d not affect, the conclusions of the risk assessnent.

For noncarcinogenic risks, the Hazard Indices (H's) fromthe overburden exposure pathways are m nor
relative to the H's fromanbient air and thus conbi ni ng pat hways woul d not affect the overall risk. The
overall H's from bedrock groundwater and anbient air are simlar in nmagnitude; however, it is not
appropriate to add the two val ues, since the contaninants of concern do not affect the sane target

or gans.

Sel ection of Data on Chem cal Contam nation

Conmment #34: DHHA's TAG advi sor expressed concern that the risk assessment relied solely on Q)2 R data
rather than data fromboth the OJ2 and the QU1 Ris.

EPA's Response: EPA felt it appropriate to represent existing Site conditions and, therefore, utilized
the nost recent sanpling data as used in the baseline risk assessment. The QU1 data was

not entirely dismssed, since it was used to assist in determning the list of chenicals of concern
(CCCs) for the risk assessnent. Any chemical that was found nore than once in the QJ1 and QJ-2 data
sets was included in the initial list of COCs. As a conservative neasure, if the nost recent QU2
sanpling did not detect a chemcal that showed up previously in the OJ)1 data, it was included as a
chemi cal of concern at one half the detection limt. The practice of using one half the detection
limt when a chemical is not detected in a sanpling event to cal cul ate exposure point concentrations is
recommended in the EPA's Ri sk Assessnent Qui dance for Superfund (RAGS) docunment and is discussed in the
Qui dance for Data Useability in Ri sk Assessnent (Part A).

Comrent #35: DHHA's TAG advi sor expressed concern that the trimmng of chemcals found at the Site to a
smal | list of indicator chemicals was contrary to EPA gui dance.



EPA' s Response: The bedrock aquifer sanpling detected 50 conpounds and the overburden sanpling detected
29 conpounds. The procedures utilized in preparing the risk assessment to reduce the list of COCs are
recommended in the RAGS guidance and are used in the najority of risk assessnments prepared by and for
EPA. These procedures direct the risk assessment to concentrate on the chemcals that are contributing
the majority of the risks and recomrend the elinination of chemicals that are considered

essential nutrients such as cal ci um and magnesi um or which are indicative of background conditions or
are detected infrequently.

Conment #36: DHHA's TAG advi sor expressed concern that the elinmination of chemcals that were detected
bel ow regul atory standards is not clear

EPA' s Response: This comrent was al so expressed by EPA during the preparation of the risk assessnent.
In order to clarify this, the risks including the chemcals that were elimnated were recal cul ated based
on their presence below MCLs. As a result, the revised total excess lifetime cancer risk for adults
remai ned essentially unchanged (3 x 10-7 vs. 4 x 10-7) and for children the risk renmained the same (1 x
10-7). For adults and children exposed to the overburden groundwater, the risk renained the sane at 1 x
10-8. As such, the revised assessnent showed that the risks would still fall within the acceptable risk
range

Comment #37: DHHA' s TAG advi sor expressed concern that chemicals were elimnated as a result of
sel ective zone sanpling and were in conflict with EPA gui dance

EPA's Response: The OU-1 and the QU2 risk assessments determ ned that the overburden and bedrock

aqui fers were separate and distinct. These aquifers are not considered "zones" but two separate entities
with different hydrogeol ogi c characteristics, chemstry and contam nants. |f a conpound was not detected
nore than once in the overburden aquifer in both the Q41 and OJ)2 RI's, it was not considered a COC for
the overburder aquifer. The same holds true for the bedrock aquifer. This approach is consistent with
EPA gui dance

Comrent #38: DHHA's TAG advi sor expressed concern that the no-observed-adverse-effect-1evel (NOAEL)
identified in, the risk assessment should not be expressed as a conservative estinmate of a threshol d dose
for the exposed popul ation

EPA' s Response: EPA scientists responsible for verifying noncarcinogenic toxicity informati on eval uate
all risk studies to determne the viability of the NOAEL for use in deternining a safe RFD for the
general popul ation. However, when deriving the related RfD, EPA divides the NOAEL by one or nore
conservative uncertainty factors to account for the variation in the general population, i.e., sensitive
subpopul ations. This is particularly inmportant when extrapolating fromani mals to humans or when a NOAEL
is derived froma subchronic study.

Conmment #39: DHHA's TAG advi sor expressed concern that the use of a dietary Reference Dose (RfD) for
manganese is not justified and msleads the infornmation presented in EPA's intergrated risk infornation
systemor IR'S

EPA' s Response: The nost up-to-date EPA guidance relating to the systemc toxicity of manganese was used
at the time the risk assessment was prepared (July 1995). At that tine, it was standard practice to use
the dietary RFD instead of the water RfD for the groundwater ingestion pathway, based on tie reeval uation
of a critical study (Kondakis) for the water RfFD. The infornation regarding the use of the dietary RFD
for the ingestion of groundwater was recommended by EPA' s National Center for Environmental Assessnent in
Cincinnati. The risk assessnent, used the dietary RRD in the noncancer risk calculations. After this

ri sk assessnent was finalized, a revised nethodol ogy for eval uati ng nanganese was devel oped. A review of
this nmethodol ogy indicates that dietary sources of nmanganese shoul d be separated from nondi etary sources,
such as contani nated groundwater and soil. The dietary RfFD remains viable with a nodifying factor to
account for the nondietary intakes of manganese. 2,000 -g/l of manganese in drinking water remains a
potential concern as expressed by EPA scientists responsible for assessing manganese toxicity in
groundwater. (Some monitoring well sanples did indicate manganese | evel s above this concentration.)
However, it is critical to note that there are currently no residents consuning site-rel ated groundwater,



nor at |levels above the NYS standards of 300 :Zg/l. The groundwater sanples taken fromthe private wells
showed manganese | evels ranging fromapproximately 3 to 60 Zg/l. Al of these sanples were bel ow the
NYS' s d ass GA groundwat er standards of 300 -g/l for nmanganese. Manganese has been found in the
groundwat er bot h upgradi ent and downgradi ent of the site, indicating that it is an el ement occurring
naturally in the underlying aquifers, resulting fromthe geol ogic conditions in the formations.
Manganese is also a landfill |eachate conponent that is contributing to the high levels found in the
groundwater at the edges of the landfill. Under regular conditions, the | evels expected i n downgradi ent
wells would be well below this level, since the set of circunstances to warrant this have not been
realized at the Site, i.e., there is no apparent off-site mgration. EPA s long-termnonitoring program
will include sanpling and anal ysis of downgradi ents residential wells; manganese will be one of the
contam nants eval uated in

that nonitoring program

Comrent #40: DHHA's TAG advi sor expressed concern RfDs were used to eval uate inhal ati on exposures
instead of the nore recent reference concentration (RfC) val ues.

EPA' s Response: As recommended in RAGS, the RFICs Wre used in the evaluation of inhalation exposures and
were converted to RFD units for convenience. The RAGS Part A guidance States that RfD val ues for

i nhal ati on exposures expressed as inhal ed i ntakes (ng/kg-day) are converted to a concentration in air
(mg/ nB) using a human body wei ght of 70 kg and an inhalation rate of 20 n8/day.

Sel ection of Exposure Pathways for Analysis

Conment #41: DHHA's TAG advi sor expressed concern that the discussion of exposure pathways ignores the
potential ingestion of VOCs in household air, in particular exposure to benzene

EPA' s Response: The contam nation of household air, including inhalation, by the VOC pat hway was
evaluated in this risk assessment and was assessed according to Part A of RAGS. Benzene was included as
a CoCin all of the groundwater pathways, including inhalation. The inhalation of volatiles while
showeri ng exposure pathway eval uated the potential risks fromthe inhalation of volatile organic
conpounds found in both the overburden and bedrock groundwater; the evaluation indicated that the
resultant risks were well within EPA's acceptable risk range. Even if it were assuned that an individua

showerel for 24 hours a day, the risk would increase by two orders of nagnitude and still remain within
EPA' s acceptable risk range. In addition, anbient air and soil/gas sanpling results indicated that
appreci able quantities of VOCs would not nmigrate off-site into residences. Anbient air and landfill gas

monitoring will be conducted after the construction of the cap to ensure protection
of human heal th and the environnent.

Comment #42: DHHA's TAG advi sor expressed concern that the disaggregation of H's by toxic effects is not
clear.

EPA' s Response: The risk assessnment shows the H's are segregated by health effects across the network of
maj or body organs/systens and do consider the entire set of toxic effects. For exanple, chromumis
shown to affect each of the four organ systens identified in the risk assessnent.

G Property Val ues

Conmment #43: Sone commenters expressed concern that property val ues were being reduced as a result of
the landfill presence, yet taxes were increasing.

EPA' s Response: The eventual deletion of the Site fromthe NPL, once the landfill cap is installed
shoul d alleviate the stigma that a Superfund Site nay create in communities with the resulting negative
effect on property values. The results of EPA's investigation with respect to the groundwater should
al so help to alleviate concerns.

Comrent #44: On a related matter, one comrenter expressed concern that the Site was located in a Toxic
Waste Zone and that, as the distance fromthe Site increases, property values shoul d increase



EPA's Response: The landfill itself is part of the Superfund Hazardous Waste Site. EPA defines a "site"
based upon any contam nation that has emanated fromthe site. Since no plune of contam nation has been
defined, the landfill is the only part classified as the Site. A Superfund Hazardous Waste Site rel ates
directly to an "area of contamination"; the term Toxi c Waste Zone" is not enployed by EPA in the
Superfund Program The QU2 ROD will affirmatively address the issue that there are no inpacts fromthe
landfill on the surrounding community. This information will be available onto the real estate and
banki ng community.

Conmment #45: Sone conmmenter expressed concern that , although sone property across Penal una Road from

the Site is being offered for public use, the Town of Warwick will not consider the proposal as a result
of its proximty to the Site. This is contrary to EPA's assessnment that no contam nation, airborne and
groundwater, is coning fromthe Site

EPA' s Response: EPA is aware of capped landfills which have been put back into public use. EPAis
unaware that the property being offered has any hazardous waste issues associated with it although

EPA- suggests that the area should be investigated prior to its reuse. EPA has determ ned through
sanpling, however, that this property has not been inpacted by the Site. Assuming that the property has
al so not been inpacted by current activities being conducted there, EPA's risk assessment, show ng no
unaccept abl e risks, indicates that it could be available for any use that the Town deens appropriate
However, EPA does not recommend that the property be devel oped for recreational use

until construction of the cap has been conpl et ed.



APPENDI X A
PROPCSED PLAN
Super fund Proposed Pl an

Warwi ck Landfill Site
<| MG SRC 0295260E>
Town of Warwi ck, Orange County, New York

EPA - Region |1
PURPOCSE OF PROPCSED PLAN

This Proposed Plan identifies a no further action renedy
for the second operable unit (OQJ2) at the Warw ck
Landfill Superfund site (the Site), located in the Town of
Warwi ck, Orange County, New York. The Proposed Pl an

was devel oped by the U S. Environmental Protection

Agency (EPA), as the |lead agency, with support fromthe
New York State (NYS) Departnent of Environmental
Conservation (DEC). EPA is issuing the Proposed Pl an

as part of its public participation responsibilities under
Section 117(a) of the Conprehensive Environnental
Response, Conpensation, and Liability Act (CERCLA) of
1980, as anended, and Section 300.430(f) of the National
Conti ngency Plan (NCP).

This Proposed Plan is being provided as a suppl enent to

the Renedial Investigation (RI) report to informthe public
of EPA's and DEC s preferred no further action renedy

and to solicit public coments on this action. As a result
of the R and risk assessnent findings, no other renedial
alternatives were considered; therefore, a Feasibility Study
was not necessary.

The no further action renedy, as described in the
Proposed Plan, is the preferred remedy for the Site.
remedy

Changes to the preferred remedy or a change fromthe
preferred renmedy to another remedy nay be made, if
public comrents or additional data indicate that such a
change will result in a nore appropriate renedial action.
at the

The final decision regarding the selected renedy will be
G eenwood

made after EPA has taken into consideration all public
comrents. Therefore, we are encouraging public

coment on this Proposed Plan and the R report.

Copi es of the R report, Proposed Plan, and ot her
supporting docunentation are available at the following
repositories:

July 1995

Warwi ck Town Hal |

132 Ki ngs Hi ghway

Warwi ck, New York 10990
Tel . (914) 986-1120

G eenwood Lake Village Hall
Church Street

G eenwood Lake, New York 10925
Tel . (914) 477-9215

U S. Environnmental Protection Agency
Energency and Renedi al Response Division
290 Broadway

New Yor k, New York 10007-1866

New York State Departnent of
Envi ronnent al Conservati on

50 Wl f Road
Al bany, New York 12233

Dat es to renenber:
MARK YOUR CALENDAR

July 28 to August 27, 1995
Publ i ¢ comrent period on proposed

sel ect ed.

August 15, 1995
Public neeting to be held at 7:00 PM

G eenwood Lake M ddl e School,

Lake, New YorKk.



COVMIUNI TY RCLE I N SELECTI ON PROCESS

EPA relies on public input to ensure that the concerns of
the comunity are considered in selecting an effective
remedy for each Superfund site. To this end, the R
report has been nade available to the public for a public
comment period whi ch concludes on August 28, 1995.

Pursuant to Section 117(a) of CERCLA, a public neeting
will be held during the public coment period at the

G eenwood Lake M ddl e School, O ange County H ghway

5, Lakes Road, G eenwood Lake, New York on August

15, 1995 at 7: 00 P.M to present the conclusions of the
R, to further elaborate on the reasons for recomendi ng
the preferred renedial alternative, and to receive public
conment s.

Docunentation of the final renedy selection will be
presented in the Record of Decision (ROD) after
consideration of all the public comrents. Coments will

be summari zed in the Responsiveness Summary section
of the ROD.

Al witten cooments shoul d be addressed to:

Dani an J. Duda

U S. Environmental Protection Agency

Energency and Renedi al Response Division

290 Broadway, 20th Fl oor
New Yor k, New York 10007-1866

<I M5 SRC 0295260F>



SI TE BACKGROUND

The Site is | ocated approxi mately one and one-half niles
northeast of the Village of G eenwood Lake in the Town

of Warwi ck, Orange County, New York. The Site is
approximately three-fourths of a mle north of State Route
17A and fronts Penal una Road on its western boundary,

just north of Ad Tuxedo Road (see Map). No buil di ngs
exist on the landfill property, except for a snall partially
denol i shed brick structure. The landfill nound transects
a snall valley and occupi es approximately 19 acres of a
64-acre pareel. An unnaned intermttent streamdrains a
smal | wetlands area on the northwest side of the Site and
flows north into a creek that flows westward and then

sout hward into G eenwood Lake. Another streamis

located on the landfill's southeast side and fl ows
southward into a large wetlands area which is drai ned by
an unnamed perennial streamthat flows south and west

into Geenwod Lake. The area surrounding the Site is
generally hilly with clusters of houses and wooded areas.

WARW CK LANDFI LL SI TE MAP

The Site was owned and farnd by the Penaluna famly

from 1898 to the mi d-1950s, when the Town of Warwi ck

| eased the property fromthe Penaluna famly and utilized
it as a refuse disposal area. The facility accepted

muni ci pal wastes fromthe Town of WArwi ck, which

includes the Villages of Florida, Warwi ck and G eenwood
Lake, and other surrounding towns in Orange County.



The facility also accepted waste materials fromindustries
in the areas; some of these materials contained

hazardous substances. The Town of \Warw ck oper ated

The landfill until 1977.

In April 1977, the Site was | eased fromthe property

owner, Ms. MIlie Mae Penaluna, by Gace Disposal and
Leasing, Ltd. (Grace Disposal), Harrinman, New York. n
July 15, 1977, Grace Disposal was granted a permt to
operate the refuse di sposal area by the Orange County
Department of Health. Infornation, available to EPA
indicates that |arge volunes of industrial waste materials,
cont ai ni ng hazardous substances, were disposed of in the
landfill at this tinme.

In the Spring of 1979, in response to concerns of |ocal
citizens who had reported suspicious dunping activities,
DEC col |l ected and anal yzed | eachate sanples fromthe
Site; the anal ysis showed some heavy netal s, phenols
and vol atile organi ¢ conpounds (VOCs). Shortly
thereafter, Gace D sposal was issued a tenporary
restraining order by the New York State Suprene Court,
pending a town request for an injunction to close the
landfill until state and town ordi nances were satisfied.

Pursuant to a DEC order, the Site was covered, graded,

and cl osed by G ace D sposal. On June 11, 1980, DEC

was notified that a Certificate of Dissolution had been filed
by G ace Disposal. Exam nation of aerial photographs
indicated that the landfill had increased significantly in
size during the late 1970s.

In Septenber 1983, DEC contracted w th Wodwar d-

Cyde Consultants, Inc. to performa prelimnary
investigation of the landfill. Subsequently, in March 1985,
a field investigation programwas perforned; surface

wat er, sediment, soil and groundwater sanples were

anal yzed. The results indicated that the groundwater was
relatively free of contami nants and that sone phenol s

were found in the surface water. The conplete results of
this investigation are sunmarized in the R report for the
first operable unit (QJ 1) for the Site, located in the Site
repository.

In 1985, the Site was proposed for inclusion on EPA's
National Priorities List. (NPL) of uncontrolled hazardous
waste sites and was added to the NPL in March 1989.

On Decenber 28, 1988, sent EPA sent "special notice" letters
to a nunber of potentially responsible parties (PRPs),
namely, parties that EPA had determ ned were

responsi ble for contributing to the contam nation found at
the Site. The letters afforded the PRPs the opportunity to
conduct an RI/FS. EPA did not receive any good faith
proposals fromthe PRPs to undertake or finance the

study. Therefore, the necessary work was perfornmed by

EPA' s contractor, Ebasco, Inc., beginning in August 1989.

From August 1989 until My 1990, the field investigation
for the Q)1 R was perfornmed, which included air

noni toring, a radiological survery, geophysical survey,
surface water, sediment and | eachate sanpling,
nmonitoring well and residential well sanpling and a

hydr ogeol ogi ¢ survey of the aquifers below the Site.

From Sept enber 1989 until Novenber 1990 during the R

for QU 1, residential well sanpling, conducted by EPA

and NYS Departnent of ilth (DOH), indicated |evels of

VOC- cont ami nati on above NYS and federal drinking water
standards. As a result, DOH and DEC fitted those

affected households with granul ar activated carbon units.
Four residential wells are currently fitted with these units
whi ch are regularly sanpl ed by DEC

In June 1991, EPA signed a Record of Decision for QU 1,
whi ch included a landfill cap as a source control

neasure, gas venting and provision of granular activated
carbon filters on certain residential wells as an interim
neasure. |In addition, because sone VOCs and netal s

were identified in the groundwater above federal and NYS
maxi mum cont am nant | evels (MCLs) the ROD al so

speci fied a suppl emental investigation of the fate and
transport of the contam nation, designated as QU 2.

On February 28, 1992, after failing to receive any good
faith offers to undertake the QU1 work, EPA issued a
Unilateral Oder to six PRPs to performthe renedial
design and renedial action called for in the QJ1 ROD.



In 1984, ownership of the property was transferred to
Orange County for non-payment of back taxes. The title
was transferred from Orange County to the Newburgh,

New York Devel opers in Novenber 1986. |In 1987, the
property was transferred to the current owners, L and B
Devel opers.

The PRPs hired Geraghty and Mller Inc. (G+ M to
performthe renedi al design work.

On April 9, 1993, EPA issued a second UAO for the QU1
remedi al design and renedial action to five additional

PRPs, requiring that they cooperate and coordinate with
the other PRPs in conducting the work.



On Septenber 28, 1992, EPA issued an Administrative
Order on Consent to four PRP's to performthe

suppl enental groundwater investigation. The R for this
suppl emental groundwat er study was al so prepared by

G+ Mand is discussed in subsequent sections of this
Proposed Pl an

SCOPE AND ROLE CF CPERABLE UNIT ONE AND
CPERABLE UNI T TWD

EPA has divided the renmedial work necessary to nmitigate
contam nation stemming fromthe Site into two operable
units. The maj or conponent of QU1 is landfill capping
whi ch addresses the source of contami nation at the Site.
Currently, the renedi al design phase of the cap is nearing
conpletion; the renedial action to construct and instal
the cap should begin within the next few months. As an
interim precautionary measure, QJ-1 al so provides for

poi nt-of -use treatnent for four nearby residential wells
whi ch had exhibited | ow | evel s of contamnination, as well
as, an ongoing residential well nonitoring program QU2
is the subject of this Proposed Pl an and addresses the
further characterization of the fate and transport of the
contamnants in the groundwater. The renedial action
identified as the selected remedy for QU1 and this
Proposed Pl an serve as the basis for the no further action
renedy for the groundwater.

REMEDI AL | NVESTI GATI ON' SUMVARY

Bet ween March 1993 and Sept enber 1994, various

sanpling events were conducted by G+ M These

i nvestigative events perfornmed under both the QU1 RD

and the QU2 RI/FS included: installation of |andfil

pi ezoneters, nonitoring wells, and borings; groundwater
monitoring well and residential well sanpling; landfill seep
surveying and mappi ng; off-site seeps and surface water
bench marking; |eachate sanpling; wetlands' surface

wat er and sedi ment sanpling; landfill gas and anbient air
sanpling; and residential septic tank sanpling

Topogr aphy

Two streams, North Brook and South Brook, originate
al ong the northwestern and sout heastern boundaries of

the landfill. The upper reaches of both brooks are
intermttent. The landfill conprises a small portion of
t hese drai nage basin areas therefore, the landfill runoff
contributes to the water in North Brook and South Brook
Wetl ands flank the landfill along its northwestern and
sout heastern boundaries. Fill soil and sone refuse are

present in the wetlands adjacent to the Site.
Geol ogy

The geology of the Site area is conplex and consists of

three significant units: (1) conpetent, nassive, crystalline
bedrock; (2) sandy, glacial outwash; and, (3) dense, silty,
glacial till. The manmade landfill naterial consists of
refuse, silt and daily and final cover soil

The bedrock in the Warwic Landfill Site area is a fairly
conti nuous, massive igneous body, consisting of various
gneiss formati ons. The be bedrock has high concentrations
of iron, magnesiumand calciummnerals. As a result of

the natural novenent of groundwater through the

bedrock formation, numerous mnerals dissolve out of it;
this action is referred to as chem cal -weat hering. 1solated
pockets of chem cal | y-weat hered bedrock exi st within and

to the northeast of the Site area. The variability in depth

to the top of the weathered bedrock suggests that it is
isolated in areal extent. |n addition, a 16-foot interval of
predom nantly physically weathered rock exists both in

the Site area and south of he landfill. The weat hered
bedrock consists of fractured gneiss, overlain by sandy
outwash. Bedrock is present west of the landfill where
silty till directly overlies the bedrock

The overburden deposits in the Site area are glacial in
origin and vary greatly in conposition and thickness and
consi st of sandy outwash and silty till. COverburden

t hickness north of the landfill is approxinately 70 feet. To
the east and in sone areas north of the landfill,

overburden is either absen or it occurs in thin pockets
because conpetent bedrock either outcrops or occurs a



The Site is located in the Hudson H ghl ands, consisting
primarily of Precanbrian-age gneiss. Elevations across
the Site range from approxi nately 890 feet above nean

sea level (msl) in the northeast to approxinately 860 feet

above nmsl in the southwest. Al ong the northwestern and
sout heastern boundaries of the landfill, the site

t opogr aphy sl opes downward to approxi nately 825 and

820 feet above nsl, respectively. El evations within 1 mle
of the site range from approximately 650 to 1, 300 feet
above sl .

few feet bel ow ground surface in that area. Overburden
t hi ckness increases to the west with greater than 90 feet
of silty till.

Sandy outwash is present worth and south of the landfill.

The thickness of the sand' outwash south of the |andfil
ranges from approxinatel, 25 to 40 feet. A wage of

dense, silty till is also present west of the landfill. The
silty till rests on bedrock.



The landfill nmaterial, in nost areas, overlies bedrock. At
one location, a 4-foot thick pocket of physically
weat hered bedrock occurs between the landfill materia

and the | ower bedrock. The maxi mumthi ckness of
refuse is approximately 50 feet and occurs in the

sout hern section of the landfill. In the northern section of
the landfill, the maxi mumthickness of refuse is
approximately 30 feet. The landfill soil cover is

approximately 2 feet thick. The cover soil typically
consists of a poorly sorted silt with varying percentages
of clay, sand; and gravel. The entire landfill is capped
with this cover soil. The cover soil was also placed over
the area that is currently the northern section of the
sout hern wet| ands.

Hydr ogeol ogy

The hydrogeol ogic regine of the Site area is conpl ex.

G oundwat er occurs in conpetent, nassive, crystalline

rock; isolated pockets of chem cally-weat hered bedrock

dense, silty till; sandy outwash; and landfill materi al
(refuse and silty soil). Topographic relief and the variable
transmssivity of the geol ogic nedia conbine to produce

a conpl ex groundwater flow systemin the site area.

G oundwater flow in the shallow bedrock is nostly

towards the southwest, noving fromthe residential area
nort heast of the landfill towards the landfill. Continuous
wat er -1 evel nonitoring, which was conducted in

monitoring wells | ocated between the Site and the

northeast residential area, did not indicate any influences
on the groundwater flow in the shallow bedrock from
residential well punping.

The downward vertical gradients in the bedrock |ocated
nort heast of the Warwi ck Landfill would facilitate the
movenment of groundwater fromthe shall ow bedrock to

the deep bedrock, if they were connected by an open
borehole. As a result of the open borehol e nethod of
construction, sone of the residential wells, |ocated
northeast of the landfill, may act as a conduit for

contam nant nmigration fromthe shall ow bedrock to the
cleep bedrock. Oten in these nostly open hole wells, the

' The landfill is situated in a groundwater discharge.
environnent, i.e., perched | eachate and | ower |eachate
flows to North and South Brooks and their associ ated
wet | ands.

1 Leachate that potentiall could flowto the sandy
outwash, which is present lorth and south of the landfill,
is intercepted by North an, South Brooks

1 Shal | ow bedrock groundwater nmoves fromthe
residential area northeast of the landfill towards the
landfill.

I There is limted hydraulic connection between the
shal | ow bedrock groundwater and the deep bedrock
gr oundwat er .

I The hydraulic properties (i.e., hydraulic heads and | ower
hydraul i ¢ conductivity) of the shall ow bedrock prevent the
novenent of | eachate to the north and northeast.

1  The bedrock beneath the Site will tend to linit the
vertical novenent of |eachate, because of its |ow vertica
hydraul i ¢ conductivity and decreasi ng horizonta
conductivity with depth. The potential for w despread
landfill-related inpacts to groundwater is | ow.

1  The natural hydrogeol ogi c conditions conbined with
the construction techniques [well casing extending only a
few feet into conpetent rock] of deep residential wells
(typically 300 feet or greater) produce conditions that
allow for the downward vertical mgratron of shall ow
bedrock groundwater to depths of 300 feet or nore

Since the residences are serviced by septic systens near
the surface, the existence of this pathway is further
supported by the presence of coliformbacteria, which is
not usually found at depth, in upgradient residential well
sanples. In addition, the existence of this pathway is
further supported by the distribution of chlorinated
organi ¢ conpounds in the upgradi ent radi ent bedrock
groundwater, i.e., the highest concentration of

chl ori nated organi cs detected upgradient, as well as at
the Site, were in the shall ow bedrock groundwater.



shal | ow bedrock woul d not be isolated (cased off) from
the deep bedrock, thus groundwater could flow I The well yield, hydraulic conductivity, boring | ogs, and
downward. Downward fl ow coul d al so be enhanced by downhol e geophysical well |og data denonstrate that

wel | - punpi ng, especially in | owyield, high-drawdown groundwater flow at depth is limted.

wel | s.
Antinmony, iron, magnesi um nanagense and sodi um are

naturally occurring in the crystalline rocks and the

A summary of the hydrogeol ogic conditions for the Site
overburden of the Hudson area. As a result of

are as follows:



chem cal and physical weathering, these nmetals can be
transmtted to groundwater in dissolved and particul ate
form

G oundwat er Sanpling and Anal ytical Results

As part of the OJ1 RI/FS, fifteen groundwater mnonitoring
wells were installed, eight wells in the overburden aquifer
and seven in the bedrock aquifer. Three rounds of
groundwat er sanpl es were collected fromthe nonitoring
wells. Residential wells in the area were al so sanpl ed.

Sanpl i ng and anal yses of both the nonitoring and
residential wells indicated that various organic and

i norgani c contani nants exceeded federal and NYS

drinking water standards. As an interimrenedy, the OJ
1 ROD specified that certain residential wells be provided
with activated carbon filtration units on an as needed
basis. The QU1 ROD al so specified that a suppl enental
groundwat er investigation be conducted in order to define
better the hydrogeol ogi c and chem cal conditions at the
Site and, ultimately, to ensure that area residents are
protected fromany potential site-related contam nants,
particularly those in the groundwater

As part of the OJ2 R, seven additional monitoring wells
(shall ow, internediate and deep) were installed on-site
and off-site to nonitor both upgradi ent and downgradi ent
groundwater quality at the Site. The hydrogeol ogi c

i nvestigation indicated a conplex scenario. In the

over burden, the downgradient flow is southeasterly,

sout hwesterly and northwesterly fromthe landfill; this
stems primarily fromthe geonetry of the aquifer

formation and the configuration of the landfill itself. The
actual discharge of the overburden aquifer to adjacent
wet | ands and streans, however, occurs nmainly in the
northwesterly and southeasterly directions, since the
groundwat er, noving in the southwesterly direction

meets a till layer which acts as a damand forces it al ong
the front to the northwest or the southeast. For the

shal | ow bedrock, the majority of the groundwater flowis
in the southwesterly direction. The hydrogeol ogic
conditions indicate that areas northeast and northwest of
the landfill proper are upgradient of the landfill proper

residential well sanpling programwas initiated. Twenty-
four homes were sanpled or VOCs and i norganics

Sore i norganic and vol atile contanination was found in
both nmonitoring and residential wells.

Various VOCs were detected above the federal and NYS
standards in seven nmonitoring wells during the two

rounds of sanpling. Maxi mumconcentrations are

reported here. During the first round, 2-butanone was
estimated at 100 Zg/l (upgradient), 1,1-dichloroethene
was detected at 6.8 Zg/l (upgradient), 1,1-dichloroethane
was detected at 7.2 -g/l (upgradient), 1,1,1-

trichl oroethane (TCA) was detected in two wells at 17 and
65 Ig/l, respectively (upgradient). During the second
round, 1, 1-dichloroethylene was detected at 12 =g/l
(upgradient). 1, 1-dichloroethane was detected at 8 :-g/
(upgradi ent), 2-butanone was detected at 31 :g/
(upgradient), toluene at 6 g/l (upgradient), TCA was
detected at 5, 9 and 75 g/l (upgradient) and

chl oronet hane was detected at 28 :g/l (downgradient).
Benzene was detected in two wells at 4 Ig/l.
(downgradient), one well a 2 Zg/l (downgradient), one
well at 0.5 Zg/l (upgradienl and was estimated in a third
well at 0.2 Zg/l (downgradient). These |levels are above
the NYS O ass GA standar, of non-detect for benzene;

the detection and quantification limt for benzene varied
for each sanpling round but were generally less that 1
g/l. For the residential well sanpling, only two wells
had any VOCs detected at ove NYS standards.

Chl orof ormwas detected in one residential well at 7 Zg/
(the NYS G ass GA standard is 5 Zg/l). TCA was

detected in one of the residential wells at 32 g/l (NYS
standard is 5 Ig/l). However, this well is fitted with a
carbon filter unit; the TCA was not detected in the
drinking water after treatnent with the carbon filter unit.
Wth the exception of benzene and chl oronet hane, VOC
contam nation was not found in downgradi ent wells above
federal and NYS drinking water standards

Various inorgani ¢ conpounds were detected at or above
federal and NYS primary drinking water standards in both
upgr adi ent and downgradi ent wells. During the first
round of sampling, chrom umwas detected above the

NYS O ass GA standard of 50 :-g/l at eight nonitoring



Downgr adi ent | ocations can generally be defined as south
and sout hwest of the landfill.

Two rounds of groundwater sanpling were conducted in
Decenber 1993 and August/ Septenber 1994. n-site

and off-site nonitoring wells were sanpled for a broad
spectrum of contam nants, including VOCs, sem -VCCs,

pesticides, PCBs, and inorganics. Al so, during
Sept enber 1994, as specified under the Q)1 ROD, a

well's: three upgradient hac levels of 85, 205 and 442 :-g/l
with an average concentration of 244 -g/l, and five
downgradi ent wells had |levels, ranging from58 to 1250

g/l with an average concentration of 384 :-g/l. During
the second round of sanpling, chrom umwas detected

above the NYS standard al five nmonitoring wells. Two
upgradient wells had |levels of 75 and 148 -g/l with an

average concentration of 111 Zg/l; three downgradi ent
wells had levels of 60, 99 a and 216 :g/l with an average



concentration of 125 IZg/l. For each sanpling round, the
filtered data showed | evel s-well bel ow the NYS standard
In all but one case, the chromuml evels decreased in the
second round of sanpling. The residential well sanpling
identified only two detections of chronmium both well

bel ow NYS standards. These |levels seemto indicate that

chromiumis naturally occurring in the formation, i.e.
background |l evels, since it is found at conparabl e |evels,
bot h upgradi ent and downgradi ent of the landfill. These

levels also relate directly to turbidity and hi gh suspended
solids in the sanples and are not necessarily
representative of the quality of the groundwater

Lead was al so detected in both upgradi ent and

downgr adi ent nonitoring well sanples. During the first
round of sanpling, |ead was detected above the federa
action level of 15 g/l in five monitoring wells: three
upgradient wells (ranging from36.7 to 290 Zg/l) and two
downgradi ent wells (20.5 and 32.5 Zg/l). During the
second round of sanpling, |ead was detected above the
federal standard at four nonitoring wells: three upgradient
wells (ranging from37.2 to 80.5 Zg/l) and one
downgradi ent well (35.4 Zg/l). During the residential well
sanpling, |lead was al so detected above the federal action
level in six wells (17.3 to 88.4 -g/l), all of which are

|l ocated upgradient of the landfill. The New York State
Department of Health (NYSDCOH) is currently resanpling

sone of the affected residences to confirmthe presence

of lead. NYSDCH believes that the |ead | evels nost
probably relate directly to househol d pl unbi ng sources.

In both sanpling rounds, manganese was detected in

almost all nonitoring wells above the NYS secondary
drinking water standard of 300 Ig/l. Manganese ranged
between 2.2 -g/l and 19,700 :-g/l; conparable |evels

were found in both upgradi ent and downgradi ent

monitoring wells. These |evels appear to be
representative of background conditions in the area. The
subsequent risk discussion further explains that the
manganese does not present a risk

Iron was al so detected in nunerous upgradi ent and
downgr adi ent wel |l s above the secondary drinking water
standard of 300 ug/l. The range of levels was 32.8 to

potential s probl ens, suct as poor taste, odor and
staining of plunbing fixtures and do not specifically
present a health hazard

Since nost of the contanminants presented here have
isolated hits at or above NYS standards, no plunes coul d
be delineated for organic or inorganic contam hants.

Avail abl e data and information indicate that the | ow | evel
VOC- contami nation present in the four residential wells
(all upgradient) is not landfill-related and that the
sanpling data from privatel y-owned septic systens,

whi ch identified nunerous VQOCs, including toluene and

1, 1-di chl oroet hane, indicate a potential for contam nation
of the associated resident wells

Surface Water, Sedi nent and Leachate Sanpling and
Anal ytical Results

As part of the Q41 RD, G + M conducted two rounds of
surface water and sedinent sanpling in June 1993 and
April 1994. The sanpling was segregated into three
zones with respect to the landfill: upstream adjacent and
downstream The three segnents showed conparabl e
results. The surface water sanpling showed VOCs, sem -
VCCs and netal s, as well nunerous non-detects

anong all contami nants. The maxi num | evel s incl uded:
VCQCs- chl orobenzene (2 -g/l-adjacent) and ethyl benzene
(16 :-g/l-adjacent); sem -VOGC bi s(2-ethyhexyl)phthal ate
(15 :g/l-upstream 9 -g/l-adjacent and 5 Zg/l-
downstreamn) and 4-nmet hyl phenol (2 Ig/l-upstream 29
Zg/l -adjacent); and, netal s-al um num (3660 -g/l-
upstream 4150 :g/l-adjacent and 172 :g/l-downstrean),
iron (5630 -g/l-upstream 40,900 :-g/l-adjacent and 1800
g/l -downstrean), magnesimim (4320 g/l -upstream
33,800 :=g/l-adjacent and 12,800 :g/l-downstrean,
nmanganese (317 :g/l -upstream 2960 :g/l-adjacent and
1800 :g/l-downstrean) and sodi um (7550 g/l -upstream
145,000 :-g/l-adjacent and 22,200 Z-g/l-downstream). In
general, the detected | evels within NYS standards, with
i ron and nanganese bei ng the exceptions. No VOCs

wer e detected downstream

The sedi ment sanpling indicated the presence of VCCs.
sem -VOCs and netals. The maxi mum | evel s incl uded



414,000 :zg/l for upgradient groundwater and 78.4 to
79,700 -g/l for downgradi ent groundwater.

As indi cated above, sone of the nonitoring and

residential wells showed sonewhat el evated | evels of

and nmanganese; however, the federal and NYS

secondary standards for iron and manganese are based

on aesthetic properties and are intended to prevent

iron

VQCs- 2- but anone (0. 044 ny/ kg-upstream 0.57 ng/ kg-
adj acent and 0. 005 ng/ kg- downstrean) and met hyl ene
chloride (0.004 ny/kg-upstream and 0.63 nyg/ kg-

adj acent); sem -VOCs-various PAHS (chrysene at 9.2
ng/ kg- downst ream and fl uorant hene at 20 ny/ kg-
upstream 5.7 ng/kg-adjacent and 26 ng/ kg-
downstreamn) and bi s(2-ethyl exyl)phthal ate at 0.16
ny/ kg-upstream 1.3 ny/ kg-adj acent and 0.3 ng/ kg-
(downstream). As expected, various netals were



detected in all three zones of sediment sanpling and, in
general, at levels were within NYS criteria

I n Decenber 1993, one round of |eachate sanpling was
perforned fromthe landfill piezoneters. Maxi mum
concentrations included: VOCs-benzene (24 :g/l),

et hyl benzene (42 Zg/l), xylene (200 Zg/l), toluene (34
zg/l) and chl orobenzene (32 :g/l); sem -VCCs- PAHs,
fluoranthene-0.2 g/l and pyrene-170 -g/l; netal s-
barium (3630 -g/l), chromum (616 -g/l), cobalt (289
tg/l), iron (1.94 x 106 -g/l), lead (4870 -g/l), manganese
(9750 :g/l) and nickel (591 :-g/l); pesticides-al pha-
chlordane (0.76 -g/l), gamma-chiordane (0.51 zg/l), 4,4'-
DDE (0.14 :-g/l) and 4,4-DDT (0.083 -g/l); and, Aroclor-
1242 and 1254 (PCBs) were detected at 2.5 and 5.2 Zg/l,
respectively. Except for sone of the pesticides and
PCBs, the levels detected were wi thin NYS standards

The maxi mum concentrations of VOCs detected in the
residential septic tank systens included 1, 1-

di chl or oet hane (17,000 :-g/l), toluene (12,000 -g/l) and
chl orobenzene (1.2 x 106 Zg/l). In some cases, the sane
VOCs were also found in the nearby residential wells
These results indicate that the septic systens may
present a potential source of contami nants to the private
residential drinking water wells. In addition, as a result
concerns expressed during the comment period of the

QU-1 Proposed Plan regarding the potential inpact of

gl ycol ethers on groundwater quality, four nonitoring
wells, six residential wells and 11 residential septic
systens were sanpled for glycol ethers, specifically 2-
met hoxy et hanol and 2- et hoxy ethanol acetate. These

gl ycol ethers were of concern because of their toxicity.
These sanpl es were anal yzed by EPA's Nati ona

Exposure Researeh Laboratory/ Characterization Research

Di vision (NERL/ CRD), fornerly Environnental Monitoring
Systens Laboratory (EMSL)-Las Vegas. The anal yses

showed that the two gl ycol ether conpounds were not
detected (detection lint of 60 Zg/l) in any of the ten
groundwat er sanpl es nor the el even septic system

sanpl es. However, the analysis of the septic system
materials did identify phenols, chlorinated benzenes, e.g.,
chl or obenzene (4000 :-g/l), polynuclear aronatics and
toluene (350 :-g/l). Sone of these conpounds were

of

associ ated with current an, future site conditions. The
basel i ne risk assessnent estinmates the human heal th and

ecol ogi cal risk which could result fromthe contamni nation

at the site, if no renedial action were taken.
Human Heal th R sk Assessnent

A four-step process is utilized for assessing site-rel ated
human health risks for a reasonabl e naxi mum exposure
scenario. Hazard ldentification identifies the
contam nants of concern at the site based on severa
factors such as toxicity, frequency of occurrence, and
concentration. Exposure Assessnent estimates the
magni t ude of actual and/of potential human exposures,
the frequency and duration of these exposures, and the
pat hways (e.g., ingesting contaminated well-water) by
whi ch hunmans are potentially exposed. Toxicity
Assessnent determines the types of adverse health
effects associated with chem cal exposures, and the

rel ati onshi p between magni tude of exposure (dose) and
severity of adverse effects response). Risk
Characterization summari zes and conbi nes out puts of
the exposure and toxicity a assessments to provide a
quantitative assessnent of site-related risks.

The baseline risk assessnment began with sel ecting
contam nants of concern which would be representative
of site risks. These contam nants included benzene,

i sopropyl benzene, chl oronet hane, al umi num anti nony,
chromi um cobalt, manganese, nickel, and vanadi umin
the groundwat er and benzene and net hyl ene chloride in
the anbient air. Several of the contam nants are known
to cause cancer in |aboratory animals and are suspected
or known to be human cari nogens

Four exposure pathways were eval uat ed under possible
on-site present and future land use conditions. These
exposure pathways were eval uated separately for adults
and children. In addition, exposure of workers, in the

future event of construction activities on the landfill, was

eval uated. The exposure pat hways consi dered under

both current and future uses include inhalation of anbient
air, ingestion of ground water fromthe overburden and
bedrock aquifers, dermal contact with ground water while



detected in nearby residential wells. These results further showering, and inhal ation of chem cals while showering.

indicate that the septic systens may present a potential Ri sks cal cul ated for these pathways do not take into
source of contam nants to the private residential drinking account any reductions in air and ground water chem cal
wat er wel | s. concentrations resulting fromthe OJ 1 capping. It
shoul d al so be noted that the residential well data was
SUWARY OF SI TE RI SKS not utilized in the risk calculations, since these wells were

considered to be upgradien of the Site.
Based upon the results of the R, a baseline risk
assessnent was conducted to estimate the risks



Current federal guidelines for acceptabl e exposures are

an individual lifetime excess-carcinogenic risk in the range
of 10-4 to 10-6 which can be interpreted to nean that an

i ndi vidual nmay have a one in ten thousand to a one in a
mllion increased chance of devel opi ng cancer as result

of site-related exposure to a carcinogen over a 70-year
lifetine under the specific exposure conditions at the site

No unaccept abl e carcinogenic risks, either for adults or
children, were found for exposure to groundwater. The
greatest risk for adults and children would result from
groundwat er ingestion at 3.2 x 10-7 and 1.1 x 10-7
respectively. Cancer risks from exposure to groundwater
in the bedrock aquifer are attributable primarily to
benzene through direct ingestion

For anbient air, the primary contam nant of concern is

met hyl ene chl oride. No unacceptabl e carcinogenic risks,
either for adults or children, were cal cul ated. The
greatest risk for adults and children are 2.2 x 10-5 and 8.6
x 10-6, respectively.

The results of the baseline risk assessnent indicate that,
for the exposure pathways eval uated, no unacceptabl e
carcinogenic risks were calculated. Al risks fell within
EPA' s acceptable risk range of 10-4 to 10-6

To assess the overall potential for noncarcinogenic effects
posed by nore than one contam nant, EPA has

devel oped a hazard index (H). The H nmeasures the

assuned sinul t aneous subt hreshol d exposures to severa

chem cal s which could result in an adverse health effect.
Wien the H exceeds 1.0, there nmay be concern for

pot enti al noncarci nogeni c health effects.

Noncar ci nogeni ¢ risks are attributable prinmarily to
manganese through direct ingestion. The non-

carcinogenic risk shows a total H fromthe bedrock
groundwat er pathway for an adult of 0.7 and 1.5 for a
child. For the overburden groundwater pathway, the tota

H for both an adult and a child is less than 1.0. For the
air pathway, the total H for both an adult and a child is
less than 1.0

Ecol ogi cal R sk Assessment

The results of the ecol ogical investigations perforned

under Q)41 and Q)2 by G + M support the concl usions
identified in the Q)1 R. The environnental assessment

eval uated potential exposure routes of the Site
contamination to terrestrial wildlife and aquatic life
However, because of the | ow concentrations of

contam nants detected, |ack of potential bioaccumnul ation
absence of fishing and other recreational activity, and
absence of known endangered species, the

envi ronnental assessnment was not quantified. The

wetlands in the vicinity of the Site were delineated. The
need to nminimze the disturbance of these wetl ands

habitats via migration of contamnants fromthe landfill, as
well as, via any future renmediation activities, was identified
as an inportant factor that was considered in the

selection of the OJ1 landfill capping renedy.

SUMVARY OF THE PREFERRED NO FURTHER
ACTI ON REMEDY

Based on the findings of the Q)2 R performed at the
Site, EPA and DEC have determned only linmted

contam nation present appears to be the result of sources
other than the Warwi ck Landfill and that a no further
action remedy is protective of hunan health and the

envi ronnent .

The QU1 renedial action a landfill cap, will be
constructed during 1996. Upon conpletion, the cap wll
reduce the groundwater and | eachate contam nant |evels
The associ ated operation and mai ntenance plan will

i ncl ude groundwater, anbent air and landfill gas
nmonitoring to ensure further that the existing popul ation
are protected fromany further contam nation and that the
QU1 renedy renmins protective of human health and the
envi ronnent .

Based on the findings on he Q)2 R, the contamni nation
of the residential wells upgradient of the Site was
determned not to be site-related. It is noted, however
that the NYSDOH is currently resanpling some

resi dences to confirmthe presence of |ead, nost likely



The results of the baseline risk assessnent indicate that, related to househol d pl unmbi ng sources.
for all exposure pathways evaluated, the only tota

noncarcinogenic risk with a calculated H greater than 1.0 It is inportant to note that the renmedy described above is
is for the child receptor through ingestion of bedrock the preferred remedy for QU2 for the Site. The fina
groundwater, related directly to nanganese, which is selected renedy will be docurmented in the ROD, only
considered an essential nutrient. The manganese dose after consideration of all comrents on the preferred

recei ved by the child from consunption of bedrock remedy addressed in the Proposed Plan and R report.

groundwater is |ower than that which woul d be supplied
by a common over-the-counter multivitanin suppl ement.



APPENDI X B
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<I M5 SRC 0295260G>EPA
THE UNI TED STATES
ENVI RONMVENTAL PROTECTI ON AGENCY

announces
PREFERRED REMEDY

WARW CK LANDFI LL SI TE
VI LLAGE OF GREENWDCD LAKE, TOMN OF WARW CK,
ORANGE COUNTY, NEW YORK

The U.S. Environmental Protection Agency (EPA) recently conpleted a Renedial Investigation (R) for the
Second Qperable Unit (QU-2) for the Warwick Landfill site (Site) in Warwick, New York. The QJ2
addresses the groundwater at the Site. Based on the previous work conducted at the Site to date, EPAis
announci ng a preferred renmedy for No Further Action.

Before selecting a final renedy, EPA will consider witten and oral conments on this preferred renedy.
Al comrents must be received on or before August 27, 1995. The final decision document will include a
summary of public coments and EPA responses.

EPA will hold an informati onal public neeting on August 15, 1995, at 7:00 p.m, at the G eenwood Lake
M ddl e School |ocated on Lakes Road in G eendwood Lake, New York, to discuss the finding so the R and
the preferred renedy.

The Remedi al investigation report, Proposed Plan, and other site-related docunents can be consulted at
the information repositories |isted bel ow

Warwi ck Town Hal |
132 Ki ngs Hi ghway
Warwi ck New York 10990
G eenwood Lake Village Hall
Church Street
G eenwood Lake, New York 10925
Witten comments on the preferred remedy shoul d be sent to:
Damai n J. Duda, Renedial Project Manager
U S. Environemmtal Protection Agency
200 Broadway, 20th Fl oor
New York, New York 10007
Witten comments nust be received at the above address on or before August 27, 1995.

GREENWOOD LAKE AND WEST M LFCRD NEWS

8/ 9/ 95
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addresses the groundwater at the Site. Based on the previous work conducted at the Site to date, EPAis
announcing a preferred renedy for No Further Action.

Before selecting a final renedy, EPA will consider witten and oral conmments on this preferred renedy.
Al comrents must be received on or before August 27, 1995. The final decision docurent will include a
summary of public coments and EPA responses.

EPA will hold an informational public neeting on August 15, 1995, at 7:00 p.m, at the G eenwod Lake
M ddl e School |ocated on Lakes Road in G eendwood Lake, New York, to discuss the finding so the R and
the preferred renedy.

The Renedi al investigation report, Proposed Plan, and other site-related docunents can be consulted at
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Warwi ck Town Hal |

132 Ki ngs Hi ghway
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Church Street
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New York, New York 10007
Witten comments nust be received at the above address on or before August 27, 1995.
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APPENDI X C
AUGUST 15, 1995 PUBLI C MEETI NG

{ NO ATTENDANCE SHEETS AVAI LABLE}

APPENDI X D
AUGUST 15, 1995 PUBLI C MEETI NG TRANSCRI PT
ORI G NAL
UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY

AGENDA
Public meeting for he
Warwi ck Landfill Superfund Site
at the Greenwood Lake M ddl e School
G eenwood Lake, New York

Tuesday, August 15, 1995
7:00 P.M

l. | NTRODUCTI ON by STEVE KATZ,
Comuni ty Rel ations Coordi nat or
U S. EPA, Region Il

1. SUPERFUND OVERVI EW by DOUG GARBARI NI,
Super fund Section Chief
Eastern NY Section
U S EPA Region Il

111. SITE BACKGROUND by DAM AN DUDA,
Renedi al Project Manager
U S. EPA Region |

I'V. HYDROGEOLOG C SUMVARY
by GREGORY SHKUDA, Ph.D.,
Ceraghty & Mller, Inc.
V. RESULTS OF REMEDI AL | NVESTI GATI ON
by DAM AN DUDA,
VI . QUESTI ONS AND ANSWVERS

ALSO PRESENT: M CHAEL J. KADLEC,
Departnment of Health

MEl STER REPORTI NG SERVI CE
11 Raynond Avenue
Poughkeepsi e, New York 12603

(914) 473-5656
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MR KATZ: Thank you for com ng
this evening. M nane is Steve Katz,
am Communi ty Rel ati ons Coordi nator of
U S. EPA Region Il

W are here tonight to discuss
the Warwi ck Landfill Superfund Site
specifically the second part of the
operabl e unit dealing wth groundwater
and investigation into that.

Wth me tonight at nmy far right
is Mke Kadlec, he is with tke New York
State Departrment of Health. He will be
talking a little bit about some |ead
probl ens that you heard about in the
proposal. To his left is Doug Garbari ni
he is a Superfund supervisor To ny
i medi ate right is Dam an Duca, the
engi neer for the EPA that is in charge of
the landfill.

As you see, at sone point tonight

there are background naterials that we

have. There is also a sign-in sheet. |If
you haven't already done so, just print

your nane and address on it. That's how
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we continue to get nore infornation about
the site.

There is also other, nore
detail ed, in-depth background infornation
about how we cane to a proposal for the
VWarwi ck Landfill. That information is
avail abl e at | ocal repositories. Those
docunents are being maintai ned at the
Warwi ck Town Hall and at the G eenwood
Lake Town Hall and al so, | believe, at
the New York State Departnent of
Envi ronnental Conservation in Al bany.

Al of the material -- all the
public documents that EPA does is
rel eased locally, so you can take a | ook
and purview themif you have nore
guesti ons.

As part of this hearing, a public
coment period that goes with the EPA' s
proposal is due on August 27th. This
neeting is part of that public commentary
tonight. It is part of the proposal to
solicit public comment and feedback

As you see, thereis a
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st enogr apher here at the end of the
table. Wat you say here tonight are
consi dered comments as part of that
public comrent period. W can al so use
this to be nore inforned about it and you
can wite in your comrents until the 27th
of August.

I would ask that you save al
your questions until after the
presentation. It will probakly take
about 35 minutes or 40 minutes. Just
cone to the front, one at a time, and
just state your nane into the m crophone
You just have to speak clearly so that
t he stenographer can get you on tape

That's about it for the ground
rules. | would like to nove things al ong
quickly, so | will turn things over to
Doug Garbarini who will just talk a
little bit about how the Superfund
process worKks.

MR GARBARI NI : Thank you, Steve
and thank you everyone for com ng out

here tonight. | just want tc give a ten-
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or fifteen-m nute background of the
Superfund process and the program A
nunber of you have been follow ng the
Warwi ck site for years out here, and you
are probably sonewhat fanmiliar with it.

Just to start off, Superfund was
enacted in Albany in 1980 with the
passage of the Conprehensive
Envi ronnent al Response, Conpensation, and
Liability Act -- which is a nouthful --
and that's why it is always wise to say
Superfund. And basically Congress passed
CERCLA as a result of various hazardous
waste sites and their potential inpacts
coming to national attention, nost
notably with the Love Canal which was one
of the big ones that was in the press
quite a bit at that tinme.

Now, the federal government or
state governnment really had no neans of
dealing with these sites, so Congress
passed Superfund. And basically what it
does is it gave EPA a neans of dealing

with these sites, and it gave us a
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Superfund or super pot of noney that

could be used to investigate and cl eanup

various hazardous waste sites that were

on the EPA National Priorities List

around the country. It also gave EPA

sone enforcenent tools to forces the

parties that are responsible for the

contam nation to clean up -- either clean

up the contamnation, to pay for the

cl eanup of the contam nation or give EPA

the ability to go back after them and

recoup costs that EPA had extended in

eval uating or cleaning up a site

So, back in 1980, Congress and a

| ot people thought that that was going to

be a relatively quick program It wasn't

goi ng be conpl ex. They thought we m ght

be dealing with a few hundred sites.

They thought perhaps they m ght be

pi cking up a few drums, maybe putting a

cap over contam nated areas, and

basically the programnmay |ast a nunber

of years,

l'i ke that.

nmaybe five years or sonething



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(HEARI NG

As time arose, we began to see
how conpl ex the process was and that we
had thousands of those sites to dea
with, and a |lot of these areas had never
really been dealt with before in terns of
cl eanups

So, in 1986, Congress
reaut hori zed Superfund, recognizing the
complexity of the program Wereas in
1980 Congress passed a five year program
with a funding | evel of approximately 1.6
billion dollars, in 1986 Congress
realized the programwas nore conpl ex,
that it was going to last for a long
tinme; and they passed Superfund for
another five years, this time at a
funding | evel of about 1.5 billion
dol lars a year.

They al so gave us sone nore
effective enforcenment tools to try get
those parties, the potentially
responsi bl e parties, to undertake nore of
the cl eanups, and these enforcenent tools

have been very hel pful for us in the |ast
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few years. dose to 70 percent of the
actions that have been initiated have
been initiated by the responsible
parties.

Now, if we were just dealing with
this Superfund or pot of noney, we
woul dn't have enough noney to go around
for the cleanups, so it is very inportant
that we get the responsible parties to

pay for their fair share.

Currently, Superfund is up for
reaut hori zation. Congress has been
dealing with trying to reauthorize the
program for the |ast couple of years.
We're hoping that it will be reauthorized
this year, but there are no guarantees.
The inmportant thing is that congress
continues to give us noney to inplenent
the program If it is not reauthorized
this year, as long as we have noney, we
can continue with the program And there
is a bill before the House that the House
is putting through right now that would

give us a billion dollars fo next year.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(HEARI NG

Now, a billion dollars is not a
whol e | ot of money in Superfund terms, so
there woul dn't necessarily be enough
nmoney to handle all the studies and al
the cl eanups. So what we are doi ng now
i s going through the proces of
prioritizing all of our sites so that the
worst sites can be dealt with first
Take care of the risks that present the
nost significant problens first and then
work your way down the Iist.

Hopeful |y, Congress will give us
enough noney so that we can handl e the
screening that's ongoing right now This
really shouldn't inpact on the Warwi ck
Landfill, because the responsible parties
are currently paying for both the
remedi al investigation that we are here
to discuss tonight as well as the capping
of the landfill, which the design we
expect to be finalized in the next week
or so.

So how does a site get to becone

a Superfund National Priorities List
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site? The first step in the process is
basically to go through what we call the
renmedi al phase. W discover signs and
then rank themand use what is called the
Hazard Ranking System |If a site scores
a certain level, it is deened to pose a
signi ficant enough hazard to warrant nore
federal investigation.

There are approxi mately 35,000
sites that are on the EPA prelimnary
list or Superfund list. W've |ooked at
over 30,000 of those to date across the
country, and there are currently 1,287
that are on the National Priorities List.

Today we have al ready deleted --
that means conpleted all action and
basically given a stanp of approval -- to
77 sites. W actually renoved those from
the National Priorities List.

Wen a site is on the National

Priorities List, it is then eligible for

EPA to utilize the Superfund pot of noney

to investigate or cleanup the site, and

it's also now eligible for EPAto utilize
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enforcenent tools in trying to get the
responsi bl e parties to cleanup the site.

W go through an established
report determ ning whether there are any
acute health threats assocciated with the
site, and if there are, we do what's
called the renedial renmoval action

Now, renoval action is a |esser
known portion of a program which has been
hi ghly, highly successful. W've
conducted a renoval action on the
National Priorities List sites, and they
were conducted anywhere there were acute
health threats. W' ve conducted them for
nore than 3,500 sites, as |'ve said, and
a nunmber of those have been on the
National Priorities List sites.

Now, what we do subsequently, we
get into the renedial phase of the
program And in certain circunstances,
what we do is divide the site up into
what we call separate operable sites, as
Steve had relayed to you before. If we

think the program should be on an
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expedited basis, we try and nove forward
with that portion of the site rather than
| etting another area sl ow down our
remedi al efforts.

In the case of the Warwick
Landfill cap, we selected a remedy for
that cap. And rather than slow that
deci si on down, we decided that we woul d
nmove the hydrogeol ogi cal groundwat er
remedi al investigation portion of the
study onto another track or another

operable unit, and we're here tonight to

di scuss the followp results fromthat
i nvestigation.

Now, back a few years ago, we had
conducted a whol e | ot of groundwater
work, and we had come to somne prelimnary
conclusions and felt relatively
confortabl e with those concl usions, but
we decided that we woul d cone back out

here and do nore significant

investigation just to confirmthe

prelimnary conclusions that we had

reached back then. W collected sanples
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we tried to deternine the nature and
extent to the contamnation at the site,
we | ooked at the |evels of the
contam nants, the toxicity of those
contam nants, we | ooked at the exposure
to the contam nation, and we put this all
together in what's called the R sk
Assessnent, and we deci ded bether the
risks that were posed by the site are
accept abl e or unacceptable. And in cases
where the risks are unacceptable, we have
to figure out a way to alleviate those
risks so that they are now accept abl e.

And we undertake what's called a
Feasibility Study where we | ook at
different alternatives and different
technol ogi es for cl eaning up various
nmedi an sites so that they no | onger
present a threat to human health or the
envi ronnent .

Foll owi ng the Feasibility Study,
we come out with a proposed plan with
preferred alternatives. | should nention

that in certain instances we wll not



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(HEARI NG
conduct a Feasibility Study if the
Rermedi al Investigation reveals that the
risks are already at acceptable |evels.
There woul d be no need to conduct a
Feasibility Study.

In either instance, we woul d then
nove forward with the proposed plan, and
we are here to discuss the proposed plan
for the Valkill Landfill site tonight.

The proposed plan jusit basically
| ays out some of the Renedial
I nvestigation results and says, Here's
EPA' s proposed alternative for
remedi ating the site, whether that be an
active alternative or whether we say that
we don't think any further action is
necessary.

W have a 30-day public comrent
period, we hold a public neeting, we
solicit your conmments whether they be in
witing or verbally. W go back to our
offices at the end of the comrent period
and basically respond to all coments

that we received in witing in a sunmmary
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that's call ed the Responsiveness Summary.

Thi s Responsi veness Sunmary
beconmes part of a larger docunment which
is called a Record of Decision. |It's
signed by the highest ranking official in
the EPA's Region Il Ofices that being
t he Regi onal Admi ni strator

In cases where we do select an
active remedy, we would nove into the
construction phase. So, for instance,
for the first operable unit, we selected
the capping of the landfill.

The construction phase includes
the remedi al design. So, for instance,
for the landfill, we would determne the
area to be capped, we would | ook to see
if there are inpacts to wetlands and how
to mtigate the potential inpacts to the
wet | ands. W deci de what kind of
materials we want to cap the site with
and how t hick those materials should be.
W | ook at the grading of the cap of the
landfill, we look at the drainage off the

landfill, those sorts of things.
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Finally, we get into the renedi al

action where you actually start noving
the dirt around and actual ly inplenenting
the remedy. Subsequent to the renedia
action, we go through phases that are
basically called the site close out and
noni t ori ng.

If there is continued nonitoring
necessary at the site, we will do that on
a periodic basis for as long as it is
necessary. And finally we go through
site deletion.

Just to give you a general fee
for time franes and costs, it's taking on
the order of about 11 years for EPA to
nove fromthe start of the Renedia
I nvestigation through conpl etion of
construction on Superfund sites. And we
really don't have a standard or typica
Superfund site either. Some of themare
a half-acre planning facilities, sone of
them coul d be 200-square-mnile nining
facilities | ocated sonewhere -- are

| ocated in urban areas or are located in



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(HEARI NG
rural areas.

In general, the average costs for
remedi ating a Superfund site is on the
order of 25 to 30 mllion dollars
Again, there may be sone sites where we
don't need to take action, where nay be
sone sites where our action runs a few
hundred thousand dollars. But, on
average, we are looking at 5 to 30
mllion dollars.

W have to date in New York
State -- | think we spent about 400
mllion dollars of fund noney for
activities in New York State, and we've
recovered or settled with responsible
parties for about 800 mllion dollars in
costs for a total of about 1.2 to 1.3
billion dollars of noney have been bunped
into the program from various sources in
New York State. And in New York State,
just as an overview, we're dealing with
about 87 National Priorities List sites
now. The National Priorities List sites

were the ones on the federal list. The
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State of New York al so deals with several
hundred sites in their own program

So, with that closing, | wll
turn it over to Danmian to give an
overvi ew of the Remedial |nvestigation.

MR DUDA: M nane is Dam an
Duda, and | work for the New York
Superfund programin New York G ty.

| amhere to tal k about the
proposed plan for Cperable Unit Two to
the Warwi ck Landfill.

| just put up here an overview of
the landfill itself, which is in orange,
and sone properties in the northwestern
section and Nel son Road, just to give
you an idea of the area, and there are

two wetlands as identified here

(i ndicating).
The Warwi ck Landfill al so known
as the Penaluna Landfill, is |ocated one

and a half mles northeast of the
Village of Greenwood Lake in the Town of
Warwi ck. It basically occupi es about 19

acres on a 64-acre parcel with Penal una
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Road on the western boundary.

Wet | ands, as | have i ndi cated,
are in the northwestern an southeastern
parts of the landfill -- and there are
two streams which | showed -- there are
two streans that | showed on the previous
map that are unnaned, but they represent
two landfill runoff areas that actually
drain into the Geenwod Lake area.

The geol ogy of this site is
conmpl ex and consi sts nostly of bedrock;

sandy, gl acial outwash; and dense, silty,

cl ay.

The mannade |andfill materi al
the refuse -- sone of it was actually
dunped in the landfill -- overlining the

bedrock basically is refuse, silt, and
daily and final cover soil w th bedrock
outcropping in the northwest area of the
landfill. The maxi mumthi ckness of the
refuse is about 30 feet in the northern
section of the landfill and 50 feet in
the southern section.

The entire landfill itself is
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capped up by about two feet of soil cover
consisting of silt, clay, sand, and
gravel .

Until the '50s, the Warwi ck
Landfill area was owned in part by the
Penal una famly. Fromthe nid-50s until
1977, the Town of Warwi ck | eased the
property as a refuse disposal area for
muni ci pal and industrial wastes.

In 1978, the G ace Di sposal
Conpany | eased the site for continued
landfill operations. But in 1979, the
New York DEC col | ected and anal yzed
| eachate sanples fromthe site which
showed sone contam nati on of nmetals and
vol atil e organi c conpounds.

Later in 1979, subject to a DEC
order, the landfill was closed and graded
and cover ed.

In Septenber 1983 to ' 85,

Wodwar d- G yde perforned a prelimnnary

i nvestigation of the landfill which
showed sone limted contam nation, and

that's per what Doug Garbarini spoke
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earlier.

In "85 it was proposed for the
National Priorities List; and in 1989 it
was formally listed. And he current
owners of the property are the L & B
Devel opers.

I would like to just go on and
do a brief overview of Operable Unit One.
And it was decided back in 1991 that the
maj or conponent of that renedy was a
landfill cap which addressed the source
of contanmination of the site

Currently, the Remedial Design is
nearing conpl eti on, which should be
conpl eted within the next couple of
weeks. The EPA expects that a
construction contract will be on board by
the end of the year or the beginning of
next year. That's nonspecifically
identified at this point.

There are point-of-use treatnments

for four affected residences in the area
and is ongoing. There is a residential

wel | monitoring program which includes
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septic tanks sanpling which is al so
ongoing and -- (brief interruption).

And one thing that the Operable Unit Two

also identified was that we would further
characterize the hydrol ogy and the
groundwater in the area.

The current activities under
Qperable Unit Two -- which this proposed
pl an addresses as Doug spoke of
earlier -- addresses the groundwater
investigation. It also further defines
t he hydrogeol ogi ¢ and hydraulic
charateristics of the landfill and
further sanpling of 22 nonitoring wells,
to be exact. It further defines
potential contam nation sources, it
further exanines the groundwater quality
for glycol ethers, and it al so determ nes
the human health risks at the site

| just wanted to go ever a few
enforcenent activities that we've done on
the site regarding PRPs, the potentially

responsi bl e parties. |n Decenber '88,

the EPA sent special notice letters to a
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nunmber of potentially responsible par-
ties -- known as PRPs -- giving themthe
opportunity to conduct an RI/FS at the
site or a Renedial Investigation Study.

In August '89, with no PRP
of fers, the EPA used Super und nonies --
as Doug spoke of earlier -- to proceed
with the Renedial |nvestigation
Feasibility Study for Qperable Unit One
with our contractor, Ebasco,
I ncor por at ed.

From August '89 until My of ' 90,
Ebasco conducted a field investigation
for Operable Unit One. And from
Sept enber ' 89 to Novenber '90, EPA and
the Department of Health, New York State
Departnent of Health, also sanpled 42
residential wells. Wth respect to that,
as an interimneasure, four wells
requi red point-of-use treatnent systens,
and they were fitted with these activated
carbon filters.

Now, | would like to ask Geg

Shkuda from Geraghty & MIler, the PRPs
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contractor, to discuss the hydrogeol ogi c
investigation at this site.

MR SHKUDA: kay. As Dam an

said, the object of the Qpertble Unit Two
i nvestigation was to further define the
groundwater flow in the area surroundi ng
the landfill. As Danian nentioned, there
are 22 wells that were installed; and
additionally, there were a nunber of

residential wells that were sanpled as
part of this program | believe it is in

excess of 24 residential wells that were

sanpl ed.

And just not to bore everybody,
but to nake sure we all understand how
groundwat er noves, groundwater noves
simlar to water noving through a hose;
that is, fromhigh pressure to | ow
pressure. W determ ne the pressure of
the amount of force that water is under
by installing a well.

This blue line here represents a
well (indicating). The well is

installed, it's devel oped; that is, we
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punmp water out of the well to make sure
that we are sanpling the groundwater. W
have a surveyor cone out to measure the
top of that well with respect to sea
I evel, and then we neasure the depth of
the water.

So we take all 20 wells, and we
repeat that for each and every one of the
welI's, and then map out where there are
pl aces that are high pressure, and where
there are areas where there are | ow
pressures or | ower heads of water. Water
then flows fromthat high-pressure area
to the | ow pressure area.

Now, as Dam an described, this is
a fractured rock system so the water
flows in between the fractures and the
rock, not in the pores of the rock or in
between the pores in the soil, but in
bet ween the individual fractures

If you do that for the Warwick
Landfill, you can determ ne the way the
wat er general ly noves in the upper

portion of the bedrock formation. This
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is where the majority of our wells are

conpleted. W have sone that are

conpl eted deeper, and I will show you

that later. But in general, neasuring
the water elevation in each of those 20
wells that were installed during Operable
Unit One and Qperable Unit Two, you can
determine that the water generally flowed
fromthe northeast to the southwest

across the landfill.

Now, that was one of the objects
of this study. Now, in order to confirm
that, there was a chenical sanpling done.
Sanmpl es were collected from as | said,
residential wells as well as the
monitoring wells that were install ed.

Now, from studi es that were
conpleted by the United States Ceol ogic
Survey Map in 1980, landfills are known
to produce a number of contam nants that
are associated with landfills. These
contam nants are amoni a, because we have
a lot of food that contains amno acids

and it's reduced to amoni a, they produce
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a lot of iron; they produce a | ot of
sul fate; they produce a |ot of chloride

So if we are to collect sanples
and | ook at the concentration of what are
called | eachate indicators -- and this is
an overhead denonstrating he results
fromthis study (indicating) -- we can
conpare the results fromwells that were
upgradient in the northwest to wells that
are downgradi ent in the southwest to test
whet her our understanding of the flow
systemis correct.

As you can see here -- and you
can focus on anyone of these
(indicating); but let's focus on amoni a
since it is very common to landfills of
this type. The ammoni a concontrations in
the groundwater to the northeast are not
detected. Wien we get onto the |andfil
itself, the anmonia concentration -- if
you look at PZ 1, for exanple, which is
on the landfill itself -- it junps up to
83 milligrams per liter. As we go down

to the southwest, the amonia again is
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nondet ect abl e.
You do | ook at simlar things.

You can | ook at cloride, you can | ook at

TDS, which total dissolved solids, and
they tell the sanme story. The water is

uncontam nated by these materials or it

has been at a low level. |t gets higher
as you go passed the landfill. And as
you get downgradient to the landfill, the

contam nants are, again, reduced to near
background |l evels. This, we believe, is
a confirmation of our understanding of
the fl ow system based upon the
groundwat er el evati on

Now, finally, we talk about a
nunber of wells that were installed, and
we just want to |l ook at the wells that
were installed in relationship to the
overall flow system And when we instal
the wells, we collected geol ogi c sanpl es
and we are able to define what's rock and
what's overburdened and what's refuse.

The top picture is a view from

the northeast to the sout hwest through
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the access of the landfill; the bottom
picture is a shot fromeast to west
across the landfill. Mst of the
well's -- and nost of the wells that we
conpl eted are through the refuse or just
into the top.

W have conpleted wo wells that
are in excess of 300 feet deep to the
nort heast of the landfill.

The typi cal household well in
this area, according to the |ocal
drillers, is in excess of 300 feet.
Those wells tested clean. As so if you
look at this in relation to the end of
the scale here (indicating), you can see
that a well that's 300 feet s going to
be sonewhere in this vicinity
(indicating), well below any possible
i nteraction between the fill material and
t he groundwat er.

MR DUDA: | would like nowto
tal k about the overview of the Renedi al
I nvestigation that was done.

Bet ween March ' 93 and Sept enber
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'94, basically, a contractor perforned
groundwat er monitoring well and

residential well sanpling, landfill seep

survey and mappi ng, | eachate sanpli ng,
surface water and sedi ment sanpling in
the wetlands, landfill gas and anbi ent
air sanpling which had to do with the
landfill itself, and residential septic
tank sanpli ng.

The sanpling results for the
surface water sedinment and | eachate

sanpling indicated that in June 1993 and

April '94, two rounds of surface water
and sedi ment sanplings were conduct ed.
Three zones of the surface water was
sanpled with respect to the landfill, and
basically it was upstreamwith the
| andfill adjacent stream and downstream
inthe landfill.

In general, the surfuce water
sanpling results indicated that the
level s were within New York State

standards, al though iron and nanganese

where a little higher as to be expected,
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and there were vol atil e organi c conpounds
det ect ed downstream

In general, the sedinent and
wet | ands sanpling indicated levels within
New York State criteria.

I n Decenber '93, |eachate
sanmpling was perforned fromthe |andfill
pi ezoneters; and, in general, levels were
detected within New York State standards.

It is inmportant to note that the
landfill cover, the landfil cap, wll
prevent any further contamnination.

There was al so septic system
sanpling in Septenber '94 a part of a
residential well nonitoring program And
the residential septic tank systens were
sanpl ed and anal yzed, and nurerous VOCs
were detected. The contami nants found
there were simlar to those found in
nearby residential wells, and these
results indicated a possibility or
potential septic systems presenting a
source of contamnants to the private

residential drinking water wells.
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Wth respect to the groundwater
sanpling for Operable Unit One, there

were 15 groundwater nonitoring wells

installed: E ght in the overburder
aqui fer and seven in the bedrock. And
three rounds of groundwater sanples were
collected fromthese wells during
Qperable Unit One.

Some |imted exceedances of the
New York State federal drinking water
standards were found. And also, this is
one of the reasons that we did the 42
residential wells in the are sanpling
and activated carbon filters were
supplied for those affected residences,
and they are currently being used

The residential well nonitoring
program which is part of Operable Unit
One, was -- the first sanpling round was
conducted in Septenber '94, and 24 hones
within a quarter mle radius of the
landfill were sanpled for VOCs and
i norganic or netals.

It is inportant to note the
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construction type for thes residential
wells is nostly open hole, and, as Geg
i ndi cated, nost of themare over 300 feet
deep.

The results of this sanpling
indicated that only two wells upgradient
of the landfill had VOC contam nation
slightly above New York State standards,
and one of those wells had a carbon
filter unit on it which prevented it from
any further contam nation.

In the first round of the

residential well nonitoring sanpling,

| ead was detected in six wells,

upgradient of the landfill, above the
federal action level. Detection of this
lead is nost probably related directly to
contam nati on of the househol d pl unbi ng
sour ces.

Specifically related to this | ead
issue, | would |ike to have M ke Kadl ec
fromthe New York State DOR speak a
little bit about that.

MR KADLEC. M nane is M ke
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Kadlec, I"'mwith the New York State

Departnent of Health and Bureau of

Envi ronnental D sclosure |Investigation.

And what we do is we | ook at a Superfund
i nvestigation and work plan and make sure
that the information that's being
collected at these sites is going to give
us the information that we need to nake
sure the public is not coming into
contact with any sort of chemcals from
the landfill.

Now that |'ma public health
specialist, it's my job to make sure that
the chemcals are not getting fromthe
landfill to the people around the
landfill. Andwe do this by |ooking at
the sanples that were collected, at the
results that were obtained, and we
conpare themto New York State drinking
wat er standards, for exanple

Now, there's two issues at this
landfill that sort of brought nme into
this whol e process. The first one was

vol atile orgainic chenicals that were
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found in sone of the honeowner wells
around the landfill.

Now, the geol ogist at the New
York State Cooperative Environnental
Conservation explained to -- I'mnot a
geol ogi st -- explained to ne how the
groundwat er was novi ng away fromthese
houses, and how there are sone septic
tanks in the area that have contam nated
these wells with volatile organic
chem cal s

Now, | want everybody to know
that the filters that were placed on
these wells will not be renmoved until it
can be shown in four nonitoring events
over a year that the levels of the
chemcals in the wells are bel ow 50
percent of the drinking water standards.

Now, anot her problens that had
arisen was that |ead was found in sone of
these houses. MNow, it's a comron probl em
for water to leach | ead out of a plunbing
systemin the ol der houses that used | ead

sodder and stuff like that. And the way
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that we deternmine if the lead is actually

in the groundwater or if it's comng from
the houses is we take a first-draw sanple
after the water has been sitting in the
pi pes, test that for |ead; and then we
take a sanple after the water has been
flushed for 10 mnutes, you let the water
run for 10 minutes, and take anot her
sanpl i ng.

Now, the difference between these
two will give you an idea of how nmuch

lead is coming fromthe pipe in the

houses. Now, we did these tests on the
houses that had |ead | evels above
drinking water standards, an what we
found out is that in doing these flush
sanmpl es, we found out that |ead was
coming fromthe plunbing in these houses,
not fromthe landfill.

So, | ooking back at he
investigation that | did, | an say that
the volatile organic chemcals in the
well's may not be coming fromthe landfill

at all. According to what the geol ogi st
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told me, it's coming fromthe septic
tanks in the area

Now, | want you to be assured
that the filters will stay in place as
long as drinking waters ar exceeded
And concerning the lead issue, now, this
is a conmon problemin New York State for
lead to be | eached out of the plunbing.

And the only thing that we woul d
recomrend for those people have | ead
sodder in the plunbing in their houses is
to let the water run for about 10 ninutes
before using it.

I think that's all that | have to
say.

MR DUDA: | would ike to talk a
little bit about the actual groundwater
nmonitoring well sanpling that was
conduct ed during the Renedia
Investigation. | had indicated there
were 15 wells originally; we also
i ncl uded anot her 10 additional nonitoring
wel I's nmonitoring the upgradi ent and

downgr adi ent groundwater quality in
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Decenber '93. And in August/ Sept enber
'94, two rounds of groundwater sanpling

were conducted at 22 nonitoring wells for

vol atil e organi ¢ conpounds, sem -volatile
organi ¢ conpounds, pesticides, PCBs and
i norganics, a w de range of conpounds.

We found limted exceedances of
the New York State VOC standards in seven
monitoring wells, all of them upgradient
of the landfill during the two rounds of
sanpling. The result of the groundwater
sanpling indicated that the majority of
contam nation was found in the upgradi ent
bedrock aquifer. And volatile organic
conpounds were found at conparable |evels
i n upgradi ent and downgradi ent to nonitoring
wells -- | nean various inorganic
conmpounds -- those are netals, not
volital e organi c conmpounds.

Al so, since we really didn't find
any najor contamnation at th site, it
basically indicated isolate hits here and
there. There were no flumes or |arge

swat hes of contam nation that could be
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found for both organic or inorganic
contam nants at the site

I would now like to talk a little
bit about the summary of site risks that
were deternmined in the health risk
assessnent. Basically, a Baseline Risk
Assessnent estinmates the human health and
ecol ogi cal risk which could result in
contam nation there were no renedial
action done at the site. So that's the
wor st - case scenari o.

Current guidelines for acceptable
exposure for an individual for cancer
risk can be interpreted as basically one
inten thousand to one in one mllion
i ncreased of devel opi ng cancer as a
result of site-related exposure over a
70-year life span

There is a four-step process for
assessing site-related hunman health risks
for reasonabl e exposure scenario

Basically, this is the way risk
assessnents are done. W collect data

and evaluate it, and then we do an
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exposure assessnent whi ch anal yzes whi ch
pat hways residents are bei ng expected;
then a toxicity assessnent of the
contam nants of concern and an overal
risk characterization. Baseline on this
ri sk assessnment, the Baseline R sk
Assessnment was conducted to estimate
those risks with respect to current
future conditions, and the overall risks
at the site were all determned to be
accept abl e

The exposure pat hway that was
determ ned were four different ones:
Four for groundwater -- or three for
groundwat er, ingestion, dermal contact,
and inhal ation while showering. And then
we al so had an air risk exposure pathway.

The carcinogeni c risks or cancer
risks for the adult and child for all of
themwere all acceptable wit in EPA
acceptabl e risk range. And then
noncar ci nogeni ¢ ri sk was acceptabl e for
all of them There is a caveat on the

i ngestion for children on the
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noncar ci nogeni ¢ risks because with
basically related to ingestion through
nmanganese, and the noncarci nogenic risks
shows a hazard index for children at 1.5
and the level that we normally try to
find is 1.0. But this particular risk is
related directly to manganese, which is
consi dered an essential nutrient, and in
whi ch case the manganese dose received by

child drinking bedrock groundwater is

actually I ower than which would be
supplied by a common over-the-counter
mul tivitam n suppl enent.

So, in summary, 1'd like to just
go over the no-further-action renedy
which is proposed for this neeting
Basical | y, based on the findings of the
Q)2 R forned at the site, EPA and the
New Yor k Departnent of Environnental
Conservation returned a no-further action
is protective of human health in the
envi ronment .

The | ow | evel contam nation of

the residential wells fromthe site are
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determned not to be landfill related.

And, once again, | would just like to

show you on the nmap that the groundwater

flow determi nation was defintely in the
sout hwest. And nost of the area of
sanpling was up in the northeast corner
(indicating), which is in the upgradient
portion of the site.

The sanpling data fromthe
privatel y-owned septic systemindicated a
potential for contam nati on associ ated
with residential wells. And the QU1
remedi al action, which is the landfill
cap, should be constructed during next
year, and that should prevent any further
potential contamination to the
groundwat er or adjacent wetlands. And

conti nued ongoi ng nonitoring, once the

landfill is in place, the groundwater,
anbient air, landfill gas, surface water,
and sediments will insure that the

exi sting popul ation are protected from
any future potential contam nations.

That's pretty much ny
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presentati on.

MR KATZ: W will keep the
overhead. Sone peopl e had probl ens
hearing, so we will keep the overhead up
anot her nonent or two.

Covi ously, there is no point in
coming up to a mcrophone that's not
plugged in, but if we just take your
guestions one at a time and state your

name for the lady at the end.

W are required to respond to
your conmmrents, and we want to respond to
your commrents, but it's difficult unless
we get them down.

MR CEORGE WEBER M nane is
CGeorge Weber, | amco-chair of the
envi ronnmental group of the Dutch Hol | ow
Homres.

W would like to read a fornal
statenent. Everybody has got a copy of
this, so we will go on the record with
it.

Dut ch Hol | ow Horreowner' s

Associ ation's conpl aints and concerns
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with the EPA's handling of the Warw ck
Landfill Superfund case.

One: The renedial report which

the EPA is basing their final decision
upon has been conducted by a conpany
hired by the parties responsible for the
dunpi ng.

The conpany, Ceraghty & Mller
I ncor porated, works for the Warwi ck
adm nistrative group for the parties
naned in the EPA suit taking part in the

dunpi ng of the Warwi ck Landfill. Based

upon CGeraghty & MIller's work, the EPA
has concl uded that no further action is
necessary to protect groundwater in our
community. W strongly question the
wi sdom of this decision. W believe that
an alternate water supply is the only
solution to guarantee a safe supply of
wat er .

Two: The EPA scheduled this
neeting during peak vacati on season
giving only two weeks advanced noti ce.

Many famlies in the comunity are away
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during this tinme. The nini mum anmount of
time for advanced notice shoul d have been
at | east one nonth.

Three: Under the Superfund
system the EPA allows PRPs -- that's
potentially responsible parties -- to
play a nuch larger role in the
deci si on- nmaki ng process that it does the
residents of the affected comunity.

PRPs and their consultants
negotiated in private with the EPA al
aspects throughout the entire process.
Thi s includes investigation, cleanup
remedi al designs, et cetera

The residents and their advisors
have very limted access to this process
PRPs get to agree on proposal before the
residents or their advisors are given
access. This has giving the PRPs an
enormous anount of influence and
advant age.

Qur TAG -- which stands for
Techni cal Assistance Grant -- advisors

have not been given adequate tinme to
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t horoughly eval uate these reports

The remedi al report was sent to
our TAG advisor just 20 day prior to
this meeting and just before he was due
to leave for a week's vacation. The Risk
Assessment Report was sent to the
groundwat er TAG advi sor and di d not
arrive in his hands until Friday p.m
this August 11lth. Consequently, the risk
assessnment TAG advi sor did not receive
the report until Mnday P.M August
14t h, which is yesterday afternoon

Five: The EPA' s oversight of the
entire testing procedure has been spotty.
The amount of direct oversight on their
part is questionable.

In the latest round of testing
within the one-quarter mle radius of the
landfill, only approxi mately 20 wells
have been tested. Notification of well
testing was attenpt by tel ephone and/or
posting of notices on homeowner doors
rather than by certified mail. Sone

honeowners had stated that they had never
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received notification. Consequently,
homeowners who have desired testing of
their wells have not received it.

Si x:  The EPA has been |l ess than
responsive in dealing with Dutch Hol | ow
Honeowner's Associ ation officers and our
TAG advi sors.

Many phone calls to the EPA have
gone unreturned. An EPA adm nistrative
snaf u del ayed the renewal ot our TAG
grant depriving us of the services of our
TAG advi sors for approximately six
nont hs.

Seven: The EPA's priorities are
wrong, both froman economnmic and an
envi ronnent al standpoint.

The EPA has designated the solid
wast e aspect of the cleanup is Operable
Unit One, and the groundwater aspect is
Qperable Unit Two.

The EPA is enphasi zing the w ong
aspect of its plan. The alternate water
supply initiative -- at an estinmated cost

of 1.5to 2 mllion dollars -- should
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have been given top priority to the
landfill cap at an estimated cost of 16

mllion dollars inplemented as a foll owp

renedy. Instead, they have given the
landfill cap priority and have given the
alternate water supply no consideration
what soever

Eight: The EPA, the PRPs, and
Ceraghty & Ml ler, Incorporated, cannot
guar antee that other groundwater problens
will not occur in the future

Sone wel I's northeast of the
landfill are contaminated. This shows
that other wells in the area are
vul nerabl e to contami nation, regardl ess
of the source.

The installation of a |andfill
cap will only serve to slow town the
rai nwat er -i nduced | eachates fromthe
landfill. It will do nothing to stop
contam nation already present in the
water table, and its installation my
very well redirect the flow of

contam nation into areas which were
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previ ously uncont am nat ed.

There is no guarantee that all
wells around the landfill will be safe in
the further. This includes any new wells
that are installed

The final Baseline risk
Assessnment does not give a clean bill of
health in its present form CQur advisors
are studying it carefully, having just
received it, and they have al ready
identified some serious nistakes in
cal cul ati ons.

| received a FAX today from ny
TAG advisor; it has [imted informtion
based on the amount of tine that it's had
to evaluate the report, but | can read it
to you.

(Readi ng from docunent) The
Basel i ne Ri sk Assessnent for Operable
Unit Two enbodi es serious technica
errors. Mreover, EPA' s characterization
of the risks to children from consunption
of contam nated groundwater is m sl eading

and inproperly dismssive of a risk that
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EPA' s own procedures as well as
scientific consensus indicates to be an
appropriate focus of the concern

Many chenmicals that are essentia
nutrients at tiny doses, such as
manganese, are toxic at higher doses.
Moreover, the fact that the sale of
dietary supplenents is essentially
unregul ated by FDA neans that one can
easi |y become poi soned by consuni ng doses
of vitamins and minerals that are
comonly sol d over the counter

Nuner ous cases of such poi soni ng
have been docunented, and children are
particularly at risk for such a
poi soni ng

Recent | egislation has
specifically attenpted to address this
gap with regulatory protections as a
saf eguar d.

Basi cal | y, what the TAG advi sor
had told ne was they're conparing appl es
to oranges. They're using food-grade

| evel s to neasure contamnant in the
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groundwat er .

And now we woul d like to say
sonet hi ng about the alternate water
supply process.

The alternate water supply
proposal: In 1991 our TAG -- again
Techni cal Assistance Grant -- advisors
recomrended an alternate water supply as
the nost conprehensive and cost-effective
solution to groundwater contam nation in
the comunity.

A study conducted by Geraghty &
MIler, Incorporated, for the Town of
Warwi ck has shown an al ternate water
supply initiative to be feasible

The Village of G eenwood Lake
Board of Trustees has expressed its
support for us to tie into heir
muni ci pal water supply when their water
infiltration plant goes on line. The EPA
has refused to consider this alternative

Advant ages and t he di sadvant ages
of an alternate water supply. The

advant ages are: The neasure is
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conceptual ly sinple. The nmeasure is 100

percent effective in reducing the risk of
bei ng exposed to landfill contam nation
via the residential water supply. The
nmeasure woul d provide comunity peace of
m nd and hel p to resource property val ues
whi ch have suffered a reduct on due to
the presence of the landfill. The
nmeasure is permanent. The neasure

provi des the greatest anmount of

protection to the community for the |east
amount of expenditure.

Di sadvant ages: The homeowner or
| andl ord woul d be required to pay the
cost and time and property into the new
system that cost is yet unknown. And
the homeowner or landlord will then have
a regular water bill to pay of anywhere
from$.50 to $1.00 a day

It should be noted that if the
PRPs woul d have agreed to provide our
comunity with an alternate water supply
up front when our TAG advi sor recomended

it four years ago, they probably woul d
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have saved noney on | egal fees and
i nvestigative work.

W do not concede that the sole
source of the threat to our wells are a
septic system W believe the |andfill
will continue to pose a threat. W,
therefore, demand that the PRPs agree to
provide an alternate water supply, if
this is the wish of the majority of the
people in the community. W ask themto
do this regardl ess of whether they think
this is technically necessary. W think
the PRPs owe it to us, considering all
the hardshi p which the presence of this
landfill has put us through.

One thing is clear, they owe this
comunity sonething. The EPA obviously
thinks that the PRPs have lived up to the
letter of the law. W di sagree and
believe that they have fallen far short
of living up to the spirit of the law as
wel | .

Thank you.

MR GARBARI NI:  Thank you,
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Ceorge. You said a lot these. | don't

know i f | can responded to each and every

comrent. But | certainly appreciate your

concerns, and | think one of the things
I"'mhearing |oud and clear are, and aside
from concerns about health risks, is
property values. And if | was in your
situation, | think | would al so have
simlar concerns. But | think one of the
other nore inportant points that you did
make is that regardl ess of whether this
was necessary or not, you think it shoul d
be done. And unfortunately the way the
Superfund programis done, we need to
have a scientifically-sound study that's
been conducted, and we need to rely on
sound science in order to nmake such
deci sions or expend such noney.

MR GEORCE WEBER W under st and
Al we are asking is, Can you guarantee
us that we are not going to have a
problemin the future with this? Can you
offer us a guarantee? Can you guarantee

that our property values aren't going to
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continue to drop? You can't. You can't.

What we're asking you to do is
give us sonething that will guarantee
that at a pittance of what you're spending
on that cap. Gkay. The very fact that
you're putting the cap in, okay,
scientifically could cause a shift in the
direction of the water. That in itself
should be a reason to put in an alternate
wat er supply. W don't understand the
| ogi ¢ invol ved here

Qur TAG advi sors asked you four
years ago for this. He stated it, it's
is his reports. | don't -- fromny
st andpoi nt as a honeowner, | don't
under stand the | ogi c.

W are not interested in
bureaucracy. W have to live here. W
are the ones that put our homes up for
sale, we drink the water. It's always
there, and we don't care -- you know, you
can throw every scientific study in our
face, but the fact is that that stuff is

there. And | defy anybody here to tel
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me really what's under there and how much
is there. And anybody here that can get
up and give nme a guarantee that that's
not going to | each into our ground
eventual |y, get up and tell me that now.
I's anybody here willing to take

risk? Put it in witing?

(No response)

MR GEORGE WEBER: | rest ny
case.

MR GARBARINI: | think you
already realize that you do have a
problemwith certain wells, and the
i ndications that we have is that that
contam nation is likely comng from
septic systens in the area.

MR CGEORGE WEBER: | think --

MR GARBARI NI : Just to respond.
I think we heard you |l oud a clear back
in 1991, and we had conducted a
ground/air investigation back in 1991,

and we had reached sone prelimnary
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conclusions. And we had heard all of you
very loudly and clearly, and we deci ded
at that point in tinme that we should do
addi tional investigatory work before we
reached a decision on this operable unit.
And we' ve gone through that and we spent
a whole ot -- we haven't spent a whol e
| ot of noney, but the responsible parties
have, and they've done this work under
signi ficant oversight.

The New York State Departnent of
Heal th and New York State Departnent of
Envi ronnental Conservation at varies
groups within EPA all review the plans
that are necessary before we can go out
into the field, before the PRP goes out
into the field to conduct his studies.

W' ve all reviewed those and nmade
sure that they were up to stuff. And
then when we go out into the field, we
hi re another contractor, our own
contractor, Ebasco Services to oversee
the work that's done. Wen sanples are

collected, we split sanples with the
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responsi bl e parties, and those results --
we see their sanpling result. Then when
we get their results, we conpare them
and everything | ooks as good as you can
expect fromthat perspective

MR CGECRGE WEBER  You can't give
us a guarant ee?

MR GARBARI NI : You al ready have
sone contamnation in the wells, and we
believe that contam nation is |ikely due
to the septic tanks. | can't guarantee
it.

AUDI ENCE PARTI Cl PANT:  "Likely."
That s the key word, "likely."

MR GARBARINI: As | said, we
came out, we spent a couple of nore years
i nvestigating the groundwater flow and
t he whol e hydrogeol ogic regime, and we
concl uded that the direction of
groundwater flow is away fromthose hones
in the northeast.

W spent a whole | ot of noney
investigating this. And | hear your

concerns. | would very nuch like to be
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able to say, Sure, we'll put in an
alternate water supply. It's only 2
mllion dollars. W spending billions of

dollars on Superfund. The problemis,
the law doesn't allow us to do that
unl ess we have evi dence --

MR GEORGE WEBER  How nmany
nonitoring wells did you use?

MR GARBARINI: W have 22
monitoring wells that were --

MR CEORGE WEBER. How deep are
t hey?

MR GARBARINI: They are at
various depths. Some of themare at deep
bedrock, nost themare in the overburden,
in the shallow bedrock in the overburden.

MR JAMES STRAWER M nane is
Janes Strawder, | live on 786 Nel son
Road. (Inaudible fromthe audi ence).

MR KADLEC. That was the New
York State Department of Environnental
Conservation. They are the ones that
basically pay for the nonitoring wells.

I want to assure you that if your
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drinking water is above drinking water
standards for |less than a year,
nmonitoring it four tinmes in that year, |
will not let themrenove the filters from
the wel|.

MR JAMES STRAWDER  You state
that -- (inaudible fromthe audience).

MR KADLEC. Yeah, the DECis
running into a problem There's a big
problemwith this. Wo's going to pay
for the filter? |If the pollution isn't
comng formthe landfill, the the State
has to absorb that cost. And that's a
bi g problemright now, considering the
political climate. But, | can assure you
that if your water is above drinking
wat er standards, | will not let them
renove those filters.

MR JAMES STRAWDER (I naudi bl e)
They even stopped the service on it about
two years ago. (lnaudible fromthe
audi ence)

MR KADLEC. This is a problem

that New York State is running into.
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There is nobody really to pay for them
now, but -- |I'msorry, go ahead.

You' re conpl ai ning the water
smells |ike?

MS. ALICE DOLSON: MW water
snmells like fish

MR KADLEC. That's
hydr ogensul fide. That can be a probl em
in some natural aquifers, nost |ikely.

M5. ALICE DOLSON: | can't drink
that water.

MR KADLEC. That's a conmon
problemw th some wells it's hydrogen
sul fi de.

MR GARBARI NI : The stenographer
i s having some problems hearing. Please
cone down and tal k

MR JOHN MESSINGA: M nane is
John Messinga. | would like to
correspond with what George Weber said.
The Dutch Home Association, nenbers of
the community, many, nmany peopl e express
doubts over the Superfund's ability to

cleanup and maintain the integrity of the
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wat er supply system | read fromyour

own journal, "Uncertainty: R sk

assessnent is not an exact science

Wiile EPA tries to estimate risks as
accurately as possible, there are nany
sources of uncertainty in a risk
assessnent.”

W have to live here. W have
children here. | hope that your people
are safe, your loved ones are safe when
you go hone tonight. But these people
here are living here every single day.

You say you do nonitoring once
every six nonths, once every three
nonths. Does that guarantee that the
wat er supply is continuously clear?

Centlenen, we are worried. W
are asking for one-and-a-half to 2
mllion dollars to protect the community
permanently. | can't see that as being
such a probl em when you say to us the
average cost of the Superfund cleanup is
20 or 25 nmillion dollars

And thank you
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MR GARBARINI: Just to respond
to your question, we are in the
unfortunate position of having vol unes of
data before us that are indicating that
the groundwater is flowing in the
opposite direction, that the inpacts to
the residential wells are fromthe septic
tanks. And unfortunately we need to
have -- we can't have docunentation |ike
that on the record if we're going to
offering to inplenent an alternate water
supply. W need to have docunentation
and informati on that you have been
i mpacted or you will be inpected in the
future. And all the data that we have
i ndi cates just the opposite.

| can understand your concern,
but that's as much as | can offer you at
this point, and | appreciate you
coment s.

MR ROBERT BLY: M name is
Robert Bly. Let ne just get this
straight. You said you foud the

contam nati on away from where these wells



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(HEARI NG
are cont am nat ed?
MR GARBARINI: W have found the

direction of the groundwater flow -- as

Danmi en had on the map, and we will put it
back up there -- is towards the sout hwest
rather than the northeast.

MR ROBERT BLY: Were the wells
are contani nat ed?

MR GARBARINI: That s correct.

MR ROBERT BLY: The sout hwest
wetl and i s contaninated where it's
fl owi ng?

MR GARBARINI: There is sone
limted contam nation there, yes.

MR ROBERT BLY: And nobody's
well is going to be contam nated by those
peopl e living down there?

MR GARBARINI: There is no
indication that that that would be true.
MR ROBERT BLY: 1Is the

contam nation flow ng that way?

MR GARBARI NI : The sanpling that

we have done, there is no way we coul d

I et that happen.
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MR ROBERT BLY: Were is that
goi ng?

MR GARBARINI: Wen it flows in
that direction, the wetland serve as a
natural cleansing material, and that's
why we try to preserve it in sone
i nstances. So contam nation in the
wet | ands - -

MR ROBERT BLY: It is all going
to the wetl| ands?

MR GARBARINI: It s not al
going to the wetlands, we haven't found
significant levels leaving the site

MR ROBERT BLY: Thank you

MR ROY PIATELLA: M nane is Roy
Piatella

Nurmber one, the groundwater flow
in the town water supply is through the
aquifer in the village area. | don't see
that delineated on the map. Can you
pl ease explain where it is in reference
tothis land in the aquifer? And nunber
two, is it just sonme firms sanpling of

the town water supply?
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MR DUDA: | can address the

public water supply sanpling. Are you

asking if there was sanpling done?

MR ROY PIATELLA: | m asking:
Wiere is the aquifer in relation to
groundwat er fl ow?

MR DUDA: | woul dn' know that.

MR ROY PlI ATELLA: Does anyone
know t hat ?

MR SHKUDA: (lnaudible) It
fills up the valley.

MR ROY PI ATELLA: Ckay.

MR SHKUDA: To the best of ny

know edge, it is about a nmle anay with
the cl osest well that we have

downgr adi ent .

MR ROY PIATELLA: What type of
scientific evidence do we have of the
boundaries of that access?

MR SHKUDA: That's in the
literature.

MR ROY PI ATELLA: kay. So, is

there potential for contam nation to flow

to that aquifer and potentially
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contami nate the village drinking water?
Can sonmeone conment on that?

MR SHKUDA: First of all, you
have nmore than a nmle of spice in between
that. My | finish?

MR ROY PI ATELLA: Yes, sir.

MR SHKUDA: In that mle there
is going to an enornous anount of water
moving into the town. At this point
we' re not detecting contam nants invol ved
in the New York State or feteral drinking
water standards. So, if there are | ow
level s already, and | add clean water to
that intervening mle, the concentration
by anybody's determ nation, has to go
down. They will degraded, they will be
absor bed

So the chances of that happening
are very snmall. That will be part of
this remediation. |t calls for continued
nonitoring to make sure that it is indeed
the case, and that will be carried out.

MR ROY PI ATELLA: The point |

would like to make. As you say, it's a
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mle to amle and a quarter to the
aquifer. Just to let you know, it has

been | eaching for 20 years we assune,

generally. M question is for this
gentl eman, are the residents to spend a
t housand dol I ars sanpling the town water
suppl y?

MR KADLEC. | would like to
comment on that. The public water supply
is nonitored quarterly. Every few nonths
a sanple is taken and sent off to the
Departnent of Health to nake sure that
none of the chemicals are in the
gr oundwat er .

MR ROY Pl ATELLA: Can you
expl ain what they are nonitored for?

MR KADLEC. They're rmnonitored
for volatile organi c conpounds, which is
a wide variety. Actually, New York State
uses nore stringent standards than the
federal guidelines. They have their own
chemi cal guidelines that are foll owed

that are actually nore stringent than the

net hods that we have
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MR ROY PI ATELLA: You take those
sanplings on a quarterly basis?

MR KADLEC. Yes. The Division
of Water is responsible for that.

MR ROY PI ATELLA: The nore
question | have is: | heard you talk
about the anbient air sanpling.

Secondly, in the 1992 report put out by
the New York Department of Health, they
tal k about the potential fo VOC fumes
going into residential basenents. Do you
have any type of sanpling in residentia
basenents of the BCCs in the househol d
and in the air?

MR SHKUDA: There as a gas
sanpling -- a subsurface gas sanpling
that was conpleted and it is part of this
i nvestigation. W went around the
landfill to determ ne whether there was
gas com ng towards any of residences,
especially in the northeast which is the
closest to the proxi mate ones. There was
no gas detected in the rock and there is

no pathway fromthe landfil to those
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residences at this tine, as far as we

coul d see.

MR KADLEC. | would like to nake

just a quick statenent too. At other
sites around the state where this is a
problemwi th the vapors going into the
baserments, normally that's in a case of
where there is an actual free product
flunme, when there is so much of a
chemical present that it actually creates
its own liquid aquifer or whatever that
you would call it. It has to be very
concentrated in a liquid formfor the
vapors to get into basenents.

MR ROY PI ATELLA: | sounds like
we are very confident that there are no
problens with funes in the residential
areas?

MR KADLEC. |'mpretty confident
about that.

MR ROY PIATELLA: Were you doi ng
confirmation sanpling? Can | go on the
record with that? | think there may be

sonmet hing we can do for the residents.
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Thank you

MR DUDA: Thank you

MR JAMES RILEY: H, ny nane is
Janes Riley, | ama honeowner on
Al exander Road. | don't know if anybody
on our road -- we have about 20 homes
that have deep wells. | didn't see any
i ndi cation that they were there.

MR DUDA: The residential well

nmonitoring programwas within a

quarter-mle boundary of the landfill,
and that particular |ocation is outside
that quarter mle, and that was
determned as a result of the QU1
Renedi al Investigation. W decided that
the quarter mle would be an appropriate
response area to nonitoring the
residential wells.

MR JAMES RILEY: The
determ nation of the hydrolic gradient
that was done -- this gentleman here is
the geol ogist -- was there any
consi deration taken into the fact that

the test wells that were created were for



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(HEARI NG
a very short duration attenpting to
det erm ne whet her there were contam nat ed

wel l's and some of the other are punped

on a daily basis and this might interfere
with the pathways deep in those wells as
to where the hydrolic gradi ent m ght
actual ly occur?

MR GARBARINI: That was
certainly considered, and I'll let Geg
address that.

MR SHKUDA: The nmap that is
there is naturally under punpage. W
didn't look into the question that you
are asking, whether the people that were
on Nel son Road coul d change that gradi ent
by punping their wells.

W conducted a study for three
days, and we recorded nore levels in the
nmonitoring wells that are between the
landfill and Nel son Road. There were two
sets of monitoring wells, they're at the
top of the bedrock (Inaudible) deep zone.
During that three-day period, there was

no inmpact from punping and no change in



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(HEARI NG
the water levels in those wells from any
punmpage on Nel son Road. So, it is clear
to us there is no induced gradient to
flow fromthe landfill to Nel son Road
when residents are punping their wells.

MR JAMES RILEY: The other point
is, just like -- ny assunption is that
the nmonitoring wells and testing the
wel I s have been properly protected. In
ot her words, you establish the possible
deep aquifer for the shallow pollutants
that are in that landfill. Are they
properly grounded and protected and goi ng
to be protected froma long period of
tine so that it doesn't go off into the
deep aquifer where it necessarily has a
chance to seep into there?

MR DUDA: Yes. Al the wells
that where put into the Operable Unit One
and Operable Unit Two were all instructed
under EPA guidelines for the proper
grouting and casing, and they are all
under |ock and key. And during the

future nonitoring, they will be protected
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agai nst any danage.

MR JAMBS RILEY: Were was that
noni tori ng progran?

MR DUDA: W don't have that
setup at the nonent. That's part of the
operation and nai ntenance plan for the
cap, and we'll basically get into the
nmonitoring plan as a result of that. And
EPA and New York State DEC and the TAG
advisors will all have a chance to
conment on that as well.

I amnot quite sure when that
will be coming into effect, but that
probably won't be until we get the design
conpl eted and the renedial action out of
the way.

Al so, the existing nonitoring
with respect to the residential wells,
which is currently ongoing, and we will
be getting the results of the second
round of sanmpling -- is it 27 homes now?
and the monitoring and the programitself
will be continued, if there is

cont am nati on.
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Also, with respect to that, |
know that you indicated that all the
people within the quarter-nmle
boundary -- | think there were 67
properties -- there was a very serious
attenpt to contact all of those
i ndividuals. There were solve individuals
who did decline to participate in the
plan. And the 24 individuals -- 27
individuals we currently have are all
fairly responsive. And for anyone
else -- we have a list of properties; if
anyone else would like to be on that Iist
that is in that quarter-mle boundary,
please let me and | will nake sure that
you will be in our next sanpling

MR JAMES RILEY: Fromthe
results of the sanpling that are shown
here, even in the landfill site itself,
as a result of those sanplings, is this
landfill going to be removed fromthe
Superfund site after the cappi ng?

MR GARBARINI: Yes. The site

woul d be deleted. There would be
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continued nonitoring. And when you go
through the del etion process, it doesn't
nean that EPA no longer has the ability
to take action on the site. Even though
you deleted a site fromthe list, it sort
of renoves the stigma of the site on the
surroundi ng comunity, but we are stil
able to take action if it is deened
necessary.

MR JAMES RILEY: How long after
that capping is done?

MR GARBARINI: |t would probably
be a few years after the capping is done

MR JAMES RILEY: A few years
based on continued nonitoring?

MR GARBARINI: Well, we
basically have to get through the
del etion procedure. Gven the fact that
we have been studying the site for so
long -- we have to go through the process
of witing a close-out report then we

have to propose the site for deletion

fromNational Priorities List, and then

we have to finally delete it. So that
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process could be as short as a year. So
per haps maybe within a year after that,
we woul d sign off on the capping.

MR JAMES RILEY: Do you do that
with all sites?

MR GARBARINI: Utimatley with
all sites, yes.

MR JAMES RILEY: And this
particul ar site?

MR GARBARINI: W would like to
cap it and then have it deleted fromthe
National Priorities List, yes, so that
peopl e coul d say, W had a hazardous
waste site in our community, it has been
investigated, it's been capped, it's been
handl ed, and it has been deleted fromthe
National Priorities List.

MR JAMES RILEY: As far as the
TAG advi sors, are they going to be given
tine for witten-coment period? Wat's
the period for witten conments?

MR GARBARINI: W originally had
a comment period that was due to expire

on the 30th, | believe -- August 27th,
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I'"'msorry -- and we have had a request
fromthe TAG group of the Dutch Hol |l ow

Homeowner's Associ ation that we extend

the comment period. And | think we wll
be extending it. W would like to talk
to them about the length of the
ext ensi on.

MR JAMES R ELY: Thank you.

MR GARBARI NI : Thank you.

MR BB ZIMMER M nane is Bob
Zimmer, | ama resident of the comunity.
I wanted to followup a little bit with
somet hing to increase ny understandi ng
about the groundwater flow in the area.
I was wondering if you might be able to
answer this: Before it was presented
that nost of the residential wells in the
area were greater than 300 foot in depth,
and al so Geraghty & MIler stated that
they had two wells about that depth. Is
nost of the study of the potential for
groundwater flow fromthe landfill to the
residential wells based on those two

wel | s?
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MR SHKUDA: No, it is based on

all 20 wells.

The statenmeny that | nade

regarding the wells is what the | ocal

drilling contractors have told us. W

have asked the

residents and required as

part of the work plan to try to deternine

residential wel

| caps. No one was able

to provide us with specific information.

Wells are too old, they weren't

there when they were constructed, people

weren't aware of how deep the well was,

but that's what the local drillers have

told us. The flow systemthat we

determned is the shall ow bedrock, that's

where nost of the wells are.

MR BB ZIMVER Wiat's the

di fference between a shallow well --

MR SHKUDA: It varies.

Wthin -- let's say within the upper

hundred feet of the bedrock surface.

Most of the wel

water is there.

Is are there nost of the

That's wheel nobst of the

wat er occurs in this formation

(i ndicating).

Most of the fractures are
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present and therefore the greatest

potential for water novenent and action
as a source of water.

The work we did on the two deep
well's that we installed indicated that
there was very, very little water down as
deep as 300 feet. And as little as in
certain areas as a tenth of a gallon a
m nute, which is well bel ow any useful
amount of water that you could use for a
resi dence.

W have determned -- as | said,
this is a shallow fl ow system

MR BB ZIMWER It is a deep
flow systemthat |'mnost considered, but
especially Greenwood Lake as a comunity.

MR SHKUDA: Qur study area is
the area surrounding the lane fill,
specifically in this case. The issue for
QU-2 was the residences was | ot nore
detail, after the focus of our study in
question. That was the focus of our
study. W were not asked to study

G eenwood Lake or G eenwood Lake supply
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system | can't answer those questions,
| don't know.

MR BB ZI MMER  Focusing on the
map to the northeast. Understood, it is
not known at this time, but given the
fact that sone of the wells might be that
deep, and being it's a fractured bedrock
fl ow system couldn't contam nants trave
or migrate fromthe landfill to those

residential wells?

MR SHKUDA: Again, water doesn't
flow up hill.

MR BOB ZI MMER: A punpi ng
condition is not necessarilly uphill

MR SHKUDA: As | expl ai ned
previously to the other genltenman who
asked the question, we studied that very
i ssue.

MR BB ZIMMER Using two wells

MR SHKUDA: That's correct. But
if they are the closest wells to that
community, if | do not observe the
effect --

MR BOB ZIMMER  There is very
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few fractures that deep in the bedrock.

MR SHKUDA:

That's correct.

MR BB ZI MVER. The wells that

you tested night not be the ones that

feed those residences.

MR SHKUDA:

may not be.

That's correct, they

MR BB ZIMVER. So here is a

possibility that the |land coul d af fect

deep wells into the northeast?

MR SHKUDA: W have no data to

i ndicate that.

MR BOB ZI MMER: No, you don't

need any data, but the potential is

t here.

MR SHKUDA:

Yes. And there is

also a potential that the book can fall

off the table, but until | realize that

potential, it has no potential.

MR BOB ZIMMER | just want to

know i f the potenti al

MR SHKUDA:

is there or not.

I can't disagree

with you, there is a potential. But

t hi nk about this:

have a hall ow fl ow
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system where nost of ny water is
traveling to the southwest --

MR BB ZIMMER Do you have
figures?

MR GARBARINI: Could you just
give hima chance to finish up his
r esponse.

MR SHKUDA: For water to nove
agai nst that gradient, | have to overcone
that. | don't See how that's possible.

MR BOB ZI MVER: Materials don't
necessarily travel even against the
gradi ent ?

MR SHKUDA: That's correct, but
there is no evidence whats ever that they
are present.

MR BOB ZIMMER Allownme to
change topics slightly. D d you do -- |
saw in the Renedi al |nvestigation that
sone work was done on the continuous
nonitoring of the wells. Did any of that
enconpass what groundwater flow patterns
m ght change or what mght happen in a

rainstorm a heavy type-stormsituation?
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MR SHKUDA: In this setting,
groundwater levels in all the wells are

going to be inpacted the same. It is not

going to selectively rain on the landfill
in one area and onit raining on the
northeastern residence. So, certainly,
inthe three-day tests -- | don't recall
if there was a rain stormthere -- it
wasn't, it was dry. So ther certainly
is an inpact on water |levels as we get
less rain, they do fall, but they fall
uni formy.

MR BOB ZIMVER  Wll, you don't
know that. You don't have any data to
support that. You don't know if the
systemacts uniformally under a storn®

MR SHKUDA: That's in the
literature. | don't have to study that.
You can | ook at the USGS studies of
aqui fers throughout the country. That's
just a fact. (lnaudible) That's
literature information.

MR BB ZI MMER. | di sagree.

M5. CATHY MARCHESE: M nane is
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Cat hy Marchese, | live on 799 Nel son
Road. | just wanted to know what you
based your survey on? | |ike behind the

dunp, and I'mjust |ooking at how many
peopl e you had tested, and out of 20 --
it was 20 peopl e out of how many peopl e
were you supposed to test in the
beginning in a quarter-mle radius?

MR DUDA: | think it was 67

potential properties.

M5. CATHY MARCHESE: And how many
did you test?

MR DUDA: Twenty-four.

M5. CATHY MARCHBSE: Because |
was |ive behind it, and | was never
tested. | was notified once.

MR GARBARINI: What did you do
when youwere notified?

MR JCE MARCHESE: Actually,
sonmebody came to the house to take the
test, and they never got back to us. He
said he wanted the first sanple in the
norni ng, they never got to us, they never

cane back.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(HEARI NG
| have two children. Wat would
| lose by having this man cone in to test

ny water? Believe ne, | deal with it

every day. There is no way you're going
totell me if there is contam nation in
the ground, and you can prove that there
is contamnation in the ground, there is
no way you can tell me that it is not
goi ng down into the ground

Thi s gentl eman nenti oned t hat
there is not that much water that deep
M/ well is 290 feet deep, and we get four

gallons a mnute. This gentleman over

here stated that he saline -- | don't
know -- in his water. | live right
across the street, two houses down. |If

there is sonething that critical in the
wel |, don't you cone out and send
sonebody to test your well?

| feel that you guys al ready nade
up your mnd, and anything we say is not
going to influence that.

MB. CATHY MARCHESE: Before this

neeting, | had tal ked to some of ny
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nei ghbors and asked themif they were
tested, and they said no, they said they
wasn't.

MR GARBARINI: As as nentioned
before, we did go through a notification
process, we went door to door, flyers
were handed out, notices were given. And
unfortunately, in this situation -- well,
we will have to take a | ook into.

M5. CATHY MARCHESE: | had spoken
to you the other day.

MR GARBARI NI : Right.

M5. CATHY MARCHESE: How did you
make your concl usion when you don't have
all the facts?

MR JCE MARCHESE: That woul d
peopl e have agai nst knocking at your door
and saying you're going to test the water
so your kid mght not or you m ght not
get sick?

MR GARBARINI: Believe it or
not, 10 or 15 people said they did not
want their honmes sanpl ed.

MR JCE MARCHESE: This should be
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something that is controlled. This is
drinking water. This is something that
shoul d be controlled by the State. Wat
are you going to say? Wen you know it
is contami nated water, you are not going
tolet nme test it? |1'mgoing to says
that's okay? You are going to let that
person drink that water?

It seens that nobody is making an
effort. The decision was al ready nade;
and all this -- because there is no
fingers to point to, who is going to pay
up for the cleanup? There will be no
cl eanup.

MR GARBARINI: No, that's not
the case. First of all, there was a
programthat was done. W can't force
people to let us sanple their wells.
They own their properties. W can't
force themto allow us to sanple

As far as not being able to point
the fingers at anyone to have a cl eanup

| nean, we have got sonme responsible

parties on the line, currently, to cap
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the landfill and to cleanup the site. So
there are peopl e paying for the cleanup
But in order for us to put in an
alternate water supply in, we need to
have an indication that the residential
wells up in that area are being inpacted
by the landfill. And we don't have that
evidence at this point in tine.

MR JCE MARCHESE: There is no
way that you can tell me that there was
soneone down to test our wells, there is
no way. That is false. | would have
been all over that caller

I have had ny water tested
privately. W never tested for the right
thing. You get a result back, and there
are certain things, and people spend
$200. You know what to test for, we
don't know what to test for. You get the
tests, you know what's in the ground, not
us; if we don't pinpoint, we don't see
it.

MR GARBARINI: W can take a

| ook into what happened to your
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resi dence, and you can be sure that we

will pull a sanple up. |If you are within

that quarter-mle radius, which you are

saying you are, we wll nake sure we get
a sanple fromyour well.

M5. CATHY MARCHESE: And al so ny
nei ghbor, she wasn't notified.

MR JOB MARCHESE: There are
houses being built.

MR DUDA: |f there was a new
owner, we wouldn't know about it.

M5. CATHY MARCHESE: Well, what
about the survey?

MR DUDA: Well, the survey is
based on the quarter-mle radius within
the landfill.

M5. CATHY MARCHESE: | amin --

MR DUDA: The property owners
that we have on the list, we have
contacted them Sonme of themwe can't
even get the contact to, because there is
no one there. It is a sunmer residence,
there i s nobody around to contact. But

the group of people that we've gotten
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have been cooperative, and we have
sanpled their wells, and we have
presented their data, and have sent
themletters regarding their sanpling,
and we have been very respronsive with
respect to the sanpling of their hones.

We're not trying to segregate
anybody out of the system |f there was
some sort of an error that you should be
on the list and you' re not or that you
were contacted and there no foll owp,
then that will be | ooked into.

MR JCE MARCHESE: It seens like
the | ess people, the better the odds; the
| ess peopl e you take --

MR DUDA: That wasn 't done here
W didn't deliberate go out and take a
limted nunber of homes. W went through
the entire list of propetries that we
had, which was 67 properties, and we have
found 24 recipients. It wasn't |ike we
took an isol ated grouping of people and
said we want to sanple your well and not

yours.
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MR GARBARINI: That's the idea
behi nd the quarter mle too.

MR DUDA: W wanted to sanple

everyoune within that quarter mle. And
i ke Doug Garbarini said, we can't force
peopl e to do that.

MR GARBARINI: We will ook into
your situation, and we will make sure
that we collect a sanple.

M5. CATHY MARCHESE: Before you
make a deci sion?

MR GARBARINI: | can't proni se
you that.

MS. CATHY MARCHESE: | have two
smal|l children. Wat's not to guarantee?
I want cl ean drinking water.

MR GARBARINI: We will ook into
it, and we will make sure that we coll ect
a sanple fromyour residence. | promse
you that.

MR JOHN HUNTER: Good eveni ng.
M/ narme is John Hunter, and I ama
potential hone buyer in this area, naybe

potential honme buyer, | amnot sure at
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this point.

A coupl e of things that were
mentioned that | would like to talk
about. In your risk assessnent, have you
done any political assessnent of the
cancer rates within this area within the
| ast 20 years?

MR GARBARI NI : Has EPA done
that? No, | don't believe to. | don't
bel i eve anyoune has, but | can't say for
sure that that hasn't been done. But
none have been conducted for the Warwi ck
Landfill.

W do the risk assessnent process
and we al so conduct what's called a
heal th assessment, which is done by the
New York State Department of Health and
the federal agencies of Toxic Substances
and Di seases Agency. Those two things
have been done.

MR JOHN HUNTER: As a gover nnent
enpl oyee, | am ashaned that that hasn't
been done. W have had 11 years to do

that. |'mnot here to banish you.
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MR GARBARINI: It if not
something that we would typically do. If

there is a request, sonetines the State

Heal th Department w |l performthose
studies, but there is a |long request for
different comunities that are looking to
have those studi es conduct ed.

MR KADLEC. R ght new the |ist
i s somewhere between two and six years
for a cancer study.

MR JOHN HUNTER  There is
sonet hi ng that has been nentioned
initially is that there's being a | ot of
noney spent on this issue, and we know
that there are guidelines that you
gentlenen nust follow But the action to
bring this to a resolve is to bring in an
alternate water source. |t seens, based
on ny short know edge here, that there
has been work wi th agencies or with the
peopl e involved in this, possibly the
agenci es responsible for bringing this
waste into the site at mdnight -- and |

just have this perception about this.
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Wien you tal k about perceptions, property
val ues around here are a reality, and it
shoul d be part of their decision naking
process, whether that's a scientific
basis or not. The fact that there is a
firmengaged in this that as sonething
to do with the responsible parti es,
think that is a poor judgnent on the part
of the United States governent.

MR GARBARINI: | think that's a
pretty flagrant comment.

MR JOHN HUNTER: | think that
was poor judgnent. It may be all owed
within the law, but on the basis that it
doesn't appear that the home owner's
associ ati on had has adequate response or
participation to alleviate that
perception, | think that's something that
i n hindsight you gentlenen nay have to
live with

The fact remains is that a
reasonabl e alternative is the alternate
wat er source that has been proposed that

seens to be an econom cal issue for al
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of us, for current homeowner and future
honmeowners. And the fact that the

agency, whether it says that you have to

wait for a request to do a clinical study
of cancer rates within an given area --
and that is sonething that came out of
the Love Canal issue, the increased
cancer rates, | believe.

I would think that the agencies
woul d be talking to each other, and after
11 years, this data woul d have been
presented. Again, sonme of ny coments
may be viewed harshly. ['mnot here to
bani sh you. | think those statistics are
out there, they just hadn't been done.

MR GARBARINI: | think just to
respond to your first comment about using
-- we are not using a potentia
responsi bl e parties to conduct the work,
we are using a contractor that relies on

various parties to pay their bills,

basically. Geraghty & Mller, they are a
hi ghly reputabl e consultant, especially

in the field of groundwater
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i nvestigation.

And as | said before, we have a
contractor that we hire that directly
oversees their work. There are numerous
state and federal agencies that review
all the plans and direct the contractors
to how the study is to be conducted, and
then we go and we validate everything.

As | mentioned, we split sanples

with the contractor to make sure that

their sanple results are com ng back
similar to ours. W are out there in the
field checking up on their work. And
this is the way we do business.

MR JOHN HUNTER  Just one | ast
question. | don't believe two hones to
the northeast is a statistical valid
nunber to nmake an assessnent of whet her
there is any flows going in the
upgradient direction or to the northwest
or northeast.

Though it nmay seem odd what the
gentl eman said, that there were only two

wells that were tested to the northeast.
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| don't know based on just those limted
sanples -- | just don't have a good
feeling. | have nore of a sense that you
got 30 percent of the wells within the
quarter-mle area, but to the northeast
of the area, | don't feel that those two
wells -- at least that was ny
under st andi ng.

MR SHKUDA: There are many nore
wells that were tested. There are just
two at depth that were nonitoring wells.
But residential wells to the northeast,
with the responses that we were able to
| ocate, there were sanples collected from
those wells, and they were tested. So
there are many nore than two. | can't
recal | offhand how many, but we tested as
many as would allow us. W can only do
what we are all owed.

MR JOHN HUNTER:  And ny | ast

gquestion: You stated earlier that you

may not be able to go onto the property.
Isn't it reasonable that there is a

heal th concern, which | believe there is



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(HEARI NG
here, that the state or the federa
governnent can mandate testing in the
area without approaching the rights of
t he homeowners' ?

MR GARBARINI: It is certainly
not with the level of concern that we
have.

MR JOHN HUNTER: | think that's
the concern here

MR GARBARINI: | imagine if
there is significant enough concern that
the Health Departnent could say that we
shoul d go in there and collect a sanple,
but I think the |evel of concern would
have to be much, nuch, much hi gher than
the level of concern that we have here.
That's not to say that we aren't
concerned about all those residential
wells up to the northeast of the site.

MR JOHN HUNTER:  Thank you.

MR GARBARINI: Thank you

MR ROY PIATELLA: Roy Piantella
Just one last thing. The wells for the

residents that were not there, | want to
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know, is ithat all possible or you to

state that you will do that survey again

for those poor unfortunate people that

are not here right nowto tal k about

sanpling? Can you at |east do that,

it possible?

is

MR GARBARINI: You're talking

about the residential well

MR ROY PI ANTELLA:

go back and revi ew those 40-sone odd

noni tori ng?

Can you j ust

peopl e that weren't contacted or didn't

respond?

MR DUDA: W can't get

well unless there is someone on the

property.

MR ROY PI ATELLA:

into the

| amasking if

you can try and contact the residents.

MR DUDA: W could try and

contact the residents again, yeah

And

think we have gotten sone nore residents

fromthe | ast round of sanpling.

am

not quite sure how many nore residents,

but we have gotten a few nore people.

MR ROY PI ATELLA:

Was t hat
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peopl e by tel ephone call or certified
letter?

MR DUDA: W did a persona
canvasi ng around the entire nei ghborhood
and it would probably be by letter or
phone call, that type of thing.

MR ROY PI ATELLA: Thank you.

MR DUDA: Sure.

MR JCE MARCHESE: You said that
you woul d | ook into the testing?

MR GARBARINI: W will test your
wel | .

MR JCE MARCHESE: kay. How
| ong does it take?

MR GARBARINI: How | ong does it
take to get the results back?

MR JCE MARCHESE: Yeah.

MR GARBARINI: The test itself,
it would be a short period of tine on a
given day, actually, to collect the
sanple. | amnot sure how much we coul d
have it, but generally we give 30 to have
45 days to anal yze the sanple and then we

have to validate the data, so it could
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take a couple nmore weeks after that. So
it will probably be a coupl e-nmonth
process.

MR JOE MARCHESE: Isn't there a
chance you could send it out certified
mai|l to those people that weren't there
or the new houses on the block? This was
in'91. The house was built before that
and the well was sitting, they weren't

living in the house. The wells where

sitting there. So this was, again, a
Catch-22. There was no one really to
test the well, but now there are sone.

MR GARBARINI: If you know of
people that are in the quarter mle -- if
you take a | ook at the map and you know
peopl e that are within the quarter-nile
radi us, they can contact us, and we'll
give it sone consideration.

MR ROY PIATELLA: You said you
will consider it, or you will contact
t hen®

MR KATZ: These are people that

we mght not have included in this
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before, these are additional people that
we m ght have not included. So,
obvi ously, what we are hearing is that
there are people we don't even know about
that do exist.

MR DAVI D DUCKWORTH: My nane is
David Duckworth, | live on 716 Nel son
Road. | amnot within the quarter nile.
| have a wife that's pregnant with two
kids. In order to figure out what is
bei ng done on this site, what type of a
test can | do on ny water at ny own
expense? Were is the cheapest place to
go to have it tested? And that am|
testing for?

MR KADLEC. |'msorry, | mssed
your question. | was talking to Rich
here about sanpling. Could you repeat
it?

MR DAVI D DUCKWORTH: | have a
pregnant wife and two young children. |
am probably three-eighths of a mle away
fromthis dunp site at 716 Nel son Road.

At ny own expense, if | have to, what do
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| test for and where can | have it done?
MR KADLEC. The tests that you

woul d probably be | ooking fool would be

| ead, that would be a major issue if your
wife is pregnant, heavy netals and stuff
like that. Some of the problens that
were in other wells were VOCS, volatile
organi ¢ conpounds they're call ed.

Now, you have to understand all
the wells that were sanpled, only four of
them had shown that the | evels were above
drinking water standards. Now, over tine
those | evel s have been decreasing al so of
these wells that were taken.

Now, You can seek our private
i ndividual |abs that would do it. |
can't really give you the name or
recomrend any labs to do it or you,
being fromthe State, but if you look in
a big city yell ow pages under

"Environmental ," they may be able to do

sonet hi ng.

MR DUDA: You might want to

contact the Orange County Department of
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Health, they will be able to help to
identify some people that could cone in
and take sanples of your well.

MR DAVI D DUCKWORTH:  WI I it
cost $1,400 like | am hearing?

MR KADLEC. | don't know the
cost of it, personally.

MR GARBARINI: You would
definitely be tal king about a coupl e of
hundred dol | ars, anyway.

MR DAVI D DUCKWORTH.  The ot her
alternative is to just get he filter.
Is the carbon filter going to guarantee

that my water is going to be safe?

MR GARBARINI: The carbon filter

is affective for organi ¢ contam nants,
but woul d not necessarily be effective
for heavy netals --

MR KADLEC. Like lead. It is
usual ly a reverse osnosis along with a
chel ating agent. What they do is they
put in sodi um hydroxi de or some sort of
salt that would cause the netal to

percipitate out. But that is very
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expensive and you can't really do it a

honeowner basis really.

The only thing that | could
recomrend is if you are worried about
heavy netals in your drinking water, run
the water for a while.

MR DAVI D DUCKWORTH:  What about
the filters?

MR KADLEC. The volatile organic
chemicals are taken out with the carbon
filters.

MR DUDA: | just want to
reiterate that any volatile organic
conmpound contam nation we found is very
low, and it only exceeded New York
standards in two wells, one of which
already has a filter onit. So we really
feel that the contamination is
exceedingly mninmal, and in cost of the
honmes were basically not detected for
t hose comnpounds.

As M ke indicated before with

respect to the | ead, those hones have al

been resanpl ed and have shown exceedi ngly
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decreased levels of lead within the
federal standards, which is a very, very
smal | nunber, so...

MR GARBARINI: Also, just to
reiterate, the |l ead can be a particul ar
probl em for pregnant woren and for
children. You nay just want to take a
sanpling for the |ead.

MR DUDA: W are going to take a

two-m nute break for the stenographer

here.

(Brief break)

MR KATZ: W are ready to start.
Agai n, whoever has a question, feel free
to address us.

MR KEVIN CAPBION | have been
attendi ng the honeowner's associ ation
nmeetings for several years, and a few
years ago, if mnmy menory serves ne
correctly -- and a few fol ks here
confirned that tonight -- the EPA itself

drilled wells on and off the landfill
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site. | understood at the meeting that
an EPA person presented thensel ves that
traces of benzene and other chemicals
were dectected in the EPA-drilled wells.
First of all, | would |like to know
whet her or not that was correct or not.

Second of all is that it's 1995,
and we're looking at 1.5 to 2 mllion
dollars to put in an alternate water
supply for potentially contam nated wells
either nowor in the future. | don't

understand what the problemis with the 2

mllion dollars conpared witt the 16
mllion dollars.

| don't know about anybody el se
here, but taxes have not gone down in the
Town of Warwick in this particular zone
that we're talking about, and I don't see
that changing. It is probably only going
to go up. They are tal king about com ng

out and reassessing the val ues of the

hones, taxes are nore likely to go up

Everytine | go for a refinancing

of ny hone, the surveyors cone out, and
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the topic of the toxic landfill keeps
poppi ng up, which is not hel ping the
value at all or the resale value. An
alternate water supply is not only going
to benefit everyone's health in the
future and the community, but it
i nprovenents everyoune's hone val ues.

| don't understand, if the board
here is to address any of those issues
and the hone val ues thensel ves, but nore
so than the hone values, it is the health
now of the participants in he comunity
and in the future of all of those living
here.

MR GARBARINI: Daman is taking
a look to see if he finds any benzene
results.

MR KEVIN CAPBION: |t was
benzene.

MR DUDA: That contam nation was
part of the first study you're talking
about; right?

MR KEVIN CAPBION.  This was very

early on
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MR GARBARINI: If he can't find
it now we will just respond to it in our
Responsi veness Summary.

MR KEVIN CAPBION: | realize
amnot within the quarter mle of the
dunp, but we are pretty nuch, in ny area
which is towards the school here getting
down towards Lowerman. W have not been
approached at all to have our wells
tested in any shape or form | get ny
own personal testing done, but the type
of chem cals that you're locking at, |
under stand those tests cost well into the
t housands of dollars to have themtested
whi ch | inagi ne the EPA has the funds
allocated to do. | personally do not, so
| don't know personally what you can do
to test for certain traces of chemnicals
that coul d be contam nants to ny hone.

MR GARBARINI: | don't know what

nmore | can say about the alternate water

supply. | ambeginning to sound like a

broken record. There is really nothing

that we can do about it without evidence
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that the contam nation is nmoving in that
direction and the contamnation that had
been found in the wells, that it is
actually fromthe Superfund site. Al
i ndications are that the levels that were
found in those wells are dripping. There
are carbon filters, as we nentioned here

MR KEVIN CAPBION: Did you just
i ndi cate that the wells have been
contam nated fromthe Superfund site?

MR GARBARINI: No, they have not
been.

MR KEVIN CAPBION: | thought
that's what you said.

MR GARBARINI: | mght have said
that, but that's not what | intended
No, we have no indication that the
contam nation in those welll is fromthe
Superfund site. |If we had that
know edge, then we would be able to take
action and propose that we inplenent an
alternate water supply.

MR KEVIN CAPBION:  Are you

tal king about the 24 wells that you
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tested yoursel ves, or are you tal king

about the wells that were tested
previ ousl y?

MR GARBARI NI : Both

MR KEVIN CAPBION:  Both. They
have found traces of chenicals that are
naturally found in the area itself?

MR GARBARINI: That s right.

MR KEVIN CAPBION:  There is no
indication as to where they anme fron?

MR GARBARI NI : There was septic

sanpl i ng done.

MR KEVIN CAPBI O\ Does benzene
cone fromchenicals that are associ ated
with cleaning material s?

MR GARBARINI: Absolutely. Very
significant levels were found in the
septic systens thensel ves, very
significant levels. And a lot of the
solvents in the past, too, have been used

to clean out septic systens, or for

different honme remedy produces that were

utilized for cleaning out septic systens

in the past, solvents and decreasers to
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make the systems work nore effectively.

MR KEVIN CAPBION: | have
nothing further to say, other than what
do renenber hearing at previous neetings
that EPA presented and exami ned the
results thensel ves

MR GARBARINI: Yeah. And that
there was some benzene found?

MR KEVIN CAPBI O\ Benzene is
the one that stuck out in nmy mnd,
think right off the bat.

MR GARBARINI: W aren't saying
that there isn't contamination in some of
the nonitoring wells. W aren't saying
that at all. And we did ha e sone exceed
the state and federal standards in sone
of the nmonitoring wells. But the
contamnation is spotty, an it's
infrequent, and we can't delineate any
further contam nation.

MR KEVIN CAPBI O\ That does the
EPA consi der the nunber | issue at hand?
Is it the contam nation of drinking

water? | can't inmgine exactly what the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(HEARI NG
ot her concerns mght be for the residents
in the conmmunity itself, but an

alternative water supply does sound |ike

the nost aggressive situation to be
taken to renedy any situation that could
occur.

MR GARBARINI: Yeah. |f we knew
that the landfill was inpacting
residential water supplies, we would be
able to take such an action, but we don't
have that information.

MR KEVIN CAPBION:  You don't
have the information that the landfill
has contributed to those chem cal s?

MR GARBARINI: That's right. |
don't know what nore | can say.

MR KEVIN CAPBI ON: Thank you.

MR CGECRCE WEBER: | have anot her
question. This is the New York State
Departnent of Health 1992 Health
Assessment for the Warwick Landfill. In
here it says that originally that there
were nine wells in the area that were

contam nated, and |'m assuming that the
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reason that we are not mentioning the
nine wells now but the four is that four
of them-- there is only for that's
above New York State drinking water
sanpl es; correct?

MR KADLEC. Yes

MR CEORGE WEBER. Ckay. Now, of
those nine wells, assum ng that each hone
has a septic system fromyour testing,
how many septic systemnms are contam nated?

MR GARBARINI: W will check
that for you. Do you have a fol |l owp
guestion al so?

MR GECRGE WEBER  Yes. How many
are contam nated? |s the contam nation
coming fromone septic system
contam nating four wells or our septic
systens contani nating individual wells?

MR GARBARINI: W could say that
there were several septic systens that
did have significant |evels of orgainic
cont am nant s.

MR GEORGE WEBER  Can you trace

that directly -- | nean --
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MR GARBARINI: Can we point?

No, we can't point.

MR CGECRCE WEBER

Do you have an

i dea where the contamination is com ng

fron®?

MR GARBARI NI : Vel

we have

sonme septic systens that do have very

significant levels of contamnants up in

that northwest area, yes,
i dea.

MR CGECRCE WEBER

so we have an

Right. | am

not arguing that. Let me rephrase the

question. Basically, what

am aski ng,

okay, is that you're saying that there

was contam nation coning fromthe septic

systens, okay, and originally there were

nine wells that were contam nated from

the septic systens --

MR GARBARINI: \Weéll

I m not

sure -- you're basing your statenent that

we have nine contam nated we is based on

the 1992 report. W're dealing a couple

of data sets from 1994, |

MR GECRGE WEBER

bel i eve.

m not
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arguing that. But what |'msaying is
that is originally, though, that there
were nine wells that were contani nated.
Ckay.

I"'mtrying to see the correlation
bet ween the septic systenms and the well.
Wiet her you -- (brief pause) -- the other
thing is, how can you be sure that the
contam nation is not comng fromthe
landfill into the septic systen?

Wien you say "the septic system™
are you tal king about a leach field? Are
you tal king about an old septic systen®

MR GARBARINI: You're using the
term"septic system as a generic
catagory. Sone of those are just
basical |y cesspools, | guess. And sone
of them may have active septic systens.

AUDI ENCE PARTI Cl PANT: How can
you tell if it is the septic system
contam nating the water, or the water
contam nating the septic systen?

MR GARBARI NI : Because as you

know, you just |ooked at sone of the
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| evel s of contami nation found in those
septic tanks, and they are extrenely high

in comparison to groundwater sanpling or

anything that was found in residentia
well's.

MR KADLEC. And the're -- |
think they're above the ground too, the
septic systens.

MR GARBARINI: You have to
under stand that cross-contam nation from
septic systens to residential wells is a
very, very common problem Speaking
from-- years ago, when you were about to

purchase a residence, you had to

anal yze -- if you had a septic system and
a residential well, you had to analyze
the well for bacteria, E. coli, things

like that. This is before we really saw
sol vents and organi ¢ toxic contam nants
as being nost of your problem

And, in fact, sone of the
sanpling that we did |ast year in the

septic tanks and in the wells indicated

bacteria in the wells. You nmay ask
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Well, where in the heck is the bacteria
coming fron? Probably fromthe sane
pl ace that the organi c conpounds are
coming from fromthe septic systens.

MR GECRGE WEBER: Are you sayi ng
that you' re absolutely certain that those
well's are contam nated from septic
syst ens?

MR GARBARINI: | would say that
that's a likely source, and it is a nuch
nore much likely -- much, nuch nore
l'i kely source.

MR GEORGE WEBER  But you're not
sure?

MR GARBARINI: | can't be sure
of that.

MR CGEORGE WEBER. That's all |
wanted to know.

MR ROY PIATELLA: One fol | owup
question that | have. On the septic
systens, when you did find the solvents,
and assuming that's the DCE and TCA --
was that the solvent that was found in

the septic systens?
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MR KADLEC. Wat?
MR ROY PI ATELLA: DCE? TCA?

MR KAKLEC. Al of the above.

MR ROY PIATELLA: Al of the
above. Ckay. Was there any type of
guestionnaire put to those residents as
to how that nay have gotten there? | am
not aware that those solvents would be in
a septic system Wat would he source
of the solvents be? Unless they flush a
particul ar solvent down their toilet --
and | don't know how many peopl e
generally would do that. | know I have
never dunped a solvent down ny toilet.
Did you do any type of survey or
i nvestigation on that?

MR GARBARINI: \Well, just
general ly, going back years ago, people
used to use solvents to clean out septic
systens to renove a | ot of the grease

that was inpacting on the fields and

things like that. So sonmeone coul d have

had a contractor cone in and | ean out

their septic when they were having sone
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problens. | don't know. Maybe they
didn't necessarily just flush it down the
toilet.

MR ROY PI ATELLA: What kind of
sol vent s?

MR GARBARI NI : Degreasers,
bel i eve they were, and they coul d be
found in sone R d-X -- yeah, R d-X was
one of those. And if those contam nants
thensel ves were in the cleaning mxture
t hose contami nants may be daughter
products or breakdown products of
contam nants that were used. So as these
things decay or they reacted to other
conpounds, they can breakdown into other
products. So there is that link for
those contam nants.

MR ROY PIATELLA: Was that
guestion asked of the residents?

MR DUDA: W didn't do a septic
tank survey specifically on the
residents

MR GARBARINI: What we did do is

we did send literature out to the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(HEARING)

resi dents

MR ROY PI ATELLA: Just to put on

the record, does that nean -- this may be

somet hing you may want to think of, a

sinple question to the residents and then

followp with the people, D d have a

cl eaning service? |'msure they know,

and that question could be asked, and

then maybe that could hel p delineate

whet her

it's froma landfill or from sone

cl eani ng products.

MR GARBARINI: Just to add to

that too, we've heard other stories about

peopl e doing auto repair work and things

like that up in that area too, and

obvi ously repair shops do use a |ot of

degreasers and sol vents al so

MR ROY PI ATELLA: Exactly. And

I think if you pose sonme type of question

or survey of the residents, you nay be

able to actually find that out.

we wll

MR GARBARI NI : Thank you. MNaybe
followp with that.

M5. BRIDGET ENRIGHT: M nane is
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Bridget Enright. O the wells that were
contam nated, what type of septic systens
do they have? Did you determne that?
Wiether it was a cl osed system or
cesspool systen?

MR DUDA: W don' know that.

MR GARBARI NI : What do you nean
by a "cl osed systen?"

M5. BRIDGET ENRI GGT: Wre they a
contai ned systen? And where was the
| ocation of the septic systemin relation
to the well? Could you actual ly
determ ne that?

MR GARBARINI: By the "contained
system you nean the tank itself?

MS. BRI DGET ENRI GHT:  Yes.

MR GARBARINI: The woul dn't be
cont ai ned, necessarily, because they
don't have a field, so there would stil
be di schar ged.

M5. BRIDGET ENRIGHT: So you
woul d have to determne whether it was a
cesspool that they were using in the old

houses?
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MR GARBARINI: W're not sure
whet her it would make that nuch of a
di fference, but, no, that wasn't
determned. W could |ook into that.
M5. BRI DGET ENRI GHT: Wul d t hat
nmake a difference?

MR DUDA: W didn't make a
determ nation of how cl ose the well was
to the individual honeowner's septic tank
or anot her honeowner's septic facility.
They are fairly cl ose together on sone of
t hose homes, and, you know, it's not
guaranteed that one septic talk is only
going to affect one well, it would affect
ot her wells.

W sanpl ed 11 septic systens.
Wiet her they were cesspools or tanks, |'m
not sure. W could certainly look into
how t he sanples were taken. | think nost
of them were sedi nment-type sanples from

the actual septic tank or cesspoo

facility. And in nost cases we did find

some organi ¢ contamnation in those

septic tanks, which can relay back to the
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wat er supply, because we're not sure
exactly what the drai nage systemis for
those septics tanks either

As far as the drain fields, when
they were put and how functional they
are; you have to understand too, that a
lot of that area is rather hilly and high
terrain, so there's not going to be a
lot -- | nean, things are going to drain
pretty well off those people's hones from
sonme of the area up there. | amnot sure
exactly of all the values, but it is
nmuch higher area up there than the
landfill.

MR GARBARI NI : \Wen you are
dealing with tanks, like Daman said, if
you're sanpling the septic tank, you
obvi ously have a pretty good idea of
where the tank is itself. You may not
not know where the fields are, that's a
little bit harder to discern

And the other thing too, that
cones into play here is the actua

construction of the residential wells
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t hensel ves, because sonetines if they
generally aren't cased the full |ength of
the well -- because you want to allow as
nmuch water to infiltrate into the well as
possi bl e so you have a good field. So
that al so serves as an increased conduit
or a possibility of transporting
contam nants across the shal | ow bedrock
into the deeper bedrock into the well.

M5. BRI DGET ENRI GHT: Ckay.
Thank you.

MR THOVAS WNKLER: M nane is

Thormas Wnkler. | would like to know
what the EPA's contingency is. Maybe you
can share that with us.

MR GARBARI NI : The contingency
plan? | guess what we will be doing is
there will be ongoing nonitoring after
the cap is put in place, there will be
nonitoring -- operation maintanence and a

nmoni toring programin place.

If we find any problem we can

al ways cone back and take corrective

action as necessary.
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MR THOVAS WNKLER  That was ny

next question. | think we have |earned
inthis town is what is uphill nust cone
downhill, and we | earned that in the

septic systenms you found benzene and you
al so you found dichl oroet hene and

trichl oroethene at acceptabl e | evels.
And | would like to know what happens
when those | ow | evel s exceed acceptabl e

| evel s, what is your plan?

MR GARBARINI:  What woul d the
corrective action be?

MR THOVAS W NKLER:  Yes.

MR GARBARINI: Well, there is no
i ndication that those level ever wll
exceed groundwater or drinking water
standards, nor will that they will exceed
themto the extent that there will be any
action required. It's very unlikely that
we woul d ever dig up the landfill.

You coul d understand, we are
dealing with a 19-acre landfill, quite a
bit of material. 1In the |ast operable

unit we selected a renedy for the
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landfill itself. W did do a lot of work

to try and |l ook for any hot-spot

contam nation, buried druns or whatnot.
That's what our guidance call for us to
do.

W di d geophysical work, we put
borings through the landfill, we put in
test-bit trenches, and we didn't find
anything. That doesn't necessarily mean
that there isn't anything there, but we
did a good, sound scientific job and we
foll owed the EPA guidelines as to how we
are to evaluate |andfills.

MR THOVAS WNKLER Is it
possi bl e that you have contam nants
seal ed in druns?

MR GARBARINI: | would think
that nost of the druns woul d have
corroded by now, but that's also a
possibility, yes.

MR THOVAS WNKLER  You are
saying there's nothing to worry. |It's
not going to exceed?

MR GARBARINI: W don't foresee
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a problemat this point. There will be
nmonitoring of the landfill.

MR THOVAS WNKLER:  There will
be?

MR GARBARINI: Yes, there wll
be nmonitoring of the landfill.
Thank you

MR THOVAS W NKLER  Thank you

MR DUDA: Does anyoune have any
further comments?

MR ED MATEA: M nane is Ed
Matea, | live on Al exander Road. The
testing for wells -- for individua
monitoring of wells, testing basically
for E. coli bacteria, things like that,
if you want to test it for the type of
contam nants that you guys are talking
about, it is very costly. | was
wondering if | mght suggest that for a
continued nonitoring, perhaps the EPA can
provide the local residents with sterile
containers and then they can coll ect
their own sanples periodically for

testing of their own wells.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(HEARING)

I would very much like to have ny

well tested. | took the sanples, but
when | saw the price tag, it just wasn't
in the budget. | sure there are sone

ot her people like nyself just outside the
quarter-mle radius that may concerns
about our wells.

MR GARBARINI: | understand your
concern. There are -- generally, if
you're going to get the full ganut of
testing done, you're right, it will run
you a thousand dollars or so

MR ED MATEA: Wereas, nobst of
us are well acquainted with having tests
on our own wells through the due process
of collecting the sterile containers and
having all different types of water tests
on our wells testing for E. Coli bacteria
and septic contam nants.

MR GARBARI NI : Unfortunately,
just to answer your question directly,
don't think that woul d be somethi ng that
we woul d be able to do.

MR KADLEC. You run into a |ot
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of liability, also, when it comes to
chain of custody and having an officer
take the sanple.

MR ED MATEA: Basical ly, what
you woul d do is you would provide us with
an indication that if we did get a
positive result --

MR KADLEC. That is true

MR ED MATEA: And it would give
the homeowners a | ot of peace of mnd.

It mght be alittle costly, but it would
calmthe fears that a | ot of people have
Basical |y, when | sat back here and
listened -- and | understand your
position, but | amnothat all convinced
that your study is conclusive at all.

I amin the construction
busi ness, and | am sonewhat famliar with
well drilling, and what | hard
earlier -- | have heard assertions nade
here about water not running uphill
except that is just not so, water does
travel uphill.

It is virtually inpossible to
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predict the flow of water. |f you have
12 wells here, the only thing that we
could all nanage to agree on is that you
cannot predict what's going on with the
wat er under gr ound

| just had a well drilled on ny
property. It's 400 feet deep. | had it
drilled within the year, it' maybe
three-quarters of a nile fromthe site
There was no bedrock detectable at all
no subbedrock, no detectabl e bedrock of

any kind. Al we had was unformed rock

at 400 feet. This is vitually an
unusable well. W couldn't find any
water at all. Three feet away, you can
get an entirely different result.

You can drill a well one way
under the ground and then ten feet away
drill another well and get a totally
different conposition. |It's a conplete
roll of the dice.

There are sone generalities, but

I think 20 holes in the ground over an

18-acre area is really not sufficient to
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det er mi ne anyt hi ng

Again, not to say that it's not a
difficult task, but the problemis that
you're about to close the door on this
issue. W had sone dealings with EPA and
DEC and it strikes me that you are about
to close the doors on this issue

For instance, you're talking
about -- are you aware of the fact that
BOCA (phonetic) has established
regul ations for separations -- for
m ni num separations, |land area
separations for individual septic and
wel | ?

MR GARBARINI: | knew that there
were sone requirenents.

MR ED MATEA: The separations
are a result of people who are equally
qualified, like yourselves, to determ ne
how far a well has to be froma septic
field to avoid contam nation. Now,
you're saying that all the cases you' ve
tested where there was contanmination in

the well, that it originated fromthe
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septic field? Either every systemthat
you tested was a nonconpliant system or

t here was sonet hi ng w ong.

MR GARBARINI: How | ong have
those regul ati ons been in effect?

MR KADLEC. The sanitation
regul ations are for E. coli bacteria, and
the distance away fromthe wells --

MR ED MATEA: That's for
cross-contam nation fluids?

MR KADLEC. R ght. But, inthis
case, we're looking at volatile organic
chenical s which are very different, they
travel though the groundwater very
differently than -- the reason septic
tanks are supposed to be a certain length
away -- the sanitation codes do not take
into consideration --

MR ED MATEA: | know for a fact
that the separations are specific, | know
they are to avoid E. coli contanination

MR KADLEC. | think that was in
terns of bacteria

MR ED MATEA: If you tested the
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nunmber of systens, and in every case that
you had contam nants in the well casing,
you al so found contam nants in the septic
tank, then there is sonething am ss.
Either all the systems you tested were
not conplying or the codes were
i nsufficient.

MR GARBARINI: | don't think we
are even saying that the contam nation
that we found in a given well was rel ated
necessarily to a septic systemfromthat
same property. That's not what we are
saying. W are not pinpointing
contam nati on of one property.

MR ED MATEA: Looking at your
map up on the screen | see 18 acres, 50
feet deep, nillions of cubic feet -- |
was 42 years old, and | remenber having
seen that site when it was open, when it
was still active. The naterial they went
in there was unbelievabl e to anybody.

And for you to guys to draw the

conclusion that the nillion of cubic

feet of material are in close proximty
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to the well shaft, and you draw the
conclusion that the contam nants cane

froma little tiny septic tank a few

hundred feet away --

MR GARBARINI: W are tal king
about contam nants in those wells to the
northeast. And | don't think you should
really belittle the site, because we felt

back in 1991 that we had a dat abase that

i ndi cated the very conclusion that we
are presenting here today. And we went

out and we rmade sure that we did a couple

of years of pretty intense in investigation

fromthat before we cane out here, and we
told that, Hey, we're arriving at the
same conclusion. And we have a | ot of
peopl e who have | ooked at the data who
are hydrogeol ogi sts who are trained in
this field, and we haven't heard anyoune
tell us anything different.

MR ED MATEA: | don't think
there is a person in this took, that
doesn't have sone reservations with

regard to the concl usions



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(HEARI NG

MR GARBARINI: | amnot talking
about having reservations. | nean, there
is always an el enent of doubt.

MR ED MATEA: | amnot try to
belittle it at all. Wuat | amtrying to
say is that it is inconceivable to me
that soneone as know edgabl e about the
area can sit here and | ook at that nmap
and cone to the conclusion that the
contam nation of the well was the results
of sonebody dunping a bottle of paint
thinner down his toilet.

MR GARBARINI: W are talking
about |evels of contam nation that we're
finding on site, we are taking about
groundwat er flow, we are taking about
peopl e cleaning things in their hone with
pai nt thinner, we are tal king about other
al l egations that we've have about
different types of home repir shops that
have been in business up here.

MR ED MATEA: What | amdriving
at is why do you feel that his is unique

to this area?
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MR GARBARI NI : Because of
several years and several mllion dollars
of study that have gone into this

MR ED MATEA: That all these
peopl e in the northeast section are given
to throwing paint thinner in their
toilets?

MR GARBARINI: No. If you would
have listened to what we had said and if
you read the reports, you can thoroughly
exam ne what our concl usions are

MR ED MATEA: And were were no
well's that you found were contam nated
where there was not contamination in the
septic systemon that site as well? Are
are you saying that they all woul d have
been contaminated fromcertain systens
that are originated on other properties
but not fromthe landfill?

MR GARBARINI: That's right.
That's what all the data has indicated.
That's correct.

MR ED MATEA: | amsurprised you

can say that and | ook at the nmap.
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MR GARBARINI: | rely on
hydr ogeol ogi sts that are exterts, and
this is what they are telling ne, and
feel confident.
MR ED MATEA: And your experts

are telling you that water doesn't trave

up hill.

MR GARBARINI: | amnot talking
just about -- | amnot talking about
people -- | amnot here to debate with
you. | have to rely on hydrogeol ogi sts

totell me what the story is, people
trained in that field.

MR ED MATEA: | don't bl ane you
for putting some stock in the reports
that you have been handing out. What |
amsaying is that you seemto disregard a
great source of other input here when it
cones to bal ancing your assessnent.

MR GARBARINI: | appreciate
that. | think I just want to add one
thing there. As | said, the
i nvestigation that we conducted back in

1991 and conpleted in 1991 basically | ead
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us to the same conclusions that were
drawn. But we did not feel confortable
drawi ng the concl usi ons back then.

As | said before, we decided to
go forward with another investigation and
focus in on not just the the
contam nation that's found in and around
the site, but also the nmovenent of
groundwat er just so we could feel

confortable at arriving at what we're

proposi ng tonight.

It was not sonething that was
just done overnight at all.

MR JERRY SUMWMER M nane is
Jerry Surmmer, | live in Warwick. And I
have a few questions that you may or nay
not be able to answer, but they seemto
be festering over the 20-odd years.

You telling these people here
that the contam nants that are flowing in

their septic systens seemed to be

destroying their drinking water sonewhat.
Twenty years of |ooking back and

seei ng 18-wheel er trucks com ng up
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dripping with sludge and contam nants
from Ford Motor and whatever other places
that they were picked up fromand dunping
themin the site there, and 24 hours a
day of this kind of thing happeni ng, day
after day after day. And the EPA at that
particular tinme said they didn't want
anything to do with it. This is not you
fell ows, because you're nmuch to young for
that, you don't go back that far. But,
neverthel ess, this was happeni ng and the
people in the town were responsible.
They | ooked to you, but you people didn't
seemto feel that this was sonething that
you coul d address. So the years passed
and sonebody said we are going to close
it and seal it. O course, in your own
records |"'msure you'll see that the
liners are leaking just like the one in
Vallkill is going to be |eaking. W
don't want to secure that one, because
after all, we took the politicians out of
here, sent themto the county to do the

same thing with Vallkill, and we are
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going to wind up with the save probl em

W are going to blane the benzene
on the people that paint their cars with
or a cup of paint thinner or something
like that, but the tons and tons of stuff
that's in the landfill has absolutely
nothing to do with it.

And | will tell you a secret
about the Easter Bunny and the guy in the
red suit, because if you believe in that,
then you believe in this. And | think

it's | pretty unfair that you should

address these people here in a way that
you are doing without giving themthe
opportunity to give themat |east to get
a -- you're spending 16 mllion dollars
on gobbl edygook and you woul dn't give
t hese people an opportunity to test their
water free

After that, another 2 nillion

dollars -- | knowit's not within your

real m because, after all, if we put our
blinders on, we don't have to see the

ot her agencies and this is what makes a
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bur eaucracy a bureaucracy.

Sixteen mllion dollars is fine
2 nillion dollars on water, that's not
good. And these people here are going to
suffer with it, whether it in their |and
value, or whether it is their hone
resal e, or whether they are doing to
buil d anot her house, or their children
have to drink contam nated water because
perhaps they can't afford the thousand
dollars that are necessary to test it.

Thank you

MR KATZ: Any other questions or
coments? Ckay, | think if there are no
ot her questions or comments, | think we
could just sort of close

MR GECRGE WEBER | am
requesting that formally that we get a
30-day extension on the comment period?
And | would like also to get a copy of
the mnutes of this neeting for the Dutch
Hol | ow Homeowner's Associ ation, and a
copy of the list of people that cane

here.
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MR KATZ: Yes.
MR GARBARINI: As | nentioned
earlier to Bob, | was hoping that naybe
we coul d have sone di scussions about the
extension of the comrent period. If you
woul dn't mind --

MR CGEORGE WEBER | am goi ng by
what our TAG advisors said. |'mpretty
sure that they are going to need 30 days
plus the fact, we would like to give, the
opportunity for everybody in the
commnity to have a say.

As | said, this took place at the
worst possible tinme in the summer. It is
peek vacation tine. Gve people a chance
to get back fromvacation, so that

everybody can have a say.

Thanks.

MR GARBARINI: You can talk with
your TAG advisor and see if there is
somet hing we can work out. We will give
an extension, but we would |like to see if
we have the tine.

MR GEORCGE WEBER: Like | said,
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it is for the people in the community who
are away on vacati on.

MR GARBARI NI : Any ot her
coments or questions?

AUDI ENCE PARTI CI PANT: Is there a
docunent or summary of the wells that
were tested, when they tested, the
dat es thereof ?

MR DUDA: Al of that
information on the recent testing was in
the Renedi al Investigation report, which
isinthe repository. |It's Appendix D of
the second volune, and it does indicate
when the wells were sanpled. It doesn't
i ndi cate who the honeowner is, and that
was done for obvious reason.

AUDI ENCE PARTI CI PANT: Did you
happen to find out through our docunents
there the previous EPA findings? Is that
a followup that you are willing to
provi de to us?

MR GARBARINI: | don't know that
| understood the question.

AUDI ENCE PARTI Cl PANT: As |
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nmentioned earlier, | had been attending

the nmeeting, and EPA said they tested
wel I's and found chemcals. | would |ike
to know if you are going follow that up
to say what were the contam ants?

MR DUDA: |'msure that's in the
repository. That was in the 42 well
sanpling that was done back in '92, and
that's the filtration systens that were
put on the honmes that were as a result of
that sanpling. That information is in
the repository.

AUDI ENCE PARTI Cl PANT: Does that
say that the findings were fromany wells
inthe area or the EPA-drilled wells?

MR DUDA: Those woul d be
residential wells. The EPA-drilled
wells, that information is also in the
respository in the Operable Unit (One
Final Investigation Report, whichis in
the page report back in 1991. The data
fromthe nmonitoring wells taken then is
in that report. That's all docunented.

MR ROGER LIDDLE: M name Roger
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Liddle, |I live 717-A Nel son Road
woul d like to know just how far woul d
have to live fromthis toxic waste zone
not to be considered in a toxic waste
zone?

MR GARBARINI: Ve don't
necessarily prescribe toxic waste zones,
but as we have been saying, we don't see
any evi dence of contam nation |eaving the
landfill heading in the northeast
direction

MR ROGER LIDDLE: So, what you
are saying, then, is the wells that you
drilled within a quarter mle radius are
inthis toxic waste zone; outside of
that, we are not in a toxic waste zone?

MR GARBARINI: The landfill site
itself is part of the Superfund Hazardous
Waste Site, and the way we define "site"
i s based upon any contam nation that has
emanated fromthe site. So if
groundwatering flowing in a south west
direction, and there is a flume of

contam nation there, that would be
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considered part of site. But we don't

define a toxic waste zone

As far as we can tell, none of

the residences up in that area have been
i mpacted by the landfill.

MR ROGER LIDDLE: The problemis
that it |eaves ne in a Catch-22
situation, because the Town of Warw ck
wants their taxes from peopl e, whether
live in a toxic waste zone or not.

Nunber two, there is a stigma to
the property and it |lowers the property
val ues.

And nunber three, there are no
guidelines as to how far this really
ext ends.

| spoke to realtors, and they are
not going to take chances, so they allow
beyound what this contam nation area ni ght
be in order to protect thenselves.

I was told personally that we're
not going to take a chance. So now they
are going out two or three les or four

mles, it depends upon the realtor
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because, he doesn't want to be sued if he
sells a piece of property to sonet hing.
So he is four mles anay fromthe site,
and he is going to tell perspective
buyers that, Wll, you're in toxic waste
zone and that adds a stigna to the
property and | owers the value. So now
nobody is making a comm tnent here and
the homeowners are stuck with this. They
are al so stuck with the concerns about
contam nation recently in their wells.

| hate to repeat what other
peopl e have said, but it certainly seens
that it would solve everybody's
probl ens -- whether you lived a quarter
of amle anway or five mle anay -- is
to put in water fromthe Town of
G eenwood Lake. If they are willing to
do it, spend the 2 mllion dollars on
that. It would solve everybody's
probl ens and bring everybody's property
val ues up to where they bel ong, and
everybody woul d wal k away happy.

I know |' mrepeating what other
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peopl e said, but that is the solution

That is very sinple. You don't have to

be a rocket scientist or anything |ike

that. It's a sinple solution

MR GARBARINI: | hear what
you're saying. If you were able to do it
by law, | would be happy to do it, but
we're aren't.

I think -- your concerning about
the property values. |If you have rea
estate agents that are saying this to
you, tell themto give us a call, and
we'll tell themthat -- | think there's a
good story to be told from our
investigation. Aside fromnot getting an
alternate water supply, we're saying that
the landfill is not inpacting the homes
to the northeast. You can tell the rea
estate agents that. They can call us,
and we'll tell themthe same thing
W'l tell themwhat our study involves
here and that's what our study reveals.

I think the sooner that the site

is capped and it is deleted fromthe
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National Priorities List site, the | ast

stignma you will have associated with the

site in ternms of property val ues and

things |ike that.

MR ROGER LIDDLE: How far woul d

| have to be fromsite -- a mle,

amle --for you to say this?

MR GARBARI NI: W'l

say

a hal f

it for

any of the those honmes that are to the

northeast of the landfill. |If you live

up in that are, regardl ess of whether you

are a quarter of a mle, three-eights of

a mle, have the real estate agent cal

us. We'Ill vouch for that.

MR ROGER LIDDLE: Is your phone

nunber included on this piece of paper?

Because that's the problem

Every

body

want their piece of the pie and we are

struck with the stigma and our hone

val ues are done. And the realtors aren't

going to take a chance and say that

you're not in a toxic waste zone

they're going to get sued

MR DUDA: Actually I

have

because
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recei ved numerous phone call fromreal

estate agents inquiring about property

and inquiring about the landfill, and

basically |'ve indicated that what Doug
had said is that we don't see that the
landfill is inpacting the residential
wells in your area, and they're asking us
for that information.

And we don't make political --
this area isn't a political area, it is a
hazardous waste site, and it'is not really

a political zone of that sort. The real

estate agents nmay take that and anplify
it to create a zone of sonme sort, but
when we speak with themand | speak with
them | don't really talk in those ternms,
"hazardous waste site" as to the extent
of contam nation. And that's basically
what we will tell them if they have
further questions.

MR ROCGER LIDDLE: Now, the

realtor told me was they were not going

to commt fromany how far away is far

enough. They are going to draw their own
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conclusion, and they are naking that rate
probably what it should be

MR GARBARINI: | think when we
finally arrive at a record ecision
assuning that it's the sane thing that we
are proposing tonight, you will be able
to tell the real estate devel opers, the
EPA spend how many years studying this,
they went back and studied the
groundwat er agai n they; are saying that
there are no inpacts to residential wells
in the northeast. And they're going to
cap the landfill, it should be capped by
the end of 1996, and then they are going
to go through the process of weening the
site fromthe National Priorities List
So there is sort of a positive story that
you can start telling themat this point
assuning the conditions stay the sane.

MR ROGER LIDDLE: You have a
very nice map up here. Couldn't we get
some sort of a map to give the
prof essional people. W can have all get

a map of the zone marked where the toxic
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waste area is and then put zones out from
that as to naybe Zone A, Zone B a little

bit closer to the toxic wast area, and D

maybe coul d possi bly becone contam nat ed
and work it so that we have a safe zone.
Say zone Cis now a safe zone, and we
know that hones in that area are not
affected by this and give this to the
realtor, because they have no guidelines
They cone to ne telling that you
made the commitment. You wouldn't tel

you them anything, so it is left up to

their own judgnment, and their judgnent is
let's nmake a big an area as possible so
we don't get sued, and that's where we
are at.

MR GARBARINI: | think, now that
our study is conplete and we are going
t hrough the proposed plan process -- now
obviously, if the situation stays the
same, we will be able to affirmatively
tell themthat we don't see any inpacts
fromthe landfill on the surrounding

communi ty.
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W will be noving forward with
this proposed plan as it is, and the TAG
advi sor doesn't uncover sone horrible
m st ake that we have made.

MR ROCGER LIDDLE: You keep
saying that it's outside your
jurisdiction of whatever to have water
brought in to G eenwod Lake spending 2
mllion dollars. Were could we get it
up in that area?

MR GARBARINI: | think it would
have to be Greenwood Lake, the vill age,
or the Town of Warwi ck that comes for it.
That woul d be funnel ed through the
vil | age?

MR G L SHAPIRO Through the
State of New York. (Inaudible)

MR GARBARINI: Fromthe federal
governnent to the State of New York.

MR G L SHAPIRO The O ange
County Health Department sent me a
survey.

MR GARBARINI: The O ange County

Heal th Departnent sent you a survey.
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MR DUDA: (O ange County Health

Departnent has been involved in with this

site over the

years. They were one of

the first organi zations to indicate that

there was sone probl emout there.

MR ROGER LIDDLE: The only

problemis in

MR d

t he groundwat er.

L SHAPI RO (I naudi bl e)

MR GARBARINI: It is not that

there are no airborne contam nants, but

the levels that are found are acceptable.

MR ROCER LIDDLE: (I naudibl e)

MR DUDA: Once the andfill cap

is in place, those are probably -- if

there are potential airborne

cont am nant s,

those will be ddressed in

the section of the landfill w th respect
to landfill gas vents and that type of
t hi ng.

MR GARBARINI: If | could ask

you one favor.
bef ore.
MR G

Shapiro, and |

She ni ssed what you said

L SHAPIRO M nane is Gl

am from G- eenwood Lake.
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know there are going to be nonitors put
in place supposedly between the
aqui fer -- between the landfill and
G eenwood Lake itself. WII there be
nmonitoring one and a half niles
supposedl y between the landfill and
G eenwood Lake itself.

MR GARBARINI: W had not

envi sioned a need for putting in

additional wells in that area.

MR GdL SHAPIRO | am asking
about nonitoring wells in that area. |
think it's inportant. One mile away and
one and a half mles, that it will filter
out any inpurities supposedly before it's
too |ate.

I remenmber in 1991 we di scussed
what cane into the | ake at that point,
and we | ooked at the report onit. At
the time, | was the Mayour of G eenwood
Lake, so | had no way of receiving it.

| feel that nonitoring should be
done for the sake of the people of the

Village of Greenwood Lake and for the
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aqui fer that would environnental |y supply

you water to the rest of the town.

And the only discuss on | said

before that would be m ssing was the six,
seven nonths ago we engaged n a survey
and we requested the Departnent of Health
for a revolvong fund nonies that has been
coming in fromgovernment and raising one
billion dollars a year for any easenent
that there nmight go to the state, and the
state would give it to the comunities
that would need it. And there was
roughly 3,000 communities across the
country that would be include in that,
and | know G eenwood Lake is one of them

Thank you

MR GARBARI NI : Thank you. |

understand that there was some sort of
study done for Orange County in terns of
wat er suppl y?

MR AL SHAPIRO That's for
anot her ni ght.

MR DUDA: Just as another little

response. This area here (indicating),
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which is in the sout hwest section of the
landfill (indicating), there are three
deep wel I's which basically woul d
intercept part of the landfill to the
G eenwood Lake acquirer, and all three of
those wells showed little or no
contam nation. Just for your
i nfornmation.

There are wells that are south of
the landfill, a direct path through the
G eenwood Lake area.

M5. KAREN BLOCK: M nane is
Karen Block, | live in Od Dutch Holl ow
Street. This is, | think, indicative of
the sort of problemthat this |andfill
has created in this areas that is, there
was a piece of property -- it was one of
these -- it came it was | ocal newspaper,
and it seens that sonmebody wanted to
donate a sizable piece of land to be used
for recreational purposes in this
comunity. And it seens |like a dying
issue. Runor has it, reason it is

dying and propably will remain a dead
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issue is that nobody wants to take the
responsibility of the potential liability

of having play space that m ght be

contam nated or, you know, the children
either eat dirt and they die or they
will drill a well and children will be
poi soned

You can tell people that it's
okay, you can live here, you can build
here, you can continue to drink the water
here. But what happens in a snal
comunity that has practically no | and
that's usabl e, usable space? If the
| ocal community, Warwick, is not willing
to take the responsibility for this
tainted piece of property, because
they're refusing to accept your judgments
as so definitive that they don't fear a
future liability. W're stuck with it.
Once again, we have no place to go and
not hing to do.

And you can -- your tests and

your studies are not protective enough

for this coomunity. You are not
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definitive enough. You are not saying,

Ckay, everything we do now s absol utely,

perfectly safe, nobody in the future can

ever claimthat it's the fault of this

landfill, it's the fault of the water,

the dirt. Unless you're willing to take

the responsibility, we're stuck with it

and, you know, we just going around in

circles, and we're getting nowhere fast.

And you can go hone to your safe homes,

or perhaps you will find a landfill that

has hi dden in your backyard

MR GARBARINI: Just to respond

to that, as you were tal ki ng about

recreational space and things |like that,

| was just thinking about the town that

live in, which is down in Wstchester

County, Croton-on-the-Hudson.

W have a

coupl e of state hazardous waste sites in

our community, and one of them the

Croton Point Landfill, was recently

capped, and it has been seated there are

and bi ke paths and wal ki ng pat hs and

everything el se on top of

it.

And t he
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way it was planned is that it is going to
be bringing a lot of different species of
birds and things like that. But having
wal ked that site a couple of tines now,
I was very inpressed that people were
willing to put sonething like that into
recreational use.

M5. CATHY MARCHBSE: Wbul d you
tell Warwick -- would you accept this

pi ece of property and turn it into

recreational use?

MR DUDA: It is her where there

is a wood chipping facility now
(i ndicating).

M5. CATHY MARCHESE: Yes.

MR DUDA: Woul d Warwi ck be
willing --

M5. CATHY MARCHESE: Woul d you
tell Warw ck, Yeah, it is a good idea,
you can take it, don't worry? |If anybody

sues you 15 years fromnow, tell themto

send themto us. W will tell themit's
okay.

MR GARBARI NI : There has been no
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use of the property, that we know of,
that woul d be any reason for concern.

M5. CATHY MARCHESE: Woul d you
put it that on the record?

MR GARBARINI: | would want to
know a little bit nore about what's
going on there right now, because of the
wood chipping -- | would be willing to
talk to the town and ask themto talk to
to the fol ks maybe they war involved in
the CGroton Point Landfill Restoration,
just say, hey, there's has been a very
positive response to what's been done
down there, and that's part of the county
park system So | would be willing to
talk to them

MR DUDA: Also, we don't have
any information that the landfill ever
went across Penal una Road. So, that
property -- we really don't know ruch
about that property, and currently there
is a sonewhat industrial facility on that
property now. So I'mnot quite sure what

the situation is with respect to possible
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contamnation fromthat facility that's

t here now.

M5. CATHY MARCHESE: Ch, so, now
it is contamnated -- it is here from--

MR DUDA: |'mjust saying, we
don't know anyt hi ng about that property,
and we can't nake any judgment on that
property.

MR GARBARI NI: Based upon its
proximty to the landfill, obviously, you
woul d want to be cautious. but would

that be a reason not to use the property

at all? | don't see any reason for that.
M5. CATHY MARCHESE:
Unfortunately, that's what G eenwood Lake
has been in the mst of. As the young
gentl eman pointed, a few years | bought a
house, and | was told by the real estate
agent, Ch, by the way, | can't sell you
this property until | tell you that you

happen to be in a mle and a half of a

toxic waste dump. And it is like, oh, am
| ?

And then | had ny | awer check
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wi th sonmebody in the EPA four years ago
who told ny | awer, oh, don't worry
about, this is not a big thing. So four
years ago the BPA was al ready deci di ng
that this wasn't -- even though it was
still on the Superfund list. And before
what ever testing you did, EPA had al ready
made up its mnd that the landfill wasn't
a big issue, So, it seens to nme that it
being on the list and off the |ist have.
nore to do with politics than the studies
that come afterwards, several mllion
dollars later, it is whether or not
peopl e should keep it on the Iist,
whet her or not choose to keep it on list.
That's ny perception

MR GARBARINI: No. W have
st andards and procedures and gui dance
that we need to follow in conducting site
i nvestigations and determ ne what sort of
cl eanups are necessary in deleting sites
so it's not political

There may be sone force at sone

point in time where people are really
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concerned about a hazardous waste site in
their community and they drumup a | ot of
political support to get it on the list
so that it can be cleaned up. |'m not
sayi ng that doesn't happen or hasn't
happened in the past. But once the site
is on the list, we have procedures that
we have foll ow before we can do it

MR DUDA: And, al so, one other
thing. There is landfill cap that's
going to be on that property. So
obviously it's going to be in a nmuch
better place once the landfill cap is on

MR GARBARINI: Yeah, | would not
recomrend that anybody do anyt hi ng
necessarily for recreational purposes on
the property that you have been tal king
about until the cap is done

MB. CATHY MARCHESE: You did
feel, unless the property has been
despoi l ed through activities that
pi ece of property, you don't feel that
across the street would inpact on that

pi ece of property, and you could tel
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that Warw ck and whoever the | awyers are

in charge of that?

MR GARBARI NI : Yes,

MR CATHY MARCHESE: Ckay. Thank
you.

MR GARBARI NI : Thank you.

MR TONY HOUSTONN Ny nane is
Tony Houston as in Houston. | ama
resident of the Town of Warwick. | live

in the Ham et of Bell Vail (phonetic). |

am t he supervi sor of the Town of Warwi ck.

And just for the record, there is

no Town of G eenwood Lake.

A while ago there was a map on

the screen and soneone -- | think it may

have been Dami an -- was pointing to an

area. Could we recreate that now, the

map? And then pointing to the area.

MR

MR

DUDA:  (Conpl i es)

TONY HOUSTON: Don't | ose

that picture. Now, there is a map with a

tan area that is the Warwi ck Landfill,

and the arrow is the direction of what,

exactly?
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MR DUDA: G oundwater flow.

MR TONY HOUSTON.  Now, pointing
to this wood chipping lot, this potential
recreation site?

MR DUDA: (Conplies

MR TONY HOUSTON:  Wiere he
pointed very briefly, for the second
time -- he didn't want to stuck around
too long -- was right of the point of the
arrow, which is the water flow fromthe
tan landfill.

Thank you.

M5. CATHY MARCHESE: Were peopl e
were drinking their water in their hones,
you can't have a recreation site. You
can't have it both ways. You cannot tell
a comunity it is okay to drink the water
fromthe well, but it is not okay to put
a recreation site there. It is one or
the other. GCkay. Either it is okay to
put the recreation site and drink the
water --

MR KADLEC. In a recreation

site, the exposure that you' re going to
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have is to the soil and to the grass; but
in a groundwater situation your drinking
sonet hi ng being drown up fromthat depth.

M5. CATHY MARCHESE: You are
saying the groundwater is fine?

MR KADLEC. |'msaying that the
wel I's that were sanpl ed, the groundwater
is fine.

M5, CATHY MARCHBSE: So you're
saying that the groundwater is fine and
that the topsoil is okay, because there
i s nothing airborne; correct? So,
therefore, you're saying that it is all
safe. That's your basis, that's the
basis of your -- that's what your telling
G eenwood Lake.

The bottomline is don't worry
about it, it's all okay. Therefore you
shouldn't be telling us it is a bad
choice for a recreation site because it's
pol luted, and in the same breath, Warwi ck
shoul dn't be supporting the claimthat it
is not necessary to take water from

Greenwood Lake wells to supply hones.
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There should be an alternate water
source. You can't argue both cases.

It's one or the other. It is either it
is okay to have wells in the area, or you
need an alternate water source.

MR GARBARINI: | think what we
could say is that fromwhat we could tell
there aren't unacceptabl e risks that
woul d be posed by such use of the
property, but we have no idea as to what
has been going on in there the |ast
coupl e of years with the wood chi pping
and everything el se.

M5. CATHY MARCHESE: It has
nothing to do with activities on that
site?

MR GARBARINI: There are a |ot
of other considerations that go into
decisions to whether a town would like to
use that property for whatever use. And
that's not sonething that we are speaking
about, we are just telling you what the
ri sks that are posed fromthe Superfund

site.
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| don't want to comment on
whet her or not that woul d be appropriate
but fromwhat we could tell is that there
woul dn't be a problemwith that.

M5. BETTY QUCK M nane is
Betty Quick, | live in Warwick; not in
the Dutch Hol | ow section

| can't nmatch the peopl e that
have spoken before in know edge or
el | oquence, but | can ask a question
whi ch, based on researeh you're done,
m ght be useful to all of us in Warwick

Now, | understand that there was
contam nation in the septic systens to
the northeast, correct? Ant that you
bel i eve that the contamination in the
wells in that area cane not fromthe
landfill but fromseptic systems; is that
correct?

MR GARBARINI: That's correct.

M5. BETTY QUICK:  Ckay. Now,
worked in a civil engineers office for
about a year doing drafting and

remenber we had rules. A hundred feet



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(HEARI NG
bet ween the septic system including the
leach field and the wells, and it was

greater than that if the well -- where

the well was drilled, a litthe bit down
was a better place for the septic system
And, of course, then there were buffers
bet ween any bodi es of water, streams, or
ponds, as | recall, at |least a hundred
feet.

And ny question -- which you
shoul d be able to answer, based on your
research -- is how far were these septic
systemfromthe wells? Cbviously, it
wasn't far enough for a safe
drinking-water supply. And how it seens
to me that this is know edge that would
be useful. It would be userful to our
bui | di ng i nspector.

Maybe the standards shoul d be
changed. |f these were not built
according to standards, or if they were
built according to standards and there
was contamination fromseptic systens to

wells, then | would |ike to know and have
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other people in the Town of Warwi ck and
O ange County to know what is a safe
di stance? How can this be avoi ded?

| mght mention, |'mnot assuning
that this is true that that's were the
contam nation cane, but whether it is or
not, this would be very useful
i nformation.

MR KADLEC. | can answer that.
The sanitary codes that were setup tells
you how far the wells should be fromthe
septic system It was setup to try to
prevent bacteria fromgoing fromthe
septic tanks to the wells.

Now, in this case, we have
organi ¢ solvents, which are very nobile
across the top of the groundwater table.

Now, the standards do not take into
consi derati on what organic solvents woul d
do if they left the septic tank and
travel ed towards a well. Because
normal |y you wouldn't really expect to
find organic solvents inside the septic

t anks.
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A lot of people used that to

clean the septic tanks out and maybe dunp
solvents down the drain or something |ike
that. But it's not sonething that is
normal | y consi dered when you established
t hese codes.

M5, BETTY QU CK: It would seem
to me that your job, | think, is to
protect the environnment, and to seens to
nme a good task for you would be to say,
Look, these standards aren't good enough.
This is what you need. Maybe a hundred
years ago, if they had standards then,
all they had to worry about was E. coli.

MR KADLEC. R ght. 1It's kind of
hard to do, because in a community
situation, how far is acceptable? The
nost common probl emw th contam nation
froma septic systemis with bacteria.
But sol vents, organic solvent, isn't
really a common problem So, you have to
sort of have a trade off.

M5. BETTY QU CK:  Maybe what | am

hearing is that we need a public water
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suppl y.

MR KADLEC. Maybe, but the only
problemis, the contam nation in the
wells, the four wells -- there were only
four wells that had | evel s higher than
New York State standards -- that's it --
at any tinme. And those |evels have been
decrease over the last four or five
years. They've conme way down. Now --,

MS. BETTY QUICK: Does that mean
that the peopl e stopped dunpi ng sol vents
down their toilets?

MR KADLEC. It nay be.

M5. BETTY QU CK: Do you have any
way of know ng?

MR KADLEC. By |ooking at the
decreasing levels in the drinking water,
| may make an asunption that, perhaps,
nobody using the solvents in the septic
tanks anynmore, but | can't really prove
it.

MS. BETTY QUCK: It's nice that
it's decreasing, but |I'mwondering why

peopl e changed their habits. D d you
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educat e t henf?
MR KADLEC. The EPA sent out a

fact sheet educating the people about not

di sposing of solvents in this septic
tanks, and stuff like that, if | am
correct.

MR GARBARINI: | think people
are generally nore aware of the problens
associated with the uses of organic

solvents and things like that in general

W have all the warnings on the |abels

these days. It says "Appropriate

Di sposal " and such and such, and do not
dunp down septic systens and things |ike
t hat .

M5, BETTY QUCK | would like to
know what those di stances are, which |
assune you woul d have, based on your
research. And | also would like to say,
the nore | think about it, it seens as
t hough publicly-supplied water would
elimnate a |l ot of problens and can began

i nexpensive way to deal with what may be

a dunp that's contam nating groundwat er



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(HEARI NG

because of either present of future
problens for wells in the area

MR GARBARI NI : Thank you very
nuch.

MR CGEORGE KLWE: M nane is
Ceorge Kluwe, | live in the Village of
Greenwood Lake. M concern is the
integrity of the wells in the village.
Natural ly, they are tal king about a
viable alternate to the water supply.
What guarantees do you have that our
wat er supply in the village is not going
to be contam nated? The contami natiuon
by the landfill is going to put us in a

serious situation. Now, can you

guarantee nme that we are not going to be
affected by it?

MR GARBARINI: It's always tough
when you put people in the position of
maki ng a guarantee. But based upon al
the evidence we have and what all the
hydr ogeol ogi sts | ooked at and are telling
us, | can say that it's highly unlikely.

What we do have is we have the wells that
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Dam an pointed that should intercept any
contam nation that's comng off site.

MR CEORGE KLWE:  You're just
maki ng the statenment that you are not
going to --

MR KADLEC. But the water is
tested, the water supply is tested.

MR CGECRGE KLUWE: That's
wonderful. | amnot sure we will be very

happy five years from now.

MR GARBARINI: What | started to
nmention before is that there soneone --
the planner fromyour office. | forget
his nane now. Ron Water. He had
nmenti oned a study that had been done back
in-- it was done back in January that
| ooked at the aquifer. It was done for
the Orange County Water Supply.

MR GEORCE KLUWE:  Yeah.

MR GARBARINI: Wat | am saying

is, perhaps, if he feels that he woul d

like to see us do sone additional work,
maybe he can make sone recommendati ons,

maybe in the initial monitoring wells or
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something |ike that.

MR CECRCE KLWE: He is the
chai rman of the planni ng board.

MR GARBARINI: He seemed to be
famliar with the study, and I'mjust
raising it because he had raised it to us
this afternoon

MR GECRGE KLWE: Are you
guaranteeing us that we are not going to
have a water supply contamn nation?

MR GARBARINI: | don't think
that's a fair question. | can tell you
that indications are enough that | woul d
be willing to wager on it. Can I
guarantee it? | amnot willing to answer
that, | guess.

MR CGEORGE KLWE: These peopl e
have to live in this community, and they
want to go to sleep at nigh and wake up
in the norning with a clear mnd

MR GARBARINI: |If you have sone
techni cal concerng that you would |ike us
to address, or if you feel you would like

us to put in a nonitoring well in a
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certain |location, we could give that some
consideration. |If you gives sone sort

of sound approach to try to alleviate

further concerns that you m ght have, we
would be willing to address that.

MR GL SHAPIRO On the report
that came through fromthe Orange County
Water Authority (inaudible) organization
usi ng county nonies to continue their
so-called work. They did a groundwater
study of the county. It was done through
various engineering firnms, and it was
done such as, Hello, Mayour, what well are
you usi ng now and what capacity? Thank
you.

MR GARBARINI: | guess,
regardl ess, we are proposing a nonitoring
program here.

MR dL SHAPI RO (I naudible)

MR GARBARINI: If you had sone
suggestions, we definitely woul d be
willing to address them | amnot making
any guarantees, but if there is

sonmething -- say, if there is another
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monitoring well that we could put in
close the landfill that you fell would do
the trick, sonething like that, we would
give it sone consideration.

MR GL SHAPIRO | thank you for
your time.

MR GEORCE WEBER  The sol vents
that you're tal king about that are
showing up in the septic systens,
woul dn't these sol vent be highly
evaporative?

MR GARBARINI: A lot of themare
vol atil e.

MR CGECRGE WEBER  That ki nd of
concentration are we tal king about that
you are detecting in the septic systenf

MR GARBARINI: Very high.

MR GECRGE WEBER:  How mnuch
volune of the materials would you say
woul d have to go into a septic systemto
cause that kind of contamni nation?

MR KADLEC. You would have to
know what ki nd of solvent that was put

into it and we don't know that.
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MR CGEORGE WEBER Wl |, what
ki nd of solvents are you detecting?

MR KADLEC. TCA, DCE
di chl or oet hane, tol une.

MR CGECRGE WEBER: What's the
| evel of one of those chem cal s? What
| evel would you have to find? 1In your
estimation, would it be |ike gallons or
several gallons?

MR GARBARINI: W would have to
take a look at the data. W can take a
| ook at the data and answer that question
for you.

MR DUDA: What exactly is your
guestion?

MR CGEORCGE WEBER:  You say that
you are finding these substances in the
septic system Now, if they are
volatile, they would tend to evaporate;
right?

MR GARBARINI: They don't just
tend to evaporate, they tend to absorb
organic materials, they tend to dissolve

in water, and they tend volatilize.
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MR CGECRGE WEBER: Is it like
somebody goi ng over and pouring a cup of
it down the septic system or nore likely
are you tal king about gallons or |arger
anmount s?

MR GARBARINI: W just can't
answer that. W need to know nore
i nformati on, what the volune of the
systemi s.

MR KADLEC. They neasure in
parts per mllion, which neans it's like
say one hundred parts -- on hundred
atons of this conpound for a mllion of
ot her atons of other conpounds.

Now, if you don't know the tota
volune of the septic tank, then it is
hard to cal cul ate how nmuch of the
original solvent actually went in
because you're just neasuring a snal
volume of this. And you can't really
cal cul ate, unless you know the conpl ete
volume of the septic tank. So unless
sonme sort of survey was done to figure

out exactly what the volune of each
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these septic tanks were, it rould be kind

of al nost possible to tell how nmuch of
the solvent was was originally dunped in.

MR GARBARINI: W would have to
know when it was dunped it, what else is
t here.

MR CEORGE WRBER | will take it
up with TAG advi sor. Thank you.

MR DUDA: Any further coments

or questions?

(No response)

MR DUDA: At this time, | think
we will close the nmeeting, but just be
aware that any comments that you have can
be sent directly to nyself, Dam an Duda,
and the information is in the proposed
plan with ny address. And the comment
period is until August 27th, if it is not
ext ended.

MR GARBARINI: It's likely that
we will extend the comment period, we

just need to determne the length of that
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extension at this point.

Pl ease feel free to get your

comments in to Dam an as soon as

possible. | would appreciate that.

t oni ght .

W appreciate you all com ng out

Thank you very much.

(The Hearing was concl uded at

10:40 p.m)
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Shorthand Reporter and Notary Public in
and for the State of New York, do hereby
certify that | recorded stenographically
the proceedings herein at the tinme and
pl ace noted in the headi ng hereof, and
that the foregoing is an accurate and
conplete transcript of sane to the best

of ny know edge and bel i ef.
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APPENDI X E
LETTERS SUBM TTED DURI NG THE PUBLI C COMVENT PERI CD
Di sposal
Saf ety
I ncor por at ed

To: George Wber, Dutch Hol | ow Honeowners Associ ation

From Steven Amter, D sposal Safety Inc.
John Young, Hanpshire Research Institute

Date: Septenber 16, 1995

Subj ect: Comments on USEPA's Proposed Plan for Operable Unit 2

Notice: This report has been prepared solely for the guidance of Dutch Hol | ow Honeowner's Association in
interpreting information available to them Qher users should satisfy thensel ves independently as to
facts and concl usions contained herein. |In particular, such users should refer to original sources of
information rather than to this report. This report is not intended for use in any real estate or other
transacti on, and should not be used or relied upon for such purposes.

Summary

. The Basel ine Ri sk Assessnent for the Warwick Landifil seriously underesti mates the risks posed by
the ingestion of ground water contam nated w th nanganese.

. Contrary to EPA's statenent in the proposed plan, the el evated nanaganes concentrations detected
in certain nonitoring wells should not be attributed to background conditions.

. The aquifer that provides the sole source of ground water for residents around the Warw ck
Landfill is vulnerable to contam nation.

. EPA CSWER Directive No. 9355.7-04 states that appropriate renedies for Superfund sites shoul d
consi der reasonably anticipated future residential devel opnent. The proposed plan fails to do
t his.

. EPA' s proposed no-further-action remedy is not cost effective when conpared to the option of

providing an alternative source of water.

. The four activated carbon water treatnent units installed on residential wells northeast
of the landfill should not be renoved.

1660 L Street NW Suite 510
Washi ngt on, DC 20036
(202) 293-3993



G Wber, Septenber 16, 1995
I ntroduction

In July, 1995, EPA release Superfund Proposed Plan, Warwi ck Landfill Site, which proposes that no further
action be taken for Qperable Unit 2. The proposed plan is base on the results of the Renedi al
Investigation (RI) and Baseline R sk Assessnent (RA).

The proposal for no further action is based on two najor conclusions in the remedial investigation for
QU 2 perforned by the PRP's consultant, Geraghty & Mller. The first finding is that the source of
contamnation in residential wells northeast of has not been caused by the landfill. The second is that
al though the landfill does degrade |ocal ground-water quality, the RA prepared by Environ Corp. for the
PRPs shows that ground water poses only a low | evel of risk to neighbors of the landfill.

Based on our review, we conclude that the RAis deeply flawed and underestinates risk to present and
future users of ground water. Therefore, EPA' s proposed no-futher-action renedy is not sufficiently
protective of human health. Protective neasures are necessary, and providing an alternative source of
drinking water remains the nost cost effective approach.

The Ri sk Assessnent underestimtes risk

As discussed in detail in the acconpanying comrents (attached) by Dr. John Young of the Hanpshire
Research Institute, the RA contains serious technical errors and highly questionabl e judgenents. It
cannot be considered conservative, or even realistic for the Warwick Landfill Site.

The key flaw is the inappropriate use of procedures for estimating risks fromingestion of high |levels of
manganese found in the ground water at the site. The study is consistent with neither current nor
upcom ng EPA guidance, and it inappropriately assunmes that residents do not have other sources of
manganese exposure. Most critically, it has been firmly established from human epi dem ol ogi cal data that
the | evel s of manganese found in sonme of the nonitoring wells are associated with increased neurol ogi ca
di sorders in human beings. Dr. Young contacted current and former EPA scientists responsible for
assessi ng manganese risks; they expressed concern over ground water contam nated with greater than 2
ng/l, as is the case at the Warwi ck Landfill. Dr. Young concludes that the hazard index calculated in
the RAis underestimated by a two to three tines.

The Ri sk Assessnent cal cul ated a hazard index of 1.5 for ingestion of ground-water. EPA regul ations
generally require that remedial actions be considered whenever the Hazard | ndex exceed a value of 1. The
proposed plan dism sses this finding, stating that el evated nmanganese is "representative of background
conditions.” This conclusion is poorly supported. As shown in Figure 2-12 of the R, the highest
manganese concentrations were found in | eachate seeps at the landfill. Furthernore, the nmonitoring wells
with the highest dissolved manganese (wells MW¥2S, MAM2D, and MW 4S) were all located in areas
downgradi ent of the landfill. There is no doubt that these wells are tappi ng ground wat er

that flows fromthe landfill.

Residential well water is vulnerable to contam nation

What ever the origin of the chemicals in the residential wells northeast ast of the landfill -- septic
tanks, the landffil, or some other source - the very fact that a nunber of wells around the landfill have
shown neasurabl e quantities of a variety of organic and i norganic contam nants proves that residentia

wel I's tapping the bedrock aquifer are extrenely vulnerable to contami nation. This neans that current or
potential threats to ground water nust not be taken lightly. Gven that non-negligible risks are

associ ated with contam nated ground water fromthe landfill (see Dr. Young's attached comments), EPA's
no-further-action remedy is insufficiently protective of the only local source of potable water
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Future residential devel opnent needs to be considered

Al t hough EPA has concluded that the contami nation found in existing residential drinking water wells is

not derived fromthe landfill, the proposed no-further-action renedy does not consider possible future
resi dential devel opment. An appropriate renedial plan nust also provide for the reasonable anticipated
future devel opnent in other areas around the landfill. For exanple, if residential wells were drilled

between nonitoring well clusters M¥2 and M¥8 (east of Penal una Road al ong the northwest portion of the
landfill), they would |ikely contain el evated manganese

EPA CSWER Directive No. 9355.7-04 states that future | and use should be considered in Superfund remedy
selection. The directive states (page 7):

In general, renedial action objectives should be devel oped in order to devel op
alternatives that woul d achi eve cl eanup | evel s associated with the reasonably
anticipated future I and use over as nuch of the site as is possible underline in original].

The QU2 renedy should explicitly address reasonably anticipated future residential devel opnment because
portions of the site have ground water which poses an unacceptable (Hazard Index greater than 1) risk
under a residential use scenario, and here is currently no other water supply. |In failing to consider
future devel opment, EPA's proposed renmedy is not sufficiently protective of human heal th

The QU2 proposed no-further-action renedy is not cost effective

EPA recogni zes that engineered solutions to environnental problens often result in sone degree of
uncertainty as to whether the solutions are effective over time. A standard way to nmitigate residua
uncertainty is to performon-going environmental nonitoring after the renedy is in place. Since it often
lasts for years, even decades, a ground-water nonitoring programcan be quite costly.

The Record of Decision for Operable Unit 1 provides for ground-water quality nonitoring as part of the
remedy. The proposed plan for Cperable Unit 2 states (page 9) that the "operation and mai ntenance pl an
[for the landfill cap] will include ground-water... nonitoring to ensure further that the existing
popul ation are protected fromany future contamnation and that the QJ 1 renedy renmins protective of
human heal th and the environment."

According to Table B-8 of the OJ1 Final/Feasibility Report, Warwick Landfill Site (Ebasco Services

I ncorporated, February, 1991), the 30-year cost of ground-water nonitoring, excluding residential wells,
is approximately $2.5 mllion dollars. The present value cost is approximately 50%|ess. Monitoring
costs woul d be substantially higher if sone residential wells were ai mincluded; we would argue that
under a no-further-action remedy, residential nonitoring would be absolutely required, particularly for
new residential wells in vul nerabl e areas.

Providing an alternative source of drinking water by connecting with the G eenwood Lake water system
woul d be nore cost effective than EPA's proposal. W estinate that this option would cost approxi mately
$1 - 2 mllion dollars, but would actually elinmnate the need for costly ground-water nonitoring.
Furthermore, an alternative water systemis nore effective than on-going nonitoring

. It would conpletely elimnate all uncertainty concerning the safety of the present and future
wat er supply.

. It is an imedi ate and pernanent solution that does not require continued regul atory oversight.
. The neasure naxi m zes community peace-of -nind and acceptance of the renedy.

Addi ti onal conment



It has cone to our attention that NYSDEC i ntends to renove the granul ated activated carbon units that

have been treating ground water at four residential wells northeast of the landfill because it believes
that the contam nation originates froma source or sources other than the landfill. This is a m sguided
decision. |If there renains even a trace of uncertainty concerning the origin of some or all of the

contam nants - and we believe such uncertainty exists - then EPA, NYS, or the PRPs should continue to
fund the units.

If all parties refuse to support the necessary water treatnent, then other arrangenents should be nade to
mnimze the financial burden to the residents. This can be done at no cost to NYSDEC. NYSDEC State
shoul d offer to sell the units to the residents at an appropriate depreciated price, mnus the cost
State's estimated cost of renmoval (which it would have to pay if it renoved the units). This would
prevent a discruption of service, and drastically reduce the cost to the residents fromwhat it would be
if they had to pay a private conpany to install a new treatnment systens.



HAMPSHI RE RESEARCH | NSTI TUTE
1600 CAMERON STREET
SU TE 100
ALEXANDRI A, VIRG NI A 22314

MEMORANDUM

From John S. Young, Ph.D., Scientific Director JS/

To: Steven Aretar, Disposal Safety I|ncorporated

Dat e: Sept enber 15, 1995

Re: Coment s on Baseline R sk Assessnent for Qperable Unit Two, Warwick Landfill, Warwick,
New Yor Kk, prepared by ENVI RON Corporation, and dated July 1995.

Not i ce

The followi ng comments are provided to D sposal Safety, Inc, for the uses of the Dutch Hol | ow Homeowners'
Association in interpreting information available to it. Qher users should satisfy thensel ves

i ndependently as to the facts and concl usi ons contai ned herein. Such users should refer to original
sources of information, rather than to this docunent. This document is not intended for use in any real
estate or other transaction, and should not be used or relied upon for such purposes.

Ceneral Conmment .

Thi s docunent contains nurmerous scientific and technical errors, some of which are docurmented bel ow. The
correction of some of these errors would not substantially alter the conclusions of the docunent. O her
errors, however, |ead the document to substantially underestinmate the ranks associated with this site.

In particular, use of groundwater fromthis site as a source of drinking water could pose a substanti al

ri sk to human heal th.

Specific Flaws In the Anal ysis:
Characterization and Scope of the R sk Assessment Probl em

The assessnent clains to address "hypothetical" residents (pp. ES-I, I[1-9, 11-12, VIII1-1), but ignores
the fact that there are actual residents in very close proximty the site perineter, who may be exposed
to any air releases and who are simultaneously consum ng groundwater from contam nated aquifers. There
is no justification for the authors' asserting conservatismon this basis. A prudent approach, given the
facts of this site, would be to consider conbi ned exposures to contaninated air and watch. Neither is
the response to EPA's comrent (#20) in the letter from Kl ei man and Washburn to EPA convi nci ng.

Simlarly, separate evaluation of risks to adults and children (pp. ES-3, VI-5 MI-2-VI1-4, VIlI-1,
VI11-2) are conducted, with no concentration of the conbined risk of childhood and adult exposure. This
is contrary to standard practice, where one woul d exanine a six-year chil dhood exposure followed by 24
years of exposure under adult conditions. Even that may underestimate true exposures and risk of
children growing up in close proximty to such a site.

The assessnment msstates risk estimates as "upper bounds” (p. 11-10). Using "Reasonabl e Maxi mum
Exposure” (RVE) estimates clearly does not generate upper bound estimates of risk.

Sel ection of Data on Chem cal Contam nation
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The reliance of the authors on data devel oped by Geraghty and MIler (&M (IV-1, VI-1 - VI-2) to set
exposure point concentrations, excluding both Ebasco and NYSDOH data, is highly questionable. Wile this
approach deals with nmore current data, those limted data are not necessarily nore representative of site
conditions. This procedure entails a significant |oss of information, and biases data with any errors
that are specific to G&data.1 This leads to an unjustified decreased estimate of site-related risks.
At minimum risks should be evaluated with and w thout Ebasco and NYSDCH data. Use to one-half of the
&M detection limt for chemcals that were detected by Ebasco (1V-2) (presunably at higher
concentrations) is highly questionable.

1 For exanple, the blanks, for the G&M data appear to have been collected inappropriately (IV-4).

The severe trimming of chneical found at this site to a small list of indicator chenicals (ES-2, IV-1 1!
1V-2); is in direct contradiction of EPA guidance (R sk Assessnent Qui dance for Superfund [ RAGS], Section
5.9, p. 5-20). Miintaining all chemcals through the assessnent would certainly be nanageabl e; ENVIRON s
data nani pul ation has saved trivial effort that the potential cost of underestinating risk, a fact that
the authors fail to acknow edge. |t bears renenbering that the field work for this site performed Ebasco
noted not only benzene, but al so chloronethane, 1,4-dichlorobenzene, ethylbenzene and xyl encs as bei ng

el evated i n bedrock groundwater (11-7).

Mor eover, the specific decision rules used by ENVIRON to elimnate chemcals fromthe analysis is highly
questionable. For exanple, the elimnation of chemcals that were not detected nore than once in each
zone of contaminated groundwater in each sanpling event (IV-2): would exclude a chemcal that had been
found nore than once in groundwater in each of two independent sanpling rounds. This is clearly

i nappropriate and in conflict with explicit EPA guidance. Simlarly, |ow frequency of detection (IV-3 -
I V-4) not adequate to drop chemcal, if sonme reason to believe present (e.g. present in Ebasco data).
EPA gui dance states explicitly a series of criteria that nust a be net to

excl ude chenical from anal ysis based on detection frequency:

Consi der the chenmical as a candidate for elinination frnmthe quantitative risk assessment if: (1) it is
detected frequently in one or perhaps two environnental nental media, (2) it is not detected in any other
sanpl ed nedia or at high concentrations, and (3) there is no reason to believe the chem cal nay be
present. (RAGS 5.9.3)

This | anguage clearly does not support the elinination of chemicals based on a | ow frequency of detection
within a particular nedium and especially not within part of a medi um

The elimnation of chenical where downgradi ent concentration are |ess than upgradi ent concentrations
(1V-2 - 1V-3) is only appropriate to the extent that a clear gradient client can be delineated with
confidence in this admttedly conpl ex groundwater regine.

In terms of the nunber of chemicals affected, ENVIRON s trimmng of the list of indicator chenicals is
extrene. For exanple, in bedrock groundwater, 25 of 26 organic chem cals have been elininated, as well
as 11 of 23 inorganic chemcals. In the overburden aquifer, 5 of 6 organics, and 20 of 23 inorganics,
have been dropped fromthe anal ysis.

The elimnation by ENVIRON of chemicals that were detected at |evels bel ow regul atory standards confuses
two parts of Superfund process, conpliance with substantive ARARs and risk assessnent. In sonme cases,
chemical present regulatorily aceepeted | evel nmay be associated with non-trivial risks.
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For exanple (Table I1V-2): In the bedrock aquifer, of 50 chemcals, 36 were elimnated from
consideration. Only eight of those were elininated because the downgradi ent concentrations were |ess
than upgradi enl concentrations. Many of the elininations are based upon sel ective reliance on the data
of Geraghty and Mller, rather that considering the entire history of sanpling at the site. It is
clearly inappropriate to use the data of Geraghty and Mller, in preferene to earlier work, for selecting
chemicals, sinply because they are nore recent. A cogent discussion indicating clear superiority of the
of Geraghty aad MIler data needs to be presented, if indeed it is possible to devel op such an argunent.
As the authors note, (VI-2), the data are variable.

This deficiency in addressing site-related chem cals was apparently also noted in EPA's comments, and is
addressed in the letter fromKl ei man and Washburn to EPA dated July 25, 1995 (comment #4).

Esti mati on of Toxic Hazard Data

The docunment nakes the unwarranted statenent that the NCEL is a conservative estinmate of threshold dose
of the popul ation and under study (V-3). This is conpletely unjustified. The judgnment of the
conservati smof the NOAEL requires a detailed consideration of the entire design of the study, including
the spacing of doses, the statistical power of the experimental design, and the sensitivity of the
measure of toxicity enpl oyed.

The use of dietary, rather than water-based Reference Dose (RfD) for manganese is not justified, and has
the (admtted) effect of significantly decreasing risk estimates (ES-3; V-4, VI11-9 - VIl1-11)). As
noted (ES 3 - ES-4), exposure levels from groundwater alone. (discounting the nmany other sources of
manganese in the diet) may exceed recommended intakes for adults. Exposure (dose) levels in children are
significantly higher than those for adults (nearly double). Indeed, oral manganese doses from
groundwater that were |ower than those predicted in Tables A-3, and A-4, and | ess than one half of those
reported in Table A-7, and Table A-8 for children, were found to be associated with a significant
increase in neurological inpairments in humans as is quite clearly noted in IRIS. Indeed, the
concentrati on of manganese in groundwater noted in this risk. assessment (Table VI-1) is higher than that
found to be associated with neurol ogical inpairnents in hunans.

ENVIRON' s discussion in Section VIII is at best a msleading presentation of the information in IRIS. It
ignores the fact that the study by Kondakis et al, found not only a NOAEL but also a LOAEL, and that
exposures at Warwi ck exceed the LOAEL for human beings found in that study. The statenent on age-rel ated
effects gives the inpression that the popul ati ons were not adequately natched, which is not correct;
non-specific age-related effects would not be expected to differ between the populations in the study,
and the effects of manganese are still significant when age and sex are controlled for.

ENVI RON al so sel ectively reports the decreased sensitivity of children, while ignoring the increased
sensitivity of infants. Simlarly, discussion of acceptable total managanese intakes ignores the fact
that this population; |ike nmost Americans, woul d be expected to receive substantial doses of manganese
fromtheir diet.

It is true that EPA has determined that the extent of the difference between water and dietary RfDs for
manganese may not be as large as the 28-fold ratio reported it IRIS. The Agency has deternined that
there are problens with setting a separate water RfD on the basis of the study by Kondaki et al., because
concom tant dietary exposure |evels were not precisely known. However, there is no evidence that dietary
exposure differed between the groups studied by Kondakis, nor that their dietary exposures were in excess
of those that woul d be expected in the popul ation at Warwi ck.

EPA' s current proposal (which should be entered in IRIS in Cctober, 1995) is that for water-based
exposures, one would nodify the dietary RfD for manganese by a factor of three. In the present study, if
appropriate standard exposure factors are used (rather than the idiosyncratic values applied by ENVIRON),
this would yield a Hazard Quotient for a child for Manganese al one of nore than three. For a child who
remains on site to be exposed after the age of six, the total hazard quotient is approxi mtely five.
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It is also inportant to note that both the (forner) EPA enployee contracted by ENVI RON, and the current
EPA Manager for the nmanganese RfD indicated that they woul d be concerned about exposure to a water supply
containing two mlligrans of manganese per liter, as is the case at Warwick. 2

It bears stressing that this is not a matter of extrapolation fromanimals studies, or of the application
of unreasonabl e safety factors. People who have consuned groundwater with | evels of nanganese conparabl e
to those seen at this site have an el evated incidence of neurological inpairnent. This can not be

consi dered a reasonabl e risk by any toxicol ogi cal standard.

For inhal ati on exposures, RfDs are used to eval uate inhal ati on exposures, instead of the nore current
Ref erence Concentration (RfD) values. In sonme cases, RfD values were derived fromR Cs. This
non-standard practice is nowhere explained or justified.

Sel ection of Exposure Pathways for Analysis

The di scussi on of exposure pathways ingores significant exposure pathways that are commonly eval uated for
donestic use of groundwater. For exanple, it ignores contanination of household air by volatiles (ES-1,
-2, 1'11-1, Mi-1), a common path of exposure to contami nants in household water. (The work of Adel man
an ot hers has shown that he exposures and risks fromgeneral contam nation of household may be as much as
10-fol d higher than the shower inhalation risk or the ingestion risk for volatiles.) In this, the
assessnent repeats an error of the QU1 assessment, noted at that tine.

This nmajor oversight is particularly notable as benzene ingestion was a key source of carcinogenic risk;
standard nethods woul d indicate that risks at this site have therefore been underestimated, perhaps by an
order of magnitude.

2 Tel ephone conversations between U S. Young (HR). S. Velazquez (fornmely EPA) and R
Benson (EPA), 9/12/95.
HRI Revi ew of ENVI RON Ri sk Assessnent VWarwi ck, NY

The at nospheric di spersion nodel |1SCLT2 was apparently used to nodel air emssions (&V. Wile this
nodeling is not the responsibility of the authors of the present docunent, they should be aware that the
user nmanual for |1SC2 contains explicit cautions on use of the nodel within 100 neters of a point source,
and notes that for area sources, the alogrithm does not adequately represent source-receptor geonetry if
the separation between a source and a receptor is less than the length of the side of the area source.
Thus, the air nodeling is not appropriate to support any conclusion that exposures to air

em ssions wll be acceptable.

Quantification of Expsoure and Ri sk

As noted above, a highly truncated |list of chem cals was used for the calcul ation of exposure point
concentrations, exposures, and risks. This constriction of the analysis, in direct contradiction of EPA
gui dance, means that site-related risks may be significantly underestinated.

The cal cul ati on of exposures and doses from concentrations contains fundamental errors that are quite
startling. Also, as noted asbove, it ignores the explicit policy of EPA that inhal ati on exposures shoul d
be calculated in terns of inhaled concentration, which is then conpared to a reference concentration.

The sinple calculation of an inhal ed dose, as perforned here, ignores critical issues of pul nonary

physi ol ogy that underlay EPA's decision to switch to the use of RFCs in evaluating inhalation exposures.
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More inmportantly, the calcul ations use for exposure to shower air are flatly wong, and the procedure
enpl oyed by ENVI RON i gnores fundamental principles of chemstry and (Table VI-5). ENVIRON appears to be

assunming that persons are sinply inhaling the shower water. In reality, exposure to volatile chemicals
in a shower, as well as in general household air, reflects a transfer of nass, and concentrations in air
will be critically dependent upoh the water flow rate through the shower and the vol ume of the bathroom

(as well as tine spent in the bathroomafter showering). This fundanental error is conpletely
unacceptable in any risk assessnent. Sinple, well-validated nodels of shower volatilization are readily
avail abl e.

The consequences of ENVIRON s bizarre approach to evaluating inhal ati on exposures in the shower can be
found in Table A-2, where the shower inhalation risks frombenzene are determined to be only one
thirty-third of those fromdirect ingestion. This is a radical departure fromthe nornal pattern found
in dozens, if not hundreds, of risk assessments. Using reasonabl e nodels of showering exposure
inhalation in the shower has generally been found to produce risks essentially equal to those of direct
i ngestion.

Even further, these risks (both those fromingestion and frominhalation in the shower) are typically
found to be an order of nagnitude | ower than risks associated with general contam nation of household air
(see nunerous publications by T. MKone, or J. Andel man).

The procedure uscd to disaggregate Hazard Indices by toxic effects (pp. MI1-2 - VII-3, Table VI1-3) are
not nmade adequately explicit; but appear to be based solely upon the critical effect for each conpound
which is not a scientifically justified procedure. Rather, the entire set of toxic effects caused by a
chemi cal nust be considered in devel opi ng organ-specific hazard indices.

I nplications of Methodol ogi cal Deficiencies for R sk Estinates

The conbi nation of inappropriate exclusion of chem cals, and the use of non-standard, non-conservative
exposure paraneters, tend to lead ENVIRON s report to underestimate hazard quotients by 30% and cancer
ri sks by 60% as indicated by the letter fromKl ei man and Washburn to EPA

The inappropriate cal culati on of shower inhal ati on exposures, and the failure to consider contam nation
of househol d air, have nore significant consequences on risk estimtes from ground water contmmination
The former would | ead to underestimati ng cancer risks by approxi mately one-half, while the latter results
in cancer estimates that are underestimated by approxinmately an order of nagnitude.

The nost significant departure front acceptable scientific practice is the use of the dietary RfD for
manganese. As noted above, concentrations of manganese in ground water conparable to, and even |ess
than, those found at this site, appear to cause significant neurological inpairnent in a human popul ation
drinking the water. It is neither scientifically justified nor prudent to ignore the high | evels of
manganese contam nation in an aquifer that is currently being used as a source of drinking water by
near by residents.

<I M5 SRC 0295260J>



Sept enber 22, 1995

EPA Enmergency Response and Renedi al Division
M. Damian J. Duda, Remedial Project Manager
290 Broadway, Floor 20

NY, NY 10007-1866

RE:  Warwi ck Landfill

M. Duda:

Is my water safe? | don't know - and neither will you 10 years fromnow Despite your attenpts to study
his issue to death, | live here and nust use this water! The sane contani nants you say are comng from
septic tank were dunped into the landfill by the PRPs. Wy should | believe your new studies and not

your ol d studies?

Along with ny neighbors, | denmand an alternate water supply! Qur Technical Assistance Gant Advisor
outlines alid points to substantiate this denand. | want safe water. The only way | can be assured of
this is with an alternate water supply - requested 6 years ago and a much cheapel way to answer everyones
concerns now and in the |long run.

<I M5 SRC 0295260K>
Robert and Margi Ley
RR 4 Box 505

Monroe, NY 10950



Sept enber 22, 1995

M. Damian J. Duda

EPA Reredi al Project Manager

Ener gency Response and Renedi al Division
290 Broadway, Fl oor 20

NY, NY 10007- 1866

RE: Warwick Landfill Superfund Site
M. Duda:

I live on Penaluna Road. Wiile nmy water has been tested twice (I amstill waiting for the results of the
second test taken FIVE nonths ago), | amstill unsure about the quality of ny water. | nust resort to
buyi ng water for consunption - an extra expense that is not welcone. | amalso a honeowner who has taken
a great loss on the value of nmy hone due to this landfill and suffer with ny neighbors the stigma of
living near the "Penaluna Dunp". | have tried putting ny horme on the market only to have real estate
people tell nme "...but of course you live near the dunp... people don't want to cone to | ook at your
house...". | have also been told that | would have to take nmuch I ess than the honme is worth if | want to
get soneone interested.

I do not agree with your findings. The report by our Technical Assistance Gant Advisor outlines ny
reasons. | totally agree with the other nmenbers in ny homeowners association in demanding ny rights to
safe water. The only way we can be assured of this is with an alternate water supply. This has been our
denand fromthe beginning. During this tine of econom c upheaval in the governnent, wouldn't it be wise
to propose a plan to your EPA Heads that woul d save the government a great deal of nobney? | amsure we
all agree that governnent rules and regul ations are not always the nost beneficial to the

government or the beneficiaries. The alternate water supply is the best answer for us. Please do not
shut us out!!

<I M5 SRC 0295260L>
Mary B. Sutphin
RD 4 Box 506

Monr oe, NY 10950
914-986- 5673



Sept enber 13, 1995

Angel a Geehern
Box 430, R D. #4
ad Dutch Hol | ow Road
Monr oe, New Yor k 10950
Dam an Duda
Renedi al Project Manager
US EPA, Region 2
290 Broadway
New York, N.Y. 10007-1866

Dear M. Duda,

I amextrenely upset and di sappointed by the E. P. A's decision concerning the Penaluna - Varw ck
Landfill in Warwi ck, New York. As a resident of Warwi ck and a honeowner whose residence is less than a
mle and a half fromthis toxic dunp | amoutraged by ny governnent's | ackadaisical attitude towards this
time-bonb in our backyard that threatens the health and well-being not to nmention the property val ues of
this small community.

Is that the problem M. Duda? |s this community too small to warrant our government's concern?
Al though nmillions of dollars are spent to protect the Spotted OM, human beings, far from an endangered
speci es, cannot expect the same protection. Wuld the clean-up have been different if the dunp was in an
upper-class comunity, or in close proximty to the Wiite House? You and | both know the answer to this
questi on.

As for your experts who claimthat groundwater contam nates detected in area wells are caused by
septic systens - because everyone knows us country bunpkins like to flush paint thinner down our
toilets-we have experts that call your clainms |udicrous. Wy do your experts opinions carry clout
whereas our experts in-depth studies of the groundwater carry no wei ght what-so-ever?

An alternate water supply is the only solution to any possibility of present or future groundwater
contam nation, yet the EP.A wll not even consider this $2 mllion expenditure when they're ready to
spend $15 mllion + to cap the dunp, which will only slow the spread of toxins. This is governmental
bureaucracy at it's best!

I have worked hard to have this dunp cleanel up since | first noved into this comunity 17 years
ago. You've spent mllions of our tax dollars already with all your studies over the part 11 years,
since we were placed on the Superfund list, and this present E.P.A plan for clean-up is the best you can
cone up with? Oher communities beware! The two biggest lies in this country are "The check is in the
mail" and "I'mfromthe governnment and |'mhere to help you".

If you think we will accept your decision, forget it. | for one will continue to fight for an
alternate water supply because I'mtired of being afraid to have ny children wash with or drink fromny
well. M famly has spent thousands of dollars on bottled water and water filters over the years.



Pl ease restore ny faith in our governnent and reconsider your decision in this matter. W are
wor ki ng cl ass peopl e who thought we had obtained the Amreri can dream when we bought our hone. This dream
has turned into a ni ghtmare.

Si ncerely,

<I MG SRC 0295260M
Angel a CGeehern

cc; President Wlliamdinton
Governor Ceorge Pat aki
Honor abl e Ben G | nan
Senator Al fonse D Arato
Robert Gaydos- Tines Herald Record
Ron Nowak- G eenwood Lake News



Sept enber 20, 1995

M. Danmi an Duda

Renedi al Project Manager
U S. EPA Region 2

290 Br oadway

New York, NY 10007- 1866

Dear M. Duda:

| feel conpelled to express ny disappointment with your recent presentation on August 15, 1995 regarding
the Warwi ck Landfill and your probable intent not to go forward with plan to provide a guar ant eed safe
wat er supply for deserving residents.

Let me tell you why:

First, | have had simlar experiences with various environnental agencies, i.e. EPA DEP, BCUA etc. |
can assure you that your not the first persons to discover strategi c scheduling of neetings and
announcenents. This is a comon ploy and a thinly veiled attenpt to preenpt the TAG group's

contradi ctory point of view

Second, any school child could see that your study was bound to produce a fal se-negative. Had you truly
been interested in determi ning actual risk, you could have sinply brought in a track hoe excavator,
exposed several areas and anal yzed the unearthed material. This could have been done for a fraction of
the cost and may have al so provided physical evidence of liability i.e. |abeled vessels, etc.

Last, to have involved the allegedly liable parties in any way is hopelessly naive. No so called PRP
shoul d have bee privy to any info regarding intent or design. They have alread, denonstrated their
flagrant |lack of concern for the "little guy".
This executive inpotence is precisely the sort of thing that will bring about an end of the EPA
I have al ways supported you folks in principal. Please reconsider your ill-fated position.

Regar ds,

<I M5 SRC 0295260N>

Ed Matero

144 Al exander Road
Manroe, NY 10950



Dam an Duda Sept enber 21, 1995
Renedi al Project Manager

U S. EPA Region 2

290 Broadway

New Yor k, NY 10007- 1866

Dear M. Duda,

I went on record at the EPA neeting of 8-15-95, stating ny reservations of the EPA's handling of the
Warwi ck Landfill Superfund Site, as well as ny support for our TAG advisor's recommendation of an
alternate water supply as the nost conprehensive and cost effective solution to the teat of
contamnation fromthe landfill.

EPA and Ceraghty & MIler Inc. insist that septic systens are responsible for the contam nated wel | s near
the landfill. However, when | questioned representatives of the EPA and Geraghty & Mller Inc. as to

whi ch septic systens were believed to be fouling which wells, they clainmed that they did not have the
data available to answer the question. You stated that the EPA had not nade a determination as to how
far the septic systens are fromthe wells.

The critiques of Geraghty & Mller's study of the landfill by Steven Anter of D sposal Safety Inc., and
Dr. John Young of Hanpshire Researeh Institute, strengthen ny reservations of the EPA deci sion.

Dr. Young criticizes Geraghty & Mller's study for it's inappropriate exclusion of chem cals, and the use
of non-standard, non-conservative exposure paraneters, which lead the report to underesti nate the hazard
quotients by 30% and cancer risks by 60% This al one should be enough to call Geraghty & Mller's study
into serious question, however our TAG advisor's critiques reveal additional faults in the report, too
nunerous to nmention in this letter.

Under present circunstances, it is little wonder why citizens have | ost confidence in their governnent.
W have been told that the law will not permt EPA to give our community an alternate water supply,
because in EPA's opinion, the contaninated wells are not site related. The Dutch Hol | ow Hone Omners
Association Inc. strongly contests this assertion. Based upon our TAG advisor's critique, and our own
common sense, we find Geraghty & MIler's report, as well as the EPA decision, to be tragically flawed.

Ei ght years ago, ny wife and | left New York Gty and purchased our horme in Warwi ck. W thought that we
had found the Anerican dream Wat we found was a nightmare. All that we wish to do nowis to sell our
hone, and nove back to New York Gty. W have been told by Realtors that our propetry is worth
considerably |l ess due to the presence of the landfill.

The EPA decision not to provide our community with an alternate water supply, has confirned our opinion
that our property values will never fully recover, and that we will not find peace of mind until our hone
is sold and we have left the area.



I do not suffer under the illusion that ny letter will cause the EPA to reconsider
however exercise nmy denocratic right to express nmy opinion.

Respectful |y,

<I MG SRC 02952600

George S. Wber

Chai rman- Envi ronnental Comm ttee

Dut ch Hol | ow Home Owners Association Inc. - Warwick, NY
RD 4, Box 545

ad Dutch Hol | ow Road

Monroe, NY 10950

914- 986- 8290

cc:
President WlliamJ. dinton
Vice President Al Core
Honor abl e Dani el Patrick Myni han
Honor abl e Al fonse D Amato
Honorabl e Benjanin A. G| nan
EPA Adm nistrator Carol M Browner

it's decision.

nust



ROD FACT SHEET
SI TE

Narre: Warwi ck Landfill

Qperable Unit: QU2 (groundwater)

Location/State: Warwi ck, Orange County, New York
EPA Region: 11

HRS Score (date): 29.41 (March 1989)

NPL Rank (date): 1022 (February 1991)

EPA I.D.: NYD980506679

RCD

Date Signed: Septenber 29, 1995
Sel ected Renedy: No Further Action

LEAD: Potentially responsible party:
Warwi ck Administrative G oup
Pri mary EPA Contact:Dam an J. Duda (212)637-4269
Secondary EPA Cont act: Dougl as Garbarini (212) 637-4269
Primary PRP Contact: Chri stopher J. Mtta
Ceraghty and MIler, Inc.
(201) 909-0700
WASTE

Type and nedi a:
Soi | s/ | eachat e: VOCs - benzene, chl orobenzene, xylenes

I norgani cs- al um num arsenic, barium chromum
| ead, nanganese.

G oundwat er: VOCs - 1,1,1-trichl oroethane, benzene,
I norgani cs - alum num antinony, arsenic,
nmanganese.

Oigin: Contamination originated fromillegal disposal of hazardous naterials at this landfill.
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