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Attached, pleased find the American Thermostat site Record of 
~ecision (ROD) prepared by my staff. 

The American Thermostat Corporation site is located in the 
Catskill Creek Valley in South Cairo, Greene County, New 
York. Water in the area is supplied by private wells; there 
ispo nearby public water supply. 

American Thermostat Corporation commenced operations at the 
Site in 1954. The operations consisted of the manufacturing 
of thermostats for small appliances. In 1981, the New York 
State Department of Environmental Conservation (NYSDEC) 
discovered employees of AT impro erly disposing of chemicals 
at the Site. Preliminary invest Y gations by NYSDEC and the 
New York State Department of Law in 1981 revealed that for a 
number of years AT employees had been pouring waste organic 
solvents down drains connected to the septic system and that 
waste solvents and sludges were dumped on the parking lot. 
Sample analysis of the discharge from two facility outfalls 
by the New York State Department of Health ("NYSDOH"), detected 
elevated levels of tetrachloroethylene ("PCE") and trichloroethylene 
("TCE"). Subsequent potable water sampling of homes within a 
quarter of a mile from the site, conducted in 1981 by NYSDOH, 
indicated the presence of PCE and TCE in Sive residential 
wells (Rath, Rivenburg, Lais, Nesensohn, and Briggs) and at 
the AT facility. The concentrations of PCE ranged from 130 
ppb to 47,000 ppb; TCE zoncentrations were much lower. The 
highest concentration of PCE was detected at the Rath's well, 
adjacent to the AT facility. The affected residents were 
advised by NYSDOE not to utilize their well water for drinking 
or cooking purposes. 

On February 17, 1983, AT signed an Interim Consent Order with 
the State of New York which stated that AT must provide for 
the installation, monitoring, and maintenance of carbon 
filtration systems, and must also supply bottled water for 
cooking and drinking purposes to the five affected homes. 
Other provisions called for the monitoring of two groups of 
private wells in order to ensure prompt identification of 
additional potable water contamination, and for a limit'ed 
remedial investigation to determine the nature and extent of 
surface and subsurface contamination. 
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DESCRIPTION OF SELECTED REMEDY 

The remedial alternative presented in this document is the 
first operable unit of a permanent remedy for the American 
Thermostat Corporation Site. It will provide a permanent and 
reliable solution for the prevention of health risks to area 
residents associated with exposure to contaminated groundwater. 
The alternative selected involves extension of the Catskill 
water supply pipeline to the affected and potentially affected 
area. The specific waterline route will be determined during 
the design phase. Service connections will be ~rovided to 
all residents currently utilizing contaminated or potentially 
threatened wells. 

% The contaminant plume and source or sources of contamination 
will be addressed in a subsequent remedial investigation/ 
feasibility study and Record of Decision. 

DECLARATIONS 

dopistent with CERCLA as amended, and the NCP, I have determined 
that the selected remedy is protective of human health and 
the environment, attains federal and state requirements that 
are applicable or relevant and appropriate, and is cost-effective. 

The selected remedy represents a permanent solution for a 
portion of the problem posed by the site--namely, the threat 
posed to area residents as a result of'exposure to contaminated 
groundwater. The selected remedy does,not satisfy the statu- 
tory preference for remedial actions in which treatment which 
permanently and significantly reduces the volume, toxicity or 
mobility of the hazardous substances is a principal element. 
The reason for this is that such treatment options were not 
found to be practicable or appropriate for this operable 
unit. Such options, including possible methods of treating 
the contaminated groundwater, will be considered in the next 
operable unit. 

The State of New York has been consulted and agrees with the 
selected remedy, as is documented in the attached letter of 
concurrence.. 

I have also determined that the selected remedial action for 
the American Thermostat Corporation site is a ~ ~ r o ~ r i a t e  when 
balanced against the availability of superfunh-monies for use 
at other sites. k . 
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American Thermostat site, South Cairo, Greene County, New York -..._: 
Btatement of Basis and Pumose 

This decision document presents the selected remedial action forthe 
American Thermostat site,' located in South Cairo, Greene County, New 
York, which was chosen i b  accordance with the requirements of the 
Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act of 1986 (SARA) and, to the extent practicable, 
the National Oil and Hazardous Substances Pollution Contingency Plan 
(NCP). This decision document explains the factual and legal basis 
forselecting the remedy for this site. 

The New York State Department of Environmental Conservation (NYSDEC) 
concurs with the selected remedy. The information supporting this 
remedial action decision is contained in the administrative record 
for this site. 

pssessrtlent of the Site 

Actual or threatened releases of hazardous substances from this 
site, if not addressed by implementing the response action selected 
in this Record of Decipion (ROD), may present an imminent and 
substantial threat to public health, welfare, or the environment. 

! 
pescrivtion of the Select-ed Remedy I 

This operable unit is the second of two operable units for the 
site. The first operable unit involved the establishment of an 
alternate water supply for the residences affected and potentially 
affected by the groundwater contamination at the site. This final 
operable unit addresses the source of the soil and groundwater 
contamination at the site, the contamination inside the building 
standing at the site, as well as the contamination in the 
groundwater in the entire contaminated plume emanating from the 
site. This action addresses the principal threats remaining at the 
site by treating the most highly contaminated soil and waste 
materials, by d contaminating the building at the site, and by 1 treating the con aminated groundwater in the plume emanating from 
the site. Treatment residuals will be disposed of off-site and 
treated soils that wid1 be redeposited on-site will contain 
contaminants well below,health-based levelg, so that the site will 
not require any long-terfn management. Tre~tment of the groundwater 
will require a comprehensive management aria maintenance program to 
ensure the effectiveness of the treatment and reinjection system 
throughout the treatment period which is estimated at 30 years. 



The major components of the selected remedy include the 
following: 

- Excavation and treatment, via on-site low temperature 
enhanced volatilization, of approximately 7,000 cubic yards 
of contaminated soil; 

- Placement of the treated soils into the excavated areas; 
- Extraction and treatment, via air-stripping and carbon 
adsorption, of the groundwater in tpe contaminated plume 
emanating from the site and reinjectLon to recharge the 
treated water into the ground. The combined volume of the 
contaminated groundwater in the bedrock and shallow aquifers 
is estimated to be 16,000,000 gallons; 

- Decontamination of the on-site building via vacuuming, 
dusting and wiping of the contaminated surfaces and off- " site treatment/disposal of the collected hazardous dust; 
removal and off-site treatment/disposal of 18 waste oil 
drums contaminated with hazardous materials stored in the 
building; and, removal and off-site treatment/disposal of 
sludges from drain pits inside the building; and 

- Disposal of the treatment residuals at an off-site Resource 
'conservation and Recovery Act (RCRA) hazardous waste 
facility. 

:,I 
Declaration of Statutorv Determinations 

The selected remedy is protective of 'human health and the 
environment, complies with federal and state requirements that are 
legally applicable or relevant and appropriate to the remedial 
action, and is cost-effective. This remedy utilizes permanent 
solutions and alternative treatment (or resource recovery) 
technologies to the maximum extent practicable, and it satisfies the 
statutory preference for remedies that employ treatment that reduce 
toxicity, mobility, or volume as their principal element. 

Regional Administrator / /sf-.- 
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SITE NAME, LOCATION. AND DESCRIPTION 

The American Thermostat (AT) site is located in a rural residential 
area in the hamlet of South Cairo, the Town of Catskill, Green 
County, New York. The AT site is approximately 30 miles southwest 
of Albany, New York and 5 miles west of the Village of Catskill, New 
York. 

The AT site, approximately 8 acres in area, is bordered on the north 
and south by Route 23 B and Route 23, respectively (see figure 1). 
A residential property (formerly Rath, now Hook) borders the site 
on the west and a property owned by the State of New York borders 
the site on the east. The site is not fenced. Access to the AT 
site is from Route 23 B. 

A detailed site plan depicting existing AT site features is shown 
in Figure 1. As shown, the existing structure includes the former 
plant building, approximately 66,630 square feet in area. Addition- 
al structures include a pumphouse, located to the south of the plant 
and utility construction material storage sheds, located to the 
northeast and immediately west of the plant. The two structures 
shown within the vicinity of the pumphouse are temporary wooden 
sheds constructed to house air stripping equipment. The air 
stripping units were installed by the Environmental Protection 
Agency (EPA) as part of an ongoing emergency remedial response 
action initiated at the AT site in 1985. 

Subsurface structures include three underground sanitary waste 
disposal systems, two coolant water disposal discharge lines and a 
roof drain. All known subsurface structures are shown in Figure 2. 
The area within the AT site vicinity is rural-residential in 
character. The surrounding area is sparsely developed by residences 
and vacation homes. The remaining tracts of land are vacant or are 
utilized for agricultural purposes. The American Thermostat 
Corporation is the only manufacturing property in the area. In 
addition, there are several small businesses, including restaurants 
and motels within the immediate site vicinity. All of the resi- 
dences and businesses within the immediate vicinity of the AT site 
rely on groundwater for water supply. 

South Cairo is primarily a residential community with approximately 
5,500 people residing within a 3-mile radius of the site. It is 
estimated that approximately 250 persons reside within the immediate 
site vicinity. The population is primarily composed of elderly and 
retired persons who occupy their residences year round. Several 
residences within the immediate site vicinity are maintained as 
vacation homes and are occupied only during the summer months. 

The topography within the vicinity of the AT site may be charac- 
terized as gently rolling foothills of the Catskill Mountains which 
are deeply incised by stream channels. The AT site is located on 
a slight ridge overlooking the Catskill Creek Valley. On-site 
ground surface elevations are relatively uniform but fall quickly 
to the Catskill Creek to the north and to two small tributaries on 
the east and west. Surface drainage follows the ground surface 



elevation with drainage from the site to the east, west and north. 
Catskill Creek, located within a quarter mile north of the site, is 
classified as a trout stream and therefore has considerable 
recreation value. Catskill Creek is also an auxiliary water supply 
for the Village of Catskill. 

SITE HISTORY 

From 1954 to 1985, the primary activity at the site was the assembly 
of thermostats for small appliances. In the plant operations, a 
series of chemicals including machine oils, lubricants and organic 
solvents such as tetrachloroethene (PCE) and trichloroethene (TCE) 
were used within the manufacturing process to operate and clean the 
plant machinery. During the 1960s and 1970s, waste PCE and TCE 
sluc?ges were poured down drains inside the building septic systems 
and dumped outside on the plant ground for dust control. In March 
1981, two AT employees were observed dumping solvents on plant 
property. This led to investigations into the company's waste 
handling practices by NYSDEC and the New York State Attorney 
General's Office. 

During April and May 1981, water samples were collected from several 
residential wells in the vicinity of the AT site by the New York 
Statg Department of Health (NYSDOH). Analysis of the water samples 
indicated the presence of TCE and PCE in five wells. The affected 
residents were advised by NYSDOH not to use their water for cooking 
or drinking purposes. Several law suits were filed by the plant's 
neighbors in late 1981. 

Because of high levels of PCE in several nearby wells, AT began 
supplying bottled water to local residents in April 1982. By 
November 1982, AT had installed carbon filters on its own well and 
the five affected wells. The nearest neighbors, the Raths, were 
connected to AT'S water system. 

In February 1983, New York State entered into an interim consent 
order with AT and Amro Realty Corporation (property owner) in which 
the companies agreed to clean up the site and its surroundings, to 
supply bottled water to the five affected residences for cooking and 
drinking purposes and to install, monitor and maintain carbon filter 
systems for these residences. The order also stipulated that two 
groups of bordering private wells had to be monitored to determine 
whether any contamination had spread beyond the original affected 
area. 

In May 1985, AT ceased operations. Since June 1985, EPA and the 
State of New York have been sampling wells in the area and have been 
monitoring and maintaining the previously installed carbon filtra- 
tion units. In addition, EPA installed two new carbons units on 
contaminated private wells and installed air stripping systems on 
two highly contaminated wells. 

In April 1986, NYSDEC requested that EPA assume the responsibil.ity 
for the operation and maintenance costs of the carbon filters that 



had been previously installed. EPA has also installed and operated 
airlift stripping systems at two existing wells. The stripping 
systems have treated, to date, over 7 million gallons of contami- 
nated groundwater. PCE concentrations have been reduced, in the 
Rath well, from a high of 131,000 to 25,000 parts per billion (ppb) 
and, in the AT well, from 3,200 to 400 ppb. 

A Focused Feasibility Study (FFS) for Alternate Water Supply was 
issued in November 1987 as the first operable unit for the AT site. 
The purpose of the FFS was to develop, screen and evaluate various 
alternatives for an alternate water supply system for the 
affected area and potentially affected residences at the AT site. 

In January 1988, a Record of Decision (ROD) was signed, selecting 
the extension of the Village of Catskillas water supply to the 
affected and potentially affected residences. 

Following the signing of the ROD, the Village of Catskill questioned 
the ability of its water system to handle the additional demand 
associated with adding the affected and potentially affected 
residences to the system. In response, EPA prepared a technical 
assessment of the Village of Catskillas water supply system. The 
assessment, which was finalized in June 1988, indicated that the 
Village's water supply had sufficient capacity to accommodate the 
demand associated with including the affected and potentially 
affected residences. Further work on the alternate water supply 
selected in the ROD was suspended while negotiations between EPA 
and the Village of Catskill continued. Recent meetings, from 
February to May 1990, between EPA, NYSDEC, NYSDOH, and the Town and 
the Village of Catskill have resulted in the resolution of the major 
issues regarding the alternate water supply. As a result, EPA 
intends to initiate the design of the alternate water supply this 
summer. 

In January 1988, EPA initiated a remedial investigation and 
feasibility study (RI/FS) to determine the nature and extent of 
the contamination at and emanating from the AT site, and to evaluate 
remedial alternatives. 

Four potentially responsible parties (PRPs) have been identified in 
Connection with the AT site: Amro; AT; Mr. Harry Moskowitz and Mr. 
David Moskowitz. Amro is the owner of the property on which the AT 
facility is located. AT was the company which operated the 
manufacturing facility at the site. Harry Moskowitz was the 
president of the now bankrupt AT; he is also the president of Amro. 
David Moskowitz is the president of AT, and was formerly the vice 
president and executive vice president of AT. 

EPA filed a proof of claim on December 12, 1986, in the bankruptcy 
proceeding of AT, seeking recovery of costs incurred at the site. 
In addition, on October 30, 1987, the United States commenced a 
civil action against Amro, Harry Moskowitz and David Moskowit2 



pursuant to Section 107 of CERCLA for recovery of EPA's costs at 
the site. EPA has also sent several notice letters to the PRPs 
offering them the opportunity to agree to conduct or finance various 
response actions at the site. To date, none of the PRPs have 
offered to undertake or finance such activities. 

HIGHLIGHTS OF COMMUNITY PARTICIPATION 

The RI/FS Report and the Proposed Plan for the AT site were released 
to the public for comment on May 11, 1990. These two documents were 
made available to the public in both the administrative record and 
an information repository maintained at the EPA Docket Room in 
Region 11, and at the Town of Catskill Offices, Cairo Town Hall, 
Village of Catskill offices and at the New York State Department of 
Environmental Conservation in Albany, New York. A public comment 
period on these documents was held from May 11, 1990 to June 11, 
1990. In addition, a public meeting was held on May 23, 1990. At 
this meeting, representatives from EPA, NYSDEC and NYSDOH answered 
questions about problems at the site and the remedial alternatives 
under consideration. Responses to the comments received during the 
public comment period are included in the Responsiveness Summary, 
which is part of this ROD. 

SCOPE AND ROLE OF RESPONSE ACTION 

EPA has organized the work into two operable units (OUs): 

- OU One: Alternate water supply 

- oU Two: Contamination in. soil, sediments, 
groundwater, surface water and building. 

EPA has already selected a remedy for OU one (January 7, 1988, ROD). 
Since the contaminated groundwater is a principal threat to the 
residents in the vicinity of the site because of the direct 
ingestion of drinking water from wells that contain contaminants 
above health-based levels and because of the anticipated length of 
groundwater remediation, an alternate source of clean water has to 
be provided to the area residents. That remedy consists of the 
extension of an existing nearby water supply system (Village of 
Catskill water supply) to the affected and potentially affected 
residences in the vicinity of the site. Approximately 43 residences 
would be served by the alternate water supply. Implementation of 
this remedy has been delayed due to on-going negotiations with the 
owner of the water supply. Several meetings, from February to May 
1990, between EPA, NYSDEC, NYSDOH and the Town and the Village of 
Catskill have resulted in the resolution of the major issues 
regarding the alternate water supply. The Town and the Village of 
Catskill passed resolutions on May 1 and May 8, 1990, respectively, 
agreeing in principal to implement the remedy. The design of the 
alternate water supply is anticipated to begin in the summer of 
1990. 

- .  
This ROD sets forth the following remedy for the second OU: 



1. The contaminated soils in the southwestern portion of the 
site This area of the site poses the principal threat to human -. 
health and the environment because of the risks from possible 
ingestion or dermal contact with the soils. Also, the treatment of 
soils to remove the mobile volatile organic contamination will 
result in the elimination of a long-term source of contamination of 
the groundwater, that is a source of drinking water for the local 
residents. Cleanup of the soils will also mitigate the risks to 
public health and the environment associated with the migration of 
the soil contaminants off-site via surface water run-off. 

2 .  
aauifer. The contaminated groundwater poses a principal threat to 
human health and the environment because of ingestion of drinking 
water from contaminated wells in the area. Extraction and treatment 
of the contaminated groundwater will contain the migration of the 
contaminated plume and in time will achieve federal and state 
groundwater quality standards for the volatile organic contaminants 
by providing the required contaminant removal during treatment 
utilizing air stripping and carbon adsorption. 

3 .  
tial ~rouertv adiacent to the site. The pond water will be treated 
alorig with the contaminated groundwater to meet federal and state 
standards. 

4 .  The contaminated sediments in the bottom of the uond in 
theresidential These sediments will 
be treated along with the contaminated soils on-site. 

5. The contamination in the AT buildinq. So that the building 
can be utilized in the future, hazardous dust wil1,be removed from 
contaminated surfaces and all hazardous waste materials stored in 
d m s  and drainage pits in the building will be transported off- 
site, treated and disposed. 

The purpose of this response is to prevent current or future 
exposure to the contaminated soils, sediments and surface water, to 
ensure protection of the groundwater and surface water from the 
continued release of contaminants from soil, to decontaminate the 
AT building for future use and to restore the groundwater to levels 
consistent with state and federal water quality standards. This 
will be the final response action for this site. 

SUMMARY OF SITE CHARACTERISTICS 

The AT facility was constructed by the AT Corporation for the 
assembly of thermostats for small appliances. Site development 
began in 1954 and the plant was in continuous operation until its 
closure in 1985. 

During plant operations, a series of chemicals were used within-the 



manufacturing process to operate and clean the plant machinery. The 
chemicals known to be used were machine oils, lubricants and organic 
solvents including TCE and PCE. 

During the 1960s and 1970s, waste TCE and PCE sludges were poured 
down the drains inside the building and dumped outside on the plant 
grounds for dust control. The drains were connected to the septic 
systems, shown in Figure 2, which discharged directly to a tributary 
of Catskill Creek. 

The primary contaminants of concern (including volatile organic 
compounds used as solvents and degreasers for parts and equipment 
in the thermostat assembly process) are associated with the previous 
assembly process and waste handling practices at the AT site. 
Therefore, these activities are believed to be the source of 
contamination of the soil, surface water and groundwater at the 
site. 

soil 

The soils investigation included the analysis of 22 surface soil 
samples obtained from the AT plant grounds and the adjoining 
residential property. An analytical summary is presented in Table 
1. 

Based on the analytical results, the extent of surface soil 
contamination is limited to on-site locations coincident with the 
reported dump area in the southwestern corner of the site property 
as shown in Figure 3. In addition to the surface soil samples, 22 
subsurface soil samples were obtained from building foundation 
borings completed beneath the AT plant structure and from unconsoli- 
dated monitoring wells installed on the AT site and within the 
project study area. These locations are shown on Figures 3 and 4. 
An analytical summary is presented in Tables 2 through 4. 

Volatile organics (TCE, PCE, 1,2-DCE and vinyl chloride) constituted 
the primary contaminants. Low levels of base/neutral extractables 
polynucleararomatic hydrocarbons (PAHs), pesticides, PCBs and toxic 
metals (lead and cadmium,) were also detected in the soil samples 
obtained from beneath the existing structure. The extent of soil 
contamination beneath the AT plant structure is limited to the 
southern portion of the building, corresponding to boring BF-04, as 
shown in Figure 3. Volatile organic, base/neutral extractable and 
toxic metal compounds were detected in the subsurface soil samples 
obtained from on-site well boring locations. Volatile organic and 
toxic metal compounds were detected in the subsurface soil samples 
obtained from the adjacent properties. PAH, pesticides and PCB 
compounds were not detected in any well boring samples. The nature 
and extent of surface soil contamination is directly attributed to 
the waste handling practices utilized at the AT facility except with 
respect to metal compounds which are attributed to background 
levels. 



The extent of subsurface soil contamination is primarily limited to 
the southern portion of the site, coincident with the surface 
contamination and reported dump area. The extent of contaminated 
surface and subsurface soils in this area is estimated at 26,000 
square feet to a depth of 7 feet (approximately 6,740 cubic yards) 
as shown in Figure 3. In this area, the detected PCE concentration 
in the soil exceeds 1.0 milligrams per kilogram (mg/kg). This area 
is considered to be the primary site source for contaminant 
migration into both surface water and groundwater. 

Groundwater 

Groundwater samples were obtained from both the unconsolidated and 
bedrock aquifers. The findings of the groundwater investigation 
indicate that both aquifers are contaminated mainly with volatile 
organic compounds. The well locations and the extent of the 
volatile organic contamination of the unconsolidated and bedrock 
aquifers are shown in Figures 5 and 6, respectively. Analytical 
summaries are presented in Tables 5 and 6. A total of eight samples 
were obtained from the unconsolidated aquifer and 33 samples were 
obtained from the bedrock aquifer, which included samples from the 
bedrock monitoring wells and from residential wells, designated as 
R-X in the figures and tables. 

Within the bedrock aquifer, the extent of contamination is con- 
trolled by groundwater flow through the fractured bedrock. The 
volatile organic contamination within the bedrock aquifer is 
significant with respect to federal and state maximum contaminant 
levels (MCLs). The volatile organic contamination plume extends 
approximately 53 acres from the AT site with unknown depth, in a 
general northwesterly direction as shown in Figure 6. The maximum 
detected bedrock PCE concentration of 31,000 micrograms per liter 
(ug/l) was found in a residential well (R-14) adjacent to the site. 

In the case of the unconsolidated aquifer, the contaminant plume 
extends approximately 26 acres in a general northwesterly direction, 
as shown in Figure 5. Within the contaminant plume, the entire 
unconsolidated aquifer (average 50-foot depth), is contaminated with 
PCE exceeding 5 ug/l (MCL). The volume of the contaminated plume 
in the unconsolidated aquifer is estimated at 1.72 x 10' gallons. 
The maximum detected PCE concentration in the unconsolidated aquifer 
of 24,000 ug/l was found in'the on-site well established at BF-04. 

The volatile organic compounds detected in the groundwater sample 
analyses are attributed to the former waste handling practices at 
the AT facility. As with the soil media investigated, the presence 
of toxic metal compounds in the groundwater is attributed to natural 
background levels. Elevated levels of toxic metal compounds were 
detected in the bedrock aquifer at the residential well (location 
R-14) adjacent to the site, as shown in Table 5 .  This anomaly in 
the data cannot be explained based on the current available data. 
It is possible that a suspension of fine particles from the soil 
into the water sample occurred during the purging of the well,-and 



metals from the soil entered the liquid phase during preparation of 
the samples for analysis. Supplemental soil sampling around the old 
leaching cesspool area during the remedial design phase will be 
performed to define the source of heavy metals contamination. 

Surface Water and Sediment 

Surface water samples were analyzed from both on-site and off-site 
locations (Figure 7). All of the on-site surface water samples 
obtained were contaminated with volatile organics (TCE, PCE and 1,2- 
DCE). These sample locations include the swale south of the AT 
plant (SW-8), the leach field discharge pipe south of the AT plant 
(SW-26), the leach field drain pit east of the plant (SW-30), the 
leach field overflow east of the AT plant (SW-29) and the abandoned 
coolant water discharge swale (SW-28). The maximum total volatile 
organic concentrations (VOC) were detected in on-site samples 
obtained at location SW-8 (VOC = 48,800 ppb) and SW-26 (VOC = 1,700 
ppb) as shown on Figure 7. 

Off-site, the surface water was contaminated with volatile organic 
(TCE, PCE and 1,2-DCE) and toxic metal compounds including zinc, 
chromium and lead. The toxic metal compounds are attributed to 
background levels derived from area soils. Volatile organic 
contamination,was found in both upgradient and downgradient surface 
water samples obtained in Tributaries A (SW-18 and SW-6) and B (SW- 
19 and SW-7) and in the pond in the residential property adjacent 
to the site (SW-20, SE-21). Volatile organic contamination was not 
detected in the Catskill Creek (SW-2, SW-3 and SW-5) or in springs 
flowing from the subsurface downgradient from the site (SW-24, SW- 
25). 

Base/neutral extractable compounds, primarily phthalates, were 
detected in only one surface water sample obtained from a leach 
field overflow east of the site (SW-27). The leach field is 
operated by the National Guard armory located southeast of the site, 
and the leach field overflow discharges directly into Tributary A. 
The concentrations of these detected compounds are not considered 
hazardous based on the risk assessment. 

Volatile organic compounds were detected in the sediment samples 
obtained from upgradient and downgradient locations in Tributary B 
(SW-7 VOC = 20 ppb and SW-2 VOC = 91 ppb) and from the downgradient 
location in Tributary A (SD-3 VOC = 70 ppb). Volatile organic 
contamination was detected in the sediment sample obtained from the 
pond location adjacent -- to the site (SD-8 VOC = 600 ppb). -.. 
Surface water and sediment analytical summaries are presented in 
Tables 7 through 9. Based on the above sample analytical results, 
significant surface water and sediment volatile organic contamina- 
tion is limited to the stretch of Tributary B from the site to Route 
23B and to the Rath pond adjacent to the site. The volume of water 
in the Rath pond is estimated at approximately 10,000 gallons. 



Buildinq 

The building investigation included the analysis of eight samples 
obtained from building surfaces, five sludge samples obtained from 
interior building drain pits and eight waste liquid samples obtained 
from the existing 55-gallons drums stored inside the building. 
Sample locations are shown in Figure 8. 

The building floor surfaces, totaling 66,630 square feet, were 
contaminated with 9 base/neutral extractable compounds, two 
pesticides, one PCB compound and toxic metals. The 8 dust wipe 
samples represent data which indicated that the compounds were 
present, although the precise amounts of the compounds present were 
not determined. The base/neutral extractable compounds detected 
include phenol, benzoic acid, dimethyl phthalate, diethylphthalate, 
di-n-butyl-phthalate, fluroanthrene, butyl benzylphthalate, bis (2- 
ethyl-hexyl) phthalate and di-n-octyl phthalate. Pesticides 
detected in the dust wipe samples included 4,4'-DDT and chlorodane. 
Arochlor 1245, a PCB compound, was detected in the dust wipe 
samples. The toxic metals detected in the dust samples included 
arsenic, cadmium, chromium, lead and mercury. On the basis of this 
data, it is not possible to delineate specific source areas within 
the building; therefore, floor decontamination would be required 
throughout the building prior to any reuse of the building. 

Interior building drain pit sludges were contaminated with volatile 
organic compounds, including TCE, PCE and 1,2-DCE, as well as 
base/neutral extractables, pesticides, polychlorinated byphenyls 
(PCBs) and toxic metal compounds including arsenic, cadmium, 
chromium, lead and mercury. The quantity of sludge at the AT site 
is estimated to be less than 5 cubic yards, and is limited to the 
3 identified drain pits located in the existing AT plant structure. 

A total of 18 55-gallon steel drums of waste generated from AT'S 
operations are currently stored within the AT plant (Figure 8). 
The materials contained within these drums are not considered 
hazardous based on federal standards, and on the New York State 
Identification and Listing of Hazardous Wastes, 6 NYSDEC Part 371. 
Eight drum samples were contaminated primarily with waste oil and 
grease. TCE was detected in two of the drum samples (DR-004 and 
005). One base/neutral extractable and one pesticide compound were 
detected in one drum sample (DR-003A). Analytical summaries of the 
existing facilities sampling data for the sludge and drum samples 
are presented in Tables 10 and 11. 

SUMMARY OF SITE RISKS 

The baseline public health evaluation in the RI report evaluated 
11 exposure pathways to define cumulative risks from carcinogenic 
and noncarcinogenic chemicals detected during the AT site field 
investigation. Six risk evaluation scenarios assumed current uses, 
including: 1) ingestion of treated residential well water; 2) 
ingestion of untreated residential groundwater; 3) inhalation of 
volatilized organics while showering (treated and untreated 



groundwater); 4) direct contact with on-site soils (assuming young 
adult receptors); 5) inhalation of volatilized organics from on-site 
surface soils (children) and 6) direct contact with on-site and off- 
site surface water and sediments. Five scenarios were evaluated for 
future risks' assuming industrial development of the AT site. These 
included: 1) ingestion of on-site groundwater; 2) ingestion of off- 
site groundwater; 3) inhalation of volatilized organics while 
showering (on-site and off-site groundwater); 4) direct contact with 
on-site soils (assuming adult worker receptors); and 5) inhalation 
of volatilized organics from on-site surface soils (adults). 
Potential risks associated with future surface water and sediment 
exposures were assumed to be the same as for current use. 

The risk assessment for the A? site has identified 13 contaminants 
of concern. These include three non-carcinogenic and ten carcino- 
genic compounds. These compounds or elements were selected because 
of their highly toxic effects, frequency of detection, potentially 
critical exposure pathways and higher concentrations present in 
comparison to other contaminants. The indicator chemicals (contami- 
nants of concern) selected for each exposure pathways are summarized 
in Table 12. . 

Seven volatile organic compounds were selected as indicator 
chemicals for the groundwater pathways. TCE and PCE are the primary 
contaminants in aroundwater exhibitincr hish concentrations and'hicrh 
frequencies of detection and are kno& carcinogens. The remaining 
VOCs were selected on the basis of their toxic effects and/or 
elevated frequencies of detection. N-nitrosodiphenylamine was 
selected as an indicator chemical on the basis of its elevated 
frequency and the fact that it is a potential human carcinogen. 
Finally, the four inorganics were selected as indicators because of 
their elevated frequencies of detection in groundwater and because 
in many instances their concentrations exceeded federal and state 
standards. 

For surface water, three VOCs were selected as indicator chemicals 
(PCE, TCE and vinyl chloride) on the basis of their high frequency 
of detection and the fact that the majority of the detected 
concentrations exceeded the ambient water quality criteria (AWQC) 
for fish (ingestion) and drinking water. 

The indicator chemicals selected for the sediments included the 
three VOCs selected for surface water and one metal compound (lead). 
Lead was chosen as a noncarcinogenic indicator because of its 
relatively high concentrations. 



For the surface and subsurface soils, two VOCs (TCE, and PCE) one 
semi-volatile (bis (2-ethylhexyl) phthalate) and one metal (lead) 
were chosen as indicator chemicals. The VOCs were selected because 
of their high concentrations, their frequency of detection and their 
toxic effects. The semivolatile compound was chosen because of its 
high frequency and its toxic effect. Finally, lead was chosen on 
the basis of its elevated concentrations, which were above site- 
specific and regional background levels. 

FXPOSURE ASSESSMENT 

Groundwater 

Results from the AT field investigation indicated that grounuwater 
in the vicinity of the site was heavily contaminated with PCE and 
TCE. Exposure to groundwater contaminants either through direct 
ingestion or contaminant volatilization during showering are primary 
pathways of concern as all residences within one-half mile of the 
site use private wells. 

Baseline risks have been developed for direct ingestion of ground- 
water and volatilization of contaminants during showering, assuming 
current use of contaminated groundwater. The current use scenario 
takes into account the fact that the contaminated wells are equipped 
with organic contaminant reduction devices (carbon filters) that are 
being monitored by EPA and NYSDOH. Only TCE and PCE were measured 
duringthe monitoring program. Therefore, current ingestion pathway 
risk calculations represent only risks associated with these two 
contaminants. Because only these two organics were monitored, upper 
and lower bound risks associated with each exposure pathway have 
been developed, utilizing contaminant concentrations upstream and 
downstream of the removal devices respectively. 

Two future risk scenarios for each groundwater exposure pathway have 
been developed. The first scenario applies on-site monitoring well 
resultsto calculate best-estimate and reasonable maximum exposures. 
The second future use groundwater exposure pathway uses off-site 
monitoring well data to calculate upper bounds on the risk calcula- 
tions (worst case scenario). Exposure assumptions for groundwater 
ingestion and inhalation of volatilized contaminants during 
showering are defined as follows: 

[l] Current-and Future Use Pathway: Groundwater Inaestion 
m 

Carcinoaens 
(Adult) 

Noncarcinoaens 
(Children ) 

Body Weight: 70 Kilograms (kg) 35 Kg 
[154 Pounds (lbs) ] 

11 

[77 lbs] 

.- . 



Exposure Period: 70 years Continwus wbchmnk ex-m 

Ingestion Rate: 2 liters/day 1 liter/day 
GI Absorption: 100% 100% 

[2] Current and Future Use Pathwav: Inhalation of Volatil 
ization Contaminants While Showerinq 

Assumed receptors, body weights and exposure periods 
are the same as those defined above for groundwater 
ingestion. Additional assumptions include: 

Inhalation Rate: Children : 1.7 cubic meters 
per hour (m3/hr) 

Adults : 1.3 m3/hr 

Exposure Duration: 
Lung Absorption: 

Surface Water and Sediments 

Surface water'bodies in the drainage area of the AT site include 
Catskill Creek and Tributaries A and B. On-site surface water 
bodies are limited to drainage swale and septic system overflow 
areas. Off-site, three impoundments lie within the drainage basin 
of Tributary B: the Schmidt, Rath, and mueller ponds. The Rath 
pond, located within 50 feet of the western site boundary, is not 
currently known to be used for 'recreational purposes. However, 
horses and geese regularly use the Schmidt pond (located in an open 
field immediately west and downgradient from the Rath property) and 
the Muller pond has been stocked with fish. 

Assuming the potential attraction of these standing water bodies to 
children, incidental ingestion and dermal contact with contaminants 
detected in surface water and sediments have been evaluated. While 
the likelihood of children playing on the site is low, worst case 
risks associated with surface water ingestion of on-site drainage 
swales have been evaluated. More probable exposure pathways assume 
recreational use of any of the off-site impoundments. Exposure 
assumptions utilized for all surface water and sediment pathway 
scenarios are summarized in Table 13. 

Surface and subsurface soils at the AT site are contaminated with 
TCE and PCE as a result of prior dumping activities. The site, 
which is unfenced and contains a large empty manufacturing building, 
is located in an area sparsely developed with residences and 
vacation homes. Individuals from adjacent residences could 
potentially be exposed to contaminants in surface and shallow 
subsurface soils (e.g., children playing/digging on-site). Specific 



pathways of exposure include incidental ingestion and/or dermal 
contact. Given potential reuse of the existing building, a future 
use scenario has also been developed which assumes subsequent 
industrial development of the American Thermostat property. 
Specific exposure assumptions for both current (children) and future 
(adult worker) pathways are defined below. 

[I] Current Use Pathwav: Soil Contact/Inaestion 

Table 14 summarizes exposure assumptions associated with 
current use direct contact exposures. Although the 
current asphalt pavement and vegetative surface cover at 
the site would probably limit exposure magnitudes, the 
analysis conservatively assumes that surface soils are 
exposed. Average (best estimate) and upper bound as- 
sumptions are defined for exposure frequencies, duratia-6 
and intake rates. 

[2] Future Use Pathwav: Soil Contact/Inaestion 

Table 15 presents average and upper bound assumptions 
for exposures to adult workers given future industrial 
development of the site. Assumed frequencies, contact 
rates and receptor characteristics for dermal contact 
with and incidental ingestion of surface and subsurface 
soils are summarized. 

Inhalation Pathways 

Given the magnitude of PCE and TCE contamination in on-site soils, 
potential inhalation exposures to volatile organics released from 
soils were evaluated for both current and future site uses. 
Inhalation exposures to children playing/digging on-site have been 
assumed concurrent with direct contact exposures defined above. 
Inhalation exposures to adult workers were also evaluated, assuming 
future industrial use of the site property. Best estimate and 
reasonable maximum inhalation exposures were evaluated for both 
current and future use pathways. 

Groundwater Inaestion Exposure Contact Concentrations 

Current ingestion pathway risks were evaluated for TCE and PCE only. 
Minimum, median and maximum contaminant concentrations measured in 
residential wells during the residential well monitoring program 
(1986-1987) were used to define a range of potential risks associ- 
ated with exposures to both Vaw1I and treated groundwater. 
Future risk calculations used contaminant levels quantified during 
the field investigation. Geometric mean and maximum contaminant 
concentrations were used to represent average and worst-case 
exposures to both on-site and off-site groundwater. In calculating 
geometric means, values reported below detectable levels were 
assumed to be equivalent to half the detection limit value. 



Inhalation of Volatilized Oraanics While Showering 

Exposure point concentrations assumed for groundwater ingestion, as 
defined above, were used to derive contaminant concentrations in 
indoor air resulting from showering. Additional assumptions 
include: 

Volatilization rate: 100% 
Bathroom Volume: 12 mJ 
Liters used/shower: 95 liters 

Resulting contaminant concentrations in air, expressed in milligrams 
per cubic meter (mg/m3), were then used to determine chronic daily 
intake rates. 

Surface Water and Sediment Exposure Point-Concentrations 

Due to the limited number of off-site surface water and sediment 
sample collections, contaminant exposure point concentrations 
assumed for the Schmidt and Mueller ponds used the single respective 
measurements. Two surface water/sediment samples were collected in 
the Rath pond. The average of these two measurements is used to 
calculate representative exposures; the maximum is assumed for 
calculation of worst case risks. Average and worst-case concentra- 
tions assumed for on-site surface water exposures are median and 
maximum reported contaminant concentrations, respectively. 

Soil Inqestion/Dermal Contact Exposure Point Concentrations 
2. 

Contact concentrations for both current and future use direct 
contact pathways are the contaminant-specific geometric mean 
concentrations reported for on-site surface soil samples. 

Inhalation Exposure Point Concentrations 

For those pathways that involved on-site inhalation of vapors, 
contaminant release and transport models were required to estimate 
average and peak release rates of TCE and PCE from surface soils 
using representative (geometric mean) and maximum surface soil 
concentrations. Associated models and calculations are summarized 
in Table 16. 

Cancer potency factors (CPFs) have been developed by EPA8s Carcino- 
genic Assessment Group for estimating excess lifetime cancer risks 
associated w i t h  exposure to potentially carcino7enic chemicals. 
CPFs, which are expressed in units of (mg/kg-day)', are multiplied 
by the estimated intake of a potential carcinogen, in mg/kg-day, to 
provide an upper-bound estimate of the excess lifetime cancer risk 
associated with exposure at that intake level. The term **upper 
bound1* reflects the conservative estimate of the risks calculated 
from the CPF. Use of this approach makes underestimation of the 
actual cancer risk highly unlikely. Cancer potency factors are 
derived fromthe results of human epidemiological studies or chronic 



animal bioassays to which animal-to-human extrapolation and 
uncertainty factors have been applied. 

Reference doses (RfDs) have been developed by EPA for indicating 
the potential for adverse health effects from exposure to chemicals 
exhibiting noncarcinogenic effects. RfDs, which are expressed in 
units of mg/kg-day, are estimates of lifetime daily exposure levels 
for humans, including sensitive health effects. Estimated intakes 
of chemicals from environmental media (e-g., the amount of a 
chemical ingested from contaminated drinking water) can be compared 
to the RfD. RfDs are derived from human epidemiological studies or 
animal studies to which uncertainty factors have been applied (e.g., 
to account for the use of animal data to predict effects on humans). 
These uncertainty factors help ensure that the RfD will not 
underestimate the potential for adverse noncarcinogenic effects to 
occur. 

The cancer potency factors and the RfDs for the contaminants of 
concern at the AT site are listed in Tables 17 and 18. 

RISK CHARACTERIZATION SUMMARY 

Risk characterization for the AT site included an assessment of risk 
associated with exposures to noncarcinogens and carcinogens. 

Excess lifetime cancer risks are determined by multiplying the 
intake level with the cancer potency factor. These risks are 
probabilities that are generally expressed in scientific notation 
(e.g., lxloa or 1E-6). An excess lifetime cancer risk of 1x10~ 
indicates that, as a plausible upper bound, an individual has a one 
in one million chance of developing cancer as a result of site- 
related exposure to a carcinogen over a 70-year lifetime under the . 
specific exposure conditions at a site. 

Potential concern for noncarcinogenic effects of a single contami- 
nant in a single medium is expressed as the hazard quotient (HQ) 
(or the ratio of the estimated intake derived from the contaminant 
concentration in a given medium to the contaminant's reference 
dose). By adding the HQs for all contaminants within a medium or 
across all media to which a given population may reasonably be 
exposed, the Hazard Index (HI) can be generated. The HI provides 
a useful reference point for gauging the potential significance of 
multiple contaminant exposures within a single medium or across 
media. 

The context within which to judge the relative risk from each of 
the pathways has been established by EPA. For carcinogens, the 
target risk range is a loa to lo4 excess lifetime cancer risk. For 
noncarcinogens, where the sum of expected dose/RfD ratios exceeds 
unity, observed concentrations pose unacceptable risks of exposure. 

The results of the risk characterization for each pathway of 
exposure evaluated are summarized below: 

.- . 



Groundwater 

[l] Groundwater Inuestion: Current and Future Uses 

The most plausible current exposure risk calculations used residen- 
tial well data downstream of the organic removal devices and 
resulted in a baseline, current use risk estimate of 4.69~10'. 
Given EPA1s acceptable risk from carcinogens which ranges from lod 
to 1 0  calculated risks to residents adjacent to the American 
Thermostat site using the control devices are minimal. Worst-case 
estimates, which assumed no treatment and used contaminant concen- 
trations measured upstream of the control device, ranged from 
1.77~10" to 1.92~10 , indicating the need to maintain control 
measures. 

The analysis for future ingestion of groundwater with no treatment 
resulted in unacceptable risks attributable to exposure to carcino- 
genic and noncarcinogenic groundwater contaminants. Average and 
upper-bound cancer risks associated with on-site groundwater 
exposures were 1 . 2 ~ 1 0 ~  and 3.710', respectively which represent 
increased risk levels above current usages due to increased 
ingestion by plant workers, assuming the site is developed for 
industrial use in the future. Associated hazard indices ranged from 
2.52 to 5.44, both exceeding unity. The average cancer risk 
associated with off-site groundwater exposures was 5.5x104, almost 
an order of magnitude lower than that associated with on-site 
exposures. 
.r d l i  

Hazard indices for average and worst-case noncarcinogen exposures 
were 2.96 and 52.2, respectively. These noncarcinogen risks 
associated with off-site exposures are directly attributable to the 
elevated concentrations of lead and arsenic measured in certain off- 
site residential wells (particularly the residence adjacent to the 
site). 

[2] Contaminant Volatilization While Showerina: Current and Future 
Uses - 

Current use volatilization exposures represented risks for treated 
groundwater (2.05~10') and for untreated water (2.35~10~) that are 
within EPA1s acceptable risk range. Calculated risks associated 
with future residential household use of untreated, contaminated 
groundwater indicated unacceptable risks from groundwater contami- 
nant concentrations-representative of both on and off-site ground- 
water. 

Surface Water/Sediment [Current and/or Future Uses] 

[l] Rath Pond [Direct Contact by Children] 

Cumulative excess cancer risks associated with dermal contact and 
incidental ingestion of surface water in the Rath pond, based on 



two observations, were 3 .3x101 and 3 .7x10J for best estimate and 
reasonable maximum exposures, respectively. The risk associated 
with average exposure scenarios falls within EPAgs target risk 
range. However, the reasonable maximum cumulative risk is 
3.7x104, which indicates the need to remediate the water contamina- 
tion in the pond. 

Cumulative excess cancer risks associated with direct contact with 
sediments in the Rath pond were negligible: 1.7~10'" and 8.1~10"~ 
for best estimate and reasonable maximum exposures, respectively. 
HIS calculated for lead exposures were similarly low, ranging from 
0.004 to 0.7, both of which are below the target HI criterion of 
1.0 ., 

. . 
-i. i' 

[2] Schmidt Pond [Direct Contact by Children] 

Cumulative excess cancer risks associated with dermal contact and 
incidental ingestion of surface water in the Schmidt pond, based on 
a single observation, are 3.4~10~ and 3 . 8 ~ 1 0 ~  for best estimate and 
reasonable maximum exposures, respectively. Both values fall within 
EPAgs target risk range. 

Cumulative excess cancer risks associated with direct contact with 
sediments in the Schmidt pond were negligible: 8.9~10"' and 
2.6~10"~ for best estimate and reasonable maximum exposures, 
respectively. HIS calculated for lead exposures were similarly low, 
ranging from 0.002 to 0.03, both of which are below the target HI 
criterion of 1.0. 

[3] Mueller Pond [Direct Contact by Children] 

Cumulative excess cancer risks associated with dermal contact and 
incidental ingestion of surface water in the Mueller Pond were 
negligible. Based on a single observation, cumulative risks are 
4.7~10~ and 5 . 2 ~ 1 0 ~ ~  for best estimate and reasonable maximum 
exposures, respectively. Values are within the EPA1s target risk 
range. 

[4] Qn-site Drainase Swale [Direct Contact by Children] 

Cumulative excess cancer risks associated with dermal contact and 
incidental ingestion of surface water in on-site drainage areas 
ran+& from 2.2x10J to 8.0x10~, with a best estimate (based on the 
median detected on-site concentration) of 8.0~10~. All values fall 
within EPAgs target risk range. --- ? C  . 

@oils 

[l] Current Use: Dermal Contact/Soil Insastion by Children 

Cumulative cancer risks associated with average and upper bound 
exposures were 2.7~10~ and 3 . 2 ~ 1 0 ~ ~  respectively. Exposures to 
tetrachloroethene accounted for the majority (>99%) of calculated 
risks. HIS for noncarcinogens were less than one for both scenar- 



ios, ranging from 0.005 to 0.112. These results indicate that soil 
exposure risks to children at the AT site are within EPA9s target 
risk range. 

[2] Future use: Dermal ~ontact/soil Inaestion bv Industrial 
Workers 

Cumulative risks to industrial workers from exposure to carcinogens 
in American Thermostat soils ranged from 8 . 9 ~ 1 0 ~  to 1.5~10~ for 
average and reasonable maximum exposures. Exposures to noncarci- 
nogens did not indicate any unacceptable health risks from non- 
carcinogens as hazard indices are both less than one, ranging from 
0.005 to 0.11. Cancer risks associated with assumed worker 
exposures, though not significant for average exposure scenarios, 
are at the higher limit of EPA9s target risk range under assumed 
upper-bound exposure conditions (1.5~10~). The latter conclusion 
indicates the need for Ifhot-spot9' mitigation of on-site soils to 
reduce potential contaminant exposures. 

[l] Current use: Inhalation of Volatile Oraanics from Soils 

Carcinogenic risks associated with volatilized PCE and TCE 
exposures to.children playing on the AT site were 6 . 7 ~ 1 0 ~  and 
9 . 2 ~ 1 0 ~  for average and reasonable maximum exposures, respectively. 
J&@ values are within the EPA target risk range. 
=-i - - 

['i] Future use: ~nhalation of Volatile Oraanics bv Industrial 
Workers 

Carcinogenic risks associated with volatilized PCE and TCE 
potential future exposures to workers on-site were 3.4~10~ and 
4.6~10~ for average and reasonable maximum exposures, respectively. 
Both values are within the EPA target risk.range. Therefore, 
potential risks posed for both current and future use volatilization 
pathways are not considered significant. 

CLEANUP LEVELS FOR CONTAMINATED MEDIA 

-Groundwater - . -  
The groundwater at the AT site is classified as Class I, which 
indicates that the water is suitable as a drinking water supply. 
The RI has determined that contaminants from the site have contami- 
nated the on-site groundwater and that a plume of contaminated 
groundwater emanating from the site has resulted in the contamina- 
tion of residential wells in the vicinity of the site extending over 
an area of 53 acres forthe bedrock (deep) aquifer and 26 acres for 
the unconsolidated (shallow) aquifer. The remedial response 
objectives, therefore, include the following: 

- ensure protection of groundwater from the continued release of 
contaminants from soils and .- . 



- restore groundwater in the affected area to levels consistent 
with state and federal groundwater standards. 

Table 19 presents the chemical concentrations and action levels 
(Applicable or Relevant and Appropriate Requirements (ARARs)) for 
contaminants of concern at the AT site. Chemical concentrations 
are expressed as the geometric mean and maximum contaminant 
concentrations in on-site and off-site groundwater samples taken, 
which were applied in the Risk Assessment. Table 19 indicates that 
geometric mean and maximum concentrations of PCE, TCE, vinyl 
chloride, arsenic and 1,1,2,2-tetrachloroethane in on-site ground- 
water exceed most ARARs and nearly all risk-based criteria. 

Lead is the only noncarcinogenic parameter evaluated that exceeds 
ARARs (25 ug/l) in both the geometric mean (95.8 ug/l) and maximum 
(1,610 ug/l) observed concentrations for both on- and off- site 
groundwater samples. As shown in Table 19, chromium and cadmium 
ARAR exceedances correspond to maximum observations only. 

The health-based levels are more stringent than ARARs for carcino- 
gens, but because they are below instrument detection limits 
(typically 1-5 ug/l for volatile organics), the most stringent of 
the ARARs (New York State MCLs and groundwater standards) shall be 
used as the cleanup objectives for all contaminants in AT groundwa- 
ter. 

Table 20 summarizes the calculated soil action levels that corre- 
spond to an acceptable risk of lo* for three carcinogenic chemicals 
detected in AT site soils: PCE and TCE and (bis 2-ethylhexyl) 
phthalate. The cleanup action levels were not derived for lead, the 
only noncarcinogenic indicator evaluated for soil exposure pathways. 
The baseline Risk Assessment indicated that levels of lead detected 
in the AT site soils present no significant risk based on current 
and/or future site uses. (HIS were all less than one). 

Table 20 indicates that only PCE concentrations in AT site soils 
exceed the health-based cleanup objectives under both current and 
future exposure assumptions. Geometric mean (2.41 mg/kg) risks and 
median (4.65 mg/kg) PCE concentrations are well below action levels 
derived for current and future use scenarios (18.6 mg/kg and 893.5 
mg/kg) . However, both upper quartile (1200 mg/kg) and maximum (2700 
mg/kg) PCE concentrations found in the hot spot area greatly exceed 
action levels derived-using best estimate and upper bound exposure 
assumptions for both current and future pathway scenarios. As shown 
in Table 20, maximum concentrations of trichloroethene (9.3 mg/kg) 
and bis(2-ethylhexyl) phthalate (0.4 mg/kg) were less than both best 
estimate and upper bound (lod risk) action levels assuming current 
and/or future site uses. 



Therefore, to include a margin of safety, an allowable exposure 
level based on risk assessment of 18 mg/kg for tetrachloroethene is 
established for site soils. 

Cleanup Obiectives Derived from ARARs 

In order to eliminate future ingestion of groundwater contaminants, 
it is necessary to remediate volatile organic contaminants detected 
in the soil to concentrations low enough to ensure that residual 
leaching of such contaminants will not result in groundwater 
contamination which exceeds federal drinking water and state 
groundwater standards. 

PCE and TCE were selected as indicator chemicals for this assessment 
because of their frequency of occurrence and relatively high 
concentrations detected on site. 

Based on calculations utilizing EPA0s Multimed fate and transport 
model and assuming that, following clean up of the soil, the 
groundwater will have to meet the federal and state standards at 
the first receptor well at a distance of more than 200 feet 
downgradient of the area of soil contamination, it was determined 
that the soil cleanup levels would have to be: 

PCE 1.0 mg/kg 
TCE 0.4 mg/kg 

The soil cleanup levels were compared to the contaminant 
concentrations identified in the reported dumping area south of the 
AT plant. Any samples with contaminant concentrations below the 
cleanup levels are considered clean. 

Since the soil cleanup criteria derived from ARARs (1.0 mg/kg of 
PCE and 0.4 mg/kg of TCE) are much lower than the criteria derived 
from the health-based risk assessment for exposure to contaminated 
soils (18.6 mg/kg of PCE and 86.5 mg/kg for TCE) soil cleanup 
criteria of 1 mg/kg for PCE and 0.4 mg/kg for TCE are established 
for the AT site. Thus, a cancer risk level of less than lod will 
be achieved. Based on these cleanup levels the approximate boundary 
of soil contamination includes the area depicted in Figure 3. 

The depth of contamination varies from location to location. For 
a conservative estimate, it is assumed that contamination. has 
reached the unconsolidated aquifer, which is approximately 7 feet 
below existing sitwground surface elevations. For source control 
remediation it is not necessary to excavate and remediate soil below 
the water table, as any contaminated soil below the water table will 
be mitigated by the groundwater management of migration alternative. 
Therefore, the depth of contamination for the source control 
alternatives will be defined as 7 feet below the surface. The 
volume of contaminated soil is estimated to be 6,440 cubic yards. 



Surface water and Sediment 

Among the surface water bodies investigated on-site and off-site, 
only the pond in the residence adjacent to the site (Rath pond) 
exhibited carcinogenic risks that exceeded EPA's acceptable levels. 

No enforceable federal or state ARARs exist for surface water which 
is not used as a drinking water source. However, federal Ambient 
Water Quality Criteria (AWQC) provide a basis for evaluating 
concentrations of chemicals in surface waters on or adjacent to the 
AT site. In addition, there are State Surface Water Guidance Values 
that are more stringent in some cases which should also be consid- 
ersd. 

A comparison of the concentrations of contaminants of interest 
detected in Rath pond with Federal AWQC and State Surface Water 
Guidance Values for the protection of human health are presented 
below. 

Maximum Detected 
Concentration Federal State Surface 
in Rath Pond AWQC Water Guidance 

Contaminant A fua/ll Values (ua/l) 

PCE 1,000 0.8 0.7 

TCE 200 2.7 3.0 

v-iRyl chloride 3 1 2.0 0.3 

Note: AWQC values correspond to a risk of 10'~. AWQC values for 
all carcinogens are otherwise zero. 

This comparison indicates that the contamination in Rath pond water 
exceeds levels that are considered protective of human health. 
Although Rath pond water in not currently used as a drinking water 
or fishing source, because it exceeds these acceptable levels there 
is an ongoing potential risk to human health if ingestion were to 
occur. For this reason, the Rath pond will be remediated to below 
5 mg/l for each compound listed above, which is the analytical 
detection limit for the compounds listed above. 

Sediments in the Rath pond, although they present no health risk, 
will be removed and remediated in accordance with the soil cleanup 
levels described above, in order to eliminate another source of 
groundwater contamination through leaching. 

No federal or state standards exist for contaminated dust in 
buildings. In order to ensure that the building can be reused in 
the future, the contaminants.in the hazardous dust in the building 
floor will be removed to below the analytical detection limits for 
these compounds. .- . 



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

There are no significant changes from the preferred alternative 
presented in the proposed plan. 

DESCRIPTION OF ALTERNATIVES 

A total of eleven alternatives were evaluated in detail for 
remediating the site. Four alternatives for addressing the 
contaminated soils that contribute to groundwater contamination at 
the AT site were evaluated. A fifth alternative, Alternative SC-2, 
capping of the contaminated soil, was preliminarily evaluated in the 
FS and was eliminated from further consideration, as it was 
determined that it would not prevent the migration of the volatile 
crganics to the groundwater and to the air. In addition, five 
remedial alternatives for addressing the contamination in the 
groundwater were evaluated. A sixth alternative, Alternative GW-5, 
treatment of the groundwater via activated carbon adsorption, was 
preliminarily evaluated in the FS and was eliminated from further 
consideration since it was determined that it would be less 
ef39ctive in removing the groundwater contaminants and more costly 
thm the combined air stripping/carbon adsorption alternatives. 
Finally, two alternatives are evaluated for the decontamination of 
the AT building. 

These alternatives are: 

SOIL ALTERNATIVES 

alternative sc-I: NO Action 

The Superfund program requires that the u8no-actionuu alternative be 
considered at every site. Under this alternative, EPA would take 
no further action to control the source of contamination. However, 
long-term monitoring of the site would be necessary to evaluate the 
performance of Alternative SC-1, and to monitor contaminant 
migration. Monitoring would consist of annual soil, sediment, and 
surface water sampling and analyses for a variety of contaminants. 
Samples would be analyzed for Target Compound List parameters. 
Finally, an eight foot high chainlink fence would be installed 
around the site. 

Because this alternative would result in contaminants remaining on- 
site, CERCLA requires that the site be reviewed every five years. 
If justified by the review, remedial actions might be implemented 
at the time to remove or treat wastes. - .  



The estimated present worth cost for this alternative is $736,800. 

Alternative BC-3: Excavation/On-Site Incineration/On-Site 
Rede~osition 

This alternative would include the excavation and on-site treatment 
by incineration of 6,740 cubic yards of contaminated soil. The 
treated soil would be used as backfill and the disturbed areas would 
be regraded and revegetated to prevent erosion. 

The approximate area of contaminated soil that would be excavated 
is shown in Figure 3. 
U. , -< 

Soil excavation using a backhoe would remove the contaminated soil 
from the hot spot area (approximately 26,000 ft2 including the old 
leaching field) to a depth of about 7 feet. The length of time it 
will take to excavate this soil will be determined by the process- 
ing rate of the incinerator which is approximately 48 tons per day 
(2 tons per hour). 

The six 55-gallon drums which contain contaminated soil generated 
from the RI activities would be emptied and treated together with 
the contaminated soil. The Rath pond sediments would also be 
treated with contaminated soil. Sediments upstream of Tributary B 
would be resampled during remediation. If contaminant concentra- 
tions exceed cleanup level they would be treated with the contami- 
nated soil. 
ei, 
T&. incineration process consists of a feed system, rotary kiln 
in~ineration unit, secondary combustion chamber and three stage 
scrubber. The excavated contaminated soil and the soil from RI 
drums would be placed in the feed hopper with a backhoe. Soil would 
then conveyed from the hopper to the rotary kiln. The incinerator 
would be operated at a temperature of 650 to 760'~ (1200 to 1400'~). 
The soil would be incinerated in the rotary kiln. Exhaust gases 
from the kiln would enter a secondary chamber afterburner operating 
at temperatures between 760'~ and 1316'~ (1400'~ and 2400%) to 
complete oxidation of the combustible waste. Prior to release to 
the atmosphere, exhaust gases from the afterburner would pass 
through air pollution control units for particulate and acid gas 
remsval. Ash residue and soils would be discharged at the bottom 
e ~ e o f  the kiln and are quenched to cool the residue. 
-, - 
Listed RCRA hazardous wastes are contained in the contaminated soil. 
The soil will no longer be deemed to contain hazardous wastes after 
it is treated below health-based levels and the treatment standards 
required by RCRA Land Disposal Restrictions (LDRs). The treated 
Soil will be subjected to the Toxicity Characteristic Leaching 
Procedure (TCLP) to determine whether it still contains any listed 
RCRA hazardous wastes above the treatment standards, required by the 
LDRs. All soil emerging from the treatment that fails the TCLP test 
will be retreated so as to meet these standards. All soil will be 
treated so that it does not RCRA hazardous wastes above the health 



based levels determined by the risk assessment. Because the soil 
will no longer contain any listed RCRA hazardous wastes above 
health-based levels, and because it will meet the LDR treatment 
standards (TCLP concentrations) it will not be subject to regulation 
under Subtitle C of RCRA and may be used to backfill the excavated 
areas on-site. 

The 53 55-gallon drums which contain non-hazardous soil generated 
from the RI activities would be emptied and also used to backfill 
the excavation areas on-site. TCLP tests would be used to ensure 
that these drums contain non-hazardous soil. If they were found to 
be hazardous, they would be incinerated on-site with contaminated 
soil. The particulates and water from acid gas scrubbing collected 
in the air pollution control systems and the waste water used in the 
quenching processes would be shipped for treatment and disposal at 
an off-site facility. 

The estimated present worth cost for this alternative is $8,322,800. 
The estimated time to implement the alternative is approximately 3 
years (including design). 

Alternative SC-4: Excavation/Off-Site Incineration/Backfill With 
Clean soil 

This alternative would include the excavation and off-site thermal 
treatment of 6,740 cubic yards of contaminated soil. The excavated 
material would be placed in dump trailers or drummed, covered and 
transported to a licensed thermal treatment facility. The facility 
would be responsible for disposing of the treated soil. 

Following excavation, the contaminated materials would be placed 
into 20 cubic yard trucks for shipment. The loaded trucks would 
proceed to the nearest available incinerator permitted to receive 
bulk solid wastes. The receiving facility would be responsible for 
proper disposal of the incinerator ash. Clean fill would be used 
to backfill the excavation area, and the site would be regraded and 
revegetated. No long-term monitoring would be required. 

Incineration of the contaminated soil at the off-site facility would 
be conducted in conformance with all applicable RCRA requirements. 

The estimated present worth cost for this alternative is 
$l7,9l8,7OO. The estimated time for the implementation of this 
alternative is 2.5 years (including design). 

This alternative would include the excavation and on-site treatment, 
using low temperature enhanced volatilization, of 6,740 cubic yards 
of contaminated soil. The excavated soil would be fed to a mobile 
thermal treatment unit brought to the site, where hot air injected 
at a temperature above the boiling points of the organic contami- 
nants of concern would allow the moisture and the organic contami-: 



nants to be volatilized into gases and escape from the soil. The 
organic vapors extracted from the soil would then be treated in an 
air pollution control unit to ensure acceptable air quality 
emissions. Several thermal treatment methods (such as heated screw 
conveyors, rotary calcination devices, etc.) may be applicable. A 
variety of air pollution control options are also available, in- 
cluding after-burners, activated carbon absorbers, and condensers. 
The specific type of the thermal treatment method and of the air 
pollution control would be determined in the remedial design phase 
through engineering design and analysis and the competitive bidding 
process. 

All the residuals fromthe treatment (such as spent carbon from the 
carbon adsorption units) would be sent to an off-site hazardous 
waste facility for treatment and disposal. Air pollution control 
systems would be an integral part of the treatment plznt to limit 
emissions to within the regulatory requirements. 
'LIIc - 
The soil would be treated so that it would no longer contain 
hazardous wastes above health-based standards and LDR treatment 
standards. As discussed above, for Alternative SC-3, after such 
treatment the soil will no longer be subject to Subtitle C of RCRA 
and may be used to backfill excavated areas. Since all contaminated 
soil above the cleanup level would be treated to below health-based 
levels and the existing data indicates that the treated soil would 
pass the TCLP test and meet the LDRs, it is expected that clean 
closure of the site would be achieved. 

At the completion of the implementation of this alternative, the 
most mobile of the organic contaminants in the soil would be reduced 
to concentrations that would result in groundwater levels below the 
federal and state standards at the receptor nearest to the site when 
leached to the groundwater through rainwater infiltration. The 
estimated present worth cost of this alternative is $2,772,400. The 
estimated time to implement this alternative is approximately 2 
years (including design) . 
GROUNDWATER ALTERNATIVES 

All groundwater alternatives, with the exception of Alternative GW- 
1, assume that the operation and maintenance of the existing 
individual treatment systems (5 carbon filters and 2 air strippers) 
will continue until either the implementation of the alternate water 
supply selected in the 1988 ROD, or the cleanup of the aquifer by 
means of a particular groundwater alternative. - . .--. - . 

alternative GW-1: No Further Action 

Under the No Further Action Alternative, the existing individual 
treatment systems operated and maintained by EPA would be termi- 
nated. This alternative would consist of restricting the use of 
contaminated groundwater, to the extent possible, by deed restric- 
tions and other institutional controls. A long-term monitoring 
program and distribution of fact sheets that would explain -the 



monitoring results and would include warnings and recommendations 
for water usage would be established. 

This alternative was not considered to be protective of human health 
and the environment and it was not evaluated as a viable alternative 
for implementation. This alternative was used only as a baseline 
for comparison to the remaining alternatives being analyzed. 

This alternative would also require a five-year review because the 
contaminants would remain on-site. The estimated total present 
worth cost for this alternative would be $757,000. 

Alternative GW-2: Limited Action 

The Limited Action alternative for the contaminated groundwater 
aquifers includes both a long-term monitoring program and an 
institutional control program to regulate the use of the aquifers. 
This alternative would continue operation and maintenance of 
existing carbon filters at five houses and two air-stripping 
systems, one at the Rath residence and one at the AT Pumphouse. In 
addition, new individual carbon filters would be installed at 25 
other houses and operated for at least 30 years. The long-term 
monitoring program would consist of semiannual sampling for Target 
Compound List (TCL) metals and TCL volatile organics at six existing 
bedrock aquifer wells and three existing unconsolidated aquifer 
wells. In addition, two new wells would be installed to the east 
and west (one on each side) of the unconsolidated aquifer plume 
area. The information gathered would be used to check whether the 
'concentrations of contaminants of concern have been lowered to 
levels below the federal and state standards through natural 
attenuation and to monitor potential migration of contaminants 
downgradient of the site. Institutional management would also be 
required to monitor and review the site every five years as required 
by CERCLA. 

The present worth cost for this alternative is estimated to be 
$8,911,300. 

Alternative OW-3: Pumvinu/Pretreatment/Air Strivvinu/ 
p-9 

Tlie. major features of this alternative would include pumping, 
treatment, and reinjection of treated groundwater and a perfor- 
mance monitoring program. Groundwater would be extracted from 
both the unconsolidated and bedrock aquifers and would be'pumped 
through a series of-alr strippers (2 air strippers). The treated 
water would be reinjected into the ground. This alternative would 
also include treatment of surface water from the Rath Pond and the 
drums containing contaminated water generated during the ~emedial 
Investigation. These drums would be emptied and mixed with ground- 
water in an equalization tank before treatment. 

The treatment system would consist of a pretreatment system for 
metals removal by chemical precipitation, flocculation, clari- 
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fication and filtration, followed by an air stripping system for 
volatile organic contaminants removal. 

Groundwater extracted from wells placed over the entire area 
overlying the contaminated aquifer would enter the air stripping 
unit. The air laden with volatile organics would leave the air 
strippers and enter vapor phase carbon absorber (1000 lb carbon 
each) equipped with a duct heater/dehumidifier. The exiting vapor 
stream from the vapor phase carbon unit would be free of volatile 
organic compounds and could be discharged to the atmosphere. The 
treated groundwater from the air stripping tower would be collected 
in a 2500 gallon water sump. From here water would be pumped 
through a second stage air stripper identical to the first one. It 
should be noted that the system described above is a representative 
air stripper system. The exact specifications for the air stripper 
at the AT sice would be determined during the remedial design phase 
of the pro j act. 

The estimated annual amount of carbon required for the vapor phase 
adsorber would be 16 tons. The spent carbon would be collected by 
the carbon supplier and shipped for off-site disposal or regenera- 
tion and reuse. The treated groundwater would be collected in a 
collection tank. From here the groundwater would be discharged into 
leaching fields for reinjection. 

The treated groundwater would be reinjected through an existing 
leaching field located just south of Route 23B and a new leaching 
f.ield proposed just north of Route 23 near the building. In 
wd.Ltion, six existing wells along the western boundary of the site 
wquw be used for reinjection. 

Environmental monitoring would be required during the life of the 
treatment process. In addition, monitoring of the groundwater at 
the site would be conducted for a period of 3 years after completion 
of the remediation, to ensure that the goals of the remedial action 
have been met. 

The present worth cost of this alternative is estimated at 
$18,821,900. The time estimated for completion of this alterna- 
tive is 30 years. 

alternative GW-4: m~ina/Pretreatment/Air Stri~~incr/ 
- ~ g !  

~ h e  process options used in this alternative are similar to that of 
Alternative GW-3 with the exception ofthe volatile organics removal 
system. Organics removal is achieved by air stripping followed by 
a carbon adsorption system in this alternative compared to the two 
stage air stripping system in Alternative GW-3. 

Groundwater would be extracted from both the unconsolidated and 
bedrock aquifers, pretreated for removal of metals and particulates 
and pumped to an air stripper. Contaminated groundwater would enter 
the air stripper which would be designed to strip out the VOCs. -The 



air and VOC mixture exiting the air stripper would then be treated 
by a vapor phase carbon adsorption unit for the'removal of the 
stripped VOCs. The clean air would be emitted to the atmosphere. 
The treated groundwater would be directed to a reinjection system 
as described under Alternative GW-3. 

Environmental monitoring would be required during the life of the 
treatment process. In addition, monitoring of the groundwater at 
the site would be conducted for a period of 3 years after completion 
of the remediation to ensure that the goals of the remedial action 
have been met. 

Groundwater would be treated to drinking water standards before 
reinjection. The discharges from the air stripper would meet the 
requirements of federal and state laws, regulations and policy 
including, 52 FR 3748, 6 NYCRR 201, 211 a~id 212, and Air Guide 1. 
The residues resulting from the treatment system include filtered 
suspended solids (precipitated metallic hydroxides and fine 
particles) and spent carbon. The filtered suspended solids would 
be shipped to an off-site RCRA facility for treatment and disposal. 
The estimated annual carbon usage would be approximately 14.5 tons 
for vapor phase carbon and 10 tons for the liquid phase granular 
activated carbon adsorption process. The spent carbon would be 
collected by the carbon supplier and shipped for off-site disposal 
or regeneration and reuse. 

The.present worth cost for this alternative is estimated to be 
$23,044,900. The time required to complete the implementation of 
this alternative is 30 years. 

'Alter 6 ative OW-6: i 

The major features of this alternative would include pumping, 
treatment, and reinjection of the treated groundwater and a 
performance monitoring program as in the case of Alternatives GW-3 
and GW-4. The process options used in this alternative are similar 
to that of Alternative GW-3 with the exception of the organic 
removal system. Organic removal is achieved by an ultraviolet light 
W-chemical oxidation system in this alternative compared to the air 
stripping system in Alternative GW-3. 

Groundwater pumping and collection in this alternative would be the 
same as that outlined in Alternatives GW-3 and GW-4. Groundwater 
treated for metals removal would then be pumped to a ultraviolet 
( W )  chemical oxidation reactor. Hydrogen peroxide would be used 
as the oxidizing agent. The W/chemical oxidation system includes 
a stainless steel oxidation chamber equipped with W lamps and 
hydrogen peroxide feed system. Before the pretreated groundwater 
enters the oxidation chamber, it is mixed with a 50% hydrogen 
peroxide solution. Hydrogen peroxide is readily converted to 
hydroxyl radicals under the influence of W light. High intensity 
W light and the hydroxyl radials synergistically promote rapid 
breakdown of organic molecules of the organic contaminants of 
concern. With a retention time of 4 minutes in this oxidatiop 



chamber, the organic contaminants are converted to CO,, K O  and 
chlorides. Most of these are highly soluble. Potential volatile 
organic emissions from the reactor are negligible with W/hydrogen 
peroxide systems. All the volatile organic contaminants would be 
removed to below the target groundwater cleanup levels, and the 
treated groundwater would be reinjected into the ground as discussed 
under Alternatives GW-3 and GW-4. 

The pretreatment residues from metal removal would be disposed of 
off-site in a RCRA facility. 

The estimated present worth cost for this alternative is 
$21,845,200. The time estimated for completion of this alternative 
is 30 years. 

B ) ,  

alternative BD-1: No Action 
\ 

Remedial action would not be taken other than a long-term building 
security and maintenance program. Fact sheets would be distributed 
in order to increase public awareness. The estimated present worth 
cost for this alternative is $4,600. 

- .  
,- , pis~osal 
*.. . . 
This alternative includes decontamination of the building to remove 
contaminated dust, sludges, RI drums, and waste oil drums and off- 
site disposal of the dust, sludges, and waste oil. It is not 
anticipated that the walls and the ceiling of the building would 
require decontamination. However, a supplemental quantitative 
sampling would be conducted during remediation to confirm this. 
Confirmatory sampling will also be conducted following remediation. 
Hazardous dust would be removed using a dusting, vacuuming and 
wiping procedure for off-site treatment and disposal. No cleanup 
levels are available for the building. However, contaminant 
concentrations would be reduced berow detection levels. Waste oil 
drums would be removed by a contractor for off-site disposal. The 
hazardous RI drums would be treated on-site along with source 
control and groundwater treatment alternatives. The non-hazardous 
drums would be consolidated on site for eventual on-site redeposi- 
tion. Sludges would be removed and disposed of at an off-site 
treatment and disposal facility. 

The estimated present worth cost of for this alternative is 
$284,000. The estimated time for implementation of this alternative 
is seven months. 



SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

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

Each criterion will be briefly addressed with respect to the 
alternatives for the remediation of the soil, the groundwater, and 
the decontamination of the building. 

A. Overall Protection o \ \ 

Alternative SC-5, treatment of soils to remove the volatile organic 
contaminants, will result in the elimination of a long-term source 
of groundwater contamination and will mitigate the risks to public 
health and the environment associated with the presence of those 
contaminants in the soil on-site and with their migration. 
Alternative SC-5 would effectively mitigate those risks by removing 
the most mobile wastes from the soil leaving the treated soil to be 
landfilled on-site. 

Alternatives SC-3 and SC-4 also would mitigate the risks to public 
health and the environment associated with the leaching of contami- 
nants into the groundwater and their migration off-site. Under 
Alternative SC-1, contaminants would continue to leach fromthe soil 
into the groundwater and continued off-site migration of contami- 
nants would occur. Monitoring would be implemented to observe 
contaminant migration, but an indeterminate amount of time would 
elapse between detection and the implementation of mitigating 
measures. 

B. Com~liance with ARARs 

All technologies proposed for use in Alternatives SC-3 through 
SC-5 would be designed and implemented to satisfy all action- 
specific regulations including all air emission standards. No 
federal or New York State regulations specify cleanup levels for 
contaminants in the soil. In terms of achieving target levels for 
soils for the purpose of removing potential sources of groundwater 
contamination, Alternative SC-5, along with Alternatives SC-3 and 
SC-4, would be quite effective. 

C. fioncr-~erm Effectiveness and Permanence 

Alternative SC-5 would effectively treat the volatile organic 
compounds in on-site soil, thus reducing the hazards posed by-the 



contaminated soils and permanently removing the source of groundwa- 
ter and surface water contamination. Alternatives SC-3 and SC-4 
also would provide a high degree of effectiveness, since the 
contaminated soil would be treated or removed from the site. In 
contrast, under Alternative SC-1, the contaminants would be left 
untreated in the soil, and a long-term monitoring program would be 
implemented to determine if the contamination was migrating from 
the site. 

D. p B  d volume 

Alternative SC-5 and Alternatives SC-3 and SC-4 would result in 
comparable reductions in the toxicity, mobility or volume of the 
treated material. Alternative SC-1 would provide no reduction in 
toxicity, mobility or volume. 

E. Short-Term Effe'ctiveness 

All alternatives, with thk exception of the no-action alternative, 
include activities such as contaminated soil excavation and 
transport that could result in potential exposure of residents to 
volatilized contaminants and contaminated dust. However, mitiga- 
tive measures to reduce the probability of exposure would be 
implemented. In addition to excavation, Alternative SC-4 includes 
off-site transport of contaminated soils. 

Both Alternative SC-5 and Alternative SC-3 provide treatment on- 
site, thereby reducing potential risks to residents along transpor- 
tation routes. Furthermore, Alternative SC-5 would not result in 
the;rgeneration of signifimt quantities of treatment byproducts 
(stack emissions, particulates) that would be generated by Alterna- 
tive SC-3. 

Alternatives SC-3, SC-4 and SC-5 might result in worker exposure to 
volatilized contaminants and dermal contact with contaminated soils 
during waste excavation and handling. In addition, Alternatives SC- 
3 and SC-5 might result in additional low-level emissions exposure 
from the on-site treatment unit. The threat to on-site workers, 
however, would be mitigated through the use of protective equipment 
by the on-site workers, and control of emissions would be accom- 
plished by emissions treatment. Additionally, scrubber wastewater 
produced by Alternatives SC-4 and SC-5 would be treated on-site or 
transported off-site for treatment and disposal. 
Alternatives SC-3, SC-4 and SC-5 could be implemented in about 3, 
2.5 and 2 years, respectively, with actual remediation times of 15, 
12 and 9 months, respectively. 

All of the alternatives would utilize relatively common construction 
equipment and materials. Little construction difficulty would be 
encountered with any of the alternatives. 



The technologies proposed for use in the alternatives are proven 
and reliable in achieving the specified process efficiencies and 
performance goals. Low temperature thermal extraction, has been 
successfully pilot tested and has performed on a full-scale basis 
with similar organic contaminants. 

The present-worth cost of Alternative SC-5 is $2,772,400. The 
lowest cost alternative is Alternative SC-1 at $736,800. The 
highest cost alternative is Alternative SC-4 at $17,918,700. 
Alternative SC-3 has a present worth cost of $8,322,800. 

The amount of additional organic contaminants removed by Alterna- 
tives SC-3 and SC-4 above the amount of organic contaminants removed 
by Alternative SC-5'-is insignificant when compared to the substan- 
tial difference in cost bgtween these Alternatives. 

Table 21 lists all of the costs for the five soil alternatives for 
comparison purposes. 

A. 'Overall protection of Ruman Health and the Environment 

Alternative GW-4 would provide the highest protection to human 
health and the environment among the three treatment alternatives. 
ik-.would remove and treat the organic contaminants found in 
groundwater and would prevent their migration off -site. The higher 
degree of protection associated with Alternative GW-4 in comparison 
to Alternative GW-6 is due to the higher certainty for contaminant 
treatment associated with the air stripping and carbon adsorption 
technologies versus the W/oxidation treatment technology of 
Alternative GW-6. 

In comparison to Alternative GW-3, Alternative GW-4 offers a higher 
degree of protection as a result of the additional carbon adsorption 
treatment of the contaminated groundwater following air stripping. 

The limited action alternative would provide protection of the 
health of the affected residents. However, it would not ensure 
protection of the health of future users of the aquifers and would 
not prevent continued migration of contamination. 

B. Com~liance with ARARs 

Alternative GW-4, as well as Alternative GW-3, would achieve federal 
drinking water and state groundwater standards for the organic 
contaminants by providing the required contaminant removal during 
the treatment stage utilizing air stripping and carbon adsorption. 

The ability of Alternative GW-6 to achieve the groundwater standards 
for the organic contaminants is of a lower certainty than-the 



preferred alternative's because of limited experience with the 
W/oxidation treatment process. 

Alternative GW-1 would not comply with state or federal drinking 
water standards or criteria or those ARARs required for protection 
of the groundwater resources. Alternative GW-2 would achieve 
chemical-specific ARARs for drinking water, but would not achieve 
any groundwater standards for the contaminated plume. 

C. pona-Term Effectiveness and Permanence 

Alternative GW-4, GW-3 and GW-6 would effectively reduce the 
potential risks associated with the migration of contaminants into 
the groundwater by extractingthe contaminated groundwater, treating 
it to remove contaminants and returning the treated water to the 
aquifer. 

Alternative GW-1 does not provide treatment but would attempt to 
restrict usage of contantinated groundwater. Alternative GW-2 
provides a safe permanent water supply to the affected residents 
but would not restore the contaminated aquifer for future use. 

Alternatives GW-4, GW-3 and GW-6 would effectively reduce the 
toxicity, mobility, and volume of the organic contaminants in the 
groundwater. Alternative GW-4, utilizing liquid phase carbon 
a.dsorption, would provide the greatest reduction in toxicity of all 
alternatives under consideration. Alternative GW-2 would reduce the 
tpxicity, mobility and volume for the individual water supplies of 
the affected residents. Alternative GW-1 would not reduce the 
toxicity, mobility and volume of contaminants. 

Alternatives GW-4, GW-3 and GW-6 include activities that could 
result in potential exposure of residents and workers to volatilized 
contaminants during the installation of the groundwater extraction 
and reinjection systems. However, mitigative measures to reduce the 
probability of exposure would be implemented. 

The implementation of Alternatives GW-1 and GW-2 would result in no 
additional risk to the community during implementation. 
Alternatives GW-4, GW-3 and GW-6 would require a 30 year remediation 
time. EPA projects that it would take Alternative GW-2 well in 
excess of 30 years and Alternative GW-1 more than a thousand years 
to achieve the cleanup levels. 

All components (extraction, treatment and reinjection) of Alterna- 
tive GW-4, as well as of Alternative GW-3, utilize relatively common 
construction equipment and materials and could be easily imple- 
mented. In addition, the air stripping and carbon adsorption 



technologies that comprise the treatment are proven and reliable in 
achieving the specified performance goals and are readily available. 

In contrast, the treatment technology for Alternative GW-6 ( W /  
oxidation), although successful in pilot runs, has had limited full 
scale use to date. Therefore, site-specific pilot scale studies 
would be required to confirm its adequacy for the American Thermo- 
stat site. In addition, W/oxidation is currently available from 
only two sources nationwide. 

All components of Alternatives GW-1 and GW-2 would be easily 
implemented. 

The present worth cost of Alternative GW-4 is $23,044,900. The 
lowest cost alternative is Alternative GW-1 at $757,000. The 
present worth cost for GW-2 is $8,911,300. For Alternatives GW-3 
and-GW-6 the present workh cost is $18,821,900 and $21,845,200 
respectively. 

The costs of the alternatives and their overall effectiveness were 
compared to determine whether the costs were proportional to the 
effectiveness achieved. The additional treatment provided by the 
carbon adsorption system, within the context of consideration of 
the other factors discussed above, was deemed to justify the 
increased costs that would be incurred by selecting the preferred 
alternative. 
a ~ 7 : ;  

TaSZe 21 lists all of the costs forthe six groundwater alternatives 
for comparison purposes. 

BUILDING DECONTAMINATION 

8.  Overall Protection of Human Bealth and the Environment 

Under Alternative BD-2, all hazardous materials would be removed 
from the building. Therefore, this alternative would be fully 
protective of public health and the environment. 

Under Alternative BD-1 hazardous materials would be left in the 
building. Human health and the environment would remain protected 
as long as building security could be effectively enforced and 
building integrity maintained. - .-- 

B. Som~liance with ARARS 

Alternative BD-2 would comply with the relevant action-specific 
ARARs. No chemical-specific ARARs exist for building contami- 
nation. By definition, no action-specific ARARs apply to the no- 
action alternative. - 



C. Lona-term Effectiveness and Permanence 

Alternative BD-2 would remove all hazardous materials from the 
building for either off-site disposal or on-site treatment and 
disposal, so that long-term exposure risks from the building are 
eliminated. Alternative BD-1 would only maintain the building in 
its present condition, so that hazardous materials would remain in 
the building. Public protection would rely on maintaining building 
security. 

D. Reduction in ~oxicitv. Mobili t v an d Volume 

Alternative BD-1 provides no reduction in toxicity, mobility or 
volume of the contaminants. Alternative BD-2 provides for complete 
reduction in toxicity, mobility and volume, since all contaminated 
material would be removed from the building. 

E. Short-term Effectiveness 
\ 

Since Alternative BD-2 involves removal and transport of the 
contaminants fromthe building, there are some public exposure risks 
as well as environmental impacts from potential waste spills 
resulting from a possible transport accident during remedial 
activities. Implementation of Alternative BD-1 should result in no 
additional risks to the community or the environment as long as 
building security and integrity could be maintained. 

Both alternatives are readily implementable. Methods and services 
for building decontamination under Alternative BD-2 are technically 
feasible and readily available. Alternative BD-1 would require 
institutional management of the long-term building maintenance 
program, whereas Alternative BD-2 would not require any long-term 
management. 

The present worth costs for Alternatives BD-1 and BD-2 are $4,600 
and $284,900, respectively (see Table 21). 

state Acceptance 

NGDEC concurs with the preferred soil, groundwater and building 
decontamination alternatives. 

gommunitv Acceptance 

The community has expressed support for the alternatives selected 
for remediation of the soil and the groundwater and the decontami- 
nation of the building. 



Based upon consideration of the requirements of CERCLA, the detailed 
analysis of the alternatives, and public comments, both EPA and 
NYSDEC have determined that Alternative SC-5, Low Temperature 
Enhanced Volatilization, for treatment of the contaminated soil, 
Alternative GW-4, Air Stripping and Carbon Adsorption, for treatment 
ofthe groundwater, and Alternative BD-2, Decontamination of the AT 
Building, is the appropriate remedy for the American Thermostat 
site. The major components of the selected remedy are as follows: 

- Approximately 6,500 cubic yards of soil contaminated with VOCs 
will be excavated from the southwestern portion of the site in the 
former dumping area between the AT building and Route 23. The 
lateral extent of the excavation will be more precisely defined by 
additional sampling-to determine the extent of the area where 
contaminant soil concentrations exceed the soil cleanup levels set 
to protect the groundwater'during the design phase of the remedia- 
tion. Soil in the contaminated area will be excavated down to the 
water table (approximately 7 feet below the ground surface). 
Fugitive emissions will be controlled during the excavation by such 
techniques as water spraying, vapor suppression forms, etc. 
-..* 
-i The VOCs in the soil will be treated using a low temperature 
enhanced volatilization technology. 

- Contaminated sediments from the Rath pond will be removed and 
vill be treated with the contaminated soils. Confirmatory sediment 
samples will be callected from the Schmidt and Mueller ponds and 
from Tributaries A and B (upgradient and downgradient of the site) 
during the remedial design. Analysis will be for TCL metals only. 
In addition, should the confirmatory sampling during the design 
phase indicate that the sediments in Tributary B immediately 
upgradient of the AT site are indeed contaminated with PCE and TCE 
above the soil cleanup levels, those sediments in Tributary B will 
also be treated with the contaminated soil. It is estimated that 
300 cubic yards of contaminated sediments will be removed for 
treatment. 

- The treated soils and sediments which will still contain some 
less mobile organic compounds and metals, will be tested for TCLP 
toxicity to determine whether they constitute a RCRA hazardous waste 
and will be placed back into the excavation areas from which they 
were removed. Clean top soil will be placed on the fill areas. 
These areas will be regraded. 

- The treated soils and sediments will be subjected to the TCLP to 
determine whether all the RCRA hazardous wastes contained in them 
meet the LDR treatment standards (TCLP concentrations). Since the 
treated soils and sediments which pass the test will meet the LDR 
standards and will no longer contain hazardous wastes above health 
based levels, as determined by the risk assessment, they will not 
be subject to regulation under Subtitle C of RCRA (including .the 



land disposal restrictions imposed by the Hazardous and Solid Waste 
Amendments to RCRA) and may be replaced into the areas from which 
they were removed. 

- In the unlikely event that the treated soils do not pass the TCLP 
toxicity test, they will be further treated to meet the'TCLP 
requirements prior to their placement in the excavated areas. 

- Contaminated groundwater will be removed from the unconsolidated 
and bedrock aquifers by a system of extraction wells, located over 
the entire area of the contaminated plume. It will be treated on- 
site for removal of the VOCs using a combination of air stripping 
and carbon adsorption technologies, and the treated water will be 
reinjected in the ground through a reinjection system. The ground- 
water will be treated to drinking water standards before recharge. 
The exact number and location of the extraction wells, the pumping 
routes and the type. of the reinjection system will be specified 
during the design phase. 

\ 

- Contaminated surface water from the Rath pond will be removed 
and treated with the groundwater. Treated water will be used to 
refill the pond. 

- The groundwater treatment will continue until federal and state 
standards for the organic contaminants have been achieved in the 
groundwater throughout the contaminated plume area or until a point 
has been reached at which contaminant concentrations in the 
groundwater Itlevel off". At that point, the remedy will be 
weevaluated for its effectiveness. 
s a :A: 

- Hazardous dust would be removed from the building floor by 
dusting, vacuuming and wiping. 

- The sludges from the drain pits inside the building and 18 waste 
oil drums from previous AT operations will be removed and shipped 
to an off-site facility for treatment and disposal. 

- The drums containing wastes generated during the RI that have 
been identified as hazardous will be treated on-site with the soil 
and groundwater treatment systems. RI drums that contain solid 
matter, other than soil, will be shipped off-site for disposal at 
a. Licensed facility. - -. - .. d :LC 

-' All residuals from the treatment of the soil and of the ground- 
water will be shipped to an off-site RCRA hazardous waste facility. 

- Air monitoring will be performed prior to, during, and following 
construction at the site. Air emissions from the treatment units 
during both the soil and groundwater remediation will meet the air 
emission ARARs. Environmental monitoring will be required during 
the life of the treatment process. In addition, monitoring of the 
groundwater at the site will be conducted for a period of 3 years 
after completion of the remediation, to ensure that the goals of the 
remedial action have been met. - 



Bemediation Goals 

The purpose of this response action is to reduce the present risk 
to human health and the environment due to the contamination of the 
on-site soil, to restore the groundwater underlying the site and 
throughout the contaminated plume to levels consistent with state 
and federal ARARs and to ensure protection of the ground and surface 
water in the vicinity of the site from the continued release of con- 
taminants from soils. Since no federal or state ARARs exist for 
soil, the action level for the VOCs in soil was determined through 
a site-specific analysis. This analysis used fate and transport 
modeling to determine levels to which VOCs in soils should be 
reduced in order to ensure no contaminants leach into the ground- 
water above MCL levels. Reduction to these levels also would ensure 
that no excessive risk would result from human contact with soil at 
the site. Finally,'this response action will result in decontami- 
nating the AT building so ps to make it suitable for future use. 

Under its legal authorities, EPA8s primary responsibility at 
Superfund sites is to undertake remedial actions that achieve 
protection of human health and the environment. In addition, 
Section 121 of CERCLA establishes several other statutory require- 
menCs and preferences. These specify that when complete, the 
selected remedial action for this site must comply with applicable 
or relevant and appropriate environmental standards established 
under federal and state environmental laws unless a statutorywaiver 
ie justizied. The selected aenredy also nust be 3 e t  effective and 
utilize permanent solutions and alternative treatment technologies 
or resource recovery technologies to the maximum extent practicable. 
Finally, the statute includes a preference for remedies that employ . 
treatment that permanently and significantly reduce the volume, 
toxicity, or mobility of hazardous wastes as their principal 
element. The following sections discuss how the selected remedy 
meets these statutory requirements. 

pro = ec ion f 

The selected remedy protects human health and the environment 
through the removal and treatment of the organic contaminants in 
groundwater, using air stripping and carbon adsorption. In 
addition, treatment of the contaminated soils through a low 
temperature enhanced volatilization process will remove the most 
mobile wastes from the-soil, resulting in the elimination of a long- 
term source of surface water and groundwater contamination, and it 
will mitigate the risks to public health and the environment 
associated with the migration of those contaminants off-site. There 
are no short-term threats associated with the selected remedy that 
cannot be readily controlled. 



The selected remedy of excavation and on-site low temperature 
enhanced volatilization of contaminated soils along with air 
stripping and carbon adsorption of the groundwater will comply with 
all chemical-, action-, and location-specific ARARs. 

Cost Effectiveness 

The selected remedy is cost effective because it provides overall 
effectiveness proportional to its cost; the net present worth value 
being $26,102,200. The cost of the soil treatment component of the 
selected remedy ($2,772,400) is only 33 percent of the cost of the 
excavation and on-site incineration alternative and only 15 percent 
of the cost of the alternative involving off-site incineration, and 
yet the selected remedy mitigates, as effectively as those alterna- 
tives, all the risk* posed by the contaminants at the site. The 
cost of the groundwater component of the remedy is approximate1 y 5.5 
percent higher than the cost for the W/oxidation alternative and 
22 percent higher than the air stripping option, but it offers a 
much higher degree of certainty with regard to the effective removal 
of all the VOCs from the contaminated groundwater. 

s 
Technolocries to the Maximum Extent Practicable 

EPA and New York State have determined that the selected remedy 
represents the maximum extent to which permanent solutions and 
treatment technologies can be utilized in a cost-effective manner 
for Lb final source control operable unit af: the American Thermo- 
stat site. Of those alternatives that are protective of human 
health and the environment and comply with ARARs, EPA and NYSDEC 
have determined that this selected remedy best balances the goals 
of long-term effectiveness and permanence, reduction in toxicity, 
mobility or volume achieved through treatment, short-term effective- 
ness, implementability, and cost, also considering the statutory 
preference for treatment as a principal element and considering 
state and community acceptance. With regard to the most mobile soil 
wastes that pose the major risks at the site, the selected remedy 
will offer as high a degree of long-term effectiveness and perma- 
nence as the other treatment alternatives, involving incineration, 
by permanently removing the source of groundwater contamination and 
reducing the risk to human health and the environment. The selected 
remedy will result in significant reductions in the toxicity of the 
contaminated material (comparable to the reductions achieved by 
incineration) through-thermal destruction of the organic contami- 
nants. The selected remedy is as effective as the other remedial 
action alternatives and, compared to the off-site incineration 
alternative, in the short-term it offers the additional advantage 
of on-site treatment thereby reducing the potential risks to 
residents along transports-tion routes. Also, compared to the on- 
site incineration, the selected remedy offers the advantage of 
reduced stack emissions and release of particulates, thereby 
reducing short-term risks to residents. ~mplementing the selected 



remedy is the least costly treatment option that is protective of 
public health add the environment. 

The decision to treat the contaminated soil is consistent with 
program requirements that state that highly toxic and mobile wastes 
should be treated to ensure the long-term effectiveness of a remedy. 
Since all of the alternatives provide approximately the same long- 
term effectiveness, the toxicity, mobility, volume 'reductions 
achieved, and implementability are the major factors that provide 
the basis for the selection of the soil portion of the remedy are 
short-term effectiveness and cost. The selected remedy can be 
implemented with less risk to the area residents and at less cost 
than the other remedial action alternatives and, therefore, is 
determined to be the most appropriate solution for the contaminated 
soils at the American Thermostat site. 

The selected remedy'for the groundwater offeYs as high a degree of 
long-term effectiveness ~qnd permanence as the other treatment 
options of air stripping and W/oxidation, and it reduces the 
toxicity, mobility and volume to a greater extent than air stripping 
or W/oxidation through the destruction of organic contaminants. 

The selected remedy is as effective in the short-term as air 
stripping and W/oxidation. With regard to implementability, the 
components of the selected remedy and of the air stripping alterna- 
tive are easily implemented, proven technologies and are readily 
available. In contrast, the treatment technology for UV/oxidation, 
although successful in pilot runs, has had limited use to date. In 
addntion, W/oxidation is currently available from only two sources 
,nationwide. 

The cost of the selected remedy is slightly higher than the other 
treatment options (22% higher than the cost of the air stripping 
option and only 5.5% higher than the W oxidation option). 

Since all treatment options for the groundwater are reasonably 
comparable with respect to long-term effectiveness, short-term 
effectiveness, and cost, the major consideration that provides the 
basis for the selection of the air-stripping and carbon adsorption 
alternative as the remedy for the groundwater is implementability 
when compared to the W/oxidation option, and toxicity reduction 
when compared to the air stripping option. The technology for the 
selected remedy is proven and readily available, and the carbon 
Xdsorption system when added to the air stripping option ensures 
complete removal of contaminants. 

preference for Treatment as a Princi~al Element 

The selected remedy addresses the principal threats posed by the 
site through the use of treatment technologies by treating the VOC- 
contaminated soils in a low temperature enhanced volatilization unit 
and by treating the groundwater by air stripping and carbon adsorp- 
tion. Therefore, the statutory preference for remedies that - 
employ treatment as a principal element is satisfied. 
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TABLE 1 
f Y  

SAMPLE ANAL). .AL SUMMARY 

d in imm 
Oetec Led 

fnncentration 

Maxinun 
Detected 

Concentration/ 
Location 

Mean 
Oetected 

Methylene Chloride 
1.2-Dichloroethene (Tota l )  
Tr ichloroethene 
Tetrachloroethene 

Phenanthrene 
Fluoranthrene 
Pyrene , 
Benzo(a)anthracene 
Bis(2-ethylhexyl bphthalate 
Chrysene 
Benzo( b)f luoranthene 
Benzo(k)f lwranthene 
8enzoia)p rene 
Indeno( l . ~ . 3 - ~ 0 l p y r e n ~  
Benzo(g.h.i)perylene 

BETA-BMC 

A1 umi nun 
Arsenic 
Barium 
Beryl1 ium 
Cadmi urn 
Calcium 
Chromium 
Cobalt 
Copper 
I r o n  
Lead 
Cyanide 
Magnesium 
Manganese 
Nickel  
Potassium 
Selenium 
Sodium 
Vanadi urn 

1 Zinc 

(1) Frequency = number o f  detect ions per  number o f  v a l i d  analyses. 



Maximum 
U(nicurn Detected Hean 
Detected Concentration/ Detected Fre.uencv(lJ Location c!m&dhi 

Volatiler (%-/kg) 
Hethylene Choloride 3/6 7.0 . 57.01h8-3 
Acetone 616 27.0 29O.O/WB-3 

Toluene 4/6 14.0 44.O/WB-2 

Total  Xylenes 216 4.0 4.O/WB-1 

h x g a n i a  (uglkgJ 
Aluni  nun 
Arsenic 
Barium 
Beryl l ium 
Cal c i urn 
Chromium 
Cobalt 
Copper 
I r o n  
Lead 
Magnesium 
Manganese 
Njckel  
Potassium 
Vanadium 
Zinc 

(1) Frequency s number o f  detect ions per number of v a l i d  analysis. 



w m i c s  (uglkg) 
Aluni nun 
Arsenic 
Barium 
Beryl l ium 
Cal c i  um 
Chromium 
Cobalt 
Copper 
I r o n  
Lead 
Magnesi um 
Manganese 
Nickel  
Potassium 
Vanadi urn 
Zinc 

Maximum 
Minimum Detected Mean 
~ e t e c t e d  Concentration/ Detected. 

Concentration - FoncentratloQ 

i is .  
(1) Frequency r number of  detections per number of va l id  analys 



y d & i M  luglkg) 

nethvl  ene Chlor ide 
~ c e t b n e  
Carbon Oisul  f i d e  
1 ,I ,l-Trichloroethane 
Tetrachloroethene 
Toluene 
Ethylbenzene 
Total Xylenes, 

"'," 
' 1 1  Maxinun 

Minimum Detected Mean 

betected toncentrat ion/  Detected 
mJ?Ulll(l) o n c e n t r a t i o n  w d  

BETA-BH(: 
Arochlor 1260 

A1 uni num 
Arsenic 
Barium 
Beryl1 ium 
Cadmium 
Calcium 
Chromium 
Cobalt 
copper 
I r o n  
Lead 
Magnesium 
Manganese 
Nickel 
Vanadiur 
Zinc 

(1) Frequency = number o f  detect ions per number o f  v a l i d  analysis. 



Viny l  c h i o r i d e  
Chloroethane 
I, 1-oichloroethene 
1 ,24ichloroethene (Total)  
Chl o r o f o m  
1 ,2-oi chloroethane 
1 .l. 1-Trichloroethanc 

Toluene 
1.1.2,2-~etrachloroethane 

rn ( u g l l )  

N-Ni t rosodi  phenyl amine 

A1 umi nun 
An t iwny  
Arsenic . Barium 
Bery l l ium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
I r o n  
Lead 
Magnesium 
Manganese 
Mercury 
Nickel  
P o t a S s i ~  
Sodium 
Vanadi um 
Zinc 

Hinimum 
(1) Detected. 

flw!mxY m !  

Marimm 
~ e t e c t e d  Mean 

Concentration/ Detected. 
Location en t ra t l on  

I 
(1) Frequency = number of detect ions per number of v a l i d  analysis. 



thloroaethane 
Hethylene Chlor ide 
I ,l-Oichloroethene 
1.2-0ichloroethene .(Total) 
c i t i ~ r o r o m  
1.2-Dichloroethane 
Carbon Tetrachlor lde 
Trichloroethene 
24exanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 

A1 umi nun 
An t imny  
Arsenic 
Barium 
Bery l l i um 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
I r o n  
Lead 
Hagnesium 
Hanaanese 

-~ 

tli ckel . 
Potassium 
Sodium 
Vanadi urn 
Zinc 

Minimum Maximum 
Detected Detected Hean 

Concentration/ Detected. 
Fre.uencu( 1 ) Location -- 

(1) Frequency = number of detect ions per number df v a l i d  analysis. 



c Q E m d  

Volatlles I u g l l )  
V iny l  Chlor ide 
Methylene Chlor ide 
Acetone 

TABLE ' 7 
" 

=FACE WATER S W L E  A N W A L  SUWARY: ON-Zllf 

Maximm 
Detected Mean 

Concentration/ Detected 
Locstion 

2/5 
1 /5 
I15 

1.1-Oichloroethene 2/5 
1.2-Oichloroethene (Total)  2/5 
1.2-Oichloroethane 115 
Trichloroethene 4/5 
1 . I  ,2-Trichloroethanr 115 
Tetrachloroethene 1/5 
Toluene 115 

BL19 lug / l )  
Benzoic Acid 

Inorqanics l u g l l )  
A1 umi num 
Calcium 
Copper 
I r o n  
Magnesium 
Sodium 
Zinc 

(1) Frequency = number o f  detect ions pe r  number o f  v a l i d  an; - 



TABLE 8 

Viny l  Ch lor ide 
Methylene Chlor ide 
Carbon Oisul  f i de  
1 .l-Oichloroethene. 
1.2-Dichloroethene (Total)  
Trichloroethene 
Tetrachloroethene 

Phenanthrene 
Anthracene 
F l  uoranthrene 
Pyrene 
Benzo(a1anthracene . . 
Cl~rysene 
Oi-n-octyl Phthalate 
Benzo(b)fluoranthene 
bnza lk \ f l uo ran thene  

Aluminum 
Barium 
Cadmium 
Calcium 
Chromi um 
Copper 
I r o n  
Lead 
Magnesi urn 
Manganese 
Mercury 
Potassium 
Si 1 ver 

i Sodium 
Zinc 

Haximua 
l l in iarm Detected 
Detected toncentrat ion/  

Lce?lumsx ( I '  Lp"c&mLim Location 

Mean 
Detected 

ConcentraLion 

(1) Frequency I n u d e r  o f  detections per number of v a l i d  analyses. 



Viny l  Chlor ide 
Methylene Chlor ide 
Acetone 
1.21)ichloroethene (Total)  
2-Butanone 
Trichloroethene 
Tetrachloroethene 

F l  uoranthrene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benro(b)fluoranthene 
~enzo(k)f luoranthene 
Benzo(a)pyrene 

A1 umi nun 
An t imny  
Arsenic 
Bar i  urn 
Beryl1 ium 
Cadmi urn 
Cal c i  urn 
Chromi urn 
Cobalt 
Copper 
I r o n  
Lead 
Magnesi um 
Manganese 
Mercury 
Nicke l  
Potassium 
Selenium 
S i l v e r  
Sodium 
Vanadium 
Zinc 

Mjninn:m 
Oetected 

U e n t r a t i o n  

Maxi r u m  
Detected 

Concentration/ 
Location 

Mean 
Oetected 

Qncentrat ion 

( I )  Frequency = number o f  detections per number of v a l i d  analyses. 



T r i c h l  oroethene 
Tetrachloroethene 

m (nglkg) 
oi-0-8utyi, phthalate 
Bu ty l  Benxyl Phthalate 
Bis(2-Ethy1heryl)Phthalate 
0i-n-Octyl Phthal ate 

Pest/PCB (nglkg) 
Arochlor 1254 

lnoraanics (nglkg) 
A1 mi nun 
Barium 
Cadni ua 
calcium 
Chrmiun 
Copper 
l ron 
Lead 
Cyanide 
nagnesiun 
Hanganere 
nercury 
Nicke l  
Zinc 

Detected 
FreauenSY(l) tontent ra t ion 

Haxinun 
Detected Hean 

Concentration/ Detected 
Location Eoncentrati on 

(1) Frequency - number o f  detections per number o f  v a l i d  analyses. 

i 



v- (ugl l  ) 
. Trichloroethene 

pu (ugl l )  
Phenanthrene 

eartLeta L g n )  
Chlordane 

Inorsanicr (ug/l) 
A1 umi num 
Antimony 

. . Arsenic 

Calcium 
Chromium 
copper 
Iron 
Lead 
Mercury 
Nickel 
Selenium 

Minimum Maximum Mean 
Detected Detected Detected 

rreavencv(l) concentrati OR Concentration Loncentration 

(1)  Frequency = n u d e r  of detections per number of val id  analyses. 



EXBIEIT 12 

AMXICAN THEPEOSTAT SITE 
S W m . Y  OF INDICATOR (3IEMICAL.S IN AREA MATRICES 

Surface/ 
Subsurface Surface 

Groundwater Soils Water Sediments 

MLATILFS 
Tetrachloroethylene 

Trichloroethylene 

Chloroform -. 

1,2 Dichloroethane \ 

1 ,l-Dichloroethefie 
l,lr2,2-Tetrachloroethane 
Vinyl Chlori3e 

I?bRmIcs 
. Arsenic 

Cadmiurr* 
Chromiurr.* 

Lead* 

BASE NWIWC/ACID -ABLES 
Bis(2-ethylhexy1)Phthalate 

N - ~ i  trosodi~henylarrine 

X: Indicates compund was detectet above site and relevant background 

levels and has been selected as an indicator for the medium. 

-: Indicates cempound was not selected as an indicator for the medium. 
*: Indicates noncarcinogenic indicator chemical. All remaining contaminants 

listed above are ptential carcinogens. 



TABLE 13 

AMERICA'N THERMOSTAT SITE 

FOR D- 
m C E  W m  AND m 

Parameter 

Age During Exposure 

Duration of expowre 

frequency of exposure ~\ 

(events per year) 

Average Body Weight 

Sediments - 

. 'Sediment Ingestion Rate. 

Gastrointestinal Adsorption 

Sediment Adherence Rate 
Surface area 
exposed 

mg/cm2 

Dermal Adsorption Rate 

Surface Water 

Amount Accidently Ingested 

Surface Area Exposed 
On-Site Drainage Areas 
Schmidt/Roth Ponds 

Hours Exposed 

Most 
Probable 
Case 

6-15 yrs 

5 yrs 

Realistic 
Worst 
CaJe 

6-15 yrs 

9 yrs 

60 days/yr 

SOURCES : 
1 Anderson, et el., 1985 
2 USEPA -P ASS-, 1988 

NOTE: Average end upper bound surface water evaluations 
assume whole body exposures assuming average and upper 900ile 
body surface areas (for children). Average sediment exposure 
evaluations assume exposure to hands and feet only; worst-case 
evaluations assume exposures to hands, legs and feet. 



rmL f  14 

AMERICAN TIiERHOSTAT 5 1 rE 

hraneCsr 
Age During Exposure 

Duration of Exposure 

frequency1 

Average Body weight2 

So i l  Ingestion  ate^ 
Ingestion ~ i o a v a i l a b i l i  ty4 

Oermal Contact Rate 

So i l  Adherence Rate 

Surface Area Exposed Exposed 

IJe-1 Absorption  actor^ 
Respiratory Volurr  ($f ir)  

Inha la t ion Absorption Factor 

Average Exposure 
AzsLhLSk 

6-15 yrs 

5 yrs .  

72 eventslyr 

35 kg 

100 mglevent 

50% 

752.5 q l e v e n t  

0.5 ns/cm? 

lS05 "-2 

0.6% 

1.5 d l h r  

25% 

nadmn-km 
6-15 yrs 

9 yrs 

. 150 eventslyr 

27 kg 

100 mglevent 

100% 

5500 mglevent 

1.0 lg lcn2 

5500 c . 2  

1.2% 

5.7 d l h r  

100% 

sQ!xcs 
- 
- 
- 

USEPA. 1985 

USEPA. 1989 
,I 

Poigcr and Schlatter. 1980 

- 
Schaum. 1985 

USEPA. 1985 

Yang e t  11.. 1986a. 1986b 

ULPA. 1988 

USEPA. 1988 

l ~ r e ~ u e n c i e s  g i v m  for average exposure scenarios assum r c h i l d  v i s i t s  the 
s i t e  2 dayslueek fo r  9 months of the year. Assumed maximum values are approximately 
tw t i n s  greater. 

%can body w i g h t s  f o r  assucd age distr ibut ions.  Source: Developvnt o f  S ta t i s t i ca l  
D is t r ibut ions o r  Ranges o f  Standard Factors Used i n  Exposure Assessents IUSEPA. 1985). 

35011 ingestion rates. u d  t o  be 100 d d a y  far a l l  age groups, w r e  taken from 
recent ly promulgated USPPA guidance (1989). 

4~bsorp t ion  factors arc  bared on studies o f  T t W  (dioxln) absorption from so i l  and f l y  ash (Poiger and Schlattcr, 19801. 

S ~ e m a l  absorption factors c i ted  above also include a d e w 1  bioaivai labi l i ty  factor o f  15% 
per Poiger and Schlatter (1980). 



earmekc 
Age Ouring Exposure 

Duration 
I 

~requency l I I 
I 

Average Body Weight 

So i l  Ingestion IIate2 

Ingestion ~ i o a v a i l a b i l i t ~  

Dermal Contact Rate 

So i l  Adherence Rate 

Surface Area Exposed 

Dermal Absorption rac tor4  

Respiratory Volume 

Inha la t ion Absorption Factors 

Average Exposure 
Best E w k  

Adult 

10 yrs 

230 d l y r  

70 kg 

100 mglday 

50% 

1080 ngfevcnt 

0.5 n g l c d  

2160 c d  

0.6% 

1.3 G l h r  

25% 

Haximum Case 

Adult 

40 yrs 

230 dyslyr 

70 kg 

100 nglday 

100% 

8700 nglevent 

1.0 nglcn2 

8700 c d  

1.2% 

7.1 d l h r  

100% 

%!umx - 
- 
- 

USEPA. 1985 

USEPA. 1989 
,' 

Poiger 6 Schlr t tcr .  1980 

- 
Schaum. 1985 

USEPA. 1985 

Yang e t  a1 . . 1984a. 1986b 

~ ~ r e ~ u e n c l e s  for  both avcragc a d  u x l u m  exposure scenarios assume an adult works 
on-site i n  the absence of renediation 5 dayslwek fo r  11.5 months laccounts fo r  2 
week vacation). 

25011 ingestion rates. assumed t o  be 100 mg/day fo r  a l l  age groups. wcr i  taken from 
recent1 y pronulgated USEPA guidance (1989). 

3~bsorpt ion factors are based on studies of TCW (dioxin) absorption f r m  s o i l  and f1 y ash (Poiger an 

% e m 1  absorption factors c i ted  above include a dermal b ioava i l ab i l i t y  factor of 15% 
per Poiger and Schlatter 11980). 

chl i 





EXiIBIT 17 
AMERICAN MERMOSPAT SITE 

CANCER POTENCI FACIDRS AND WEIGKT CF EVIDENCE CLASSIFICATIONS: 

AmNIC 
CADMIUM 

1.8E+00 1.5E+01 A CAG 
NA 6.1Et00 B1 CAG 

CAG 
-~ - 

I$-NI?ROSODIPHENYLAMINE . 4 -9E-03 . NA BZ CAG 
1 r 2  DICHLOr(0ETHANE ' 9.1E-02 9.1E-02 82 CAG 
1.1 DICHLaROEMYLENE 5 .8E-O& 1 .16E:+OO C Em 
1 ; 1 ~ 2 ~ 2  TEzR&XLORO- 2.0~-0i  2 .OE-01 C CAG 

FPHANE 
TEIWCHLOW 5.1E-02 NA B2 CAG 

CAG 

- C a n x r  potency fac tor  f o r  eac5 exposure route a s  defined by IRIS (EPA, * - 
r ,  - -  . 1989 ) . EPA We i @ t  of Evidence c lass i f ica t ions  are defined as  follows: 

. - - - Group A - Human Carcinogen. Suff icient  evidence from epidemiologic 
s tudies  t o  support a causal associat ion tehreen exposure and 
c a n e r .  

Group B1 - Probable Human Carcinogen. Limited evidence of 
carcinogenicity i n  humns f ran  epideniologic studies. 

Group B2 - Probable Human Carcinogen. Suff ic ient  evidence of 
carcinogenicity i n  animls, inadequate evidence of 

Group C - Possible Ruman Carcinogen. Limited evidence of 
Carcinogenicity in  animals. 

Source: E A  = Health Effects  Assessnent Dccllment 
ULG = Carcinogen Assessnent Grow 

N(TrE: For those ampounds where inhalation criteria are not available, q e  
o r a l  criteria w i l l  be used as the cancer potency f s t o r  in e ~ l u a t l n g  
po ten t i a l  r i sk  posed by those ampounds. 



EXHIBIT 18 

AMERICAN THERMOSTAT SITE 
FOR NONCARCINOGENIC CHEMICALS 

CHEMICAL 

MERCURY (INORGANIC) 
CHROMIUM (HEXAVALENT) 
CHLOROFORM \ 

TETRACHLOROETH~ENE 

CHROMIUM 
(TRIVALENT) 

LEAD 

REFERENCE DOSE USEPA 
SOURCE 

RfD 
Rf D 
RFD 
HEA 
Rf D 
Rf D 
Rf D 

RfD 

RfD 
MCL 

tmmL: 
1) RfD VALUES PERTAIN TO CHRONIC INTAKE. 

2 )  SOURCES ARE EITHER USEPA REFERENCE DOSE WORK GROUP (RfD) 
OR USEPA HEALTH EFFECTS ASSESSMENT GROUP (HEA) 

3 )  CHEMICALS IN BOLDFACE ALSO EXHIBIT CARCINOGENIC TOXICIn 
-- 



Carcinogenic Contaminants . 
A t  GW concentration: 
Action Level Ratios 

On-Si te  Off-Site 

llRecommededu 
Act ion 

On-Site Concentrations Off-Site Concentratians Level 

Cancer Ground- 
' Geometric ' Geometric Potency ' 1 0 4  Risk water Geom Geom 

Carcinogani c Uean . Nax inm Hean Maxim@ -1 Action Level C0nC. Uean Uax Uean Hax 
u o l l  u o l l  u o l l  u a n  m/ko/dav u d l  ua/l (11 Source us11 uo/l u s l l  11 

Tetrachloroethene 548.185 24000 23.73 310000 5.10E-02 0.69 5.0 NYS K L ( 1 )  109.6 4800.0 4.7 62000.0 
Tr ichloroethene 25.6 440 3.18 240' l.lOE-02 3.18 ,'5.0 NYS UCL(1) 5.1 88.0 0.6 48.0 
V i n y l  Ch lor ide 7.42 150.000 3.75 5.0 2.00E-01 0.18 2.0 NYS UCL(1) 3.7 75.0 1.9 2.5 
Arsenic 5.5 9.900 8.72 245.0 l.BOE+OO 0.02 25.0 NYS UCL(1) 1.1 2.0 1.7 49.0 
1.1.2.2-Tetrachloro- 

ethane 5:27 100.000 2.48 2.5 2.00E-01 0.18 5.0 NYS lKL(1) 1.1 20.0 0.5 0.5 

1.2-Oichloroethane 2.75 5 2.62 4 9.10E-02 0.38 ' 5.0 NYS lKL(1) 0.6 1.0 0.5 0.8 
1.l-l)ichloroethane 1.63 2 1.38 2.5 5.8OE-01 0.06 5.0 NYS K L ( 1 )  0.3 0.4 0.3 0 .S 
N-Nitrosodiphenylamine 5.4 14 ND 5 4.90E-03 7.14 50.0 NYS K L ( 1 )  0.1 0.3 NO 0.1 
Chloroform 2.3 2.5 3.00 200 6.10E-03 5.74 100.0 NYS K L ( 1 )  0.02 0.03 0.03 2.2 

"Recomded" Carcinogenic Contaminants 
Act ion A t  GW Concentration: 

On-Site Concentrations Off-Site Concentrations Level Action Level Ratios 
On-Si t e  Off-Site 

Cancer Ground- 
Geonctri c G m w t r i c  Potency 1 0 4  Risk water Geom Geom 

Woncarcinogeni C Uean Haximum Hean Haximum -1 Action Level Conc. Mean Uax Hean Hax 

eaCpmter U O / ~  
" a l l  u o l l  us / l  molksldav u q - g g  

Lead 83.24 170 95.78 1610 1 .14E-03 39.9 25 NYS K L ( 2 )  3.3 6.8 3.8 66.4 
Chromium ( V I )  20.391 90.4 13.94 521 5.00E-03 175.0 50 NYSKL(2)0.4  1.8 0.3 10.4 
Cadni urn 2.83 52.2 4.07 23.4 5.00E-04 17.5 10 NYS K L ( 2 )  0.3 0.7 0.4 3.2 

(1) Source: NYWOH Bureau of Publ ic Water Supply and Protect ion Regulations f o r  Standards L im i t i ng  Organic Chemical Containation i n  Dr inking Water. Novenler 
23, 1988 (10 NYCRR 5) .  

(2) Source: NYSOEC-NYS Adden t  Water Q u a l i t y  Standards and Guidance Values. Apr i l  1987. 



Reconaended So i l  Action Levels: PPM 

On-Si t e  Surface S o i l  Concentration Current Use Exposures Future Use Exposures 

Cancer Best Upper Best Upper 
G e m t r i c  Upper Potency Estimate Bound Estimate Bound 

Hean, Median Quart i le Maximum -1 Exposures Exposure Exposure Exposure Carcinogenic 
W a n e t e r  m / k o '  n g L k g _ _ m 9 / k 0  m l k o  malkoldav m l k a  malka WJlk‘l M / ~ O  

Tetrachloroethylena 2.406 4.650 1200.0 2700.0 5.1OE-02 893.5 84.9 270.0 18.6 
Tr ich loroethy lene 0.009 0.003 7.0 9.3 1.lOE-02 4142.4 393.5 1251.6 85.5 
Bls(2-ethylhexy1)- 

ph tha la te  0.021 0.183 0.4 0.4 6 .ME-04 66616.9 6327.9 20128.5 1390.5 , 



COST ESTIMATE BUMMARY OF ALTERNATIVEB 

Capital 
Coat Annual 0 f i  M 

~otal Preaent Worth 
5% Discount Rate 

BOIL - 

SC-1 - NO Action $ 26,500 $ 44,400 $ 736,800 

SC-3 - on-site Incineration $ 8,322,800 . o $ 8,322,800 

SC-4 - Off-Site Incineration $17,918,700 0 $17,918,700 

SC-5 - Low Temperature $ 2;772,400 
Enhanced Volatilization 

GROWNDWRTER ALTERNATIVES 

GW-i - NO Action 
GW-2 - Limited Action 
GW-3 - Air stripping 
aw-4 - ~ i r  stripping/ -_  - 1  

Carbon ~dsorption 
GW-6, - uv Oxidation 
BUILDING DECONTAHINRTIObl ALT. 

I 

BD-1 - NO Action 0 $ 300 $ 4,600 

BD-2 - Decontamination $ 284,900 $ o $ 284,900 
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A - 

JUN-28-1990 11:17 FROM NYS.ENUIR.CONSEFURTI0N TO 8-592689212264761D F.02 

h 

T' 

c QW York State Department of Environmental Conservation 
.d Wolf Road, Albany, New York 12233 -7010 rqb" - 

Thomas C. Jorllng 
Commluslonsr 

< 

Xr. Constantine Sidamon-Eristoff 
Regional Administrator 
U.S. Environmental Protection Agency 
Region 11 
26 Federal Plaza 
New York, NY 10278 

J U M  2 8 1990 

Dear Mr. Sidamon-Eristoff: 

Re: American Thermostat 
NYSDEC Id. No. 420006 

I am pleased to advise you that the New York State Department of 
Environmental Conservation concurs with the remedial alternatives 
specified in the Record of Decision for the American Thermostat site. 

We look forward to participating i n  the design of  the remedies, 
and urge you to commence at the earliest date. 

Deputy Commissioner 
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