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DECLARATION 
 
 
SITE NAME AND LOCATION 
 
Nepera Chemical Company Superfund Site 
Hamptonburgh, Orange County, New York 
Superfund Identification Number: NY000511451 
 
 
STATEMENT OF BASIS AND PURPOSE 
 
This decision document presents the Selected Remedy  for the 
Nepera Superfund Site (hereinafter the Site) locate d in 
Hamptonburgh, Orange County, New York.  The Selecte d Remedy was 
chosen in accordance with the Comprehensive Environ mental 
Response, Compensation, and Liability Act of 1980 ( CERCLA), as 
amended by the Superfund Amendments and Reauthoriza tion Act of 
1986 (SARA), and, to the extent practicable, the Na tional Oil 
and Hazardous Substances Pollution Contingency Plan  (NCP).   
 
This decision is based on the Administrative Record  for this 
Site, which has been developed in accordance with S ection 113(k) 
of CERCLA, 42 United States Code Section 9613(k).  This 
Administrative Record file is available for review at the 
Hamptonburgh Town Hall in Campbell Hall, New York a nd at the 
United States Environmental Protection Agency Regio n 2 Superfund 
Records Center at 290 Broadway, New York, NY.  The 
Administrative Record Index (Appendix III) identifi es each of 
the items comprising the Administrative Record upon  which the 
selection of the Remedial Action is based.  The Sta te of New 
York (State) concurs with the Selected Remedy. 
 
 
ASSESSMENT OF THE SITE 
 
The response action selected in this Record of Deci sion (ROD) is 
necessary to protect public health or welfare or th e environment 
from actual or threatened releases of hazardous sub stances from 
the Site into the environment. 
 
 
DESCRIPTION OF THE SELECTED REMEDY 
 
The EPA will address the Site contamination as one operable 
unit.  The selected remedy involves remediation of two site-
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specific media, namely, soil and groundwater.  The remediation 
of contaminated soil involves excavating the soils within the 
former lagoons and treatment of these soils utilizi ng soil vapor 
extraction and biological degradation within an eng ineered, 
below-grade biocell (e.g., bioremedial reactor).  T he 
remediation of groundwater involves introducing an oxygenating 
compound to create aerobic conditions and, thereby,  enhance 
biodegradation within the excavation below the natu ral 
overburden water table.   
 
The selected remedy includes the following componen ts:  

• Excavation of Contaminated Soils:  Site soils, whic h exceed 
New York State Department of Environmental Conserva tion 
(NYSDEC) soil cleanup objectives, within the former  lagoons 
will be excavated and placed into a biocell; 

• Treatment of Soils in the Biocell:  Soils within th e 
biocell will be treated using soil vapor extraction  and 
biological degradation technologies to reach target  cleanup 
levels.  The biocell will operate as a dual-technol ogy 
system utilizing SVE and biological degradation wit hin an 
engineered below-grade biocell.  Excavated soils wi ll be 
treated to reach target cleanup levels; 

• Backfilling of Excavated Areas:  The excavated area s of the 
Site, which are not utilized in the construction of  the 
biocell will be backfilled to grade, using clean fi ll 
meeting NYSDEC soil cleanup objectives; 

• Bioremediation of Contaminants of Concern (COCs) in  Site 
Groundwater:  Bioremediation will be accomplished b y 
enhancement of the indigenous microbial population through 
the introduction of oxygenating compounds into targ eted 
areas of the groundwater aquifer.  Bioremediation 
(oxygenating compounds) technology would be applied  as an 
initial enhancement within the excavated area of th e former 
lagoons;  

• Long-term Groundwater Monitoring Program: A long-te rm 
groundwater monitoring program will be implemented to 
verify that the concentrations and the extent of th e 
groundwater contaminants are declining.  Results of  the 
long-term groundwater monitoring will be used to ev aluate 
the effectiveness of the remedy and to assess the n eed for 
additional injections/applications of oxygenating 
compounds. This program will also include the conti nued 
sampling of those private wells in the vicinity of the Site 
which are currently monitored;   
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• Institutional Controls: To protect human health fro m 
exposure to the existing contamination while cleanu p is 
ongoing, this alternative includes institutional co ntrols, 
which include an environmental easement/restrictive  
covenant, which will be filed in the property recor ds of 
Orange County.  The environmental easement/restrict ive 
covenant will, at a minimum require: (a) restrictin g 
excavation or other activities that would interfere  with 
constructed remedies (with the exception of Alterna tive S6 
– Excavation and Off-Site Disposal), unless the exc avation 
or other activities are in compliance with an EPA-a pproved 
site management plan;  (b) restricting new construc tion at 
the Site unless an evaluation of the potential for vapor 
intrusion is conducted and mitigation, if necessary , is 
performed in compliance with an EPA-approved SMP an d (c) 
restricting the use of groundwater as a source of p otable 
or process water unless groundwater quality standar ds are 
met; 

• Site Management Plan:  A SMP will be developed to a ddress 
soil and groundwater at the Site and would provide for the 
proper management of all Site remedy components pos t-
construction, including the institutional controls 
discussed above, and will also include: (a) monitor ing of 
Site groundwater to ensure that, following remedy 
implementation, the groundwater quality improves; ( b) 
provision for any operation and maintenance require d of the 
components of the remedy; and (c) periodic certific ations 
by the owner/operator or other person implementing the 
remedy that any institutional and engineering contr ols are 
in place; 

• Engineering Controls: Engineering controls consisti ng of 
fencing and posting signs will be implemented to pr event 
inadvertent exposure to Site contaminants by the lo cal 
populace; 

• Contingency Plan:  In the event that monitoring sho uld 
indicate that the Village of Maybrook public water supply 
wells have been impacted by the Site-related contam inants 
above health-based levels, a contingency plan would  be 
necessary to provide for a wellhead treatment for t he 
Village of Maybrook wells on an interim basis pendi ng 
further consideration of groundwater treatment alte rnatives 
to meet groundwater treatment standards; and  

• Five-Year Review: Hazardous substances will remain at this 
Site above levels that would not allow for unlimite d use 
and unrestricted exposure for at least five years.  
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Pursuant to Section 121(c) of CERCLA, EPA will revi ew site 
remedies no less often than every five years.  The first 
five-year review is due within five years of the da te that 
construction is initiated for the remedial action.  The 
current expectation is that construction will be in itiated 
during the year 2010 and the first five-year review  will be 
due in the year 2015.   

 
DECLARATION OF STATUTORY DETERMINATIONS 
 
Statutory Requirements 
 
The Selected Remedy attains the mandates of CERCLA Section 121, 
and the regulatory requirements of the NCP.  The Se lected Remedy 
is protective of human health and the environment, complies with 
Federal and State requirements that are applicable or relevant 
and appropriate to the remedial action, is cost-eff ective, and 
utilizes permanent solutions and alternative treatm ent or 
resource recovery technologies to the maximum exten t 
practicable. 
   
Statutory Preference for Treatment 
 
The Selected Remedy satisfies the statutory prefere nce for 
treatment as a principal element of the remedy (i.e ., reduce the 
toxicity, mobility, or volume of hazardous substanc es through 
treatment).   Remedial actions at the source area a nd in the 
water table are expected to remove site-related con taminants and 
eliminate the threat of further migration of the co ntaminants in 
the groundwater.  
 
Five-Year Review Requirements 
 
Hazardous substances will remain at this Site above  levels that 
would allow for unlimited use and unrestricted expo sure for at 
least five years.  Pursuant to Section 121(c) of CE RCLA, EPA 
will review site remedies no less often than every five years.   
 
ROD DATA CERTIFICATION CHECKLIST 
 
The following information is included in the Decisi on Summary 
section of this Record of Decision.  Additional inf ormation can 
be found in the Administrative Record file for the Site, the 
index of which can be found in Appendix III of this  document. 
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RECORD OF DECISION FACT SHEET 
EPA REGION 2 

Site 
 
Site name: Nepera Chemical Company Site  
 
Site location: Hamptonburgh, Orange County, New Yor k 
 
Listed on the NPL: June 1, 1986 
 
Record of Decision 
 
Date signed:  September 28, 2007  
 
Selected remedy: 
 
Soil:  Excavation and treatment of the soils in a b elow-grade 
biocell utilizing soil vapor extraction and biodegr adation. 
 
Groundwater: Groundwater in the overburden will be treated 
through application of an oxygenating compound, whi ch will flow 
radially outward from the former lagoon area and al so downward 
to enhance biodegradation of groundwater in both th e overburden 
aquifer and the bedrock aquifer.   
 
Capital cost:    $2,570,000 
 
Operation and Maintenance  
and Monitoring costs:    $512,700  
 
Total Present-worth cost: $3,815,000 
 
Lead:   EPA 
 
Primary Contact: Mark Dannenberg, Remedial Project Manager, 
(212) 637-4251 
           
Secondary Contact: Angela Carpenter, Chief, Eastern  New York 
Remediation Section, (212) 637-4263 
 
Main PRPs:  Nepera, Inc., Cambrex Corp., Warner Lambert 
Company, Pfizer, Inc. 
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Waste 
 
Waste type: Volatile organic and semi-volatile orga nic 

compounds, including pyridine-related 
compounds 

 
Waste origin: Chemical processing wastewater from t he 

Nepera, Inc. facility in Harriman, New York 
 
Contaminated media: Soil, groundwater 
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SITE NAME, LOCATION, AND DESCRIPTION 
 
The Nepera Chemical Company Site (Site) includes a 29-acre 
property located on County Highway 4 in Hamptonburg h, Orange 
County, New York (hereinafter, the Nepera Property) , and all 
contamination emanating from the Nepera Property (s ee Appendix 
I, Figure 1).  The Site property is bounded on the north by 
Orange County Highway 4, Beaverdam Brook to the wes t, the Otter 
Kill to the south, and an undeveloped tract of land  to the east.  
Three residences exist in the immediate vicinity of  the Site, 
one just west of the southwest marsh area, and two to the north 
and northeast of the Site on the opposite side of O range County 
Highway 4. 
 
The Nepera Property is owned by Nepera, Inc.  Waste waters from 
chemical production processes conducted at the Nepe ra plant 
facility located in Harriman, New York, were trucke d to the Site 
and discharged into lagoons on the Nepera Property.   The 
lagoons, comprising an area of approximately five ( 5) acres, 
were constructed within the Nepera Property. 
 
Approximately 6,500 people live within three miles of the Nepera 
Property.  The closest residences are located appro ximately 250 
feet, 175 feet and 450 feet to the west, north and northeast, 
respectively.  These residences rely on private sup ply wells for 
their drinking water.  The vicinity near the Nepera  Property is 
residential and agricultural in nature.  The public  water supply 
wells for the Village of Maybrook are located appro ximately 800 
feet to the east-northeast of the Nepera Property. 
 
The Site is situated in the Valley and Ridge provin ce of the 
Appalachian Region in Orange County, New York.  In general, the 
topography of the area is typified by relatively lo w-lying 
ridges and valleys.  The Site is located within a 4 .5 square 
mile watershed consisting of Beaverdam Brook and it s 
tributaries, which discharge to the Otter Kill loca ted 
approximately 500 feet to the south of the Nepera P roperty.  The 
geologic units at the site are divided into two pri mary units, 
the overburden (comprised of topsoil, fill, and gra vel) and the 
bedrock (comprised predominantly of shale).  Ground  surface 
topography is generally bedrock controlled in that the ground 
surface generally follows the bedrock surface topog raphy.  The 
overburden thickness at the site is also related to  bedrock 
topography in that it is generally thinner (or abse nt) over 
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bedrock ridges, while greater overburden thicknesse s have been 
deposited in bedrock depressions and valleys.  The overburden 
ranges in thickness from 0 to 20 feet. 
 
Most of the Site is forested.  The former lagoon ar ea, which was 
stripped of vegetation while in use, is now covered  with 
grasses, wild flowers, and mixed brush.  There are two aquifers 
that exist beneath the Site, the overburden aquifer  and the 
bedrock aquifer.  The overburden aquifer is the sur ficial unit 
which overlies the bedrock aquifer.  The bedrock aq uifer is the 
primary source for public water in the area.  No si gnificant 
layers of impeding clays were observed between the two aquifers 
within the study area.  An east to west trending gr oundwater 
divide is present in the bedrock aquifer underlying  (and 
transecting) the lagoon area.  As such, groundwater  flow has a 
northerly and a southerly component radiating from this divide.  
 
Both aquifers have been impacted by Site-related co ntamination.  
The unconsolidated deposits that form the overburde n are 
generally thin (e.g., 5 to 20 feet).  The overburde n overlies 
the harder and denser bedrock, which is comprised o f compressed 
shale and sandstone.  The shale bedrock has a high degree of 
fracturing and the bedrock aquifer provides a signi ficant 
portion of the groundwater for domestic uses in the  area. 
 
SITE HISTORY AND ENFORCEMENT ACTIVITIES 
 
The Nepera Chemical Company was a producer of bulk 
pharmaceutical chemicals, hydrogels, and pyridine-b ased 
industrial chemical intermediate compounds at its f acility, 
located in Harriman, New York, approximately 25 mil es away from 
the Site. 
 
The Nepera Property was purchased by the Nepera Che mical Company 
in 1952 .  The Nepera Chemical Company itself was purchased by 
Warner Lambert Corporation in 1956 and reincorporat ed as Nepera, 
Inc.  From 1953 through 1967, Nepera used the lagoo ns at the 
Site for the discharge of industrial wastewater gen erated at its 
plant in Harriman (see Appendix I, Figure 3).  No w astewater 
disposal has taken place at the Site since December  1967.  All 
of the lagoons were back-filled with clean soil by 1974. 
 
Beginning in 1967, numerous investigations were con ducted by 
various consultants to Nepera to determine the exte nt of 
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contamination at the Site.  Based on the results of  these 
investigations, NYSDEC placed the Site on the New Y ork Registry 
of Inactive Hazardous Waste Disposal Sites.  On Aug ust 17, 1984, 
the State of New York entered into a Consent Decree  with Nepera 
to conduct a remedial investigation to determine th e type and 
extent of contamination at the Site. 
 
On June 1, 1986, EPA placed the Site on the Nationa l Priorities 
List (NPL) of sites under CERCLA. EPA subsequently designated 
the New York State Department of Environmental Cons ervation 
(NYSDEC) as the lead regulatory agency for overseei ng the 
implementation of a Remedial Investigation and Feas ibility Study 
(RI/FS) at the Site. 
 
Beginning in 1988, under an NYSDEC-issued order, Ne pera, Inc. 
hired a contractor to conduct an investigation to d etermine the 
nature and extent of the contamination at and emana ting from the 
Site.  The investigation of groundwater was expande d in 1993, 
and, again, in 2001 with the installation of additi onal 
groundwater monitoring wells.  Subsequent groundwat er monitoring 
was conducted in 2001 and 2002.  Extensive addition al soil 
sampling activities were conducted in 2002 and a we tland 
delineation survey was conducted in 2003.  The phas ed approach 
to the RI was iterative in nature, where the result s of each 
task were used to focus the scope of each subsequen t task. 
 
During the several phases of the RI, a total of 38 monitoring 
wells were installed in the study area (see Appendi x I, Figure 
2).    The first draft RI Report was submitted in M arch, 1996.  
NYSDEC and EPA determined that further work was nec essary to 
define the type and extent of soil contamination at  the site and 
to determine the downgradient extent of the groundw ater 
contamination plume which emanated from the Site.  In March, 
2005, an updated draft RI Report was submitted to N YSDEC and 
EPA.  This document was further revised and an appr oved Final RI 
Report was submitted on June 16, 2006. 
 
NYSDEC and EPA agreed that EPA would be designated as the lead 
agency for the Nepera Site at the conclusion of the  RI/FS 
process. 
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COMMUNITY PARTICIPATION 
 
The Proposed Plan and supporting documentation for the Nepera 
Site were made available to the public on July 31, 2007 at the 
EPA Region 2 Administrative Record File Room in New  York, NY, 
and at the Hamptonburgh Town Office in Campbell Hal l, New York. 
EPA issued a public notice in the Times Herald-Reco rd  on July 
31, 2007, which contained information relevant to t he duration 
of the public comment period, the date of the publi c meeting, 
and the availability of the Proposed Plan and the A dministrative 
Record.  The public comment period was held from Ju ly 31, 2007 
through August 29, 2007.  This notice was sent to a ll addresses 
on the mailing list.  In addition, a public meeting  was held on 
August 16, 2007, at the Hamptonburgh Town Office, 1 8 Bull Road, 
Campbell Hall, NY.   The purpose of the meeting was to inform 
interested citizens and local officials about the S uperfund 
process, to discuss the Proposed Plan, to receive c omments on 
the Proposed Plan, and to respond to questions from  area 
residents and other interested parties.  The commen ts and 
questions received at the public meeting and in wri ting 
throughout the public comment period, as well as EP A’s responses 
to those comments and questions, are included as pa rt of this 
Record of Decision in the Responsiveness Summary (A ppendix V). 
 
 
SCOPE AND ROLE OF RESPONSE ACTION 
 
This Record of Decision addresses the remediation o f the 
contaminated soil and contaminated groundwater rela ted to the 
Site.  The entire Site is addressed as one operable  unit.  The 
Site-specific media impacted at the Site are soils (in the 
former lagoon area) and groundwater.  The two main objectives 
for response action at this Site are to remediate c ontaminated 
soil, which continues to act as a source of groundw ater 
contamination, and to treat groundwater so that the  Contaminants 
of Concern (COCs) are below Maximum Contaminant Lev els (MCLs), 
established pursuant to the Safe Drinking Water Act , 42 U.S.C. 
§300f et.seq., thereby making the Site suitable for  residential 
use.  The planned Remedial Action is a final action  for the Site 
and is expected to successfully achieve the Remedia l Action 
Objectives (RAOs).  The EPA has selected a combinat ion of 
technologies to address the contamination in the tw o media.  By 
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using a combination of different treatment technolo gies, this 
response will permanently reduce the toxicity, mobi lity, and 
volume of source materials at the Site and restore groundwater 
to meet ARARs/MCLs.    
 
 
SITE CHARACTERISTICS 
 
This section of the ROD provides an overview of the  Site’s 
geology and hydrogeology; the sampling strategy use d at the 
Site; the conceptual Site model (CSM); and the natu re and extent 
of contamination at the Site.  Further detailed inf ormation 
about the Site’s characteristics can be found in th e RI Report.    
 
 
Overview of the Site 
 
The Town of Hamptonburgh is located in the northern  part of 
Orange County, New York, in the Poughkeepsie-Newbur gh 
metropolitan area.  Its population was 4,686, based  on the 2000 
census.  The latitude of the Town of Hamptonburgh i s 41.450N and 
the longitude is 74.253W. 
 
The Nepera Site is in an area of rolling hill topog raphy.  Two 
hills, and a portion of a third, occupy the Site wi th a maximum 
local relief of approximately 40 feet.  Most of the  Site is 
forested.  The Site is bordered on the west by Beav erdam Brook, 
and on the south and southeast by Otter Kill and we tlands. 
 
The area where the Site is located is zoned 
residential/agricultural.  Residences in the immedi ate vicinity 
of the Site are located to the west, north, and nor theast of the 
Nepera Property. 
 
 
Geology/Hydrogeology 
 
The Site is situated in the valley and ridge provin ce of the 
Appalachian Region in Orange County, New York.  In general, the 
topography of the area is typified by relatively lo w-lying 
ridges and valleys.  There are two aquifers that ex ist beneath 
the Site, the overburden aquifer and the bedrock aq uifer.  Both 
aquifers have been impacted by Site-related contami nation.  The 
unconsolidated deposits that form the overburden ar e generally 
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thin (e.g., 5 to 20 feet).  The overburden overlies  the harder, 
denser bedrock consisting of compressed shale and s andstone.  
The shale bedrock has a high degree of fracturing a nd the 
bedrock aquifer provides a significant portion of t he 
groundwater for domestic uses in the area. 
 
 
Ecology 
 
The Nepera Site is in an area of rolling hill topog raphy.  Two 
hills, and a portion of a third, occupy the Site wi th a maximum 
local relief of approximately 40 feet.  Most of the  Site is 
forested.  The former lagoon area, which was stripp ed of 
vegetation while in use, is now covered with grasse s, wild 
flowers, and mixed brush.  The Site is bordered on the west by 
Beaverdam Brook, and on the south and southeast by Otter Kill 
and wetlands. 
 
 
Cultural Resources  
 
A Cultural Resources Survey was performed for the S ite and 
indicated that there were neither any significant N ational 
Register of Historic Places or National Register of  Historic 
Places-eligible properties nor any likely prehistor ic resources 
within the project boundaries.  As such, the regula tory 
requirements relating to the identification and pro tection of 
historic properties/places have been addressed and no additional 
archaeological investigations are considered necess ary at the 
Site. 
 
 
Nature and Extent of Contamination  
 
Activities performed as part of the RI included:  o n-site soil 
borings, soil sampling, monitoring well drilling an d 
installation, groundwater sampling, and residential  well 
sampling.  These activities were performed by the p otentially 
responsible parties (PRPs) with EPA and NYSDEC over sight.  Site-
related contamination was found in soil and groundw ater.  The 
results of the RI are summarized below. 
 
Soil:  RI soil sampling activities were conducted in pha ses.  
Sampling performed in 1991 and 1996 identified cont amination in 



 

 
 

7 

the lagoon area and determined the lagoon area to b e the primary 
source of the contaminants in the groundwater plume .  The 
primary contaminants identified during soil samplin g activities 
include benzene (maximum concentration of 13 millig rams per 
kilogram (mg/kg)), chlorobenzene (maximum concentra tion of 12 
mg/kg), ethylbenzene (maximum concentration of 22 m g/kg), 
toluene (maximum concentration of 52 mg/kg), xylene s (maximum 
concentration of 300 mg/kg) and pyridine-related co mpounds 
(maximum concentration of 74 mg/kg of 2-amino pyrid ine).  All of 
these contaminants are deemed to be COCs for the Si te. In 
addition, several samples detected elevated levels of metals, 
including mercury and manganese.  An additional 120  soil samples 
were collected from the lagoon area in 2003 to eval uate levels 
of metals.  Soil samples were also collected from l ocations not 
impacted by the Site to determine Site-specific bac kground 
levels for metals.  Analytical data from the 2003 s ampling 
activities indicated that the concentration levels of metals in 
the lagoon area were comparable to background conce ntrations 
and, as such, metals are not considered to be COCs.   The 
presence of mercury in earlier samples (from 1991 a nd 1995) was 
of additional concern as the form of mercury (e.g.,  organo-
mercury or inorganic mercury) can significantly cha nge its 
toxicity.  As such, additional analyses were perfor med on 
selected samples collected in 2003 to determine the  form (or 
species) of mercury present in Site soils.  These a nalyses 
determined that over 99% of the mercury present in Site soils is 
in the form of inorganic mercury, which is signific antly less 
toxic than organo-mercury. 
 
As stated earlier, the former lagoons are within an  area 
approximately 5 acres in size, but the total area o f the six 
lagoons is estimated to be 128,850 square feet (app roximately 3 
acres).  The volume of contaminated soil was calcul ated based on 
the actual surface area of each lagoon, the average  depth of the 
overburden within each lagoon (down to bedrock), th e thickness 
of a distinct black-stained layer observed during t he completion 
of test pits, and the clean fill that was put in th e lagoons 
when they were closed.  The average overburden thic kness was 
estimated to range from 3.4 (for Lagoon 6) to 13.3 feet (for 
Lagoon 3).  The total volume of contaminated soil i s estimated 
to be 30,086 cubic yards.  Furthermore, it is estim ated that 20% 
(approximately 6,000 cubic yards) of this is compri sed of shale 
and cobble which will be sorted out prior to implem entation of a 
soil remedy.  Therefore, the remedial alternatives assessed in 
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the Proposed Plan were based on a total volume of c ontaminated 
soil of 24,086 cubic yards, which is equivalent to approximately 
38,700 tons. 
 
Groundwater:  The groundwater monitoring program included 
sampling of groundwater monitoring wells located at  (and 
bordering) the Site and analyses of these samples f or organic 
and inorganic compounds.  These efforts were compri sed of 
several separate field mobilizations conducted betw een 1995 and 
2003.  The investigation was conducted in an iterat ive manner, 
where the results of each task were used to develop  the scope of 
each subsequent task.  The RI included: 
 

• Installing permanent groundwater monitoring wells t o act as 
fixed monitoring and/or compliance points within bo th the 
overburden aquifer and the bedrock aquifer.  A tota l of 38 
groundwater monitoring wells were installed in the study area.  

• Collecting a series of groundwater samples from the  assembled 
monitoring network; 

• Identifying the Contaminants of Potential Concern i n both 
aquifers; and 

• Characterizing the horizontal and vertical extent o f site-
related contaminants in the overburden and bedrock aquifers 
and determining the extent of the groundwater conta minant 
plume. 

 
As with the contaminated soil, the primary contamin ants 
identified in groundwater include benzene, chlorobe nzene, 
ethylbenzene, toluene, xylenes and pyridine-related  compounds.  
These contaminants were detected above MCLs in the wells located 
within the property boundary. 
 
Residences in the vicinity of the Site rely on priv ate wells for 
their potable water supply.  As a precautionary mea sure, to 
ensure that these wells are not impacted by the Sit e, private 
wells in the immediate vicinity of the Site have ro utinely been 
sampled for Site-related contaminants.  With the ex ception of 
minor levels of Site-related contaminants detected below 
drinking water standards (e.g., MCLs) in May 2002 a nd September 
2003, sampling data indicate non-detectable levels of Site-
related contaminants in private wells.   Also, beca use of their 
close proximity to the Site (approximately 800 feet ), the public 
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wells located on County Highway 4, which are used t o supply 
drinking water to customers served by the Village o f Maybrook, 
are monitored on a quarterly basis for Site-related  contaminants 
and must comply with the New York State Department of Health 
drinking water standards.  Site-related contaminant s have not 
been detected in the Village of Maybrook Public Wel ls. 
  
Sediment:  As stated earlier, the Site is bounded by Beaverd am 
Brook to the west and the Otter Kill to the south.  Since the 
hydrogeological link between groundwater and these water bodies 
was not clear, sediment samples were collected in 1 985, 1991, 
and 1995 from Beaverdam Brook and the Otter Kill.  
 
The EPA performed additional sediment sampling from  the bed of 
Beaverdam Brook in 2003.  Groundwater flow directio n was 
considered in determining sampling location points.   Samples 
were collected from a total of 27 sampling location s, upstream, 
downstream, and adjacent to the Site, and were anal yzed for 
volatile organic compounds and semi-volatile organi c compounds 
(including Site-related COCs).  Site-related COCs w ere not 
detected in these samples. 
 
 
Contaminant Fate and Transport 
 
Migration of contaminants at the Nepera Site occurs  from 
contaminated soils to the groundwater.  Migration o f dissolved 
contaminants also occurs within the groundwater aqu ifers.  The 
site-related Volatile Organic Compounds (VOCs) and Semi-Volatile 
Organic Compounds (SVOCs) emanate from the former l agoon area 
which, itself, still acts as an ongoing source of g roundwater 
contamination and migration to both the overburden and bedrock 
aquifers.  Groundwater contamination has generally been confined 
within the site property boundary. 
 
 
CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES 
 
The Site is in an area used for residential and/or agricultural 
purposes.  The zoning of the Site (residential/agri cultural) is 
not expected to change in the near future.   
 
The groundwater at the Site is classified by NYSDEC  as GA, which 
is groundwater suitable as a source of drinking wat er.  There is 
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a future potential beneficial use of groundwater at  the Site as 
a drinking water source.  Residences in the vicinit y of the Site 
rely on private wells for their potable water suppl y.  In 
addition, public water supply wells of the Village of Maybrook 
are located approximately 800 feet east-northeast o f the 
property boundary. 
 
 
SUMMARY OF SITE RISKS 
 
As part of the RI/FS, EPA conducted a baseline risk  assessment 
to estimate the current and future effects of conta minants on 
human health and the environment.  A baseline risk assessment is 
an analysis of the potential adverse human health a nd ecological 
effects of releases of hazardous substances from a site in the 
absence of any actions or controls to mitigate such  releases, 
under current and future land uses.  The baseline r isk 
assessment includes a human health risk assessment and an 
ecological risk assessment.  It provides the basis for taking 
action and identifies the contaminants and exposure  pathways 
that need to be addressed by the remedial action.  This section 
of the ROD summarizes the results of the baseline r isk 
assessments for this Site.  
 
Human Health Risk Assessment 
 
A four-step process is utilized for assessing site- related human 
health risks for a reasonable maximum exposure scen ario: Hazard 
Identification – uses the analytical data collected  to identify 
the contaminants of potential concern at the Site f or each 
medium, with consideration of a number of factors e xplained 
below; Exposure Assessment - estimates the magnitud e of actual 
and/or potential human exposures, the frequency and  duration of 
these exposures, and the pathways (e.g., ingesting contaminated 
well-water) by which humans are potentially exposed ; Toxicity 
Assessment - determines the types of adverse health  effects 
associated with chemical exposures, and the relatio nship between 
magnitude of exposure (dose) and severity of advers e effects 
(response); and Risk Characterization - summarizes and combines 
outputs of the exposure and toxicity assessments to  provide a 
quantitative assessment of Site-related risks.  The  risk 
characterization also identifies contamination with  
concentrations which exceed acceptable levels, defi ned by the 
National Contingency Plan (NCP) as an excess lifeti me cancer 
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risk greater than 1 x 10 -6  – 1 x 10 -4  or a Hazard Index greater 
than 1.0; contaminants at these concentrations are considered 
chemical of concern (COCs) and are typically those that will 
require remedial action at the Site.  This section also includes 
a discussion of the uncertainties associated with t hese risks.   
 
Hazard Identification:  In this step, the chemicals  of potential 
concern (COPCs) at the Site in each medium were ide ntified based 
on such factors as toxicity, frequency of occurrenc e, fate and 
transport of the contaminants in the environment, c oncentration, 
mobility, persistence, and bioaccumulation.  Analyt ical 
information that was collected to determine the nat ure and 
extent of contamination revealed the presence of a number of 
constituents, such as benzene, xylenes, aniline, an d 2-
aminopyridine in groundwater and benzene, toluene, 
chlorobenzene, xylenes, and 2-aminopyridine in soil s at 
concentrations of potential concern.  Based on this  information, 
the risk assessment focused on groundwater and soil s and the 
contaminants which may pose significant risk to hum an health.  A 
comprehensive list of all COPCs can be found in the  baseline 
human health risk assessment (BHHRA) in the adminis trative 
record.  Only the COCs, or those chemicals requirin g remediation 
at the Site, are listed in Appendix II, Table A.  T he COCs for 
groundwater at the Site are benzene, xylenes, anili ne, and 2-
aminopyridine, and the COCs for soils at the Site a re benzene, 
toluene, chlorobenzene, xylenes, and 2-aminopyridin e.  
 
Exposure Assessment:  Consistent with Superfund pol icy and 
guidance, the BHHRA is a baseline human health risk  assessment 
and therefore assumes no remediation or institution al controls 
to mitigate or remove hazardous substance releases.   Cancer 
risks and noncancer hazard indices were calculated based on an 
estimate of the reasonable maximum exposure (RME) e xpected to 
occur under current and future conditions at the Si te.  The RME 
is defined as the highest exposure that is reasonab ly expected 
to occur at a site.  For those contaminants for whi ch the risk 
or hazard exceeded acceptable levels, the central t endency 
estimate (CTE), or the average exposure, was also e valuated.   
 
Current Site land use is zoned agricultural/residen tial.  The 
neighboring properties are primarily residential in  nature.  
Future land use is expected to remain the same, or be developed 
as a recreational area.  Groundwater is designated by the State 
as a potable water supply, meaning it could be used  for drinking 
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in the future.  Therefore, potential exposure to gr oundwater as 
a drinking water source was evaluated.  The BHHRA e valuated 
potential risks to populations associated with both  current and 
potential future land uses.  Exposure pathways were  identified 
for each potentially exposed population and each po tential 
exposure scenario for the groundwater and soils at the Site.  
Exposure pathways assessed in the BHHRA for the gro undwater 
included ingestion of and dermal contact with tap w ater.  
Inhalation of volatile contaminants while showering  and bathing 
was also evaluated for the hypothetical future resi dent.  
Exposure pathways evaluated for the soils included construction 
workers exposed to soils from excavation or other c onstruction 
activities that might disturb soil.  Based on curre nt and 
anticipated future use of the Site, the BHHRA consi dered a 
variety of possible receptors, including the future  Site 
construction worker and the potential future on-sit e resident 
(adult and child).  A summary of the exposure pathw ays included 
in the baseline human health risk assessments can b e found in 
Appendix II, Table B.  
 
Typically, exposures are evaluated using a statisti cal estimate 
of the exposure point concentration (EPC), which is  usually an 
upperbound estimate of the average concentration fo r each 
contaminant, but in some cases may be the maximum d etected 
concentration.  A summary of the exposure point con centrations 
for the COCs in groundwater can be found in Appendi x II, Table 
A, while a comprehensive list of the exposure point  
concentrations for all COPCs can be found in the BH HRA. 
 
Toxicity Assessment: Under current EPA guidelines, the 
likelihood of carcinogenic risks and noncancer haza rds due to 
exposure to Site chemicals are considered separatel y.  
Consistent with current EPA policy, it was assumed that the 
toxic effects of the Site-related chemicals would b e additive.  
Thus, cancer and noncancer risks associated with ex posures to 
individual COPCs were summed to indicate the potent ial risks and 
hazards associated with mixtures of potential carci nogens and 
noncarcinogens, respectively.  
 
Toxicity data for the human health risk assessment were provided 
by the Integrated Risk Information System (IRIS) da tabase or 
other sources that are identified as appropriate re ferences for 
toxicity values consistent with EPA’s directive on toxicity 
values.  This information is presented in Appendix II, Table C 
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(noncancer toxicity data summary) and Appendix II, Table D 
(cancer toxicity data summary). 
 
Risk Characterization:  Noncarcinogenic (systemic) risks were 
assessed using a hazard index (HI) approach, based on a 
comparison of expected contaminant intakes and benc hmark 
comparison levels of intake (reference doses [RfDs] , reference 
concentrations [RfCs]).  RfDs and RfCs are estimate s of daily 
exposure levels for humans (including sensitive ind ividuals) 
which are thought to be safe over a lifetime of exp osure.  The 
estimated intake of chemicals identified in environ mental media 
(e.g., the amount of a chemical in soil incidentall y ingested) 
is compared to the RfD or the RfC to derive the haz ard quotient 
(HQ) for the contaminant in the particular medium.  The HI is 
obtained by adding the hazard quotients for all com pounds within 
a particular medium that impact a particular recept or 
population.   
 
The HQs for oral and dermal exposures are calculate d as below.  
The HQ for inhalation exposures is calculated using  a similar 
model that incorporates the RfC rather than the RfD . 
 
HQ = Intake/RfD 
 
Where: HQ = hazard quotient 
  Intake = estimated intake for a chemical (mg/kg-d ay) 
  RfD = reference dose (mg/kg-day) 
 
The intake and the RfD represent the same exposure period (i.e., 
chronic, subchronic, or acute). 
 
As previously stated, the HI is calculated by summi ng the HQs 
for all chemicals for likely exposure scenarios for  a specific 
population.  An HI greater than 1.0 indicates that the potential 
exists for noncarcinogenic health effects to occur as a result 
of Site-related exposures, with the potential for h ealth effects 
increasing as the HI increases.  When the HI calcul ated for all 
chemicals for a specific population exceeds 1.0, se parate HI 
values are then calculated for those chemicals whic h are known 
to act on the same target organ.  These discrete HI  values are 
then compared to the acceptable limit of 1.0 to eva luate the 
potential for noncancer health effects on a specifi c target 
organ.  The HI provides a useful reference point fo r gauging the 
potential significance of multiple contaminant expo sures within 
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a single medium or across media.  A summary of the 
noncarcinogenic risks associated with these chemica ls for each 
exposure pathway is contained in Appendix II, Table  E. 
 
As seen in Appendix II, Table E, noncancer hazard f or the 
potential future site resident (child and adult) wh o may be 
exposed to groundwater as a drinking water is 620, and the 
noncancer hazard for the potential future construct ion worker 
who may be exposed to soils is 120.  Therefore, non carcinogenic 
hazards may occur from exposure routes evaluated in  the risk 
assessment.  The noncarcinogenic hazards were attri butable 
primarily to exposure to benzene, xylenes, aniline,  and 2-
aminopyridine in groundwater and to benzene, toluen e, 
chlorobenzene, xylenes, and 2-aminopyridine in soil s. 
 
For carcinogens, risks are generally expressed as t he 
incremental probability of an individual developing  cancer over 
a lifetime as a result of exposure to a carcinogen,  using the 
cancer slope factor (SF) for oral and dermal exposu res and the 
inhalation unit risk (IUR) for inhalation exposures .  Excess 
lifetime cancer risk for oral and dermal exposures is calculated 
from the following equation, while the equation for  inhalation 
exposures uses the IUR, rather than the SF: 
 
Risk = LADD x SF 
 
Where:  Risk = excess lifetime cancer risk, a unitl ess 

probability (1 x 10 -6 ) of an individual developing 
cancer 
LADD = lifetime average daily dose averaged over 70  
years (mg/kg-day) 

  SF = cancer slope factor, expressed as [1/(mg/kg- day)] 
 
These risks are probabilities that are usually expr essed in 
scientific notation (such as 1 x 10 -4 ).  An excess lifetime 
cancer risk of 1 x 10 -4  indicates that one additional incidence 
of cancer may occur in a population of 10,000 peopl e who are 
exposed under the conditions identified in the asse ssment.  As 
stated in the NCP, the acceptable risk range for Si te-related 
exposure is 10 -6  to 10 -4 . 
 
As shown in BHHRA and summarized in Appendix II, Ta ble F, in the 
event that untreated Site groundwater were to be us ed as 
drinking water, exposure to groundwater contaminate d with 
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benzene would be associated with an excess lifetime  cancer risk 
of 1 x 10 -3  for the potential future on-site resident (child a nd 
adult).  Exposure to soils by potential future cons truction 
workers would be associated with an excess lifetime  cancer risk 
of 1 x 10 -4 .   
 
These cancer risks and noncancer health hazards ind icate that 
there is significant potential risk from direct exp osure to 
soils and groundwater to potentially exposed popula tions.  For 
these receptors, exposure to benzene in soils and g roundwater 
results in both an excess lifetime cancer risk that  exceeds 
EPA’s target risk range of 10 -4  to 10 -6 , while exposure to 
benzene, xylenes, aniline, toluene, chlorobenzene, and 2-
aminopyridine results in an HI above the threshold of 1.  The 
concentration of benzene is also in excess of the F ederal and 
State MCL of 5 µg/L.   
 
Ecological Risk Assessment 
 
A baseline ecological risk assessment (BERA) was pr epared to 
identify the potential environmental risks associat ed with 
surface water, groundwater, sediment, and soil.  Th e results of 
the BERA suggested that there are contaminants in g roundwater, 
soils, and sediment, but they are not present at le vels posing 
significant risks to ecological receptors.  The pot ential for 
risk to ecological receptors exposed to site-relate d 
contaminants was limited to isolated locations, pri marily in 
Lagoon 6, and the risk associated with this area us ed the 
conservative assumption that the ecological recepto rs (e.g., 
soil invertebrates, mammalian insectivores, and car nivores) 
spend 100% of their lives in the area of Lagoon 6.  The 
contaminants that were identified in the BERA (outs ide of Lagoon 
6) were determined not to pose a potential for adve rse 
ecological effects because they were common element s of soil 
that were not related to Site operations, they were  detected at 
concentrations lower than background levels, they w ere 
infrequently detected, or they were detected at con centrations 
indicating that the HQs were only slightly above 1 with no 
adverse impacts to exposed receptors expected.  A d etailed 
presentation of these data can be found in the RI R eport. 
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Uncertainties  
 
The procedures and inputs used to assess risks in t his 
evaluation, as in all such assessments, are subject  to a wide 
variety of uncertainties.  In general, the main sou rces of 
uncertainty include: 
 

• Environmental chemistry sampling and analysis; 
• environmental parameter measurement; 

• fate and transport modeling;  
• exposure parameter estimation; and 
• toxicological data.  

 
Uncertainty in environmental sampling arises in par t from the 
potentially uneven distribution of chemicals in the  media 
sampled.  Consequently, there is significant uncert ainty as to 
the actual levels present.  Environmental chemistry -analysis 
error can stem from several sources including the e rrors 
inherent in the analytical methods and characterist ics of the 
matrix being sampled. 
 
Uncertainties in the exposure assessment are relate d to 
estimates of how often an individual would actually  come in 
contact with the chemicals of concern, the period o f time over 
which such exposure would occur, and the characteri stics of the 
models used to estimate the concentrations of the c hemicals of 
concern at the point of exposure. 
 
Uncertainties in toxicological data occur in extrap olating both 
from animals to humans and from high to low doses o f exposure, 
as well as from the difficulties in assessing the t oxicity of a 
mixture of chemicals.  These uncertainties are addr essed by 
making conservative assumptions concerning risk and  exposure 
parameters throughout the assessment.  As a result,  the risk 
assessment provides upper-bound estimates of the ri sks to 
populations near the Site, and is highly unlikely t o 
underestimate actual risks related to the Site.  
 
More specific information concerning public health risks, 
including a quantitative evaluation of the degree o f risk 
associated with various exposure pathways, is prese nted in the 
BHHRA report. 
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Basis for Remedial Action 
 
The response actions selected in this ROD are neces sary to 
protect the public health or welfare or the environ ment from 
actual releases of hazardous substances in the envi ronment.  The 
response actions are warranted because: 
 

1.  Exposure to contaminated soil poses risks to human 
health; 

 
2.  The contaminated soil continues to be a source of 

groundwater contamination.  As such, a remedial act ion 
is warranted to reduce contamination in the soil to  
levels below cleanup objectives; 

 
3.  Groundwater COCs are present in concentrations both  

above MCLs and that pose a significant potential ri sk 
from direct exposure to potentially exposed 
populations.  As such, a remedial action is warrant ed 
to restore the contaminated groundwater for future 
use. 

 
REMEDIAL ACTION OBJECTIVES 
 
Remedial Action Objectives (RAOs) provide general d escriptions 
of what the Superfund cleanup is designed to accomp lish.  The 
RAOs are established on the basis of the nature and  extent of 
the contamination, the resources that are currently  and 
potentially threatened, and the potential for human  and 
environmental exposure.  Remedial action goals are media-
specific goals to protect human health and the envi ronment and 
are based on available information and standards su ch as 
applicable or relevant and appropriate requirements  (ARARs), to-
be-considered (TBC) guidance, and risk-based levels  established 
in the risk assessment.  Section 121(d) of CERCLA r equires that, 
at a minimum, any remedial action implemented at a site achieve 
overall protection of human health and the environm ent and 
comply with all ARARs.  ARARs at a site may include  other 
federal and state environmental statutes and regula tions. 
 
The general RAOs identified for the Site are to: 
 

1. prevent exposure of human receptors to contaminated  
soils and contaminated groundwater; 
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2. minimize migration of contaminants from soils to 

groundwater; 
 

3. restore the aquifer(s) to beneficial use; 
 

4. ensure that hazardous constituents within the soil and 
groundwater meet acceptable levels consistent with 
reasonably anticipated future use; and 

 
5. minimize potential human contact with waste 

constituents. 
 
Implementing active remedies in the source area and  in the 
groundwater aquifers will address the risks associa ted with the 
site-related contaminants.  Specifically, implement ation of the 
remedies is expected to reduce the concentration of  contaminants 
in soils below soil cleanup objectives and reduce t he 
concentrations of contaminants in groundwater to dr inking water 
standards. To meet these remedial action objectives  the 
following cleanup objectives have been selected bas ed on federal 
and state promulgated ARARs, risk-based levels, bac kground 
concentrations, and guidance values.   
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Cleanup Objectives 
 

Contaminant Groundwater (ug/L) *  Soils (ug/kg) 
Benzene 1 60 ***  
Chlorobenzene  5 1,100 ***  
Ethylbenzene 5 1,000 ***  
Toluene 5 700 ***  
Xylenes 5 1,600 ***  
2-amino 
pyridine 

1 400 ****  

Pyridine 50 400 ****  
Alpha 
picoline 

50 575 ****  

Acetone 50 50  ***  
Aniline 5 1,510 ****  
Pyridine-
related 
tentatively 
identified 
compounds 

50 400 ****  

 
*  Groundwater cleanup levels for organic COCs are based on the more 
conservative of the Federal Maximum Contaminant Lev els (MCLs) and the New 
York Ambient Groundwater Standards and Guidance Val ues (NYSDEC TOGs 1.1.1, 
June 1998). 
*** The values shown are from NYSDEC Subpart 375: Remedial Program Soil 
Cleanup Objectives. 
**** The values shown were derived by NYSDEC based on the Division Technical 
and Administrative Guidance Memorandum:  Determination of Soil Cleanup 
Objectives and Cleanup Levels, Division of Hazardous Waste Remediation, 
January 24, 1994. 
 
 
DESCRIPTION OF ALTERNATIVES 
 
CERCLA § 121(b)(1), 42 U.S.C. § 9621(b)(1), require s that each 
selected site remedy be protective of human health and the 
environment, be cost-effective, comply with other s tatutory 
laws, and utilize permanent solutions and alternati ve treatment 
technologies and resource recovery alternatives to the maximum 
extent practicable.  In addition, the statute inclu des a 
preference for the use of treatment as a principal element for 
the reduction of toxicity, mobility, or volume of t he hazardous 
substances. 
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A number of alternatives were evaluated to address soil and 
groundwater contamination.  These alternatives are described 
below. 
 
Common Element for All Alternatives 
 
All alternatives would include institutional contro ls.  
Specifically, an environmental easement/restrictive  covenant 
would be filed in the property records of Orange Co unty.  The 
easement/covenant would, at a minimum, require:  (a ) restricting 
excavation or other activities that would interfere  with 
constructed remedies (with the exception of Alterna tive S6 – 
Excavation and Off-Site Disposal), unless the excav ation or 
other activities are in compliance with an EPA-appr oved site 
management plan; (b) restricting new construction a t the Site 
unless an evaluation of the potential for vapor int rusion is 
conducted and mitigation, if necessary, is performe d in 
compliance with an EPA-approved site management pla n; and (c) 
restricting the use of groundwater as a source of p otable or 
process water unless groundwater quality standards are met. 
 
A Site Management Plan would also be developed to a ddress soil 
and groundwater at the Site and would provide for t he proper 
management of all Site remedy components post-const ruction, 
including the institutional controls discussed abov e, and will 
also include: (a) monitoring of Site groundwater to  ensure that, 
following remedy implementation, the groundwater qu ality 
improves; (b) provision for any operation and maint enance 
required of the components of the remedy; and (c) p eriodic 
certifications by the owner/operator or other perso n 
implementing the remedy that any institutional and engineering 
controls are in place. 
 
In addition, physical controls, such as regular mai ntenance of 
the perimeter fence, would be implemented to restri ct Site 
access and thereby prevent potential exposure to ch emicals 
present in the soils in the vicinity of the former lagoons. 
 
All groundwater remedial alternatives would include  the 
requirement that those private wells, in the vicini ty of the 
Site currently being monitored in relation to this Site, will 
continue to be monitored on an ongoing basis.  The frequency of 
the residential well sampling will be determined du ring Remedial 
Design. 
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In addition, in the event that monitoring should in dicate that 
the Village of Maybrook public water supply wells h ave been 
impacted by the Site-related contaminants above hea lth-based 
levels, a contingency plan is necessary to provide for a 
wellhead treatment for the Village of Maybrook well s on an 
interim basis pending further consideration of grou ndwater 
treatment alternatives to meet groundwater treatmen t standards.  
 
 
Soil Alternatives: 
 
The following alternatives were evaluated for the r emediation of 
soils: 
 
S1:  No Further Action 
The "No Action" alternative is considered in accord ance with NCP 
requirements and provides a baseline for comparison  with other 
alternatives.  If this alternative were implemented , the current 
status of the sjuite would remain unchanged.  Insti tutional 
controls would not be implemented to restrict futur e site 
development or use.  Engineering controls would not  be 
implemented to prevent site access or exposure to s ite 
contaminants.  Although existing security fencing a t the site 
would remain, it would not be monitored or maintain ed under this 
alternative.  
 

 
Capital Cost 

$ 0  

 
O & M Cost 

$ 0  

 
Present Worth 

Cost 

$ 0  

 
Construction 

Time 

N/A  

 
 
S2:  Institutional Controls with Limited Actions    
This alternative is comprised of the institutional controls 
mentioned previously.  Physical controls would also  be used to 
eliminate the future potential for on-Site exposure s.  A 
perimeter security fence (with appropriate warning signs) has 
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been constructed to restrict Site access and thereb y prevents 
the potential exposure to chemicals present in the surface soils 
in the vicinity of the former lagoons.  The Site se curity 
fencing and warning signs would be routinely inspec ted and 
maintained at the Site to restrict access to the Si te. 
 
This Alternative would not achieve the Remedial Act ion 
Objectives.  Institutional controls, as described i n this 
alternative, will be retained as components of othe r remedial 
alternatives. 
 

Capital Cost 
 

$12,600  

O & M Cost 
 

$13,550  

Present Worth 
Cost 

$217,000  
 

Construction 
Time 

        3 months  

 
 
S3:  Installation of a Cap over the Contaminated Soils 
Under this alternative, a cap would be constructed over the area 
where contaminated soils exceed the NYSDEC Soil Cle anup 
Objectives.  This area corresponds to that of the f ormer 
lagoons. 
 
The objectives of this alternative are to: 
 

• minimize infiltration and thereby reduce leaching o f 
chemicals from the soils to the groundwater.  This 
would result in a reduction of chemical concentrati ons 
in the overburden and bedrock aquifers; 

 
• eliminate the potential for dermal contact by 

chemicals associated with surface and subsurface 
soils; 

 

• minimize volatilization of chemicals in the near 
surface soils to the atmosphere; and 

 

• minimize the potential transport of chemicals in 
surface water runoff by eliminating surface water 
runoff contact with chemicals in the surface soils.  
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Two capping options were considered in the Feasibil ity Study for 
this Site, namely, a Resource Conservation and Reco very Act 
(RCRA) cap and a clay cap meeting NYSDEC standards for a 
sanitary landfill.  Both of these options would ach ieve the 
objectives, but the RCRA cap would be more effectiv e in reducing 
leachate generation.  As such, the RCRA cap is the option 
considered here. 
 
Chemicals in the soils above the water table would be contained 
by a cap.  The cap would serve to inhibit infiltrat ion of 
precipitation and thereby reduce leaching of chemic als from the 
soils to groundwater, resulting in reduced chemical  
concentrations in the overburden and bedrock ground water over 
time.  Furthermore, the decreased infiltration over  the former 
lagoon area would result in a lowering of the water  table in the 
overburden aquifer directly beneath the Site result ing in 
further reductions of the chemical migration from t his area via 
groundwater transport. 
 

Capital Cost 
 

$2,290,000  

O & M Cost 
 

$24,000  

Present Worth 
Cost 

$2,647,000  

Construction 
Time 

8 months  

 
 
S4:  Excavation and On-Site Soil Vapor Extraction and Biocell 
This alternative would involve the excavation of th e soils 
within the former lagoons, placement of the soils i nto a 
biocell, and treatment of these soils with concentr ations of 
COCs exceeding the NYSDEC Soil Cleanup Objectives.  
Specifically, the biocell will operate as a dual-te chnology 
system utilizing soil vapor extraction (SVE) and bi ological 
degradation within an engineered below-grade biocel l.  Excavated 
soils would be treated to reach target cleanup leve ls. 
 
The soils would be treated within the biocell by in stalling 
perforated pipes within multiple layers of the bioc ell.  The 
perforated pipes would be connected to a blower uni t to draw air 
through the piles; contaminants would be volatilize d into this 
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air.  The air would be treated, if necessary, using  carbon 
adsorption, prior to being recirculated or exhauste d to the 
atmosphere.  In addition, nutrients would be added to the 
treatment layers as required to enhance biological degradation. 
 
In general, the biocell would be operated in two pr imary modes:  
SVE mode (high air flow rate); and bioremediation m ode (low air 
flow rate). 
 
During the SVE mode, the system would be operated a t higher air 
flow rates which would be selected to optimize the removal of 
the VOCs constituents using SVE.  After the removal  rate of the 
VOCs decreases to an asymptotic or nominal rate, th e system 
would be switched over to the bioremediation mode.  During the 
bioremediation mode, the system would be operated a t an 
optimized air flow rate selected to sustain the aer obic 
biodegradation of the remaining VOCs and SVOCs. 
 

Capital Cost 
 

$2,388,000  

O & M Cost 
 

$406,000  

Present Worth 
Cost 

$3,119,000  

Construction 
Time 

2 years  

 
 
S5:  In-Situ Soil Vapor Extraction 
This alternative involves the installation of an in -situ soil 
vapor extraction system (ISVE) in the area identifi ed for 
potential soil remediation.  A drainage swale would  be 
constructed along the edge of the treatment area to  prevent 
surface water flow from entering the treatment area . 
 
The soil vapor extraction wells would be strategica lly placed 
within the area of soil to be treated to ensure tha t airflow 
within the area is maximized.  The extraction wells  would 
consist of a screened section of pipe (or pipes) pl aced in 
permeable packing with the top few feet of the well  grouted to 
prevent the short circuiting of airflow from the su rface.  An 
impermeable temporary cap would be placed over the treatment 
area to minimize infiltration of precipitation, low er the water 
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table and increase the volume of the unsaturated zo ne, and 
prevent short circuiting of airflow directly from t he surface. 
 
The extraction wells would be installed with vacuum  and positive 
pressures being applied at alternating well locatio ns to create 
an induced pressure gradient to move the vapors thr ough the 
soil.  Extracted vapors would be treated utilizing carbon 
filters, if required, prior to being reinjected or exhausted to 
the atmosphere.  Vapor-phase nutrients would also b e injected 
into the soils, if needed, to enhance biodegradatio n. 
 

Capital Cost 
 

$1,211,000  

O & M Cost 
 

$460,900  

Present Worth 
Cost 

$2,302,000  

Construction 
Time 

4 years  

 
 
S6:  Excavation and Off-Site Disposal 
Alternative S6 involves the excavation of soils wit hin the 
former lagoons containing COCs at concentrations ex ceeding 
NYSDEC Soil Cleanup Objectives.  The excavated soil s would be 
disposed of off-Site at an appropriate landfill.   
 
The capital cost associated with Alternative S6, as  reported in 
the FS Report, has a significant range because it i s not known 
exactly how much of the contaminated soil would be classified as 
hazardous waste which is more expensive to handle a nd dispose 
than conventional solid waste.  The capital cost ci ted in the 
table below represents the high end of the range.  The capital 
cost associated with the low end of the range is $5 ,736,000.  
 
Alternative S6 would include the following major co mponents: 
 
� pre-design investigation; 

 
� excavation of on-site soils exceeding soil cleanup 

objectives for the COCs; 
 
� post excavation sampling to verify achievement of s oil 

cleanup objectives; 
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� disposal of excavated soils at appropriate off-site  

facility (or facilities); and 
 
� backfilling of excavated areas with clean fill. 

  
 

Capital Cost 
 

$11,208,000  

O & M Cost 
 

$22,000  

Present Worth 
Cost 

$11,228,000  

Construction 
Time 

1 year  

 
 
Groundwater Alternatives 
 
The following alternatives were evaluated for the r emediation of 
groundwater. 
 
GW-1: No Further Action 
The Superfund program requires that a "No Action" a lternative be 
considered as a baseline for comparison with the ot her 
alternatives. 
 
Under this alternative (alternative GW-1 in the FS) , EPA would 
take no further action at the Site to prevent expos ure to 
groundwater contamination.  The No Action alternati ve was 
retained for comparison purposes as required by the  NCP.  This 
alternative would only be considered in this evalua tion as a 
baseline to compare other alternatives.  No remedia l actions 
would be implemented as part of this alternative.  Groundwater 
would continue to migrate and contamination would c ontinue to 
attenuate through dilution.  This alternative does not include 
institutional controls or long-term groundwater mon itoring.   
 
Because this alternative would result in contaminan ts remaining 
on-Site above levels that would allow for unlimited  use and 
unrestricted exposure, CERCLA requires that the Sit e be reviewed 
at least once every five years. 
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Capital Cost 
$ 0 

 
O & M Cost 

$ 0 

Present Worth 
Cost 

$ 0 

Construction 
Time 

N/A 

 
 
GW-2: Enhanced Bioremediation with Long-Term Groundwater 
Monitoring 
This alternative involves the manipulation of Site groundwater 
conditions to enhance in-situ bioremediation of the  COCs by the 
indigenous microbial population.  The design detail s for 
enhanced bioremediation would be established follow ing the 
removal of the source area soils.  The site-related  COCs are 
susceptible to degradation in aerobic conditions.  The excavated 
area will be treated with oxygenating compounds to create an 
aerobic environment and, thereby, stimulate biodegr adation 
within the area of elevated groundwater contaminati on.  Multiple 
applications of the oxygenating compounds may be ne cessary.  
This will be followed by a long-term groundwater mo nitoring 
program where groundwater samples would be collecte d and 
analyzed regularly in order to verify that the conc entrations 
and the extent of groundwater contaminants are decl ining.  The 
exact frequency and parameters of sampling and loca tion of any 
additional monitoring wells would be determined dur ing the 
design phase.  To enhance aerobic biodegradation ou tside of the 
source area, the remedial design would consider the  controlled, 
location-specific injection(s) of oxygenating compo unds into the 
groundwater contamination plume(s) at various locat ions to 
stimulate biodegradation of COCs.  Multiple injecti ons over time 
may also be necessary for this action to be fully e ffective. 
 
The groundwater monitoring program would be conduct ed to ensure 
that this remedy was protective, that the concentra tions of COCs 
were attenuating, and to evaluate the rates of 
biodegradation/bioremediation (in both the bedrock and 
overburden aquifers). 
 
The oxygen additive would be applied into the areas  of the 
contaminant plume where the contamination is highes t. 
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Capital Cost 
 

$182,000  
 

O & M Cost 
 

$106,700  
 

Present Worth 
Cost 

 
$696,000  

 
Construction 

Time 

 
6 months  

 
 
GW-3: Groundwater Extraction and Treatment 
Under this alternative, an overburden and bedrock g roundwater 
collection system would be installed downgradient o f each area 
with identified soil and groundwater concentrations  above the 
potential cleanup levels.  The components of this a lternative 
include the installation of several strategically l ocated 
bedrock groundwater extraction wells and a water ta ble tile 
collection system installed in two areas of the ove rburden 
(downgradient of the source area to capture both th e north and 
south components of the groundwater flow from the s ource area).  
The collection systems would be designed to minimiz e the 
migration of contaminants in groundwater and to res tore the 
aquifer(s) to beneficial use.  The bedrock extracti on wells 
would pipe contaminated groundwater to a groundwate r treatment 
system for treatment; the tile collection system wo uld route 
contaminated groundwater in the overburden to the g roundwater 
treatment system for treatment.  This alternative w ould prevent 
the potential migration of chemicals off Site via g roundwater 
transport.  The collected groundwater would be trea ted via a 
carbon adsorption system located along the western edge of the 
Site to meet discharge standards as well as water q uality 
requirements for discharge to Beaverdam Brook. 
 
An ongoing groundwater monitoring program would be conducted to 
ensure that this remedy was protective.   
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Capital Cost 
 

$1,656,000  
 

O & M Cost 
 

$229,000  
 

Present Worth 
cost 

 
$3,339,000  

 
Construction 

Time 

 
10 months  

 
 
GW-4: Enhanced Bioremediation 
This alternative involves the manipulation of Site groundwater 
conditions to enhance in-situ bioremediation of the  COCs by the 
indigenous microbial population.  The design detail s for 
enhanced bioremediation would be established follow ing the 
treatment/removal of the source area soils.  Treatm ent would 
involve either the controlled injection of oxygenat ing compounds 
(e.g., Oxygen Releasing Compounds (ORCs)) to enhanc e 
biodegradation of the COCs or the controlled inject ion of a 
chemical oxidizer (e.g., hydrogen peroxide) and nut rients into 
the groundwater contamination plumes to chemically convert the 
organic contamination into nonhazardous compounds. The 
preliminary design assumes that 440 injection point s would be 
required for the injection of ORC into the overburd en 
groundwater.  The area would encompass both the sou rce area and 
locations downgradient of the source area, includin g both the 
north and south components of the groundwater flow.   Multiple 
injections over time may be necessary for this acti on to be 
fully effective. 
 
An ongoing groundwater monitoring program would be conducted to 
ensure that this remedy was protective, that the co ncentrations 
of COCs were attenuating, and to evaluate the rates  of 
biodegradation/bioremediation (in both the bedrock and 
overburden aquifers). 
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Capital Cost 

 
$332,000  

O & M Cost 
 

$106,700  

Present Worth 
Cost 

$846,000  

Construction 
Time 

10 months  

 
 
GW-5: Biosparging 
Under this alternative, pressurized gas (i.e., oxyg en) would be 
injected into the groundwater at very low flowrates  to enhance 
bioremediation. Specifically, the biosparging techn ology 
considered here is “in-situ Submerged Oxygen Curtai n” (iSOC).  
This technology injects supersaturated oxygen into the 
groundwater such that oxygen is infused into ground water without 
the formation of bubbles.  This prevents vapors (e. g., the 
bubbles) from entering the vadose zone.  The vadose  zone is that 
portion of the soil between the land surface and th e zone of 
saturation (the water table).  
 
An ongoing groundwater monitoring program would be conducted to 
ensure that this remedy was protective. 
 

Capital Cost 
 

$191,000  

O & M Cost 
 

$106,700  

Present Worth 
Cost 

$738,000  

Construction 
Time 

10 months  
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COMPARATIVE ANALYSIS OF ALTERNATIVES 
 
In selecting a remedy for a site, EPA considers the  factors set 
forth in CERCLA §121, 42 U.S.C. §§9621, by conducti ng a detailed 
analysis of the viable remedial alternatives pursua nt to the 
NCP, 40 CFR §300.430(e)(9) and EPA OSWER Directive 9355.3-01.  
The detailed analysis consists of an assessment of the 
individual alternatives against each of nine evalua tion criteria 
and a comparative analysis focusing upon the relati ve 
performance of each alternative against those crite ria. 
 
- Overall protection of human health and the enviro nment  
addresses whether or not a remedy provides adequate  protection 
and describes how risks posed through each exposure  pathway 
(based on a reasonable maximum exposure scenario) a re 
eliminated, reduced, or controlled through treatmen t, 
engineering controls, or institutional controls. 
 
- Compliance with applicable or relevant and approp riate 
requirements  addresses whether or not a remedy would meet all o f 
the applicable or relevant and appropriate requirem ents of other 
federal and state environmental statutes and regula tions or 
provide grounds for invoking a waiver.  
 
- Long-Term effectiveness and permanence  refer to the ability of 
a remedy to maintain reliable protection of human h ealth and the 
environment over time, once cleanup goals have been  met.  It 
also addresses the magnitude and effectiveness of t he measures 
that may be required to manage the risk posed by tr eatment 
residuals and/or untreated wastes. 
 
- Reduction of toxicity, mobility, or volume throug h treatment  
is the anticipated performance of the treatment tec hnologies, 
with respect to these parameters, a remedy may empl oy. 
 
- Short-Term effectiveness  addresses the period of time needed 
to achieve protection and any adverse impacts on hu man health 
and the environment that may be posed during the co nstruction 
and implementation period until cleanup goals are a chieved. 
 
- Implementability  is the technical and administrative 
feasibility of a remedy, including the availability  of materials 
and services needed to implement a particular optio n. 
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- Cost  includes estimated capital and operation and maint enance 
costs, and net present-worth costs. 
 
- State acceptance  indicates whether, based on its review of the 
RI/FS reports and the Proposed Plan, the State conc urs with, 
opposes, or has no comment on the preferred remedy at the 
present time. 
 
- Community acceptance  will be assessed in the ROD, and refers 
to the public's general response to the alternative s described 
in the Proposed Plan and the RI/FS reports.   
 
A comparative analysis of these alternatives based upon the 
evaluation criteria noted above, follows. 
 
Comparative Analysis for Soil Alternatives 
 
1. Overall Protection of Human Health and the Environment 
Alternatives S1 and S2 would not be protective of h uman health 
and the environment, since they would not actively address the 
contaminated soils which present unacceptable risks  of exposure 
and are a source of groundwater contamination.  Alt ernative S3 
would be protective of human health and the environ ment in that 
the cap would prevent exposure to contaminated soil  and would 
also serve to minimize infiltration of precipitatio n and thereby 
reduce leaching of chemicals from the soils to grou ndwater, 
hence, reducing contamination of the groundwater; h owever, 
Alternative S3 would not actively remediate contami nated soil.  
Alternatives S4, S5, and S6 would be protective of human health 
and the environment, since each alternative relies upon a 
remedial strategy or treatment technology capable o f eliminating 
human exposure and removing the source of groundwat er 
contamination. 
 
2. Compliance with ARARs 
The soil cleanup objectives used for the Site are b ased on 
NYSDEC values ( NYSDEC Subpart 375: Remedial Program Soil Cleanup 
Objectives -and/or- NYSDEC’s Division Technical and 
Administrative Guidance Memorandum:  Determination of Soil 
Cleanup Objectives and Cleanup Levels, Division of Hazardous 
Waste Remediation, January 24, 1994.)  These NYSDEC soil cleanup 
objectives were utilized as Preliminary Remediation  Goals for 
the site-related contaminants.       
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Since the contamination in the soils would not be a ddressed 
under Alternatives S1 and S2, they would not achiev e the soil 
cleanup objectives.  While the cap installed under Soil 
Alternative S3 would comply with RCRA design standa rds, this 
alternative would not actively remediate contaminat ed soil and, 
as such, would not achieve the soil cleanup objecti ves.  
Alternatives S4 and S5 would each attain the soil c leanup 
objectives specified through treatment.  Alternativ e S6 would 
involve the excavation and removal of the contamina ted soil from 
the site, and, thereby, achieve soil cleanup object ives for the 
Site.  

 
Alternatives S4 and S6 both involve the excavation of 
contaminated soils and would, therefore, require co mpliance with 
fugitive dust and VOC emission regulations.  In add ition, 
Alternative S6 would be subject to New York State a nd federal 
regulations related to the transportation and off-s ite 
treatment/disposal of wastes.  In the case of Alter natives S4 
and S5, compliance with air emission standards woul d be required 
for the SVE or ISVE system.  Specifically, treatmen t of off-
gases would have to meet the substantive requiremen ts of New 
York State Regulations for Prevention and Control o f Air 
Contamination and Air Pollution (6 NYCRR Part 200, et seq.) and 
comply with the substantive requirements of other s tate and 
federal air emission standards. 
 
3. Long-Term Effectiveness and Permanence 
Alternatives S1 and S2 would not involve any active  remedial 
measures, and, as such, not be effective in elimina ting the 
potential exposure to contaminants in soil and woul d result in 
the continued migration of contaminants from the so il to the 
groundwater.  Alternative 3 involves installation o f a landfill 
cover which would eliminate the potential exposure to 
contaminants in the soil and also reduce leaching o f 
contaminants from the soil to groundwater.  Alterna tives S4, S5, 
and S6 would each be effective in the long term by either 
removing the contaminated soils from the Site or tr eating them 
in place. 
 
4. Reduction in Toxicity, Mobility or Volume through Treatment 
Alternatives S1 and S2 would provide no reduction i n toxicity, 
mobility, or volume of contaminants.  Alternative S 3 would 
reduce the migration of contaminants from soil to g roundwater 
but would not provide a reduction in toxicity or vo lume of 
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contaminants in the soil.  Alternatives S4 and S5 w ould reduce 
toxicity, mobility, and volume of contaminants thro ugh on-site 
treatment.  Under Alternative S6, the toxicity, mob ility, and 
volume of the contaminants would be eliminated by r emoving 
contaminated soil from the Site property. 
    
5. Short-Term Effectiveness 
Alternative S1 and S2 do not include any physical c onstruction 
measures in any areas of contamination and, therefo re, would not 
present any potential adverse impacts to on-propert y workers or 
the community as a result of their implementation.  Alternatives 
S3, S4, S5, and S6 could result in some adverse imp acts to on-
property workers through dermal contact and inhalat ion related 
to the installation of the remedial systems associa ted with each 
of these alternatives.  Alternatives S4 and S6 invo lve 
significant excavation activities that would need t o be properly 
managed to prevent or minimize adverse impacts.  Fo r instance, 
excavation activities would need to be properly man aged to 
prevent transport of fugitive dust and exposure of workers 
through dermal contact and by inhalation of VOCs in  the air.  
Noise from the treatment unit and the excavation wo rk associated 
with Alternatives S3, S4, S5, and S6 could present some limited 
adverse impacts to on-property workers, while truck  traffic 
related to Alternative S6 could provide nuisance im pacts (e.g., 
noise and traffic) to nearby residents. In addition , interim and 
post-remediation soil sampling activities would pos e some risk 
to on-property workers.  The risks to on-property w orkers and 
nearby residents under all of the alternatives coul d, however, 
be mitigated by following appropriate health and sa fety 
protocols, by exercising sound engineering practice s, and by 
using proper protective equipment. 

 
Since no actions would be performed under Alternati ve S1, there 
would be no implementation time.  Since only limite d actions 
would be performed under Alternative S2, there woul d be very 
little implementation time.  It is estimated that A lternative S3 
would require a few months to complete the landfill  cap, 
Alternative S4 would require 2 years to complete, A lternative S5 
would require at least 4 years to complete, and Alt ernative S6 
would require approximately one year to complete. 
 
While efforts would be made to minimize the impacts , some 
disturbances would result from disruption of traffi c, excavation 
activities on public and private land, noise, and f ugitive dust 
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emissions for Alternatives GW-2, GW-3, and GW-4.  H owever, 
proper health and safety precautions and fugitive d ust 
mitigation measures would minimize these impacts. 
 
6. Implementability 
The technologies presented in Alternatives GW-2, GW -3, and GW-4 
have been used at other Superfund sites and have be en proven 
effective.   
 
Alternatives S1 and S2 would be the easiest soil al ternatives to 
implement in that there are no field activities to undertake. 

 
Alternatives S3, S4, S5, and S6 would all employ te chnologies 
known to be reliable (though the biocell proposed a s a component 
of Alternative S4 is a lesser known technology rela tive to the 
site-related COCs) and that can be readily implemen ted.  In 
addition, equipment, services, and materials needed  for these 
alternatives are readily available, and the actions  under these 
alternatives would be administratively feasible.  F urthermore, 
sufficient facilities are available for the treatme nt/disposal 
of the excavated materials under Alternative S6. 

 
Monitoring the effectiveness of the SVE system (in Alternative 
S4), and the ISVE system (in Alternative S5) would be easily 
accomplished through soil and soil-vapor sampling a nd analysis.  
Under Alternatives S4, S5, and S6, determining the extent of 
soil cleanup would be easily accomplished through p ost-
excavation soil sampling and analysis. 
 
7. Cost 
The estimated capital, annual operation and mainten ance (O&M) 
(including monitoring), and present-worth costs for  each of the 
soil alternatives are presented in the table below.   All costs 
are presented in U.S. Dollars. 
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Soil 
Alternative 

 
Capital 

Cost 

 
Annual 

O&M 

 
Present Worth  

S1    $ 0     $950    $15,000 

 
S2 

   $12,600  $13,550   $217,000 

 
S3 

$2,290,000  $24,000 $2,647,000 

S4 $2,388,000 $406,000 $3,119,000 

S5 $1,211,000 $460,000 $2,302,000 

 
S6 

$11,208,000  $22,000 $11,228,000 

 
According to the capital cost, O&M cost and present  worth cost 
estimates, Alternative S1 has the lowest cost compa red to 
Alternative S2, S3, S4, S5 and S6. 
 
 
Comparative Analysis for Groundwater 
 
1. Overall Protection of Human Health and the Environment 
All alternatives except GW1 would provide adequate protection of 
human health and the environment.  As noted above i n the risk 
assessment section, there are unacceptable human he alth cancer 
risks or noncancer health hazards associated with t he 
groundwater contamination at the site.  Though no p rivate wells 
exist on the Site property, the future use of groun dwater as a 
drinking water source is consistent with the State use 
designation of the aquifer and such use would prese nt 
unacceptable present and future carcinogenic and no ncarcinogenic 
risks at the Site.  These calculated risks to human  health 
require EPA to implement remedial measures to reduc e the risks 
associated with the observed contamination and rest ore the 
groundwater to beneficial use.  EPA believes that A lternatives 
GW2, GW4 and GW5 would ultimately provide full prot ection of 
human health by reducing contaminant concentrations  to cleanup 
objectives.  Alternative GW3 would also reduce cont aminant 
concentrations through treatment, would prevent mig ration of 
chemicals off-Site via groundwater transport, and, ultimately, 
restore the aquifer(s) to best use. 
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2. Compliance with ARARs 
EPA and the New York State Department of Health (NY SDOH) have 
promulgated health-based protective MCLs (40 CFR Pa rt 141, and 
10NYCRR, Chapter 1 and Part 5), which are enforceab le standards 
for various drinking water contaminants (chemical s pecific 
ARARs).  The aquifer at the Site is classified as C lass GA (6 
NYCRR 701.18), meaning that it is designated as a p otable water 
supply. 

 
Alternative GW1 does not include any active groundw ater 
remediation; contamination in the groundwater would  likely 
attenuate naturally, to some degree, particularly a fter a soil 
remedy is implemented.  Alternatives GW2, GW4, and GW5 involve 
the manipulation of Site groundwater conditions to enhance in-
situ bioremediation of the COCs by the indigenous m icrobial 
population, and, thereby, break-down the COCs into nonhazardous 
compounds.  Alternatives GW2, GW4, and GW5, each fo cus on 
treatment of the most contaminated regions of the b edrock and 
overburden aquifers (e.g., under and immediately do wngradient of 
the source area) and, as such, would decrease the a mount of time 
needed to achieve cleanup objectives.  Following im plementation 
of Alternatives GW2, GW4 or GW5, it is estimated th at ARARs 
would be achieved throughout the Site in comparable  time 
durations, within ten years, after the soil remedy is 
implemented.  Under Alternative GW3, groundwater wo uld be 
extracted from both the bedrock and the overburden aquifers, 
treated by a carbon adsorption system, and discharg ed to 
Beaverdam Brook.  The discharge to Beaverdam Brook would comply 
with surface water discharge requirements and the d isposition of 
treatment residuals would have to be consistent wit h the 
Resource Conservation and Recovery Act (RCRA). Alte rnative GW3 
would prevent the potential migration of chemicals off Site via 
groundwater transport and, as such, ARARs would be met 
downgradient of the groundwater containment system (e.g., off 
the site property); ultimately, treatment of the co ntaminated 
groundwater would achieve ARARs within the site pro perty and 
would restore the aquifer(s) to best use.  

 
For Alternatives GW2, GW3, GW4, and GW5, compliance  with ARARs 
would be demonstrated through a long-term groundwat er monitoring 
program. 
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3. Long-Term Effectiveness and Permanence 
Once the source control remedy is implemented, it i s anticipated 
that all of the groundwater alternatives would achi eve 
groundwater ARARs, although Alternative GW1 would b e expected to 
take the longest.  The time to achieve groundwater standards 
would vary for the other alternatives due to the co mplex nature 
of the subsurface environment.   

 
Alternative GW3 would prevent the potential migrati on of 
chemicals off Site via groundwater transport, but w ould take 
longer to achieve cleanup objectives than Alternati ves GW2, GW4, 
or GW5.  As Alternatives GW2, GW4, and GW5 focus on  the most 
contaminated regions of the bedrock and overburden aquifers, 
these alternatives would be expected to achieve aqu ifer 
restoration more quickly than the other alternative s. 
 
4. Reduction in Toxicity, Mobility or Volume through Treatment 
Alternatives GW2, GW4, and GW5 would each reduce th e volume and 
toxicity of the contaminants through treatment by c hemically 
breaking down the bulk of the dissolved VOC and SVO C 
contamination as it migrates through the aquifer.  The VOC and 
SVOC contaminants would be changed into degradation  products. 
 
Alternative GW3 would reduce the toxicity, mobility , and volume 
of contaminated groundwater through removal and tre atment with 
the goal of restoring the aquifers to their benefic ial uses. 

 
GW1 provides no further reduction in toxicity, mobi lity or 
volume of contaminants of any media through treatme nt.  
Following implementation of the source area remedy,  natural 
attenuation processes would likely occur to some de gree even 
under this alternative. 
 
5. Short-Term Effectiveness 
Alternative GW1 presents virtually no change to the  short-term 
impacts to human health and the environment since n o 
construction or active remediation is involved.  Al ternatives 
GW2, GW3, GW4, and GW5 each present some risk to on -property 
workers through dermal contact and inhalation from activities 
associated with groundwater remediation.  Specifica lly, 
construction and remedial activities required to im plement 
Alternatives GW2, GW4, and GW5 would potentially po se a risk of 
worker exposure to the oxygenating compound(s) when  injected 
into the aquifer.  The possibility of having to rea dminister 
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oxygenating compound(s) in future injections is lik ely.  
Alternative GW3 would potentially result in greater  short-term 
exposure to contaminants to workers who install ext raction wells 
and the groundwater tile collection system, as well  as come into 
contact with the treatment system.  In addition, un der 
Alternatives GW2, GW3, GW4, and GW5, some adverse i mpacts would 
result from disruption of traffic, excavation activ ities, noise, 
and fugitive dust emissions.  However, proper healt h and safety 
precautions would minimize short-term exposure risk s as well as 
disturbances. 
 
6.  Implementability 
Alternative GW-1 would be the easiest groundwater a lternative to 
implement, since it would require no activities.  A lternative 
GW3 would be the most difficult alternative to impl ement in that 
it would require the construction of a groundwater extraction 
system including piping and a tile water collection  system.  
Alternative GW-2 would be easier to implement than Alternatives 
GW-4 and GW-5.  The services and materials necessar y for each of 
the groundwater alternatives are readily available.   Under 
Alternatives GW-2, GW-3, GW-4, and GW-5, groundwate r sampling 
would be necessary to monitor treatment effectivene ss.  Each of 
the alternatives have been proven effective for mos t, if not 
all, of the COCs in groundwater.  
 
7. Cost 
The estimated capital, annual operation and mainten ance (O&M) 
(including monitoring), and present-worth costs for  each of the 
groundwater alternatives are presented in the table  below.  All 
costs are presented in U.S. Dollars. 
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Groundwater 
Alternative 

 
Capital 

Cost 

 
Annual O&M 

 
Present 

Worth 
GW-1 $0  $950  $15,000  

GW-2 $182,00  $106,700  $696,000  

GW-3 $1,656,000  $229,000  $3,339,000  

Gw-4 $332,000  $106,700  $846,000  

GW-5 $191,000  $106,700  $738,000  

 
Alternative GW-1 has the lowest cost compared to Al ternative GW-
2, GW-3, and GW-4; Alternative GW-3 has the highest  cost. 
 
8. State Acceptance 
NYSDEC concurs with the selected remedy. 
 
9. Community Acceptance 
During the public comment period, the community exp ressed some 
concerns about the Selected Remedy.  The attached R esponsiveness 
Summary summarizes all of the community comments on  the Proposed 
Plan and EPA’s responses to those comments. 
 
 
PRINCIPAL THREAT WASTE 
 
The NCP establishes an expectation that EPA will us e treatment 
to address the principal threats posed by a site wh erever 
practicable (NCP Section 300.430 (a)(1)(iii)(A)).  The 
“principal threat” concept is applied to the charac terization of 
“source materials” at a Superfund site.  A source m aterial is 
material that includes or contains hazardous substa nces, 
pollutants, or contaminants that act as a reservoir  for the 
migration of contamination to groundwater, surface water, or 
air, or act as a source for direct exposure.  Princ ipal threat 
wastes are those source materials considered to be highly toxic 
or highly mobile that generally cannot be reliably contained, or 
would present a significant risk to human health or  the 
environment should exposure occur.  The decision to  treat these 
wastes is made on a site-specific basis through a d etailed 
analysis of alternatives, using the remedy selectio n criteria 
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which are described below.  The manner in which pri ncipal 
threats are addressed provides a basis for making a  statutory 
finding that the remedy employs treatment as a prin cipal 
element. 
 
Although treatment will be applied to the VOC conta minated soil 
and groundwater, there are no principal threats at the Nepera 
Site.  The identified contamination is in the groun dwater and 
on-site soils; no evidence was found during the rem edial 
investigation that nonaqueous phase liquids are pre sent within 
the aquifers.  Soil sample results indicate that wh ile source 
materials are present they are not considered to be  highly toxic 
or highly mobile and could be contained. Therefore,  no principal 
threat wastes are present at the Site. 
 
 
SELECTED REMEDY 
 
Based upon an evaluation of the various alternative s, EPA 
recommends a combination of Alternatives S4 and GW- 2 (Soil 
excavation and treatment in a biocell combined with  application 
of oxygenating compounds into the more contaminated  areas of the 
water table aquifer), as the preferred alternative.   This 
combination of alternatives would substantially red uce the 
amount of time needed to achieve cleanup objectives  for both 
soil and groundwater.     
 
 
Summary of the Rationale for the Selected Remedy 
 
The EPA chose the soil remedy (excavation of contam inated soil, 
placement of the soil into a biocell which uses soi l vapor 
extraction and bioremediation technologies) because  this 
alternative best meets the cleanup objectives by tr eating 
contaminated soils at the Site.  The alternative re duces the 
mobility and toxicity of the contaminated soils at the Site by 
removing the source materials. 
 
The EPA chose the groundwater remedy (bioremediatio n with long-
term groundwater monitoring) because this alternati ve best meets 
the cleanup objectives by treating groundwater cont aminants 
exceeding remedial goals at the Site.  Based on inf ormation used 
in evaluating the alternatives, the EPA and NYSDEC believe that 
the Preferred Alternative would be protective of hu man health 
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and the environment, would comply with ARARs, would  be cost-
effective, and would utilize permanent solutions to  the maximum 
extent practicable.  Because it would treat the sou rce 
materials, the remedy would also meet the statutory  preference 
for the selection of a remedy that involves treatme nt as a 
principal element. 
 
 
Description of Selected Remedy 
 
The selected remedy includes the following componen ts:  
 
Excavation of Contaminated Soils : Site soils, which exceed New  
York State Department of Environmental Conservation  (NYSDEC) 
soil cleanup objectives, within the former lagoons will be 
excavated and placed into a biocell 
 
Treatment of Soils in the Biocell :  Specifically, the biocell 
will operate as a dual-technology system utilizing SVE and 
biological degradation within an engineered below-g rade biocell.  
The soils would be treated within the biocell by in stalling 
perforated pipes within multiple layers of the bioc ell.  The 
perforated pipes would be connected to a blower uni t to draw air 
through the piles; contaminants would be volatilize d into this 
air.  The air would be treated, if necessary, using  carbon 
adsorption, prior to being recirculated or exhauste d to the 
atmosphere.  In addition, nutrients would be added to the 
treatment layers as required to enhance biological degradation.  
In general, the biocell would be operated in two pr imary modes:  
SVE mode (high air flow rate); and bioremediation m ode (low air 
flow rate).  During the SVE mode, the system would be operated 
at higher air flow rates which would be selected to  optimize the 
removal of the VOCs constituents using SVE.  After the removal 
rate of the VOCs decreases to an asymptotic or nomi nal rate, the 
system would be switched over to the bioremediation  mode.  
During the bioremediation mode, the system would be  operated at 
an optimized air flow rate selected to sustain the aerobic 
biodegradation of the remaining VOCs and SVOCs.  Ex cavated soils 
would be treated to reach target cleanup levels. 
 
Backfilling of Excavated Areas :  The excavated areas of the 
Site, which are not utilized in the construction of  the biocell 
will be backfilled to grade, using clean fill meeti ng NYSDEC 
soil cleanup objectives. 
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Bioremediation of Contaminants of Concern (COCs) in  Site 
Groundwater :  Bioremediation will be accomplished by enhanceme nt 
of the indigenous microbial population through the introduction 
of oxygenating compounds into targeted areas of the  groundwater 
aquifer.  Bioremediation technology would be applie d as an 
initial enhancement within the excavated area of th e former 
lagoons (see Appendix I, Figure 2).  The groundwate r treatment 
systems would consist of application of oxygenating  compounds 
into the excavated area of the former lagoons to cr eate aerobic 
conditions in the aquifers conducive to biodegradat ion of the 
Site-related contaminants.  This would allow the ox ygenating 
compounds to flow radially outward from the lagoon area within 
the overburden aquifer and flow downward to also en hance 
biodegradation of contaminants in the bedrock aquif er.  Multiple 
applications of the oxygenating compounds may be ne cessary.  The 
remedial design will also consider the need for add itional 
enhancements or injection points for the applicatio n of 
oxygenating compounds directly into the overburden aquifer 
and/or the bedrock aquifer.  The actual method of a pplication, 
number of applications or injections, the chemical usage, and 
the well spacing will be assessed and determined du ring the 
remedial design and remedial action.  A treatabilit y study may 
be required prior to design or implementation of re mediation.  
Operational parameters will be determined during th e remedial 
design and remedial action. 
 
Long-term Groundwater Monitoring Program : A long-term 
groundwater monitoring program will be implemented to verify 
that the concentrations and the extent of the groun dwater 
contaminants are declining.  Results of the long-te rm 
groundwater monitoring will be used to evaluate the  
effectiveness of the remedy and to assess the need for 
additional injections/applications of oxygenating c ompounds. 
This program would also include the continued sampl ing of those 
private wells in the vicinity of the Site which are  currently 
monitored.  The frequency of the residential well s ampling will 
be determined during Remedial Design.  
 
Institutional Controls :  To protect human health from exposure 
to the existing contamination while cleanup is ongo ing, 
institutional controls, which include an environmen tal 
easement/restrictive covenant, will be filed in the  property 
records of Orange County.  The environmental 
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easement/restrictive covenant will, at a minimum re quire: (a) 
restricting excavation or other activities that wou ld interfere 
with constructed remedies (with the exception of Al ternative S6 
– Excavation and Off-Site Disposal), unless the exc avation or 
other activities are in compliance with an EPA-appr oved site 
management plan;  (b) restricting new construction at the Site 
unless an evaluation of the potential for vapor int rusion is 
conducted and mitigation, if necessary, is performe d in 
compliance with an EPA-approved SMP and (c) restric ting the use 
of groundwater as a source of potable or process wa ter unless 
groundwater quality standards are met. 
 
Site Management Plan :  A SMP will be developed to address soil 
and groundwater at the Site and will provide for th e proper 
management of all Site remedy components post-const ruction, 
including the institutional controls discussed abov e, and will 
also include: (a) monitoring of Site groundwater to  ensure that, 
following remedy implementation, the groundwater qu ality 
improves; (b) provision for any operation and maint enance 
required of the components of the remedy; and (c) p eriodic 
certifications by the owner/operator or other perso n 
implementing the remedy that any institutional and engineering 
controls are in place. 
 
Engineering Controls : Engineering controls consisting of fencing 
and posting signs would be implemented to prevent i nadvertent 
exposure to Site contaminants by the local populace . 
 
Contingency Plan :  In the event that monitoring should indicate 
that the Village of Maybrook public water supply we lls have been 
impacted by the Site-related contaminants above hea lth-based 
levels, a contingency plan would be necessary to pr ovide for a 
wellhead treatment for the Village of Maybrook well s on an 
interim basis pending further consideration of grou ndwater 
treatment alternatives to meet groundwater treatmen t standards; 
and. 
 
Five-Year Review :  Hazardous substances remain at this Site 
above levels that would not allow for unlimited use  and 
unrestricted exposure for at least five years.  Pur suant to 
Section 121(c) of CERCLA, EPA will review site reme dies no less 
often than every five years.  The first five-year r eview is due 
within five years of the date that construction is initiated for 
the remedial action.  The current expectation is th at 
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construction will be initiated during the year 2010  and the 
first five-year review will be due in the year 2015 .   
 
Summary of the Estimated Remedy Costs:  Detailed cost estimates 
for the Selected Remedy can be found in Appendix VI .   The 
information in the cost estimate summary tables is based on the 
best available information regarding the anticipate d scope of 
the remedial alternative.  Changes in the cost elem ents are 
likely to occur as a result of new information and data 
collected during the engineering design of the reme dial 
alternative.  Major changes may be documented in th e form of a 
memorandum in the Administrative Record file, an Ex planation of 
Significant Difference, or a ROD amendment.  This i s an order-
of-magnitude engineering cost estimate that is expe cted to be 
within +50% to -30% of the actual project cost. 
 
Expected Outcomes of the Selected Remedy:   The results of the 
human health risk assessment indicated that: there are 
unacceptable hazards from potential exposure to gro undwater 
through ingestion and inhalation and to soils throu gh contact 
and ingestion. 
 
All groundwater at the Site is classified as GA, wh ich is 
groundwater suitable as a source of drinking water.   There is a 
future potential beneficial use of groundwater at t he Site as a 
drinking water source.   
 
The selected groundwater remedy will: 
 
� Prevent or minimize potential, current, and future human 

exposures including inhalation of vapors and ingest ion of 
groundwater contaminated with VOCs and SVOCs; 

 
� Ultimately restore groundwater to levels which meet  NYS 

Groundwater and Drinking Water Quality Standards on ce the 
entire Site remediation is accomplished. 

 
The selected soil remedy will: 
 

• Prevent exposure of human receptors to contaminated  soils; 
 

• Remediate contaminated soils and achieve soil clean up 
objectives; 

 



 

 
 

46 

• Minimize migration of contaminants from soils to 
groundwater. 

 
 
STATUTORY DETERMINATIONS 
 
As previously noted, Section 121(b)(1) of CERCLA ma ndates that a 
remedial action must be protective of human health and the 
environment, be cost effective, and utilize permane nt solutions 
and alternative treatment or resource recovery tech nologies to 
the maximum extent practicable.  Section 121(b)(1) also 
establishes a preference for remedial actions which  employ 
treatment to permanently and significantly reduce t he volume, 
toxicity, or mobility of the hazardous substances, pollutants, 
or contaminants at the Site.  Section 121(d) of CER CLA further 
specifies that a remedial action must attain a degr ee of cleanup 
that satisfies ARARs under federal and state laws, unless a 
waiver can be justified pursuant to section 121(d)( 4) of CERCLA.  
As discussed below, EPA has determined that the Sel ected Remedy 
meets the requirements of Section 121 of CERCLA.    
 
Protection of Human Health and the Environment 
 
The Selected Remedy will adequately protect human h ealth and the 
environment through removal of contaminants from bo th Site soil 
via excavation and treatment and Site groundwater v ia in-situ 
treatment through bioremediation. 
 
Compliance with ARARs 
 
At the completion of the response action, the remed y will have 
complied with appropriate ARARs (see Appendix II, T able G)  
 
Cost-Effectiveness 
 
EPA has determined that the selected remedy is cost  effective in 
mitigating the principal risks posed by contaminate d soil and 
groundwater. Section 300.430(f)ii)(D) of the NCP re quires 
evaluation of cost effectiveness.  Overall effectiv eness is 
determined by the following three balancing criteri a:  long-term 
effectiveness and permanence; reduction of toxicity , mobility, 
and volume through treatment; and short-term effect iveness.  
Overall effectiveness is then compared to cost to e nsure that 
the remedy is cost effective.  The selected remedy meets the 
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criteria and provides for overall effectiveness in proportion to 
its cost.  The estimated present worth of the Selec ted Remedy is 
$3,815,000. 
 
Utilization of Permanent Solutions and Alternative Treatment 
Technologies to the Maximum Extent Practicable 
 
EPA has determined that the selected remedy utilize s permanent 
solutions and alternative treatment technologies to  the maximum 
extent practicable, and provides the best balance o f trade-offs 
in terms of the five balancing criteria, while also  considering 
the statutory preference for treatment as a princip al element 
and considering State and community acceptance.   
 
Of those alternatives considered to address the gro undwater 
contamination at the Site, the selected remedy is a  permanent 
remedy that treats the soil and the groundwater.  T he ex-situ 
component of the remedy (Soil Alternative S4) will reduce the 
mass of contaminants in the subsurface, thereby red ucing the 
toxicity, mobility, and volume of contamination.  T he in-situ 
component of the remedy (Groundwater Alternative GW -2) will also 
reduce the mass of contaminants in the subsurface a nd holds the 
advantage of accelerating the cleanup at the Site. 
 
Preference for Treatment as a Principal Element 
 
By using a combination of ex-situ  treatment processes, as well 
as in-situ  treatment, the Selected Remedy satisfies the 
statutory preference for remedies that employ treat ment as a 
principal element. 
 
Five-Year Review Requirements 
 
Hazardous substances remain at this Site above leve ls that would 
allow for unlimited use and unrestricted exposure.  Pursuant to 
Section 121(c) of CERCLA, EPA will review site reme dies no less 
often than every five years.  The first five-year r eview is due 
within five years of the date that construction is initiated.  
The current expectation is that construction will b e initiated 
by the year 2010 and the first five-year review wil l be due 
before the year 2015.  
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DOCUMENTATION OF SIGNIFICANT CHANGES 
 
The Proposed Plan for the Nepera Chemical Company S uperfund Site 
was released for public comment on July 31, 2007 an d the public 
comment period ran from that date through August 29 , 2007.  The 
Proposed Plan identified Soil Alternative S4 and Gr oundwater 
Alternative GW-2 as the Preferred Alternatives. 
 
All written and verbal comments submitted during th e public 
comment period were reviewed by EPA.  Though two co mponents have 
been added to the selected remedy (namely, a contin gency plan to 
provide for a wellhead treatment for the Village of  Maybrook 
wells on an interim basis, if the wells are ever im pacted by 
site-related contaminants, and continuation of an o ngoing 
monitoring program which monitors private wells in the vicinity 
of the Site) EPA has determined that no significant  changes to 
the remedy, as it was originally identified in the Proposed 
Plan, are necessary. 
  


