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DECLARATION FOR THE RECORD OF DECISION 

SlTE NAME AND LOCATION 

Jones Chemicals, Inc. Superfund Site 
Caledonia, Livingston County, New York 

Superfund Site Identification Number: NYD000813428 
Operable Unit 1' 

STATEMENT OF BASIS AND PURPOSE 

This Record of Decision (ROD) documents the U.S. Environmental 
Protection Agency's selection of a remedy for the Jones Chemicals, Inc. 
Superfurld site (Site), which is  chosen in accordance with the require- 
ments of the Comprehsnsive Environmental Response, Compensation, 
and Liability Act of 1980, as amended (CERCLA), 42 U.S.C. 59601 et 
seq., and the National Oil and Hazardous Substances Pollution 
Contingency Plan, 40 CFR Part 300. This decision document explains the 
f ac~ua l  and legal basis for selecting the remedy for the Site. The 
attached index (see Appendix I l l )  identifies the items that comprise the 
Administrative Record upon which the selection of the remedy is  based. 

The New York State Department of Environmental Conservation was 
consulted on the planned remedy in accordance with CERCLA Section 
121(f), 42 U.S.C. §9621(f), and it concurs with the selected remedy (see 
Appendix IV). 

ASSESSMENT OF THE SlTE 

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

' This response action applies a comprehensiveapproach; therefore, only one operable unit is required 
to rernediate the site. 



DESCRIPTION OF THE SELECTED REMEDY 

The major components of  the selected remedy include the following: 

Treatment of  soils in  the Former Solvent Tank Source Area at the 
JCI Jones Chemicals, Inc. (Jones) plant grounds exceeding New 
York State soi l  cleanup objectives by in-situ soi l  vapor extraction; 

Extraction of contaminated groundwater in  the Former Solvent Tank 
Source Area uti l izing a network of  recovery wells i n  the overburden 
and bedrock aquifers; 

Treatment of  the extracted groundwater with the exist ing air 
stripper, which allows for the uti l ization of  the treated water as 
noncontact cooling water a i th in the Jones plant, and discharge of 
the noncon!act c00i;ng water to the on-Site lagoons unti l  
groundwater standards in  tne Former Solvent Tank Source Area are 
achieved; 

In-situ treatment of the dense nonaqueous phase l iquid (DNAPL) 
in the aquifer underlying the Former Solvent Tank Source Area2 with 
an oxidizing agent, such as potassium permanganate or hydrogen 
peroxide; 

Continued extraction and treatment of contaminated groundwater 
from the North Well; 

Discontinued pumping from the West Well to el iminate the potential 
to draw contaminants to deeper water-bearing zones; 

Monitored natural attenuation of the contaminated groundwater 
located outside the Former Solvent Tank Source Area and beyond 
the influence of the North Well; and 

Implementation of institutional controls (Le., deed restr ict ions) to 
l imit future on-Site groundwater use to nonpotable purposes unt i l  
groundwater cleanup standards are achieved. 

' The magnitude of the tetrachlomethylene (PCE) concentrations in the bedrock aquifer in the Former 
Solvent Tank Area indicates the potential presence of such PCE in the form of a DNAPL, a 
'principal threat waste." As noted above, this 'principal threat waste" will be treated via the in-well 
injection of an oxidizing agent. 



During the design phase, samples will be collected to optimize the 
placement of the extraction wells in the Former Solvent Tank Source Area 
and to better characterize the extent of the DNAPL contamination. 

As part of a long-term groundwater monitoring program, groundwater 
samples will be collected and analyzed quarterly in  orderto verify that the 
level and extent of groundwater contaminants (e.g., volatile organic 
compounds) are declining and that conditions are protective of human 
health and the environment. In  addition, biodegradation parameters 
(e .g. ,  oxygen, nitrate, sulfate, methane, ethane, ethene, alkalinity, redox 
potential, pH, temperature, conductivity, chloride, and total organic 
carbon) will be used to assess the progress of the degradation process. 
If  i t  is determined that monitored natural attenuation is not effective in 
restoring groundwater quality outside of t1.e Former Solvent Tank Source 
Area in a reasonable time frame, tner remedial actions, such as 
enhanced reductive dechlorination3 or groundwater extraction and 
treatment, may be impleme~ted.  

DECLARATION OF STATUTORY DETERMINATIONS 

The selected remedy meets the requirements for remedial actions set 
forth in  CERCLA Section 121,42 U.S.C. 59621, in  that it: 1) is protective 
of human health and the environment; 2) meets a level or standard of 
control of the hazardous substances, pollutants and contaminants, which 
at least attains the legally applicable or relevant and appropriate 
requirements under federal and state laws; 3) is cost-effective; and 4) 
utilizes permanent solutions and alternative treatment (or resource 
recovery) technologies to the maximum extent practicable. In keeping 
with the statutory preference for treatment that reduces toxicity, mobility, 
or volume of contaminated media as a principal element of the remedy, 
the contaminated groundwater will be collected and treated. In addition, 
the contaminated soil in  the Former Solvent Tank Source Area and the 
DNAPL in the aquifer underlying the Former Solvent Tank Source Area 
wil l  be treated in-situ. 

This remedy will result in  the reduction of hazardous substances, 
pollutants, or contaminants on-Site to levels that will permit unlimited use 
of and unrestricted exposure to the Site. However, because i t  may take 
more than five years to attain cleanup levels in  the groundwater, a Site 

Under this process, microbes remove the chlorine from the volatile organic compounds, allowing the 
compounds to further degrade into carbon dioxide and water. 

iii 



review may be conducted no less than once every five years after 
initiation of the remedial action to ensure that the remedy is, or wil l  be, 
protective of  human health and the environment. 

ROD DATA CERTIFICATION CHECKLIST 

The ROD contains the remedy selection information noted below. More 
details may be found in the Administrative Record f i le for this Site. 

Chemicals of concern and their respective concentrations (see 
ROD, pages 5-7); 

Baseline risk represented by the chemicals of concern (see ROD, 
pages 8-13); 

Cleanup levels established for c5emicals of concern and the basis 
for these levels (see ROD, Appendix 11, Table 7);  

How source materials constituting principal threats are addressed 
(see ROD, pages 7-8); 

Current and reasonably-anticipated future land use assumptions 
and current and potential future beneficial uses of groundwater 
used in the baseline risk assessment and ROD (see ROD, page 8); 

Potential land and groundwater use that will be available at the Site 
as a result of the selected remedy (see ROD, page 36); 

Estimated capital, annual operation and maintenance, and total 
present-worth costs, discount rate, and the number of years over 
which the remedy cost estimates are projected (see ROD, pages 38- 
39); and 

Key factors that led to selecting the remedy ( i .e. ,  how the selected ' 

remedy provides the best balance of tradeoffs with respect to the 
balancing and modifying criteria, highlighting criteria key to the 
decision) (see ROD, pages 33-40). 

AUTHORIZING SIGNATURE 

Date 



RECORD OF DECISION FACT SHEET 
EPA REGION II 

Site name: 

Site location: 

HRS score: 

Listed on the NPL: 

Record  o f  Dec is ion 

Date signed: 

Selected remedy: 

Capital cost: 

Monitoring cost: 

Present-worth cost: 

Primary Contact: 

Secondary Contact: 

Main PRPs 

Waste 

Waste type: 

Waste origin: 

Contaminated media: 

Jones Chemicals, Inc. Site 

Caledonia, Livingston County, New York 

33.62 

February 21, 1990 

September 27, 2000 

In -s i tu  so i l  vapor  ex t rac t ion  o f  the  
contaminated soil, aroundwzter extraction 
and treatment in tne source area, in-situ 
dense nonaqueous phase liquid treatment, 
and monitored natural attenuation of the 
groundwater outside the source area. 

$237,000, annually 

$2.3 Million (7% discount rate for 15 years) 

George Jacob, Remedial Project Manager, 
(212) 637-4266 

Joel Singerman, Chief, Central New York 
Remediation Section, (212) 637-4258 

JCI Jones Chemicals, Inc. 

Volatile organic compounds 

On-Site spills 

Soil and groundwater 



DECISION SUMMARY 

Jones Chemicals, Inc. Superfund Site 
Caledonia, Livingston County, New York 

United States Environmental Protection Agency 
Region I I  

New York, New York 
September 2000 



TABLE OF CONTENTS 
PAGE 

. . . . . . . . . . . . . . . . . . . . . . . .  SITE NAME. LOCATION. AND DESCRIPTION 1 

SITE HISTORY AND ENFORCEMENT ACTIVITIES . . . . . . . . . . . . . . . . . . .  2 

HIGHLIGHTS OF COMMUNITY PARTICIPATION . . . . . . . . . . . . . . . . . . . . .  4 

SCOPE AND ROLE OF OPERABLE UNIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  SUMMARY OF SITE CHARACTERISTICS 5 

Surface and Subsurface Soils . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . .  5 
Groundwater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

PRINCIPAL THREAT WASTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

CURRENT AND POTENTIAL FUTURE SlTE AND RESOURCE USES . . 8 

SUMMARYOFSITERISKS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

Human ~ e a l t h  Risk Assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 
Ecological Risk Assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Basis for Action 13 

REMEDIAL ACTION OBJECTIVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 

DESCRIPTION OF ALTERNATIVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 

Soil  Remedial Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Al ternat ives- I  15 

Alternat ives-2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Alternative S-3 16 

Alternat ives-4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 

Groundwater Remedial Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . .  18 
Alternative GW-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 
Alternative GW-2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 
Alternative GW-3 ....................................... 20 
Alternative GW-4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

COMPARATIVE ANALYSIS OF ALTERNATIVES .... . . . . . . . . . . . . . . . . .  22 

SELECTEDREMEDY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 

STATUTORY DETERMINATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 

DOCUMENTATION OF SIGNIFICANT CHANGES . . . . . . . . . . . . . . . . . . . .  40 



L 

ATTACHMENTS 
I 

TABLE OF CONTENTS continued 

L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  APPENDIXI.  FIGURES A-I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

L . . . . . . . . . . . . . .  
APPENDIX 1 1 .  TABLES .A-I1 
APPENDIX Il l .  ADMINISTRATIVE RECORD INDEX A-Ill 

. . . . . . . . . . . .  APPENDIX IV. STATE LETTER OF CONCURRENCE A-IV 
. . . . . . . . . . . . . . . . . .  

I APPENDIX V. RESPONSIVENESS SUMMARY A-V 



SITE NAME, LOCATION, AND DESCRIPTION 

The Jones Chemicals, Inc. site1 (the "Site"), situated in a relatively flat, 
sparsely populated, lightly industrialized suburban area of the Village of 
Caledonia, includes the JCI Jones Chemicals, Inc. (Jones) plant. The site 
is bordered by Iroquois Road to the south, farmlands to the north, and 
homes to the east and west (see Figure 1). A construction company and 
a printing company are located immediately northwest of the plant. A golf 
course, baseball field, and tennis court are present immediately south of 
Iroquois Road. The site vicinity to the west and southwest is populated 
with light service industries, including hardware stores, gasoline stations, 
dry cleaners, restaurants, and other commercial businesses. 

There are nine buildings located on the 10-acre manufacturing plant 
grounds, consisting of office space, drum storage sheds, interconnected 
warehouse buildings, a bleach manufacturing building, and a chlorine and 
sulfur dioxide repackaging building. The areas around the buildings are 
paved with asphalt. The Main Service Railway lines run west to east to 
the north of the buildings. A large area south of the buildings, facing 
Iroquois Road, is grass-covered. The area north of the buildings is known 
as the "North Property." The eastern portion of  the North Property is 
covered by gravel; the western portion by grass. Three unlined lagoons 
are located to the northwest of the bleach manufacturing building. (See 
Figure 2.) 

The plant property, which has been used for industrial purposes since 
1939, is presently zoned industrial and light industrial; i t  is  anticipated 
that the land use will not change in the future2. 

The United States Environmental Protection Agency (EPA) is  the lead 
agency for this Site; the New York State Department of Environmental 
Conservation (NYSDEC) is  the support agency. The investigatory work at 
this Site was performed by Jones, the identified potentially responsible 
party (PRP), under an Administrative Order on Consent (AOC) with EPA. 

Superfund Site Identification Number: NYD000813428. 

Source: Letter from Michelle M. Chapman, Code Enforcement Officer, Village of Caledonia, 
Caledonia. New York, to Joel Singerman, Chief, Central New York Remediation Section, EPA, dated 
May 23, 2000. (This letter is included in the Administrative Record file for this Site.) 



SITE HISTORY AND ENFORCEMENT ACTIVITIES 

Jones purchased the majority of the plant property in  1939, which, at the 
time, included an orchard, agricultural fields, and pasture lands. Soon 
after the purchase of the property, Jones began the production of sodium 
hypochlorite (bleach), I n  1942, Jones purchased properties located 
adjacent to the plant to the north and east, and began repackaging 
chlorine from bulk sources to cylinders and I - ton  containers there. 
Titanium tetrachloride was briefly manufactured between 1942 and 1943 
for the U.S. Government during World War II for use in smokescreen 
operations. Repackaging of anhydrous ammonia and acids began in 1947. 
The production of aqua ammonia and bulk storage of hydrochloric, 
sulfuric, nitric, and hydrofluosilicic acids started in 1953. Between 1960 
and approximately 1977, volatile organic compounds (VOCs), including 
tetrachloroethene (PCE), trichloroethene (TCE), toluene, I , I ,  1- 
trichloroethane (1,1,1-TCA), methylene chloride, and Stoddard solvent, 
were repackaged from bulk to smaller containers for saleldistribution. 
Aqua ammonia was produced by combining water and ammonia unt i l  
1995. 

In 1971, Jones began to transport commercial hazardous wastes not 
generated by Jones. The hazardous waste materials were temporarily 
stored on-Site prior to transport and disposal off-Site. Jones 
discontinued the transportation and on-Site storage of hazardous wastes 
in 1980. 

Repackaging of chemicals from bulk to small containers has been one of 
the primary activities at the plant. These repackaged chemicals not only 
include the chemicals manufactured at the plant, but also those that were 
brought in bulk loads for redistribution. Materials brought in bulk form 
were generally stored in shipping containers (i.e., railroad tank cars or 
tanker trucks), aboveground storage tanks, and underground storage 
tanks. The majority of these tanks were taken out of service and removed 
between 1981 and 1986. 

Commercial activities at the Site presently include the manufacturing of  
sodium hypochlorite through the reaction of chlorine and dilute sodium 
hydroxide, manufacturing of sodium bisulfite through the reaction of dilute 
sodium hydroxide and sulfur dioxide, repackaging and distribution of  
chlorine, sulfur dioxide, sodium hydroxide, and various acids, such as 
muriatic acid and hydrofluosilicic acid, from bulk to small containers, and 
the distribution of various inorganic water treatment chemicals, such as 
soda ash and lime. 



The principal waste stream from the plant has been wastewater from tank 
washings, floor washings, and other waste l iquids from handling and 
packaging. This waste stream is  f i rst  treated by the on-Site elementary 
neutralization system through the addition of  sulfur dioxide or caustic 
soda. The wastewater is then mixed in an approximately 1-to-99 ratio 
with noncontact cooling water. This mixture is then discharged to the 
infiltration lagoon system in accordance with a New York State Pollutant 
Discharge Elimination System (SPDES) permit. 

Available records indicate that the sludge that forms in the inf i l trat ion 
lagoons (which were constructed i n  the mid-1950s) has been excavated 
at least three times. The excavated sludge from the f irst two excavation 
events was spread on the ground in  the vicinity of the lagoons, while the 
sludge from the third excavation event was disposed of in  a municipal 
landfill. 

VOCs were f irst reported in  July 1981 in  the production wells at the plant 
an; i n  the discharge water to the lagoons. A subsequent hydrogeologic 
i nv~s t iga t ion  by Jones indicated the presence of VOCs in  the  so i l  and 
groundwater underlying the plant's property. In  June 1986, relatively high 
concentrations of  PCE at 1,160 and 765 micrograms per l i ter (pgl l) were 
detected in  the plant's production wells, referred to  as the "North Well" 
and the 'West Well," respectively (see Figure 2). The North Well, 
located in the northern portion of  the plant property, has a capacity of 300 
to 400 gallons per minute (gpm). The West Well, located in  the western 
portion of  the plant, has a capacity of  approximately 15 gpm. The North 
Well and the West Well are screened in the overburden and bedrock 
aquifers, respectively. 

Throughout the plant's operation, spil ls occurred during the handling of  
many of the above-mentioned chemicals, contaminating the Jones soi l  
and underlying groundwater. 

The Site was proposed for inclusion on the National Priorit ies List (NPL) 
in  June 1988; i t  was l isted on the NPL in February 1990. 

On August 8,1990, EPA notif ied Jones that EPA considered Jones a PRP 
with respect to  the Site, and provided Jones with the opportunity to  enter 
into an Administrative Order on Consent (AOC) with EPA to  perform a 
remedial investigation and feasibil ity study (RIIFS) for  the  Site to  
determine the nature and extent of the contamination at and emanating 
from the Site and to identify and evaluate remedial alternatives. In March 
1991. Jones entered into an AOC with EPA. 



To comply with its SPDES permit and to collect data for treatability study 
work related to the RIIFS, in May 1996, Jones installed an air stripper to 
treat the noncontact cooling water from the North Well and the West Well 
prior t o  discharge t o  the lagoons. Monitoring of the discharge water 
indicates that VOCs are below detection limits after treatment. 

The final RI and FS reports, completed by Jones' contractor pursuant to 
the 1991 AOC, were delivered to EPA in June and September 1999, 
respectively. 

HIGHLIGHTS OF COMMUNITY PARTICIPATION 

The RI report, FS report, and Proposed Plan for the Site were made 
available to ihe public in  both the Administrative Record and information 
repositories maintained at the EPA Docket Room in the Region II New 
York City office and two local information repositories: the Village of 
Caledonia Library, 3108 Main Street, Caledonia, New York and the Village 
of Caledonia Clerks Office, 30-95 Main Street, Caledonia, New York. A 
notice of  availability of the above-referenced documents was published 
in the Livingston County News on July 20, 2000. A public comment period 
was held from July 20, 2000 to August 19, 2000. On August 14, 2000, 
EPA conducted a public meeting at the Caledonia-Mumford Central 
School, 99 North Street, Caledonia, New York, to present the findings of 
the Rl lFS and answer questions from the public about the Site and the 
remedial alternatives under consideration and the preferred soil  and 
groundwater alternatives. 

The public generally supports the selected remedy. Public comment was 
related to Site contaminants, the threat to public and private water 
supplies, the risks posed by the Site, the selected soi l  and groundwater 
treatment processes, and the financing of the project. Responses to the 
comments received at the public meeting (no written comments were 
received) are included in the Responsiveness Summary (see Appendix V). 

Since it i s  not anticipated that the industrial zoning of the plant property 
will change i n  the future, efforts were not made to solicit the public's 
views on the assumptions about reasonably anticipated future land use. 
Although i t  is not likely that the groundwater underlying the plant wil l  be 
used for potable purp,oses i n  the foreseeable future, at the public 
meeting, representatives from EPA solicited community input on the 
potential future beneficial groundwater uses at the Site as a whole. 



SCOPE AND ROLE OF OPERABLE UNIT 

The National Oil  and Hazardous Substances Pollution Contingency Plan 
(NCP), 40 CFR Section 300.5, defines an operable unit as a discrete 
action that comprises an incremental step toward comprehensively 
addressina Site problems. This discrete   or ti on of a remedial resDonse 
manages migration, or eliminates or miiigates a release, threai  of a 
release, or pathwav of exDosure. The cleanup of a Site can be divided 
into a number of operabie units, depending 'on the complexity of the 
problems associated with the Site. Operable units may address 
geographical portions of a Site, specific Site problems, or init ial phase of 
an action, or may consist of any set of actions performed over time or any 
actions that are concurrent but located in  different parts of a Site. 

This response action s j p l i es  a comprehensive approach; therefore, only 
one operable un:! is required to remediate the Site. The primary 
objectives of this actior. are to control the sources o f  contamination at the 
Site, to minimize the m~sra t ion  of contaminants, to minimize any potential 
future health and environmental impacts, and to restore the groundwater 
to  cleanup standards. 

SUMMARY OF SITE CHARACTERISTICS 

The purpose of the RI, conducted from 1991 to  1999, was to determine 
the nature and extent of the contamination at and emanating from the 
Site. The results of the RI are summarized below. 

Sur face and Subsurface So i l s  

The results of 19 soil samples collected across the Site showed PCE 
concentrations ranging from below detection to 330,000 micrograms per 
kilogram (pglkg) and TCE concentrations ranging from below detection to  
320 pglkg. The highest soil concentrations of PCE and TCE were 
detected in  a 150-foot by 20-foot area located at the Site of a former 
aboveground solvent tank (hereinafter, referred to  the "Former Solvent 
Tank Area"), located in the wester11 portion of the property. (See Figure 
3.)  

Groundwater  

The Site is underlain by two distinct stratigraphic zones, an upper 
overburden zone and an underlying bedrock zone, as shown in Figure 4. 



The overburden zone consists of approximately 30 to 70 feet of  glacial 
deposits (a mixture of gravel, sand, and silt). Groundwater elevations 
measured at the Site indicate that the principal groundwater flow direction 
in the overburden zone is toward the northeast. (See Figure 5.) 

Carbonate bedrock (dolomite) is  found below the glacial deposits. The 
surface of the bedrock slopes steeply to the west. Cores taken at the Site 
indicate that the upper portion of the zone (10 feet or less) is  highly 
weathered and fractured. The groundwater yield within the bedrock occurs 
primarily i n  the weathered portion andlor through fractures. Groundwater 
elevation data indicates that groundwater flow in the bedrock is both to 
the west and northeast. There also appears to be an upward vertical 
gradient indicating flow from the deeper to shallower water-bearing 
zones. (See Figure 6.) 

An approximately 1,500-foot (alo1.g the northeast-southwest axis) by 720- 
foot (along the north-south ;xis) groundwater VOC plume, consisting of 
primarily PCE, and its degradation products TCE and I ,2-dichloroethene 
(1,2-DCE), extends from the F o r m ~ r  Solvent Tank Source Area to the east 
and the northeastern property boundary. Vertically, the contamination 
extends to at least 48 feet below the ground surface in the source area. 
(See Figure 7.) 

Groundwater sampling results from the overburden aquifer in  the Former 
Solvent Tank Area showed concentrations of PCE and TCE as high as 
5,500 pgl l  and 130 pg11, respectively. Although there is groundwater 
contamination in the overburden aquifer outside the Former Solvent Tank 
Area, i t  appears that the North Well has helped to limit the migration of 
the plume (while 140 pg l l  PCE was detected at the North Well, PCE 
concentrations significantly taper off beyond it, ranging from below 
detection to 22 pg11). (See Figure 8.) 

I n  the bedrock aquifer in  the vicinity of the Former Solvent Tank Area, 
PCE and TCE were detected at concentrations as high as 62,000 pgl l  and 
100 pg11, respectively. With the exception of the detection of 340 pg l l  
PCE in the West Well, relatively low concentrations of PCE and TCE (less 
than 10 pg11) were detected outside the Former Solvent Tank Area. (See 
Figure 9.) 

Periodic sampling of the Village of Caledonia's water supply wells from 
1983 through 1989 showed the presence of PCE, TCE, and 1,1,1-TCA. 
In 1991, the Village installed an air stripper to treat the water prior to 
distribution. The results from March 21, 2000 sampling indicate that the 
contaminant concentrations meet drinking water standards prior to 



treatment3. While the Jones plant's southern boundary is located 
approximately 700 feet from the Vil lage of Caledonia's water supply wells, 
i t  has not been determined that the Site was the source of this 
contamination. Observing groundwater flow paths would ordinarily allow 
a determination as to whether or not the Site was a source of this 
contamination. However, since the groundwater flow path has been 
altered (the Vil lage took a water supply well  out of  service in  1994 and 
the prolonged pumping of the on-Site production wells has altered the 
natural groundwater flow path), such a determination cannot be  made. 

There are two private residential wells located approximately one mile 
from the plant which have shown chlorinated solvent contamination. 
NYSDEC installed and is presently maintaining treatment systems on 
these wells. The contaminants found in these wells are only slightly 
above drinking water standards. Given +he low levels of  contamination 
and considering the distance of the wells f r m  the Site, i t  is unlikely that 
the Site is the source. The source of the contamination of  these wells 
has yet to  be identif ied. 

PRINCIPAL THREAT WASTE 

The NCP establishes an expectation that EPA wi l l  use treatment to 
address the principal threats posed by a Site wherever practicable (NCP 
Section 300.430 (a)( l ) ( i i i ) (A)) .  The "principal threat" concept i s  applied 
to the characterization of  "source materials" at a Superfund Site. A 
source material is material that includes or contains hazardous 
substances, pollutants, or contaminants that act as a reservoir for the 
migration of  contamination to groundwater, surface water, or air, or acts 
as a source for direct exposure. Principal threat wastes are those source 
materials considered to be highly toxic or highly mobile that general ly 
cannot be reliably contained, or would present a significant risk to human 
health or the environment should exposure occur. The decision to t reat 
these wastes is made on a Site-specific basis through a detailed analysis 
of alternatives, using the remedy selection criteria which are described 
below. This analysis provides a basis for making a statutory f inding that 
the remedy employs treatment as a principal element. 

The magnitude of the PCE concentrations in  the bedrock aquifer in  the 
Former Solvent Tank Area indicates the potential presence o f  such PCE 

The sample results are included in Table 1. 
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i n  the form of a DNAPL, a principal threat waste. Since much lower levels 
of  PCE were detected in groundwater samples collected outside the 
Former Solvent Tank Area, i t  appears that the DNAPL may be limited to 
the source area. 

CURRENT AND POTENTIAL FUTURE SlTE AND RESOURCE USES 

The plant property, which has been used for industr ial purposes since 
1939, is presently zoned industrial and l ight industrial; i t  i s  anticipated 
that the land use wil l  not change in  the future4. 

The groundwater underlying the plant is contaminated. Although the 
plant's production wells provide noncontact coolir,g water for the plant 
after treatment, potable water for the plant is obtair,ed from the Vil lage 
of Caledonia's well  system. Therzfore, i t  is not l ikely that the 
groundwater underlying the plant wil l  be used for pot&ole purposes in  the 
foreseeable future. 

The Jones plant's southern boundary is located approximately 700 feet 
from the Vil lage of Caledonia's water supply wells5. Based upon 
groundwater sampling results, i t  appears that tbe on-plant production 
wells are preventing the migration of  contaminated groundwater beyond 
the property boundaries. Should the on-plant production wells cease to 
operate, the migration of  contaminated groundwater beyond the plant 
boundaries might occur. 

SUMMARY OF SlTE RISKS 

Based upon the results of the RI, a baseline risk assessment was 
conducted to estimate the risks associated with current and future Site 
conditions. A baseline risk assessment is an analysis o f  the potential 
adverse human health and ecological effects caused by hazardous 

' Source: Letter from Michelle M. Chapman, Code Enforcement Officer, Village of Caledonia, 
Caledonia, New York, to Joel Singerman, Chief, Central New York Remediation Section, EPA, dated 
May 23,2000. (This letter is included in the Administrative Record file for this Site.) 

Although theVillageofCaledonla's watersupply wells were contaminated in the past, they presently 
meet drinking water standards. It has not been determined that the Site was the source of this 
contamination. 



substance releases from a Site in  the absence of any actions to control 
or mitigate these under current and anticipated future land uses. 

The complete risk information for this Site is available in  the following 
documents, which are located in the Administrative Record: Health Risk 
Assessment, Jones Chemicals, Inc. Facility, Caledonia, New York (LFR 
Levine-Fricke, Inc., September 30, 1999) and Jones Chemicals Site Risk 
Assessment fo r  a Hypothet ica l  Off-Plant D i rec t  Contact  with 
Contaminated Groundwater Scenario Where the On-Plant Production 
Wells Cease to Operate, Allowing the Migration o f  Contaminated 
Groundwater Beyond the Plant Boundaries (U.S. Environmental 
Protection Agency, July 19, 2000). 

Human Health Risk Assessment 

A Superfund baseline human health risk assessment is an analbsis of the 
potential adverse health effects caused by hazardcus substance exposure 
from a Site in  the absence of any actions to control or mit igste these 
under current- and future-land uses. A four-step process is  u t~ i i zed  for 
assessing Site-related human health risks for reasonable maximum 
exposure scenarios. 

Hazard Identification: In this step, the contaminants of concf rn  (COC) at 
the Site in  various media (i.e., soil, groundwater, surface water, and air) 
are identified based on such factors as toxicity, frequency of occurrence, 
and fate and transport of the contaminants in the environment, 
concentrations of the contaminants in specific media, mobility, 
persistence, and bioaccumulation. 

Exposure Assessment: In  this step, the different exposure pathways 
through which people might be exposed to the contaminants identified in 
the previous step are evaluated. Examples of exposure pathways include 
incidental ingestion of and dermal contact with contaminated soil. 
Factors relating to the exposure assessment include, but are not l imited 
to, the concentrations that people might be exposed to and the potential 
frequency and duration of exposure. Using these factors, a "reasonable 
maximum exposure" scenario, which portrays the highest level of human 
exposure that could reasonably be expected to occur, i s  calculated. 

Toxicity Assessment: In  this step, the types of adverse health effects 
associated with chemical exposures, and the relationship between 
magnitude of exposure and severity of adverse effects are determined. 
Potential health effects are chemical-specific and may include the risk of  
developing cancer over a lifetime or other noncancer health effects, such 
as changes in the normal functions of organs within the body (e.g., 



changes in  the effectiveness of the immune system). Some chemicals are 
capable of causing both cancer and noncancer health effects. 

Risk Characterization: This step summarizes and combines outputs of the 
exposure and toxicity assessments to provide a quantitative assessment 
of Site risks. Exposures are evaluated based on the potential risk of 
developing cancer and the potential for noncancer health hazards. The 
likelihood of an individual developing cancer is expressed as a 
probabi l i ty .  For example, a 10'' cancer  r i sk  means a 
"one-in-ten-thousand excess cancer risk"; or one additional cancer may 
be seen in a population of 10,000 people as a result of exposure to Site 
contaminants under the conditions explained in the Exposure 
Assessment. Current Superfund guidelines for acceptable exposures are 
an individual lifetime excess cancer risk in the range of 10'' to 
(corresponding to a one-in-ten-thousand to a one-in-a-million exceas 
cancer risk) with 10" being the point of departure. For noncancer health 
effects, a "hazard index" (HI) is calculated. An HI represents the sum of 
the individual exposure levels compared to their correspond~ng reference 
doses. The key concept for a noncancer HI is that a "threshold level" 
(measured as an HI of less than 1) exists below which noncancer health 
effects are not expected to occur. 

The baseline risk assessment began with selecting chemicals of concc:n 
in the various media that would be representative of Site risks. The 
primary COCs include PCE, TCE, and 1,2-DCE in the soil and 
groundwater media (see Table 2). 

The potential human receptors evaluated were on-plant workers and off- 
plant adult and child residents (see Table 3). The baseline risk 
assessment evaluated the exposure that may potentially impact such 
receptors. 

Based upon groundwater sampling results, i t  appears that the on-plant 
production wells are preventing the migration of contaminated 
groundwater beyond the property boundaries. The risk assessment 
evaluated the threat posed by a hypothetical off-plant direct contact with 
contaminated groundwater (e.g., through ingestion of groundwater and 
inhalation of volatiles released into indoor air from groundwater while 
showering in an enclosed space) where the on-plant production wells 
cease to operate, allowing the migration of contaminated groundwater 
beyond the plant boundaries. 

The results of the risk assessment indicate that the estimated excess 
cancer risks for on-plant workers (see Table 4) and adult off-plant 
residents (see Table 5) were lower than or within the acceptable excess 



cancer risk range of to 10" (the highest total cancer risk was 
attributable to an adult off-plant resident at 2.91 x 10.' ). 

The estimated excess cancer risks for off-plant receptors under the 
hypothetical future-use scenario where the on-plant production wells are 
turned off, thus allowing contaminated groundwater to migrate off-plant, 
poses an unacceptable risk. The carcinogenic risk from exposure to  
contaminants in  the overburden aquifer is 2.0 x 1O4for the adult resident 
(1.9 x l o s 3  from ingestion and 1.4 x 1 0 ' ~  from inhalation of  volati les while 
showering), and 1.3 x for the chi ld resident (1 .I x from ingestion 
and 1.9 x from inhalation of  volatiles while showering). The risk to 
a resident over the entire exposure duration o f  30 years is 3.3 x (3.0 
x 10'' from ingestion and 3.3 x l o s 4  from inhalation of  volati les while 
showering). The primary risk driver is PCE. In  the assessment of  risk 
from exposure to contaminants in the bedrock aquifer, the carcinogenic 
risk to  the adult resident i s  1.6 x 10'' (1.5 x from ingestion and 1.1 x 
1 0 - 5 f r ~ m  inhalation of volatiles while showering), and the risk to  the cbi ld 
resident i s  1.0 x (8.5 x from ingestion and 1.6 x f tom 
inhalation of volati les while showering). The risk to a resident over the 
entire exposure duration of  30 years is 2.6 x (2.4 x 1 0 ' 4 f r ~ m  ingestion 
and 2.7 x lo - '  from inhalation of  volati les while showering). As is  the 
case with the overburden aquifer, the primary risk driver in tke bedrock 
aquifer i s  PCE (see Table 6). 

Total estimated HI values for individual chemicals and combinations of  
chemicals under current and future on-plant worker and adult off-plant 
residents exposure scenarios at the Site range up to a maximum of 
0.1939 (attributable to an adult off-plant resident) (see Table 5). Since 

the total estimated HI is less than unity (1.0), there is not a concern for 
potential chronic adverse noncancer health effects to such receptors. 

The estimated H I  for off-plant receptors under the hypothetical future-use 
direct contact with contaminated groundwater scenario (where the on- 
plant production wells are turned off) is estimated to exceed unity. In  the 
overburden aquifer, the HI value for the adult resident is 15. For the chi ld 
resident, the HI is 58. I n  the bedrock aquifer, the hazard to  the adult 
resident is 1.1. while the hazard to the child resident is 4. (See Table 6.) 

Uncertainties 

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



environmental chemistry sampling and analysis 

. environmental parameter measurement 

. fate and transport modeling 

. exposure parameter estimation 

. toxicological data 

Uncertainty in environmental sampling arises in part from the potentially 
uneven distribution of chemicals in  the media sampled. Consequently, 
there is  significant uncertainty as to the actual levels present. 
Environmental chemistry analysis uncertainty can stem from several 
sources including the errors inherent in  the analytical methods and 
characteristics of the matrix being sampled. 

Uncertainties in  the exposure assessment are related to estimates of how 
often an individual wil l  actually come in contact with the chemicals of 
concern, the period of time over which such exposure wil l  occur, and in 
the models used to estimate the concentrations of  the chemicals of 
concern at the point of exposure. 

Uncertainties in toxicological data occur in extrapolating both from 
animals to humans and from high to low doses of exposure, as well as 
from the difficulties in  assessing the toxicity of  a mixture of  chemicals. 
These uncertainties are addressed by making conservative assumptions 
concerning risk and exposure parameters throughout the assessment. As 
a result, the Risk Assessment provides upper bound estimates of  the risks 
to populations near the Site, and is highly unlikely to underestimate 
actual risks related to the Site. 

Eco log ica l  R isk  Assessment  

Information from the NYSDEC Bureau of Wildlife indicates that there are 
no endangered or threatened plant or animal species at or in  the vicinity 
of the Site. Therefore, EPA evaluated potential exposure pathways of the 
chemicals of  concern (primarily PCE) for nonendangered and 
nonthreatened animal and plant species. 

Since the Site includes an industrial facil ity, there is  minimal habitat 
available for ecologic.al receptors; however, the grassy areas could 
support some soil invertebrates, terrestrial mammals, and birds. 



Soil samples from the Former Solvent Tank Source Area contained 
volatile organic compounds, some of which (e.g., PCE) are present in 
concentrations greater than conservative screening criteria considered 
protective of soil invertebrate species. Therefore, there is  a potential for 
an unacceptable risk to burrowing animals that come into contact with 
these contaminated surface soils (zero to a two-foot depth). 

Considering the depth to the surface of the groundwater (not less than 8 
feet below the ground surface), direct contact with groundwater by 
ecological receptors is unlikely. Since there are no wetlands or surface 
water bodies in the immediate vicinity of the Site, there is no potential for 
contaminated groundwater to discharge into surface water. Therefore, 
groundwater is not considered to be an exposure pathway for ecological 
receptors. 

Bas is  for Ac t ion  

Based upon the human health and ecological risk assessments, EPA has 
determined that the response action selected in this ROD is  necessary to 
protect the public health or welfare or the environment from actual or 
threatened releases of hazardous substances from the Site into the 
environment. 

REMEDIAL ACTION OBJECTIVES 

Remedial action objectives are specific goals to protect human health and 
the environment. These objectives are based on available information 
and standards such as applicable or relevant and appropriate 
requirements (ARARs) and risk-based levels established in the risk 
assessment. 

The following remedial action objectives have been established for the 
Site: 

Restore groundwater to levels which meet state and federal 
standards within a reasonable time frame; 

. Mitigate the potential for chemicals to migrate from soils into 
groundwater; and 

. Mitigate the migration of the affected groundwater. 



DESCRIPTION OF ALTERNATIVES 

CERCLA §121(b)( l ) ,  42 U.S.C. §9621(b)(I), mandates that remedial 
actions must be protective of human health and the environment, cost- 
effective, comply with ARARS, and util ize permanent solutions and 
alternative treatment technologies and resource recovery alternatives to 
the maximum extent practicable. Section 121(b)( l )  also establishes a 
preference for remedial actions which employ, as a principal element, 
treatment to permanently and significantly reduce the volume, toxicity, or 
mobility of the hazardous substances, pollutants and contaminants at a 
Site. CERCLA 3121(d), 42 U.S.C. §9621(d), further specifies that a 
remedial action must attain a level or standard of control of the hazardous 
substances, pollutants, and contaminants, which at least attains ARARs 
under federal and state laws, unless a waiver can be justif ied pursuant to 
CERCLA §121(d)(4), 42 U.S.C. §9621(d)(4). 

As was noted previously, principal threat wastes are those source 
materials that act as a reservoir for the migration of contamination to 
groundwater (such as the DNAPL potentially present in  the source area 
at the Site). Principal threat wastes are those source materials 
considered to be highly toxic and present a significant risk to human 
health or the environment should exposure occur, or are highly mobile 
such that they, generally, cannot be reliably contained. The decision to 
treat these wastes is  made on a Site-specific basis through a detailed 
analysis of alternatives, using the remedy selection criteria which are 
described below. This analysis provides a basis for making a statutory 
finding that the remedy employs treatment as a principal element6. 

Detailed descriptions of  the remedial alternatives for addressing the 
contamination associated with the Site can be found in the FS report. 
The FS report presents four soil remediation alternatives and five 
groundwater remediation alternatives. To facil itate the presentation and 
evaluation of these alternatives, the FS report's nine alternatives were 
reorganized in formulating the remedial alternatives discussed below. 

The construction time for each alternative reflects only the time required 
to construct or implement the remedy and does not include the time 
required to design the remedy, negotiate the performance of  the remedy 
with the responsible parties, or procure contracts for design and 
construction. The present-worth costs for the alternatives discussed 

A Guide to Principal Threat and Low Level Threat Wastes, U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, 9380.3-06FS, November 1991. 
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below are calculated using a discount rate of seven percent and a 15-year 
time interval. 

The remedial alternatives are: 

Soi l  Remedial  Alternatives 

Alternative S - I :  No Action 

Capital Cost: $0 

Annual Operation and $0 
Maintenance Cost: 

Present-Worth Cost: $0 

Construction Time: 0 months 

The Superfund program requires that the "no-action" alternative be 
considered as a baseline for comparison with the other alternatives. The 
no-action remedial alternative does not include any physical remedial 
measures that address the contaminated soils in the Former Solvent Tank 
Source Area. 

Because this alternative would result in contaminants remaining on-Site, 
CERCLA requires that the Site be reviewed at least once every f ive years. 
I f  justif ied by this assessment, remedial actions may be implemented in  
the future to remove or treat the waste. 

Alternative S-2: Treatment of Contaminated Soils Using Soi l  Vapor 
Extraction 

Capital Cost: $365,000 

Annual Operation and $122,000 
Maintenance Cost: 

Present-Worth Cost: $684,000 

Construction Time: 3 months 



Under this alternative, VOC-contaminated soils in the Former Solvent 
Tank Source Area would be remediated by soi l  vapor extraction (SVE). 
Under this treatment process, air would be drawn through a series of 
wells to volati l ize the solvents contaminating the soils in  the unsaturated 
zone (above the water table). The extracted vapors would then be treated 
by granular activated carbon before being vented to  the atmosphere. 

The approximate dimensions of the source area are 150 feet long, 20 feet 
wide, and 15 feet deep, yielding an estimated volume o f  1,700 cubic yards 
of contaminated soil. 

While the actual period of  operation of  the SVE system would be  based 
upon soi l  sampling results which demonstrate that the affected soi ls have 
been treated to the soi l  cleanup objectives as specified in the New York 
State Techr ica l  and Administrative Guidance Memorandum No. 94-HWR- 
4046 (TAGM;, i t  is estimated that the system would operate for a period 
of threebaars. 

Fencing woulc' be installed around the source area for the duration of  the 
treatment process to minimize worker exposure. 

A l te rna t i ve  S-3: Excava t ion  o f  Contaminated So i l s  a n d  Of f -S i te  
Treatment lD isposa l  

Capital Cost: $3,269,000 

Annual Operation and 
Maintenance Cost: 

Present-Worth Cost: $3,269,000 

Construction Time: 1 year 

This alternative includes excavating approximately 1,700 cubic yards of  
soil in  the Former Solvent Tank Source Area which exceed soi l  TAGM 
objectives. The actual extent of the excavation and the volume o f  the 
excavated material would be based on post-excavation confirmatory 
sampling. Shoring of  the excavation and extraction and treatment of  any 
water that enters the trench would be necessary. 

The excavated areas would be backfil led with clean f i l l  and revegetated. 
Al l  excavated material would be  characterized and transported for 



treatmentldisposal at an off-Site Resource Conservation and Recovery 
Act (RCRA)-compliant facility. Because of the high levels of  PCE that 
would be present in the excavated soil, i t  i s  likely that incineration would 
be the only viable form of treatment. 

A l te rna t i ve  S-4: Excava t ion  o f  Contaminated So i ls ,  On-Si te 
Treatment  v i a  L o w  Temperature Thermal  Desorp t ion ,  and  
Redepos i t i on  

Capital Cost: $1,154,000 

Annual Operation and 
Maintena7ce Cost: 

Present ,Worth Cost: $1,154,000 

Construct io i  Time: I year 

This alternative includes excavating approximately 1,700 cubic yards of  
soi l  in  the Former Solvent Tank Source Area which exceed soi l  cleanup 
objectives as specified in the TAGM. The actual extent of  the excavation 
and the volume of the excavated material would be based on post- 
excavation confirmatory sampling. Shoring of  the excavation and 
extraction and treatment of any water that enters the trench would be 
necessary. 

The excavated soi l  would be  fed to a mobile Low Temperature Thermal 
Desorption (LTTD) unit brought to the Site, where hot air injected at a 
temperature above the boil ing points of the organic contaminants of 
concern would allow them to be volati l ized into gases and escape from 
the soil. The organic vapors extracted from the soi l  would then be  either 
condensed, transferred to another medium (such as granular activated 
carbon), or thermally treated in  an afterburner operated to  ensure 
complete destruction of the volati le organics. The off-gases would be  
fi ltered through a carbon vessel. Once the treated soi l  achieved soi l  
TAGM objectives, i t  would be tested in accordance with the Toxicity 
Characteristic Leaching Procedure (TCLP) to determine whether i t  
constitutes a RCRA hazardous waste and, provided that i t  passes the 
test, i t  would be used as backfi l l  material for the excavated area. Soil  
above TCLP levels would be either re-treated or disposed o f  at  an 
approved off-Site facil ity, as appropriate. 



Groundwater  Remedia l  A l te rnat ives  

A l te rnat ive  GW-1: No Fur ther  Ac t i on  and  Long-Term Mon i t o r i ng  

Capital Cost: $3,000 

Annual Monitoring Cost: $51,000 

Present-Worth Cost: $633,000 

Construction Time: 3 months 

The Superfund program requires that the "no-action" alternative be 
considered as a baseline for con;,)arison with the other alternatives. 

The no further action remedial alternative would not include any physical 
remedial measures to  address the rroundwater contamination at  the Site'. 
This alternative would, howevrr include a long-term groundwater 
monitoring program and the installation of some addit ional monitoring 
wells. Under this monitoring program, groundwater samples would be 
collected and analyzed annually. 

Because this alternative would result in  contaminants remaining on-Site, 
CERCLA requires that the Site be reviewed at least once every five years. 
I f  justif ied by the review, additional remedial actions may be implemented 
in the future. 

A l te rnat ive  GW-2: Source Area Ex t rac t i on  and  Treatment,  Mon i t o red  
Natura l  A t tenua t ion  o f  the  Plume Outs ide  t h e  Sou rce  Area, a n d  
I ns t i t u t i ona l  Con t ro l s  

Capital Cost: $362,000 

Annual Monitoring Cost: $81,000 

Present-Worth Cost: $1,366,000 

Construction Time: 4 months 

' Although, since May 1996, contaminated groundwater has been extracted from the North Well and 
the West Well, used as noncontact cooling water, treated, and discharged, the no further action 
alternative assumes that groundwater is no longer extracted from these wells. 



Under this alternative, the affected groundwater in  the Former Solvent 
Tank Source Area would be addressed through an extraction system in 
the overburden and bedrock aquifers. I t  is estimated that the 
groundwater extraction system would util ize one bedrock and two 
overburden wells to withdraw 400 gpm of contaminated groundwater. In  
addition, contaminated groundwater would continue to be extracted from 
the North Well, which would facilitate the capture of the plume beyond the 
Former Solvent Tank Source Area. The extracted groundwater would be 
treated by the existing air stripper and would then be used as noncontact ' 

cooling water within the plant prior to being discharged to the on-Site 
lagoons. To comply with New York State air guidelines, granular 
activated carbon treatment of the air stripper air exhaust stream may be 
necessary. 

The contaminated groundwater located on::side the Former Solvent Tank 
Source Area and beyond the influence c ,  the North Well would be 
addressed through monitored natural edenuation, a variety of physical, 
chemical and biological processes which, u n ~ e r  favorable conditions, act 
without human intervention to reduce the mass, toxicity, mobility, volume, 
or concentration of contaminants in soil and groundwater. These in-situ 
processes include biodegradation, dispersion, dilution, sorption, 
volatilization, and chemical or biological stabilization, transformation, or 
destruction of contaminants. Evidence c f  biodegradation of the PCE in 
the groundwater at the Site includes the presence of its breakdown 
products, TCE and 1-2 dichloroethene. 

While preliminary modeling results indicate that i t  may take up to seven 
years to remediate the aqueous phase of the PCE in  the Former Solvent 
Tank Source Area plume through groundwater extraction and treatment, 
and from 10 to 15 years for the contaminant plume located outside of the 
Former Solvent Tank Source Area to be restored through natural 
attenuation, the total remediation time for this alternative is expected to 
be much greater, since residual PCE DNAPL is  suspected t o  be  present 
in  the Former Solvent Tank Source Area. Groundwater extraction and 
treatment can be effective in hydraulically containing DNAPL source 
zones, however, i t  is generally not completely effective in remediating 
these zones to groundwater standards. 

As part of a long-term groundwater monitoring program, groundwater 
samples would be collected and analyzed quarterly in  order to verify that 
the level and extent of groundwater contaminants (e .g . ,  VOCs) are 
declining and that conditions are protective of  human health and the 
environment. I n  addition, biodegradation parameters (e .g . ,  oxygen, 
nitrate, sulfate, methane, ethane, ethene, alkalinity, redox potential, pH, 



temperature, conductivity, chloride, and total organic carbon) would be 
used to assess the progress of the degradation process. 

Institutional controls, such as deed restrict ions l imit ing future 
groundwater use to nonpotable purposes only, would be established. 
Additionally, because of the potential that pumping of the West Well 
would draw contaminants to deeper water-bearing zones, pumping from 
the West Well would be discontinued. 

Under this alternative, biodegradation parameters would be used to 
assess the progress of the degradation process. I f  i t  is determined that 
monitored natural attenuation is not effective in restoring groundwater 
quality outside of the Former Solvent Tank Source Area in a reasonable 
time frame, then more aggressive remedial action approaches, such as 
enhanced reductive dechlorination8 or groundwzter extraction and 
treatment, may be implemented. 

Because this alternative would result in   ont tam in ants idmaining on-Site, 
CERCLA requires that the Site be reviewed at least oncu every five years. 

Al ternat ive GW-3: S i te -Wide  Groundwa te -  E x t r a c t i o n  a n d  
Treatment, In-Si tu Treatment o f  DNAPL, and Ins t i t u t i ona l  Con t ro ls  

Capital Cost: $1,533,000 

Annual Operation and $215,200 
Maintenance Cost: 

Present-Worth Cost: $3,324,000 

Construction Time: 6 months 

Under this alternative, the affected groundwater would be addressed 
through an extraction system in the overburden and bedrock aquifers. I t  
is estimated that the groundwater extraction system would util ize 
10 overburden and six bedrock wells to withdraw 1,200 gpm of 
contaminated groundwater. These wells would be placed northeast of the 
lagoon system and i n  the vicinity of the Former Solvent Tank Source 

Underthis process, microbes remove the chlorine from the VOCs, allowing the compounds to further 
degrade into carbon dioxide and water. 



Area. In addition, contaminated groundwater would continue to be 
extracted from the North Well, which would facilitate the capture of the 
plume beyond the Former Solvent Tank Source Area. A portion of the 
extracted water would be treated by the existing air stripper and would be 
used as noncontact cooling water within the plant prior to being 
discharged to the on-Site lagoons. 

Because the present capacity of the air stripper would be exceeded, an 
additional air stripper would be constructed to treat the balance of  the 
extracted groundwater. The treated water that was not used for 
noncontact cooling would be discharged to an infiltration gallery to be 
constructed to the northeast of the lagoon system. To comply with New 
York State air guidelines, granular activated carbon treatment of the air 
strippers'air exhaust streams may be necessary. 

Preliminary modeling results indicate that, through g r o ~ n d w a t e r  
extraction and treatment, i t  may take up to seven {ears to rzmediate the 
aqueous phase of the PCE in the Former Solvent Tank Source Area plume 
and up to eight years to remediate the contaminant plume located outside 
of the Former Solvent Tank Source Area. 

To enhance the treatment of the residual CNAPL in the bedrock beneath 
the Former Solvent Tank Source Area, an oxidizing age-t, such as 
potassium permanganate (KMnO,) or hydrogen peroxide (H202), would be 
injected via a well. I t  has been estimated that the residual DNAPL would 
be treated within five years. 

As part of a long-term groundwater monitoring program, groundwater 
samples would be collected and analyzed quarterly in order to verify that 
the level and extent of groundwater contaminants (e .g . ,  VOCs) are 
declining and that conditions are protective of human health and the 
environment. 

Institutional controls, such as deed restrictions limiting future 
groundwater use to nonpotable purposes only, would be established. 
Additionally, because of the potential that pumping of the West Well 
would draw contaminants to deeper water-bearing zones, pumping from 
the West Well would be discontinued. 

Because this alternative would result in contaminants remaining on-Site 
above health-based levels, CERCLA requires that the Site be reviewed at 
least once every five years. I f  justified by the review, additional remedial 
actions may be implemented in the future. 



Alternat ive GW-4: Source Area Ex t rac t ion  and Treatment, In -S i tu  
Treatment o f  DNAPL, Moni tored Natura l  A t tenuat ion o f  t he  Plume 
Outs ide the  Source Area, and Ins t i tu t iona l  Cont ro ls  

Capital Cost: $479,000 

Annual Monitoring Cost: $1 15,000 

Present-Worth Cost: $1,623,000 

Construction Time: 4 months 

This alternative would be the same as Alternative GW-2, except, to 
enhance the treatment of the residual DNAPL in the bedrock beneath the 
Former Solvent Tank Source Area, an oxidizing agent, such as KMnO, or 
H,O,, would be injected via a well. 

Preliminary modeling results indicate i t  may take up to seven years to 
remediate the aqueous phase of the PCE in the Former Solvent Tank 
Source Area plume through groundwater extraction and treatment and 
from 10 to 15 years for the contaminant plume located outside of  the 
Former Solvent Tank Source Area to be restored through natural 
attenuation. I t  has been estimated that the residual DNAPL would be 
treated within five years. 

Under this alternative, biodegradation parameters would be used to 
assess the progress of the degradation process. I f  i t  is determined that 
monitored natural attenuation is not effective in restoring groundwater 
quality outside of the Former Solvent Tank Source Area in a reasonable 
time frame, then more aggressive remedial action approaches, such as 
enhanced reductive dechlorination or groundwater extraction and 
treatment, may be implemented. 

Because this alternative would result in  contaminants remaining on-Site 
above health-based levels, CERCLA requires that the Site be reviewed at 
least once every five years. 

COMPARATIVE ANALYSIS OF ALTERNATIVES 

In selecting a remedy, EPA considered the factors set out i n  CERCLA 
Section 121, 42 U.S.C. 39621, by conducting a detailed analysis of  the 
viable remedial alternatives pursuant to the NCP, 40 CFR §300.430(e)(9) 



and OSWER Directive 9355.3-01 (Guidance for Conducting Remedial 
Investigations and Feasibility Studies under CERCLA: Interim Final, 
October 1988). The detailed analysis consisted of an assessment of the 
individual alternatives against each of nine evaluation criteria and a 
comparative analysis focusing upon the relative performance of  each 
alternative against those criteria. 

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

1. Overall protection o f  human health and the environment addresses 
whether or not a remedy provides adequate protection and describes 
how risks posed through each exposure pathway (based on a 
reasonable maximum exposure scenario) are eliminated, reduced, or 
controlled through treatment, engineering controls, or insti tut ional 
controls. 

2. Com~ l i ance  with ARARs addresses whether or not a remedv wouid 
mee i  all of the applicable or relevant and appropriate requirements of  
other federal and state environmental statutes and reaulations or 
provide grounds for invoking a waiver. Other federal or state 
advisories, criteria, or guidance are To-Be-Considered (TBCsj. TBCs 
are not required by the NCP, but may be very useful in  determining 
what is  protective of a Site or how to carry out certain actions or 
requirements. 

The following "primary balancing" criteria are used to make comparisons 
and to identify the major tradeoffs between alternatives: 

Long-term effectiveness and permanence refers to the ability of a 
remedy to maintain reliable protection of human health and the 
environment over time, once cleanup goals have been met. It also 
addresses the magnitude and effectiveness of the measures that 
may be required to manage the risk posed by treatment residuals 
andlor untreated wastes. 

Reduction o f  toxicity, mobility, o r  volume through treatment is  the 
anticipated performance of the treatment technologies, with respect 
to these parameters, a remedy may employ. 

Short-term effectiveness addresses the period of time needed to 
achieve protection and any adverse impacts on human health and 
the environment that may be posed during the construction and im- 
plementation period until cleanup goals are achieved. 



6. Implementability is the technical and administrative feasibil ity of a 
remedy, including the availabilitv of materials and services needed 

7. Cost includes estimated capital and O&M costs, and net present- 
worth costs. 

The following "modifying" criteria are used in the final evaluation of the 
remedial alternatives after the formal comment period, and may prompt 
modification of the preferred remedy that was presented in the Proposed 
Plan: 

8. State acceptance indicates whether, based on its review of the 
Rl lFS reports and Proposed Plan, the State concurs with, opposes, 
or has no comments on the selected remedy. 

9. Community acceptance refers to the public's general response to 
the alternatives described in the Rl lFS reports and Proposed Plan. 

A comparative analysis of these alternatives based upon the evaluation 
criteria noted above, follows. 

Overall Protection of Human Health and the Environment 

Alternative S-1 (no action) would not be protective of human health and 
the environment, since i t  would not actively address the contaminated 
soils, which are a source of groundwater contamination. 

Alternative S-2 (soil vapor extraction), Alternative S-3 (excavation of 
contaminated soils and off-Site treatmentldisposal), and Alternative S-4 
(excavation of contaminated soils and on-Site treatment via LTTD) would 
be protective of human health and the environment, since each 
alternative relies upon a remedial strategy andlor treatment technology 
capable of removing the source of groundwater contamination in the 
unsaturated zone. Under these alternatives, the contaminants would 
either be treated on-Site or treatedldisposed of off-Site. 

Alternative GW-I  (no further action) would be the least protective 
groundwater alternative in that i t  would result in  no affirmative steps to 
restore groundwater quality to drinking water standards. Therefore, 
under this alternative, the restoration of the groundwater would take a 
significantly longer time in comparison to Alternative GW-2 (source area 
extraction and treatment and monitored natural attenuation of the 



remainder of the plume), Alternative GW-3 (Site-wide extraction and 
treatment of the contaminated groundwater and in-situ DNAPL treatment), 
and Alternative GW-4 (source area extraction and treatment, in-situ 
DNAPL treatment, and monitored natural attenuation of the plume). 
Alternative GW-2 would be significantly more protective than Alternative 
GW-1 i n  that i t  would provide hydraulic containment and treatment of the 
affected groundwater at the source. This alternative would, however, rely 
upon natural attenuation to address the groundwater contamination 
outside the Former Solvent Tank Source Area. While Alternative GW-4 
would result in the restoration of water quality in the aquifer more 
effectively than Alternative GW-2, since i t  would actively address the 
DNAPL, i t  would not restore the water quality in  the plume as quickly as 
Alternative GW-3. 

Com~ l i ance  with ARARs 

There are currently no federal or state promulgated standards for 
contaminant levels in soils, only New York State soil cleanup objectives 
as specified in the TAGM (which are used as TBCs). Table 7 summarizes 
the soil  cleanup objectives for the contaminants that are present in  the 
soil at the Site. 

Since the contaminated soils would not be addressed under Alternative 
S - I  (no action), this alternative would not comply with the soil  cleanup 
objectives. Alternative S-2 (soil vapor extraction), Alternative S-3 
(excavation of contaminated soils and off-Site treatmentldisposal), and 
Alternative S-4 (excavation of contaminated soils and on-Site treatment 
via LTTD) would be implemented to attain the soil cleanup objectives 
specified in TAGM. 

Under Alternative S-2, spent granular activated carbon from the SVE units 
would need to be managed in compliance with RCRA treatmentldisposal 
requirements. 

Alternative S-3 would be subject to New York State and federal 
regulations related to the transportation and off-Site t reatment ld is~osa l  
o fwastes .  Alternatives S-3 and 5-4 would involve the excavation of 
contaminated soils, and would, therefore, require compliance with fugitive 
dust and VOC emission regulations. In the case of Alternative S-4, 
compliance with air emission standards would be required at the LTTD 
unit, as well. Specifically, treatment of off-gases would have to comply 
with New York State Air Guide 1 for the Control of Toxic Ambient Air 
Emissions and would be required to meet the substantive requirements 
of New York State Regulations for Prevention and Control of  Air 
Contamination and Air Pollution (6 NYCRR Part 200 et.seq.). 



EPA and NYSDEC have promulgated health-based protective Maximum 
Contaminant Levels (MCLs)(40 CFR Part 141), which are enforceable 
standards for various drinking water contaminants (chemical-specific 
ARARs). Although the groundwater at the Site is not presently being 
utilized as a potable water source, achieving MCLs in the groundwater is 
relevant and appropriate, because the groundwater at the Site is  a 
potential source of drinking water. Table 7 summarizes the MCLs for the 
constituents present in  the groundwater at the Site. The aquifer is 
classified as Class GA (6 NYCRR 701.18). 

Alternative GW-1 (no further action) does not provide for any direct 
remediation of the groundwater and would, therefore, involve no actions 
to achieve chemical-specific ARARs. Alternative GW-2 (source area 
extraction and treatment and monitored natural attenuation of the 
remainder of the plume) would be effective in reducing groundwater 
contaminant concentrations below MCLs in the Former Solvent Tank 
Source Area by treating the dissolved-phase chemicals and hydraulically 
containing the affected groundwater at the source; however, this 
alternative would not be as effective in meeting ARARs as Alternative 
GW-4 (source area extraction and treatment, in-situ DNAPL treatment, 
and monitored natural attenuation of the plume), which would employ a 
more aggressive approach to addressing the DNAPL. Both alternatives 
would rely upon natural attenuation to address a portion of the 
contaminated groundwater in  the plume. Alternative GW-3 (Site-wide 
groundwater extraction and treatment and in-situ DNAPL treatment) 
would be the most effective in reducing groundwater contaminant 
concentrations below MCLs, since i t  would include an aggressive 
approach to address the DNAPL and would include the collection and 
treatment of contaminated groundwater throughout the Site. Therefore, 
this alternative would achieve ARARs in the shortest period of  time. 

Lona-Term Effectiveness and Permanence 

Alternative S - I  (no action) would involve no active remedial measures 
and, therefore, would not be effective in eliminating the potential for 
contaminants to continue to migrate in  soil and groundwater. Alternative 
S-2 (soil vapor extraction), Alternative S-3 (excavation of contaminated 
soils and off-Site treatmentldisposal), and Alternative S-4 (excavation of 
contaminated soils and on-Site treatment via LTTD) would a l l  be effective 
in the long term and would provide permanent remediation by either 
removing the wastes from the Site ortreating them on-Site. 

Alternatives S-2 and S-4 would generate treatment residuals which would 
have to be appropriately handled; Alternative S-3 would not generate 
such residuals. 



Alternative GW-1 (no further action) would be only minimally effective in 
the long-term in  restoring groundwater quality, since i t  would not rely on 
active measures. Alternative GW-2 (source area extraction and treatment 
and monitored natural attenuation of  the remainder of the plume) would 
be significantly more effective than Alternative GW-1 in  restoring 
groundwater quality. Although groundwater extraction and treatment can 
be effective in hydraulically containing DNAPL source zones, it is 
generally not completely effective in remediating these zones to 
groundwater standards. Therefore, since Alternative GW-2 would rely 
upon groundwater extraction to address the residual DNAPL, i t  would not 
be as effective as Alternative GW-3 (Site-wide groundwater extraction 
and treatment and in-situ DNAPL treatment) and Alternative GW-4 
(source area extraction and treatment, in-situ DNAPL treatment, and 
monitored natural attenuation of  the remaining plume), which both would 
uti l ize aggressive in-sit.: DNAPL treatment. Under Alternative GW-4, by 
aggressively addressing .he contamination at the source area, i t  is 
expected th-t low levdls of  PCE (less than 22 pg11) outside the source 
area would httenuate natu,ally in a reasonable time frame. Alternative 
GW-4 would not, however, brovide the same long-term effectiveness and 
permanence with regard to this contamination as Alternative GW-3, which 
would actively remove contaminants from the entire plume. Alternative 
GW-? would achieve drinking water standards outside the Former Solvent 
Tank Source Area more quickly than Alternative GW-4. 

Alternatives GW-2, GW-3, and GW-4 would generate treatment residuals 
which would have to be appropriately handled; Alternative GW-1 would 
not generate such residuals. 

Reduction in  Toxicitv. Mobilitv, or Volume Throuah Treatment 

Alternative S - I  (no action) would provide no reduction in toxicity, mobility 
or volume. Under Alternative S-2 (soi l  vapor extraction) and Alternative 
S-4 (excavation of contaminated soils and on-Site treatment via LTTD), 
the toxicity, mobility, and volume of contaminants would be  reduced 
through on-Site treatment. Under Alternative S-3 (excavation of  
contaminated soils and off-Site treatmentldisposal), the toxicity, mobility, 
and volume of the contaminants would be reduced by removing the 
contaminated soi l  from the Site for treatment. 

Alternative GW-I  (no further action) would be the least effective 
alternative in reducing the toxicity, mobility, or volume of contaminants 
in  the groundwater through treatment, as this alternative involves no 
active remedial measures. Al l  of  the action alternatives would, to  varying 
degrees, reduce the toxicity, mobility, or volume of contaminants i n  the 
groundwater through treatment, thereby satisfying CERCLA's preference 



for treatment. Collecting and treating contaminated groundwater in  the 
Former Solvent Tank Source Area under Alternative GW-2 (source area 
extraction and treatment and monitored natural attenuation of  the plume) 
would actively reduce the toxicity, mobility, and volume of contaminants 
in this area. The addition of  an oxidizing agent to address the DNAPL 
under Alternative GW-4 (source area extraction and treatment, in-situ 
DNAPL treatment, and monitored natural attenuation of  the ~ I u m e )  would 
provide substantially greater reduction of the toxicity, inobil i iy, and 
volume of contaminants than Alternative GW-2. Collecting and treating 
contaminated groundwater in  the Former Solvent Tank source Area and 
the remaining plume, and using an oxidizing agent to address the DNAPL 
under Alternative GW-3 (Site-wide groundwater extraction and treatment 
and in-situ DNAPL treatment) would provide the greatest reduction of 
toxicity, mobility, and volume of contaminants through treatment. 

Short-Term Effectiveness 

Alternative S - I  (no action) does no. include any physical construction 
measures in any areas of contaminat11 n and, therefore, would not present 
any potential adverse impacts to on-Site workers or the community as a 
result of  i ts implementation. Alternative S-2 (soi l  vapor extraction) could 
result in some adverse impacts to on-Site workers through dermal contact 
and inhalation related to the installation of  SVE wells through 
contaminated soils. In  addition, interim and post-remediation soi l  
sampling activit ies would pose some risk. Similarly, Alternatives S-3 
(excavation of contaminated soils and off-Site treatmentldisposal) and S- 
4 (excavation of  contaminated soils and on-Site treatment via LTTD) 
could present some limited adverse impact to on-Site workers through 
dermal contact and inhalation related to post-excavation sampling 
activities. The risks to on-Site workers under al l  of  the alternatives could, 
however, be mitigated by uti l izing proper protective equipment. 

Alternative S-3 would require the off-Site transport of  contaminated waste 
material, which may pose the potential for traff ic accidents, which could 
result in  releases of hazardous substances. 

Under Alternatives S-3 and 5-4, disturbance of the land during excavation 
activit ies could affect the surface water hydrology of the Site. There is  
a potential for increased stormwater runoff and erosion during excavation 
and construction activit ies that would have to be  properly managed to 
prevent or minimize any adverse impacts. For these alternatives, 
appropriate measures would have to  be taken during excavation activit ies 
to prevent transport o f  fugitive dust and exposure of  workers and 
downgradient receptors to volati le organic compounds. 



Since no actions would be  performed under Alternative S - I ,  there would 
be no implementation time. I t  is estimated that Alternative S-2 would 
require 3 months to install the SVE system and would require an 
estimated 3 years to achieve soil cleanup objectives. I t  i s  estimated that 
it would take one year to excavate and transport the contaminated soils 
to an EPA-approved treatmentldisposal facil ity under Alternative S-3, and 
one year to excavate and treat the contaminated soils under Alternative 
S-4. 

Al l  of the groundwater alternatives could present some l imited adverse 
impacts to  on-Site workers through dermal contact and inhalation related 
to groundwater sampling activities. Alternative GW-2 (source area 
extraction and treatment and monitored natural attenuation o f  the plume), 
Alternative GW-3 (Site-wide groundwater extraction and treatment and in- 
situ DNAPL treatment), and Alternative GW-A (source area extraction and 
treatment, in-situ DNAPL treatment, and monitr red natural attenuation of 
the plume) could present slightly greate- adverse impacts to on-Site 
workers, since these alternatiS.es would i n ~ s l v e  the instal lat ion of 
extraction wells through potentially con tam inak i  soils and groundwater. 
(Alternative GW-3 could pose the greatest risk since i t  would require the 
installation of the most extraction wells.) The risks to on-Site workers 
under al l  of  the alternatives could, however, be minimized by uti l izing 
proper protective equipment. 

I t  i s  estimated that Alternative GW-I  would require three months to 
implement, sincedeveloping a long-term groundwater monitoring program 
and install ing several monitoring wells would be the only activit ies that 
would be required. I t  i s  estimated that the groundwater remediation 
systems under Alternatives GW-2, GW-3, and GW-4 would be constructed 
in  four, six, and four months, respectively. 

Preliminary modeling results indicate i t  may take up to  seven years to 
remediate the aqueous phase of the PCE in  the Former Solvent Tank 
Source Area plume under Alternatives GW-2, GW-3, and GW-4. Residual 
PCE DNAPL is suspected to be present in the Former Solvent Tank 
Source Area. While groundwater extraction and treatment can be  
effective in hydraulically containing DNAPL source zones, i t  is generally 
not completely effective in remediating these zones to  groundwater 
standards. Therefore, for Alternative GW-2, it i s  l ikely that the total 
remediation time frame for the aqueous phase of the PCE in  the Former 
Solvent Tank Source Area plume would be  significantly greater than the 
estimated 7-year time frame. 

Under Alternative GW-3, i t  is estimated that i t  may take up to eight years 
to remediate the contaminant plume located outside of  the Former 



Solvent Tank Source Area through extraction and treatment. Under 
Alternatives GW-2 and GW-4, i t  is estimated that natural attenuation 
would address the contaminated groundwater located outside of the 
Former Solvent Tank Source Area in 10 to 15 years. Remediation time 
frames were not developed for Alternative GW-1 because of the 
diff iculties in estimating a natural attenuation rate for the DNAPL in the 
Former Solvent Tank Source Area. 

Under Alternatives GW-3 and GW-4, i t  is estimated that it would take five 
years to remediate the DNAPL via KMnO, or H,O, injection. 

The estimated time for the groundwater to be remediated Site-wide under 
al l  of  the alternatives would have to be refined based on the results of  
groundwater monitoring and additional groundwater modeling. 

Alternative S - I  (no action) would be easy to implement, ds there are no 
activities to undertake. Alternative S-2 (soi l  vapor extraction), would be 
less diff icult to implement than Alternative S-3 (excavation of 
contaminated soils and off-Site treatment) and Alternative S-4 
(excavation of contaminated soils and on-Site treatment via LTTD), since 
contaminated soil excavation and handling would n r t  be required. Al l  
three action alternatives would employ technologies known to be  reliable 
and can be readily implemented. In  addition, equipment, services, and 
materials needed for al l  three of these alternatives are readily available, 
and the actions under these alternatives would be  administratively 
feasible. Sufficient facil it ies are available for the treatment/disposal of 
the excavated soils under Alternative S-3. 

Monitoring the effectiveness of the SVE system under Alternative S-2 
would be easily accomplished through vapor and soil sampling and 
analysis. Under Alternative S-3, monitoring the effectiveness of the 
excavation could be easily accomplished through post-excavation soi l  
sampling and analysis. Monitoring the effectiveness of the LTTD system 
under Alternative S-4 could be  easily accomplished through post- 
excavation and post-treatment soi l  sampling and analysis. 

Alternative GW-1 (no further action) would be  the easiest to  implement as 
the only activity would be install ing some additional monitoring wells and 
establishing a monitoring program. Since only a l imited number of 
extraction wells would need to be installed, and since the existing 
groundwater treatment system would be utilized, the groundwater 
extraction systems related to  Alternative GW-2 (source area extraction 
and treatment and monitored natural attenuation o f  the plume) and 



Alternative GW-4 (source area extraction and treatment, in-situ DNAPL 
treatment, and monitored natural attenuation of the plume) would be 
relatively easy to  implement. Alternative GW-3 (Site-wide groundwater 
extraction and treatment and in-situ DNAPL treatment), which would 
require the installation of  more extraction wells than Alternatives GW-2 
and GW-4 and the construction of  an additional treatment system, would 
be slightly more diff icult to implement than these alternatives. 

Alternatives GW-2 and GW-4 would also involve monitoring of  natural 
attenuation parameters to demonstrate that natural attenuation is  rel iably 
achieving the specified remedial goals. Alternatives GW-3 and GW-4 
would be more complicated to implement than Alternative GW-2, since 
they would also require the injection of  KMnO, or H,O, to address the PCE 
DNAPL. 

The groundwater extraction and treatment systems that would be us-d for 
Alternatives GW-2, GW-3, and GW-4 have been implerrented su~cess fu l l y  
at numerous Sites to extract, treat, and hyJraulically c ~ n t r o l  
contaminated groundwater. 

The air stripping technology that would be used for Alternatives GW-2, 
GW-3, and GW-4 is proven and reliable ir achieving the specified 
performance goals and is  readily available. 

The KMnO, or H,O, injection technologies that would be  used for 
Alternative GW-4 are emerging technologies that have been successfully 
implemented at a few Sites across the United States t o  t reat DNAPL. 
Mixing tanks for KMnO,, and injection pumps and al l  necessary 
appurtenances for KMnO, and H,O, are readily available. Field tests may 
be required prior to designing a full-scale system. While uti l izing KMnO, 
would l ikely result in  the introduction of t race metal impurit ies and 
manganese salts into the groundwater, i t  i s  expected that the levels would 
be below groundwater standards. 

The present-worth costs associated with the soi l  remedies are calculated 
using a discount rate of seven percent and a 3-year t ime interval. The 
present-worth costs associated with the groundwater remedies are 
calculated using a discount rate of  seven percent and a 15-year t ime 
interval. 

The estimated capital, operation, maintenance, and monitoring (OM&M), 
and present-worth costs for each of the alternatives are presented below. 



As can be seen by the cost estimates, Alternative S-1 (no action) is the 
least costly soil alternative at $0. Alternative S-3 (excavation of 
contaminated soils and off-Site treatment) is  the most costly soil 
alternative at $3,269,000. The least costly groundwater remedy is 
Alternative GW-1, no further action, at a present-worth cost of $630,000. 
Alternative GW-3 (Site-wide groundwater extraction and treatment and in- 
situ DNAPL treatment) is the most costly groundwater alternative at a 
present-worth cost of $3,324.000. The significant difference in the cost 
of this alternative as compared to  the other action alternatives is mainly 
attributable to the construction and operation of an addit ional 
groundwater treatment system under Alternative GW-3. 

Alternative 

S-1 

S-2 

State A c c e ~ t a n c e  

NYSOEC concurs with the selected remedy; a letter of concurrence is 
attached (see Appendix IV). 

Capital Cost 

$0 

$365.000 

Communitv Acceotance 

Comments received during the public comment period indicate that the 
public generally supports the selected remedy. 

Annual OM&M 
Cost 

$0 

$122.000 

Comments received during the public comment period are summarized 
and addressed i n  the Responsiveness Summary, which is  attached as 
Appendix V to  this document. 

Present-Worth Cost 

$0 

$684,000 



SELECTED REMEDY 

Summarv of the Rationale for the Selected Remedv 

Based upon consideration of the requirements of CERCLA, the detailed 
analysis of the alternatives, and public comments, EPA and NYSDEC 
have determined that Alternative S-2 (SVE) and Alternative GW-4 (Former 
Solvent Tank Source Area extraction and treatment, in-situ DNAPL 
treatment, and monitored natural attenuation of the plume outside of the 
Former Solvent. Tank Source Area) best satisfy the requirements of 
CERCLA Section 121, 42 U.S.C. 59621 and provide the best balance of 
tradeoffs among the remedial alternatives with respect to the NCP's nine 
evaluation criteria, 40 CFR §300.430(e)(9). 

While al l  of the soil action alternatives would effectively achieve the soil  
cleanup levels, Alternative S-3, excavation of contaminated soils and off- 
Site treatmentldisposal, and Alternative S-4, excavation and on-Site 
treatment, would be considerably more expensive than Alternative $2. 
On the other hand, Alternative S-2 would take somewhat longer to 
achieve the soil  cleanup objectives than the other action alternatives (3 
years for SVE, as compared to 1 year for excavation and off-Site 
treatrnentldisposal and 1 year for on-Site treatment). While the 
contaminated soils are a continuing source of groundwater contamination, 
there are no immediate risks to human health or ecological risks posed 
by the contaminated soils. Considering the fact that the groundwater 
component of  the selected remedy wil l  address the contaminated 
groundwater, the increase in the time needed to clean up the soil  wi l l  not 
be a significant concern. Therefore, EPA believes that Alternative S-2 will 
effectuate the soil cleanup while providing the best balance of tradeoffs 
among the alternatives with respect to the evaluating criteria. 

Residual PCE DNAPL is suspected to be present in  the bedrock aquifer 
underlying the Former Solvent Tank Source Area. While Alternative GW- 
2 (source area extraction and treatment and monitored natural 
attenuation of  the remainder of the plume) would be effective in 
hydraulically containing the DNAPL source zone, i t  would not l ikely be 
effective in remediating this zone to groundwater standards. 

Although Alternative GW-3 would provide Site-wide groundwater 
extraction end treatment, making i t  the most effective groundwater 
remediation alternative, EPA believes that Alternative GW-4 will result in 
the remediation of the. contaminated groundwater located both in the 
Former Solvent Tank Source Area and outside of the Former Solvent Tank 
Source Area via a combination of  in-situ treatment of the DNAPL, 
groundwater extraction and treatment, and monitored natural attenuation, 



respectively, in a reasonable time frame and at a significantly lower cost 
than groundwater extraction and treatment under Alternative GW-3. 

Descriotion of the Selected Remedv 

The selected remedy involves: 

Treatment of soils in  the Former Solvent Tank Source Area at the 
Jones plant grounds exceeding New York State soil cleanup 
objectives by in-situ SVE; 

Extraction of contaminated groundwater in  the Former Solvent Tank 
Source Area utilizing a network of  recovery wells in  the overburden 
and bedrock aquifers; 

Treatment of the extracted groundwater with the existing air 
stripper, which allows for the utilization of  the treated water as 
noncontact cooling water within the plant, and discharge of the 
noncontact cooling water to the on-Site lagoons until groundwater 
standards i n  the Former Solvent Tank Source Area are achieved; 

In-situ treatment of the DNAPL in the aquifer underlying the Former 
Solvent Tank Source Area with an oxidizing agent, such as KMnO, 
or H,O,; 

Continued extraction and treatment of contaminated groundwater 
from the North Well; 

Discontinued pumping from the West Well to  eliminate the potential 
t o  draw contaminants to deeper water-bearing zones; 

Monitored natural attenuation of the contaminated groundwater 
located outside the Former Solvent Tank Source Area and beyond 
the influence of the North Well; and 

Implementation of institutional controls ( i .e . ,  deed restrictions) to 
limit future on-Site groundwater use to nonpotable purposes only 
unti l  groundwater cleanup standards are achieved. 

During the design phase, samples will be collected to optimize the 
placement of the extraction wells in the Former Solvent Tank Source Area 
and to  better characterize the extent of the DNAPL contamination. 
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As part of a long-term groundwater monitoring program, groundwater 
s a m ~ l e s  will be collected and analvzed auarterlv in order to verifv that the 
levei and extent of groundwate; contaminanis (e.g., v o l a t i l i  organic 
compounds) are declining and that conditions are protective of  human 
heaith and the environment. In  addition, biodegradation parameters 
(e.g., oxygen, nitrate, sulfate, methane, ethane, ethene, alkalinity, redox 
potential, pH, temperature, conductivity, chloride, and total organic 
carbon) will be used to assess the progress of the degradation process. 
I f  it is determined that monitored natural attenuation is not effective in 
restoring groundwater quality outside of the Former Solvent Tank Source 
Area in a reasonable time frame, then remedial actions, such as 
enhanced reductive dechlorination9 or groundwater extraction and 
treatment, may be implemented. 

The selected remedy is believed to be able to achieve the ARARs more 
quickly, or as quickly as the other alternatives, but at a lower cost. 
Therefore, the selected remedy will provide the best balance of tradeoffs 
among alternatives with respect to the evaluating criteria. EPA and the 
NYSDEC believe that the selected remedy will be protective of human 
health and the environment, be cost-effective, and util ize permanent 
solutions and alternative treatment technologies or resource recovery 
technologies to the maximum extent practicable. The selected remedy 
will meet the statutory preference for the use of treatment as a principal 
element. 

The estimated capital, annual O&M, and present-worth costs for the 
selected soil remedy are $365,000, $122,000, and $684,000, 
respectively. The estimated capital, annual O&M and monitoring, and 
present-worth costs for the selected groundwater remedy are $479,000, 
$115,000, and $1,623,000, respectively. Tables 8 and 9 provide the 
basis for these cost estimates. 

I t  should be noted that these cost estimates are order-of-magnitude 
engineering cost estimates that are expected to be within +50 to -30 
percent o f  the actual project cost. These cost estimates are based on the 
best available information regarding the anticipated scope of the selected 
remedy. Changes in the cost elements are likely to occur as a result of 
new information and data collected during the engineering design of  the 
remedy. 

Underthis process, microbes remove the chlorine fromtheVOCs, allowing the compounds to further 
degrade into carbon dioxide and water. 



Expected Outcomes of the Selected Remedy 

The results of the risk assessment indicate that under the hypothetical 
off-plant groundwater-use scenario, where the on-plant production wells 
are turned off, there is an unacceptable excess cancer risk and a chronic 
adverse noncancer health effect to such receptors. In addition, the 
ecological risk assessment indicated that the presence of contaminated 
surface soil in  the Former Solvent Tank Source Area poses a potentially 
unacceptable risk to ecological receptors. 

Under the selected remedy, the treatment of the contaminated soils, 
which will eliminate the source of  the groundwater contamination, in  
combination with groundwater extraction and treatment in  the source 
area, in-situ DNAPL treatment, and monitored natural attenuation of the 
groundwater outside the source area, will result in the restoration of 
water quality in  the aquifer. The treatment of the contaminated soils will 
also eliminate the potential threat to ecological receptors. 

The piant is  presently used for light industry, and the plant's reasonably- 
anticipated future land use is industrial. Therefore, i t  is not anticipated 
that achieving the performance standards will alter that land use in the 
future. In addition, although on-plant wells provide noncontact cooling 
water for the plant after treatment, potable water for the plant is  obtained 
from the Village of Caledonia's well system. Therefore, i t  is  not l ikely 
that the groundwater underlying the plant will be used for potable 
purposes in the foreseeable future. Beyond the plant's property 
boundary, downgradient water supply wells could be used for potable 
purposes at present and in the future (until groundwater standards are 
met on-plant), due to the continued operation of the plant's production 
wells. 

Under the selected remedy, i t  is estimated that i t  will require 3 years to 
achieve soil cleanup objectives and 10 to 15 years to achieve 
groundwater standards both in the Former Solvent Tank Source Area and 
beyond. 

STATUTORY DETERMINATIONS 

Under CERCLA Section 121 and the NCP, the lead agency must select 
remedies that are protective of human health and the environment, 
comply with ARARs (unless a statutory waiver is justified), are cost- 
effective, and utilize permanent solutions and alternative treatment 
technologies or resource recovery technologies to the maximum extent 



prac&i$cable. Section 121(b)(l) also establishes a preference for remedial 
actions which employ treatment to permanently and significantly reduce 
thewvmfume, toxicity, or mobility of the hazardous substances, pollutants, 
or camaminants at a Site. 

Fortthe reasons discussed below, EPA has determined that the selected 
remedy meets these statutory requirements. 

pro%ection of Human Health and the Environment 

The selected remedy wil l  be protective of the environment in that the 
treartment of  contaminated soil wil l  eliminate contaminant-related 
concents related to ecological receptors and will eliminate the source of 
the groundwater contamination. Groundwater extraction and treatment, 
in-stt:. DNAPL treatment in  the Former Solvent Tank Source Area, and 
momiitnred natural attenuation of the groundwater outside the Former 
S o h n t T a n k  Source Area will eventually achieve groundwater standards. 
The selected remedy will reduce exposure levels to protective ARAR 
levells or LO within EPA's generally acceptable risk range of 10" to 10'' for 
carcicrinogenic risk and below the HI  of 1 for noncarcinogens in the 
grouundwater. The implementation of the selected remedy wil l  not pose 
unaaxeptable short-term risks or cross-media impacts that cannot 
pos:b ly  be mitigated. The selected remedy wil l  also provide overall 
prottmdion by reducing the toxicity, mobility, and volume of contamination 
through the treatment of the contaminated soils and the 
extmctionltreatment of the contaminated groundwater. 

Corn~l iance with A ~ ~ l i c a b l e  or Relevant and A ~ ~ r o o r i a t e  Reauirements 
p f  Environmental Laws 

Whiiile there are no federal or New York State soil  ARARs, one of the 
remedial action goals is to meet NYSDEC soil cleanup objectives as 
TBCa. A summary of action-specific, chemical-specific, and location- 
speaz%ticARARs which will be complied with during implementation of the 
s e l e e d  remedy i s  presented below. 

Actii!~nspecif ic ARARs: 

. National Emissions Standards for Hazardous Air Pollutants (40 CFR 
Part 61) 

@ NYCRR Part 257, Air Quality Standards 

6NYCRR Part 200, New York State Regulations for Prevention and 
Control of Air Contamination and Air Pollution 



. 6 NYCRR Part 376, Land Disposal Restrictions 

. 40 CFR 50, Air Quality Standards 

. New York State Pollutant Discharge Elimination System (6 NYCRR 
Parts 750-758) 

. Resource Conservation and Recovery Act (42 U.S.C. 3 6901 et seq.) 

Chemical-specif ic ARARs: 

. Safe Drinking Water Act (SDWA) MCLs and nonzero MCLGs (40 
CFR Part 141) 

. 6 NYCRH P:rts 700-705 Groundwater and Surface Water Quality 
Regula'ions 

. 10 NYCRR >art 5 State Sanitary Code 

Locat ion-speci f ic  ARARs: 

. Fish and Wildlife Coordination Act, 16 U.S.C. 661 

Other Cri ter ia,  Advisor ies,  o r  Guidance To-Be-Considereds (TBCs): 

. New York State Air Guide-I for the Control of Toxic Ambient Air 
Emissions 

. New York Guidelines for Soil Erosion and Sediment Control 

. New York State Air Cleanup Criteria, January 1990 

. SDWA Proposed MCLs and nonzero MCL Goals 

. NYSDEC Technical and Operational Guidance Series 1. I. 1, 
November 1991 

. Soil cleanup objectives specified in NYSDEC Technical 
Administrative Guidance Memorandum No. 94-HWR-4046. 

Cost-Fffectiveness 

For the foregoing reasons, i t  has been determined that the selected 
remedy provides for overall effectiveness in proportion to i ts cost. 



The estimated present-worth cost of the soil component of  the selected 
remedy is $684,000. 

While al l  of  the soil action alternatives would effectively achieve the soil 
cleanup levels, Alternative S-3, excavation of contaminated soi ls and off- 
Site treatmentldisposal, and Alternative S-4, excavation and on-Site 
treatment, would be considerably more expensive than Alternative S-2, 
the selected soil alternative. On the other hand, Alternative S-2 wil l  take 
somewhat longer to achieve the soi l  cleanup objectives than the other 
action alternatives (3 years for SVE, as compared to 1 year for excavation 
and off-Site treatmentldisposal and 1 year for on-Site treatment). While 
the contaminated soils are a continuing source of groundwater 
contamination, there are no immediate risks to human health or ecological 
risks posed by the contar.:inated soils. Considering the fact that the 
groundwater component r' the selected remedy wil l  address the 
contaminated groundwater, the increase in the time needed to  clean up 
the soi l  wil l riot be a significant concern. Therefore, EPA believes that 
Alternative S-2 wil l  effectu,:+e the soi l  cleanup while providing the best 
balance of tradeoffs among the alternatives with respect to  the evaluating 
criteria. 

The estimated present-worth cost of  the groundwater component of  the 
selected remedy, using a discount rate of  seven percent and a 15-year 
time interval, is $1,623,000. Although Alternative GW-3 would provide 
Site-wide groundwater extraction and treatment, making i t  the most 
effective groundwater remediation alternative, EPA believes that 
Alternative GW-4 wil l  result in  the remediation of  the contaminated 
groundwater located both in the Former Solvent Tank Source Area and 
outside of the Former Solvent Tank Source Area via a combination of  in- 
situ treatment of  the DNAPL, groundwater extraction and treatment, and 
monitored natural attenuation in  a reasonable t ime frame and at  a 
significantly lower cost than groundwater extraction and treatment under 
Alternative GW-3. 

Ut i l izat ion o f  Permanent Solut ions and  A l te rnat ive  T rea tmen t  
Technoloaies to the Maximum Extent Practicable 

The selected remedy provides the best balance of tradeoffs among the 
alternatives with respect to  the f ive balancing criteria set forth in  NCP 
§300.43O(f)(l)(i)(B), such that i t  represents the maximum extent to which 
permanent solutions and treatment technologies can b e  ut i l ized in  a 
practicable manner at the Site. 

The soi l  component of  the selected remedy wi l l  employ an alternative 
treatment technology (SVE) to reduce the toxicity, mobility, and volume 



of thecontaminants i n  the soil in the Former Solvent Tank Source Area. 
Theselected remedy will permanently address this soil contamination. 

With mgard to the groundwater, the selected remedy will provide a 
permanent remedy and will employ treatment technologies to reduce the 
toxicity, mobility, and volume of the contaminants in  the groundwater. 

PreTerence for Treatment as a P r i n c i ~ a l  Element 

The aaatutory preference for remedies that employ treatment as a 
pr imipal element is  satisfied under the selected remedy in that 
contaminated soils will be treated in-situ and treatment will be used to 
redum the volume of contaminated groundwater in  the aquifer and 
achieve cleanup goals. 

Five-Wear Review Reauirements 

Theselected remedy, once fully implen.anted, will not result in  hazardous 
substances, pollutants, or contaminants remaining on-Site above levels 
thatdhlow for unlimited use and unrestricted exposure. However, i t  may 
takemore than five years to attain remedial action objectives and cleanup 
levelk for the groundwater. Consequently, a policy review may be 
condsted within five years after initiation of remedial action to ensure 
that libe remedy is, or will be, protective of human health and the 
enwimnment. 

DOGJBYENTATION OF SIGNIFICANT CHANGES 

The Proposed Plan, released for public comment on July 20, 2000, 
id&Med Alternative 5-2, SVE, for the soil remedy. For the groundwater 
re-, i t  identified Alternative GW-4, Former Solvent Tank Source Area 
e x m i o n  and treatment, in-situ DNAPL treatment, and monitored natural 
attanoetion of the plume outside of the Former Solvent Tank Source Area. 
B a d  upon its review of the written and verbal comments submitted 
dumirrg the public comment period, EPA determined that no significant 
chaqes  to the remedy, as originally identified in the Proposed Plan, were 
necessary or appropriate. 
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Table 2. Approximate Concentrations of Potential Chemicals of Concern 

JCI Jones Chemicals, Inc. Site, Caledonia, New York 

Potential Chemicals of 
Concern 

Tetrachloroethene (PCE) 

Trichloroethene (TCE) 

[ Vinyl Chloride 

Notes: 

Unsaturated Soil Groundwater Groundwater 
(W/k@ Overburden Bedrock Zone 

Zone Wl) 
Wl) 

0.002-330 C 1-62,000 C 1-2 

0.002-0.320 C 1-100 C 1-8 

bgs = below ground surface 

mgkg = milligrams per kilogram 

pg/l = micrograms per liter 
< = compound not detected; value is below the detection limit 
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONAOLE MAXIMUM EXPOSURE 

SOURCE MANAGEMENT ZONE. JONES CHEMICALS. CALEDONIA, NY 
h~cenano Timetm: CwenuFulue 1 

Total Rtsk Auoss AH Med~a and All Exposue Roules 
P 

Tolal [Llverl HI = 2 OBE-01 

Tolal [ K i e y l  HI = 2 43E-04 

Notes: 

NC = Nolcarrirogmic 
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SUMMARY OF RECEPTOR RISKS A 1 3  1 IAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

SITE MANAGEMEN 1. ZONE. JONES CI1EMICALS. CALr3C ,JIA, N I 

ham: CufrcnUFuIue 
eceplor Population: On-Slta Worker 

A m  

M e d i i  Exposure Exposure Chem~cal I Carcmogen~c R~sk 

Total Risk 

Tdal H~sk Auoss Soll ~IKI Gtoundwaler 

Auoss A# Medta and All Exposure Roc~les 

Chemical 

(Total 

Non-Carcinogenic Hazard Quolienl 

Liver 1 7.34E-04 1 - 

Routes Tdal 

4 66E-07 I lOE-06 

5 37E-04 I 27E.03 

4 JOE-07 102E-06 

4 48E-07 1 06E-06 
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

SOURCE MANAGEMENT ZONE. JONES CHEMICALS. CALEDONIA. NY 
I~~ccnatio ~ i b a m :  C w ~ u t u e  1 

eceplor Poplaton: On-Sle Resided 
ecaploc Age: Adulf 

M e d i  I Exporue Exposus $ Chemlcal I Carcmogenic Risk 

oil Soil Sje Soil . 

lngesllon Inhalallon Dermal Exposwe 

Roules Told 

Tolal Risk Across All Media and All Exposure Roules I 1 BE-05 I 

Noles 

NCEP = No( a complde exposure pahway 

NC = Nd carcimgene 

Ncm-Cardnogenic Hazard W i e n l  

lelnchlaoelhene I NCEP I - I NCEP I - ~~elrachloroethene I 

relrachloroehene 

rrtchlaoelhem 

1.2.4-Trunelhylbenzene 1.2.4-Tnmelhylbsluene 

d Index Acmss 

Ptimaty Ingestion krhaldion Dermal 

rargel organ 

Liver NCEP - NCEP 

Lhm NCEP - NCEP 

(Tola) - - - 
LhrecIKidney - 8 37E-08 - 

L k  - 189E-01 - 
Liver - 2OOE-03 - 

KldneV* - 2 5 7 E M  - 
(Tow) - 1.9tEQt - 

All Media and All Exposue Routes 

Exposure 

Roclles TMal - 
- 
- 
- 

8 37E-08 

1 89E-01 

2 OOE-03 

2 57E-04 

1.91E-01 
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Timelrwno: Cu~mVFulue 
eceplor Population: OW-Site Reriden( 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

LAGOON MANAGEMENT ZONE. JONES CHEMICALS. CALEDONIA. NY 

- 1.2-DiiwVlms 

Tolat Risk Across All Med~a and All Exposine Rotlles 

Total [Bloodl HI = 

Noles 

NCEP = Nol a complete exposure pathway 

NC = Not cercinoguuc 
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

SITE MANAGEMENT ZONE. JONES CHEMICALS. CALEDONIA, NY 

NCEP 

NCEP 

.. .. 
3 IIE-Dll 

2 46E-08 

653C W 

1 I2E Dll 

2 06E-08 

r 
lngcslim h#talalim D m 1  Ezpruc 

n Ralcr T d l  

NCEP - NCEP - 
NCEP .. NCEP - 
NCEP - NCEP - 
NCEP - NCEP 
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Table 6, Page 1 of 6: 'Future Groundwater Use: Overburden Aquifer 
RESlDENTlAL INGESTIDN OF TAP WATER: ADULT 

EXPOSURE PARAUETERS: TOTAL 30 YR CANCER RISK : 3.03E-003 

EXPOSURE DURATION (YEMW) 

EXPOSURE FREWENCY (MYYY) 

INGESTION RATE e n  
AVERAGING TIME (D) 

BODY WEIGHT (KG) 

Groundrrata Conc. 

COMPOUND ( m a )  

ds-1.2- 0.038 

Ulao(brm ..0.0050 

b*hlomahaa 0.048 

PCE 3 . W  

Wmrochlarmslh 0.0012 

CANCER NONCANCER 

24 24 

350 350 

2 2 

25550 8760 

70 70 

CANCER 

RlSK 

2 l8E-007 

5 0BE-c.m 

1.91E-003 

9.47ES37 

CANCER 

RES~MNTUL m w n t m  DP MUNI(ING WATER: CHILD (AGE o - g 
EXPDSURE PARAMETERS - 

CANCER . - -  NONCANCER 
EXPOSURE DURATION (YEARS) 6 6 

EXPOSURE FREQUENCY (MyspI) 350 350 

INGESlION RATE 1 1 

AVERAGING TME (D) 25550 2190 

BODY MIGHT (KG) 15 15 

. . DOSE 

WOIKGn) 
3.57E-001 

3.57E-005 

4.tiOEMY 

3.67E-002 

. ~ 

1.13E-005 . ~ 

TOTAL HI: 

CPF 

6.1E-003 

1.1E402 

5.2E-002 

0.4E-002 

TOTAL HI: 

. - . - .  ....... 
NONCANCER . . . . .  

DOSE . . . . . . . .  

(M0IK'3 . 

1.ME003 . . . .  
l.ME-001 

1.34E-W3 

l.07E-001 

3.29E.005 

~ C o n c .  

COMPOUND ( w w  

cis-1.2- 0 . m  

Chlao(bnn 0.0038 

0.049 

PCE 3.902 

0.0012 

. . . . . . .  
NDNCANCER 

... [ .  . . . . . . .  ,... . . . . . . . .  

................ - .. - .. 

. 
CANCER 

~ 

RISK 

1.27E-007 

295E005 

1.11EMW 

5.52E-007 

- 

RID - . .  _ _. .... 
1.WE402 

1.OMOm .. 
6.WE-003 . . . . . . . . . . . . . . . . . . .  
l.OE-002 ... . . . .  

2.WE402 . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  

. . . . .  

. ~ .  DOSE 

( M m m )  . . .  . . 
2.43E-003 

2.43E-001 

3.13E-003 

2.49E-001 . . . .  
7.67E-005 

. . . . 
CANCER 

. .  

HQ _. -. ..... 

. . . . . . . . . . . . . . . .  1.04E-001 

1 .ME402 . . . . . . . . . . . . . . . .  
2.24E-001 

1.07E+001 . . . . . . .  
1 .WE003 .- .. 

DOSE . . 

(m'=J) 
. . 2.08E-001 

2.08E-005 ' 

2.aE-001 . 
2.14E-002 

653E005 

CPF 

6.1E003 ~. . 
t.lE402 

~~ ~ 

5.2E-002 

8.4EOm 



Table 6, Page 2 of 6: Future Groundwater Use: Overburden Aquifer 

UMlUllQ W(UtMN WAR81 
EXPOSURE FREOUENCY (DAYSPI) 

INHUATION RATE (M3iHR) 

TIME OF MOVER (HR) 

TIME AFER S-R IHR) 

WATER FLOW RATE (UiR) 

BATHROOLl VOLUME (M3) 

AVERAGING TIME @) 

BODY V E I W l  (KG) 

EXPOSURE PARAMETERS: 

UNCER 
.... .. - 

24 
350 

0.83 

0.25 

0.33 

750 

12 

25550 

70 

NONCANOIR 

24 TOTAL CANCER RISK 1 WE404 

350 

083 TOTAL HI 2 91E+000 

0 25 

0 33 

750 

12 

8760 

70 

CANCER 

AIR CONC WSE 

(MWJ) (HWWD) CPF 

Cir-1.2- 0 . W  0.5 0.2S875 0.23289331897 5.27E404 

CNom(mn 0.0030 0.5 0.0288075 0.0252893319 5.27E-005 8.10E-002 
OW@ 0.5 0.3828125 0.300309813803 679E404 6.00E.CO3 

PCE 3.902 0.5 30,484375 23.9144665948 5.41E-002 2.OE-003 - 0.0012 0.5 0.009375 0.00735452586 1.f3E-005 

CANCER 

RISK 

4.27E-008 

4.07E-008 

1 . w 4 0 4  

TOTAL 38 YR CANCER RIS 

NONCANCER 



C- G e 6 , & e 3 6  ~ U K ~ r o G w a t e L s e :  t ) v e r b u r K ~ q u s  
RESIDENTW. S H M R  SCENARIO Chld (0 lo 8 yesn m) 

EXPOSURE PAWETERS: 

EXWBURE WRATION (YEARS) 

EXPOSURE FREQWNCY (DAYSN) 

INHAVIMm RATE FcJmR) 
NME OF S H M R  (HR) 

TIME AFTER SHOW3 (HR) 

WATER FLOW RATE W R )  

BATHROOM W E  (783) 

AMRAGING TIME (D) 

BOOY WIGHT (KG) 

GWCONC VOL. FRX 

COMPOUND (Ma) (UNITLESS) 

* 1 . 2 d i i  0.a.M 0.5 

CNoro(brm 0 . m  0.5 

O.M@ 0.5 

PCE 3.902 0.5 

Dibromoch- 0.W12 0.5 

CANCER 
- 

B 
350 

0.42 

0.5 

0.5 

750 

12 

25550 

NONCANCER 
- 

O TOTM CANCER RISK 2 18Em4 

350 

042 TOTALHI 2 27EWO1 

0 5  

0 5 

750 

12 

2190 

CANCER 

DOSE CANCER 

(MWKGR) CPF RISK 

NONCANCER 
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TOTAL 30 YR CANCER RISK : 1 3 2 E M I  

RESIDENTIAL INGESIK))( OF TAP WATER: ADULT 

EXPOSURE PMU\METERS 

CANCER -. - 
EXPOSURE DURATION (YEARS) 24 

W s L k k  tkkUIkUeS i L  &I 
I- RA* (WVI t 
AVERMlNO TIME (0) ZSSSO 

BODY MIM (KG) 70 

I 
Gmm&abConc. 

COMPOUND (uon) 

0&1.2dW1W&hI 0.037 

Eenwm ow11  

McMummm 0.W78 

PCE O.ZS7 

. . .  
DOSE . . . . . . . .  

~F!FP) . . .  
3.40EMI . .  
1.03E405 . . . . .  
7.33E-WS ..... .. 
2.79E-003 . . . . . . . . .  

CANCER 

. . . . . .  
CPF ..... 

......... 
5.5E002 . . . . . .  
l.lE002 . . 
5.2E-002 

RESmENTIAL INGESTION OF DRm((mO WATER: CHKD (AGE 0 - 6) 

D(POSURE PARAMETERS: . . . . . . . . . . .  .. 

EXPOSURE DURATION (YEARS) 

EXPOSURE FREWENCY (MYSM 
INGESTION RATE (WAY) 

AVERAGING TIME 0 
eODv mffim (KG) 

Oroundw*acar. 

COMPOUND (mwr) 

dbl.2- 0.037 

Barsnr, 0.0011 

0 . w n  

PCE 0.297 

CANCER NOWCANCER . . . . . . . . . .  . . .  
e 0 

TOTAL CANCER RISK 1.48EMI 

tdtAL HI: * I t loat  

. -- . . .  ..... 

. ~ " . . . . . . . . .  hlONCANCER .. I CANCER 

TOTAL CANCER RISK 8.54E405 

TOTAL HI: 2.24EIOW 

. . . . . . . - . . - . - . -  ..... .- . 

CANCER . . . . . . .  .... NONCANCER 

... ....... 
CPF (WK?).. RISK 
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REHDENTI~ l-noN OF VAPORS AT THE SHOWER HEAD: AWLT 

EXPOSURE PAWMETERS: 

CANCER 
. ... - 

€4 
950 

0.03 

0.25 

0.33 

750 

12 

25550 

70 

NONCANCER 
.. . . ... . - 

84 rot& O A W ~  MUM ; O . ~ & N 4  TOVAL Y* CANWR IUO ¶.7S#901 

950 

0.83 TOTAL HI: 1.12E-001 

0.25 

0.33 

7% 

12 

8760 

70 

CANCER 

DOSE CANCER 

(MoIKWD) CPF RISK 

NONCANCER 

DOSE 

F(-) RID 



r r r r  C- G e  6 , G e  6 brs ~ u K ~ r o u n d w a t e r  Use: Bedroc Aquifer 

EXPOSURE P W E I E R W  

+ 1 . 2 d i i  0.W7 0.5 

Banraa 0.m11 0.5 

blchlomdhns 0.0078 0.5 

PCE 0.287 0.5 

CANCER 
u 

8 
550 

0.42 

0.5 

0.5 

750 

12 

25550 

15 

C ( W )  

0.576125 

0.0171875 

0.121075 

4.640825 

NONCANCER - 
8 TOW. CANCER RISK: 

350 

0.42 TOTALW 

0.5 

0 s  

750 

12 

2180 

15 

AIR CONC. 

(-) 

CANCER WONCANCER 

WSE W C E R  DOSE 

(K+nGJn) CPF RISK (mwb) Rm 



Table 7 
Summary of Soil and Groundwater Remediation Goals 

JCI Jones Chemicals, Inc. 
Caledonia, New York 

Parameter I Soil Medium I Groundwater 

' Values arc based on NYSDEC TAGM #HWR-94-4046: Soil Cleanup Objectives 
to Rotect Groundwater Quality. Concentrations are presented in milligrams per 
kilogram. 

Trichloroethene 

cis-1.2-Dichloroethene 

Trans-1,2-Dichloroethene 

I,  1-Dichlomthene 

Vinyl Chloride 

' MCL values are based on New York State Groundwater Quality Standards 6 
NYCRR Pan 703.5. Concentrations are presented in micrograms per liter. 
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TABLE 8 

Soil Vapor Extraction 

costs 

Direct Capital Costs 

p 

Seven, 4-inch d i e t e r  PVC wells @ $1,000 each ................ .............................. $7,000 
IDW disposal (as DO39 code) @ $350 per drum x 10 drums ........................... ........ $3,500 
Mobii t ion and demobilization.. . . . . . . .. . .. . . . . . . . .. . . . .. ... . . .. . .. . . .. . .. . .. .. . . . . . .. . ... . . . . . . . . $1,000 
Per Dim - 3 person crew @ $125 per day x 3 days ................................. ........... $1,125 

Soil Va~or Extraction Pi~ine and Vaults 

Surface removal and disposal @ $2.00 per square foot (sf) x 400 sf. .. ............. .. ....... ... $800 
Surface repair - $3.00 per sf x 400 sf ........................................................ ... ... $1,200 
Excavation, backfill, and compaction of the trench - $10 per ft x 200 linear feet (If) .. . . . $2,000 
Pipe installation and testing - $30 per foot x 200 feet ..................................... ..... . $6,000 
SVE well vaults, gauges, valves, well head connections, and concrete - 

$1.500 per well x 7 wells .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10,500 
SVE equipment installation (lump sum). .. .. . .. . .. . .. . . ... . .. . . . . .. .. . . .. . .. ... .. . ... . . .. . . .. . . . . $10,000 

Eouioment Costs 

SVE system (e.g., structure, moisture, gauges, valves controls, and mufflers). .. . .. . ... . $35,000 
GAC purchase and disposal costs @ $4.50 per pound x 4,000 pounds.. . .. . . .. .. .. . . .. . . . . $18,000 
Transportation .......................................................................................... $4,000 

'cal M iiicatim 

Lmnp sum.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $15,000 
Si restoration ............................. . .... ............... ..... .. .... ... .. ... ... . . .. ... . . .. ... .... $5,000 

Coafirmatorv Direct-Push 'Soil Sam~lhg 

MobilmtionkmobiliZation .............................................................. ............. $500 
Soil sampling - $200 per boring x 10 borings . .. ... .. . .. .. .. ..... ...... .. ... ... . ... . .. . . . . ... . . . . $2,000 
Analysis by USEPA Method 8021 
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Jones Chemicals 

Twelve samples x $1 10 per sample ............................................................ $1.320 
Two QAlQC samples x $1 10 per sample ....................................................... $220 

Sample shipping .......................................................................................... UQ 

Subtotal ............................. $124. 315 
Contingency @ 20% ............... $24.863 
TOTAL ............................. $149.178 

A4-3: Indirect Capital Costs 

Engineering design documents ..................................................................... $40.000 
Project management ................................................................................. $15. 000 
Air perhitting ........................................................................................ $10.000 

Q-smction and Well Installation Oversieht 

Staff Engl-eer @ 12 hours per day x 15 days x $85 per hour ................................ $15. 300 
Per diem. lodging. and vehicle . $150 per day x 15 days ...................................... $2. 250 
Travel to and from the site @ 20 hours x $85 per hour. plus $1. 000 for airfare ............ $2. 700 

Svstem Startu~ and Shakedown 

Staff Engineer @ 12 hours per day x 5 days x $85 per hour ................................... $5. 100 
Technician @ 12 hours per day x 5 days x $70 per hour ....................................... $4. 200 
Per diem. lodging. and vehicle @ $150 per day x 5 days x 2 people ......................... $1.500 

.......... Travel to and from the site @ 20 hours x $155 per hour. plus $2. 000 for airfare $5. 100 
Startup equipment and sampling equipment ....................................................... $1. 000 
Off-gas sample analysis - 12 samples x $300 per sample ....................................... $3. 600 
Sample shipping . three shipments @ $100 each ................................................... $300 
Construction completion and startup reporting .................................................. $10. 000 

Staff Engineer @ 12 hours per day x 2 days x $85 per hour ................................... $2. 040 
Per diem. lodging. and vehicle @ $150 per day x 2 days ......................................... $300 
Travel to and from the site @ 20 hours x $85 per hour. plus $1. 000 for airfare ............ $2. 700 
Sampling report ...................................................................................... $10.000 

TOTAL ............................. $131. 090 
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!-Chemicals 

AM4 Operation, Maintenance, and Monitoring 

. , W d ~ l v  Visit$ 

Xbo technicians @ $70 per hour x 12 hours each per visit x 12 visits ..................... $20.160 
Per diem, expendables, and field equipment - $500 per visit x 12 visits.. ................... $6,000 

m l e  Analvsis 

M k n t ,  effluent, and duplicate samples - $250 each x 12 visits. ............................. $9,000 
m g  - $100 per event x 12 visits .............................................................. $1,200 

Dkuricity - 30 horsepower @ $800 per horsepower per year ............................... $24,000 
A d  repair costs .................................................................................... $6,000 

G;91: Reolacemer: 

.&pkement and d i spo~~ '  of spent GAC - $4.50 per pound x 4,000 pounds ............. $18,000 
Tmmportation .......................................................................................... $2,000 

A m d  report .................................................................................... $15,000 

Subtotal ............................. $101,360 
............... Contingency @ 20% $20.272 

TOTAL. ............................ $121.632 

Thenet present value of OM&M over the anticipated three years of the SVE system operation 
+s .$X9,2O 1. 
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tones Chemicals 

TABLE 9 

Snrce Area Extraction and Treatment, In-Situ Treatment of DNAPL, 
Monitored Natural Attenuation of the Plume Outside the Source Area, 
and Institutional Controls 

Capital Costs 

Itis assumed that this technology will have no mobilization-associated costs. 

'MEngineer @ 12 hours per day x 5 days x $85 per how ................................... $5,100 
'Wdiem, ldging, and vehicle - $150 per day x 5 days .......................................... $750 
Lagoon area fencing - &feet high, 900 linear feet x $30/linear foot ....................... $27,000 
.hnx area fencing - 8-feet high, 500 feet long @ $30/linear foot ......................... $15,000 

.......................................................................................... .Warning signs $2,000 

Subtotal .............................. $49,850 
Contingency @ 20% ................. a9.970 
TOTAL.. ............................ s&@ 

capital costs 

6ngioeering and project management ............................................................ $10,000 
I q a I  fees for deed restrictions.. .................................................................. $15.000 

TOTAL.. ............................ S25.000 
.Operation, Maintenance, and Monitoring Costs 

%is assumed that there will be no operation or maintenance costs for this technology. It is also 
d that this technology will not be used as a stand-alone technology; therefore, it does not 
Jlave any monitoring costs. 
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Monitored Natural Attenuation 

Capita/ Costs 

It is assumed that there would be no direct or indirect capital costs for implementing this 
tedmology . 

Operat ion, Maintenance, and Monitoring Costs 

It is assumed that there would be no operation or maintenance costs for this alternative. It is 
assumed that groundwater samples will be collected quarterly for the first 2 years and then 
semiannually for 28 years from up to 20 groundwatp monitoring wells. It is also assumed that 
the most Natural Attenuation Indicative Pararrsters will be analyzed at a laboratory, and that 
no additiond shipping charges will be required. 

-lv Monitoring 

Two technicians @ $70 per hour x 68 hours each per visit x 4 visits ....................... $38,080 
............................ Per Diem @ $125 per day x 2 people x 4 visits x 5 days per visit $5,000 

Vehicle @ $400 per week x 4 weeks per year .................................................... $1,600 
Sampling equipment and materials @ $1,800 per visit x 4 visits.. ............................ $7,200 

Analysis by United States Environmental Protection Agency Method (EPA Method) 8021 
Twenty samples from monitoring wells - $1 10 each x 4 visits.. ..................... $8,800 
Four QAlQC samples - $110 each x 4 visits ............................................ $1,600 
Shipping - $250 per visit x 4 visits ........................................................ $1,000 

Analysis of Natural Attenuation Indicative Parameters 
Twenty samples from monitoring wells @ $200 each x 2 visits.. .................... $8,000 
Four QAIQC samples @ $200 each x 2 visits ........................................... $1,600 

........................................................................................ Annual Report $30.000 

Quarterly subtotal ................. $102.880 
Contingency @ 20% ............... $20.576 
Quarterly Total .................... $123.456 

AssPming 2 years of quarterly monitored natural attenuation and groundwater monitoring, the 
net present value of the qu;inerly sampling is $223.21 1. 
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James Chemicals 

a1 Monitoring 

Twm technicians @ $70 per hour x 68 hours each per visit x 2 visits ....................... $19,040 
k Diem @ $125 per day x 2 people x 2 visits x 5 days per visit ............................ $2,500 
Vehicle @ $400 per week x 2 weeks per year ...................................................... $800 
Simpling equipment and materials @ $1,800 per visit x 2 visits .............................. $3,600 

Analysis by United States Environmental Protection Agency Method (EPA Method) 8021 
Twenty samples from monitoring wells @ $110 each x 2 visits ...................... $4,400 
Four QAIQC samples @ $1 10 each x 2 visits ............................................. $880 
Shipping @ $250 (each visit) ................................................................. $500 

A d p i s  of Natural Attenuation Indicative Parameters 
Twenty samples from monitoring wells @ $200 each x 2 h i t s  ...................... $8,000 
Four QAlQC samples @ $200 each x 2 visits ......................................... $1,600 

Amad Report ..................................................................................... md!?!l 

Semiannual subtotal.. .............. $6 1,320 
Contingency @ 20% ............... $12.264 
Semiannual total ................... $73.584 

hmming 28 years of monitoring, the net present value for semiannual monitoring 
is 3780,064. This number is derived by calculating thc semiannual NPV for 30 years and 
snbacting the semiannual NPV for the initial 2 years that are addressed in the quarterly 
mcdoring section. 

The mtal net present value for 30 years of operation, maintenance, and monitoring for this 
rcEmology is $1,003,275. 

Seance Area Pump and Treat 

Dhd Capital Costs 

Tno IO-iich diameter wells to 30 feet bgs - $12,000 each ................................... $24,000 
.......................................... One Gin& diameter well to 55 feet bgs - lump sum $10,000 

iDW disposal - 40 drums @ $350 each .......................................................... $14,000 

Gmcrt existing west well .to a monitoring welL ................................................. $1,000 

Table 9, Page 3 of 7 



lona Chemicals 

Dme Trench (2 feet wide x 3.5 feet deeu x 350 feet long) 

........................................................ Excavation . 350 feet long @ $10 per foot $3. 500 
Piping . $28 per foot x 350 feet x 2 wells ....................................................... $19. 600 
Electric conduit . $7.75 per linear foot x 350 feet x 2 wells ................................... $5. 425 
Backfill and compaction . $5 per foot x 350 feet ................................................ $1.750 
Surface replacement . $5 per sf x 700 sf .......................................................... $3. 500 

Well Vaults 

Installation . $1. 500 each x 3 ....................................................................... $4. 500 
...................................................... Piping and appurtenances . $1. 200 each x 3 $3. 600 

Extraction Pum~s 

Two Gravel well pumps . $2. 000 each ............................................................ $4. 000 
............................................................................. Bedrock zone well pump $1. 500 
.. 

Air S t r i ~ ~ i n e  Tower Modifications 

.................................................................................... Piping . Lump sum $6. 000 
.............................................................................. Controls . Lump sum $10.000 
............................................................................. Discharge . Lump sum $10. 000 

................................................... Six-inch pavement base @ $1.1 llsf x 1. 000 sf $1.1 10 
.............................................. Two-inch asphalt pavement @ $1.87lsf x 1. 000 sf $1. 870 

Electrical Modifications 

Lump sum ............................................................................................. $10. 000 
......................................................................................... Site restoration &Q@ 

............................. Subtotal $140. 355 
Contingency @ 20% ............... $28.07 1 ............................. TOTAL $468.426 

Indirect Implementation Costs 

..................................................................... Engineering design documents $50. 000 
........................................................................ Project management ........ : $1 0.000 

.................................... Air permitting (modifications to the existing air stripper) $10. 000 
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Jones Chemicals 

Construction Oversight 

Staff Engineer @ 12 hours per day x 5 days x $85 per hour ................................... $5,100 
Per diem, lodging, and vehicle - $150 per day x 5 days .......................................... $750 

........... Travel to and from the Site - 20 hours x $85 per hour, plus $1,000 for airfare. $2,700 

Svstem Startu~ and Shakedown 

Staff Engineer - 12 hours per day x 3 days x $85 per hour .................................... $3,060 
Technician - 12 hours per day x 3 days x $70 per hour ......................................... $2,520 
Per diem, lodging, and vehicle @ $250 per day x 3 days ......................................... $750 

.. Technician travel to and from Site - 20 hours x $70 per hour, plus $1,000 for airfare.. $2,400 
Start-up equipment.. ................................................................................... $1,000 
Influent and effluent sample'analysis - 6 samples x $1 10 per sample ........................... $660 
Sample shipping ...................................................................................... $100 
Construction completion reporting ............................................................... $20,000 

TOTAL ............................. $109.040 

Operation, Maintenance,-and Monitoring Costs 

It is assumed that JCI will use the treated groundwater for its processes at the facility. It is also 
assumed that JCI personnel would conduct operation. maintenance and monitoring activities as 
part of their existing process. No additional labor costs or expenses will be caused by this 
technology for operation, maintenance, and monitoring during the anticipated 15 years for this 
technology to achieve remediation objectives. Groundwater monitoring costs associated with 
this technology are addressed in Monitored Natural Attenuation. 

Potassium Permanganate Injection Cost Estimate 

Mnet Capital Costs 

Well InstaIIations 

.......................................................................... MobilizationIDemobilization $500 
Per Diem and lodging, 2 man crew - $50 per man per day x 3 days ........................... $300 

Injection Wells 
One 4-inch d i e t e r  well to 25 feet bgs ....................................................... $1,000 
One 4-inch d i t e r  well to 50 feet bgs ....................................................... $2,200 
IDW disposal - 8 drums @ $350 each ......................................................... $2,800 
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Jones Chemicale 

Monitoring Wells 
Two 2-inch diameter wells to 25 feet bgs . $500 each ..................................... $1. 000 
Two 2-inch diameter wells to 50 feet bgs . $1. 200 each ................................... $2. 400 
IDW disposal . 20 drums @ $350 each ....................................................... $7. 000 

Well Vaults and Pioing 

Installation. piping and appurtenances . $1. 500 each x 6 wells ................................ $9. 000 

Svstem and Eauioment 

.............................................................. System and equipment . Lump sum $10. 000 
System and equipment installation . Lump sum ................................................ $15. 000 

Subtotal .............................. $5 1. 200 
Contingency @ 20% ............... $10024Q 
TOTAL .............................. $61. 440 

A9-2: Indirect Implementation Costs 

..................................................................... Engineering design documents $10.000 
Project management ................................................................................... $2. 500 

......................................................... Injection permit and regulatory variance $10. 000 

Construction Oversieht 

................................... Staff Engineer @ 12 hours per day x 5 days x $85 per hour $5. 100 
. .......................................... Per diem. lodging. and vehicle $150 per day x 5 days $750 

................. . 'Travel to and from Site 20 hours x $85 per hour. plus $1. 000 for airfare $2. 700 

$vstem Startuo and Shakedown 

Staff Engineer . 12 hours per day x 2 days x $85 per hour .................................... $2. 040 
Technician . 12 hours per day x 2 days x $70 per hour ......................................... $1. 680 

......................................... Per diem. lodging. and vehicle @ $250 per day x 2 days $500 
........... Travel to and from the Site . 20 hours x $155 per hour. plus $2. 000 for airfare $5. 100 

Stan-up equipment ..................................................................................... $1.500 
. ................................ Groundwater sample analysis 12 samples x $200 per sample $2. 400 

................................................... . QAIQC samples 2 samples x $200 per sample $400 
....................................................... Sample shipping- $100 per event x 2 events $200 

................................................................ Conmction completion reporting $10. 000 

.............................. TOTAL $54.870 

Table 9. Page 6 of 7 



m a t i o n ,  Maintenance, and Monitoring Costs 

o m e  - Annual Visit 

........................... 'ham technicians @ $70 per hour x 10 hours each per day x 8 days $5,600 
h d i e m ,  expendables, and field equipment ($500 per day x 8 days) ........................ $4,000 

............................................................. Ammal Report/ Project Management $10,000 

A i r i d  KMnO, - purchase and transportation.. .................................................. $4,000 
Utiiities (water and electricity) ...................................................................... $2,000 

&fRmcnance 

ArplrVl repair costs .................................................................................... $3,000 

Subtotal ............................. $28,600 
Contingency @ 20% ................. &m 
TOTAL .............................. $34.320 
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JONES CHEMICALS, INC. FACILITY SITE 
ADMINISTRATIVE RECORD 
INDEX OF DOCUMENTS 

SITE IDENTIFICATION 

Site Investigation Reports 

100001 - Report: J'i a ure 1. Hazardous Rankina Svstem Cover 
100091 w, Jones Chemicals, Inc., Revised: June 20, 

1987, Znd Revision: September 18, 1987. 

ILEMEDIAL INVESTIGATION 

Work Plans 

Plan: ) Tr atab'lit 
) 
Desian and Ouerational Parameters for a Pilot Air 
Striooina Svstem, Jones Chemicals, Inc., 
Caledonia, New York, prepared by Conestoga-Rovers 
& Associates, prepared for U.S. EPA, Region 11, 
March 1991. 

mental Remedia Plan: Work Plan. Su~ule 
Investisation/Feasibilitv, Jones Chemicals, 
Inc., Caledonia, New York, prepared by Conestoga- 
Rovers & Associates, prepared for U.S. EPA, Region 
11, March 1991. 

Plan: F' -L Id ra 
V o 1 ume I : S am ~lina and Analvsis Plan (SAP), Jones 
Chemicals, Inc., Caledonia, New York, prepared by 
Conestoga-Rovers & Associates, prepared for U.S. 
EPA, Region 11, June 1991. 



P. 300451 - Plan: Field Ouerations Plan. Suuulemental RI/FS. 
300541 Volume 11: Oualitv Assurance Proiect Plan (OAPP), 

Jones Chemicals, Inc., Caledonia, New York, 
prepared by Conestoga-Rovers & Associates, 
prepared for U.S. EPA, Region 11, June 1991. 

P. 300542 - Plan: Field Ouerations Plan. Suuwlemental RI/FS, 
300643 Volume 111: Health & Safetv Plan (HSP), Jones 

Chemicals, Inc., ~aledonia, New York, prepared by 
Conestoga-Rovers & Associates, prepared for U.S. 
EPA, Region 11, June 1991. 

3.4 Remedial Investigation Reports 

P. 300644 - Report: z.'te Summarv Reuort, Remedial 
300810 a t i a a t i o n .  Jones Chemicals. Inc. Facilitv. 

Caledonia, New York. Administrative Order on 
Consent. index No. 11. CERCLA-10210, prepared by 
Levine-Fricke-Recon Inc., prepared for Jones 
Chemicals, Inc., November 11, 1996. 

P. 300811 - Report: Remedial Investiaation Reuort. JCI/Jones 
301012 Chemicals, Inc. Facilitv, Caledonia. New York. 

Administrative Order on Consent. Index No. I1 
CERCLA-10210, prepared by LFR Levine-Fricke, 
prepared for JCI/Jones Chemicals, Inc., June 8, 
1999. 

3.5 Correspondence 

P. 301013 - Facsimile note to Mr. George Jacob, Remedial 
301015 Project Manager, U.S. EPA Region 11, from Mr. 

Vance Puffer, Village of Caledonia, re: Sample 
data report of Volatile Organic Contaminants 
prepared by Wayland Laboratory Services, July 7, 
2000. 

4.3 Feasibility Study Reports 

P. 400001 - Report: Treatabilitv Studv Evaluation Reuort. 
400068 Jones'Chemicals. Inc. Facilitv. Caledonia, New 

York. Administrative Order on Consent. Index No. 



11, CERCLA-10211Q, prepared by Levine.Fricke.Recon 
Inc., prepared for Jones Chemicals, Inc., January 
23, 1997. 

400069 - Report: Final Feasibilitv Studv ReDOrt for JCI 
400207 Jones Chemicals. Inc. Facilitv. Caledonia. New 

York, Administrative Order on Consent. Index NO. 
11. CERCLA 10210, prepared by LFR LevineeFricke, 
prepared for JCI Jones Chemicals, Inc., February 
22, 2000. 

Correspondence 

400208 - Facsimile transmittal to Mr. George Jacob, 
PO0215 Remedial Project Hanager, U.S. EPA, Region 11, 

from Shekhar Melkot-., P.G., Senior Hydrogeologist, 
LFR Le-line Fricke, March 31, 2000. (Attachment: 
Letter (with attach.:ents) to Mr. George Jacob, 
Remedial Project Mhisger, U.S. EPA, Region 11, 
from E. Cambeiro, for Shekhar R. Melkote, P.G., 
Senior Hydrogeologist, re: JCI Jones Chemicals, 
Inc. Superfund Site; Caledonia, New York, 
Achinistrative Order on Consent, Index No. 11, 
CERCLA-10210, Fe,sibility Study Report: Bridge 
Document, March 31, 2000.) 

lLdministrative Orders 

700001 - Administrative Order on Consent for Remedial 
700029 Investigation/Feasibility Study, In the Matter of: 

The Jones Chemicals Site, Caledonia, New York, 
Jones Chemicals, Inc., Respondent, Index No. I1 
CERCLA-10210, March 29, 1991. 

-TB ASSESSMENTS 

nDxicologica1 Profiles 

P. . $00001 - Report: Health Risk Assessment. Jones Chemicals. 
300250 Inc. Facilitv. Caledonia. New York, prepared by 

LFR Levine-Fricke Inc., prepared for Jones 
Chemicals, Inc., September 30, 1999. 



P. 800251 - Memorandum to Mr. George Jacob, Remedial Project 
'300251 Manager, ERRD, New York Remediation Branch, from 

Ms. Gina Ferreira, Environmental Scientist, ERRD, 
Program Support Branch, re: Jones Chemical 
Proposed Plan, July 19, 2000. 

P. 800252 - Jones Chemicals Site, Risk Assessment for a 
800259 Hypothetical Off-Plant Groundwater Scenario, 

memorandum prepared by U.S. EPA, Region 11, July 
19, 2000. 

P. BOO260 - Jones Chemicals Site, Groundwater Remediation 
800260 Time Frames, memorandum prjpared by U.S. EPA, 

Region 11, July 19, 2000. 

1O.CD m L I C  PARTICIPATION 

10.9 Proposed Plan 

P. 10.00001 - Plan: Superfund Proposed Plan. Jones Chemicals. 
10.00018 Inc, Su~erfund Site. Caledonia. Livinaston 

Countv. New York, prepared by U.S. EPA, Region 
11, July 2000. 

10 .- Correspondence 

P. 10.00019 - Letter to Mr. Joel Singerman, U.S. EPA, Region 
10.00019 11, from Ms. Michelle M. Chapman, Code 

Enforcement Officer, Village of Caledonia, New 
York, re: Zoning status of Jones Chemicals 
property, May 23, 2000. 

P. 10.00020 - Letter to Mr. Richard L. Caspe, Director, 
10.00020 Emergency and Remedial Response Division, U.S. 

EPA, Region 11, from Mr. Michael J. OfToole, Jr., 
Director, Division of Environmental Remediatlon, 
New York State Department of Environmental 
Conservation, re: Jones Chemicals, ID No. 8-26- 
003, Proposed Plan, July 18, 2000. 
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New Yo& State Department of Environmental Conservation 
DivisiondEnvironmental Remediation, Room 260B 
50 Wolf Roe&Ubany. New York 1233-7010 
Phone: (55@.457-5861 FAX: (518) 485-8404 
Website:.Wc.state.ny.us 

,,-- , x i ..4. 

Mr-d L. Caspe 
D i m  
-cy and Remedial Resporsc Division 
US. Emnronmennl Rotection Agmcy, Region ll - - 
FlaarW-E38 . .  . 
29Ohadway 
NewX~k, New York 10007-1666 

Dear=. Caw:  

Rt. Jones Chemicals, ID No. 8-26003 
Kewrd of Decision 

Thc New York Statc Dcpamncnl of Environmrml Conservation (NYSDEC) and Department of 
Hdh WSDOH) have reviewed rhe Record of Decision dated Scptembr-x 2000 manred by the EPA 
fon;tbirdre. We understand the EPA's remedy for the site (Said ~liemative S-2, kd~roundwatcr  
A l m d v e  GW4) includes vapor extraction of VOC contaminants from thc Fonncr Solvent Tank 
SoumArea. in-siru DNAPL keatment via advanced oxidation, and the extraction and keatnlent of 
co-ted _moundwater &om the on-site plume. The uckaction of groundwater will uke place in &c 
FormaSolvent Tank Source A m .  The exmcred groundwater wll be treated by the plant air stripper 
andrikbrged to dre on-site kgoonr l h s  discharge will men the requirements of the existing 
IWSDEC SPDES Permit. We understand that the remaining on-site and off-site groundwater plume will 
notbtsollecred bur that a long-tmn groundwater monoitoring program will be conducted IO &tennine if 
gmmyknter quality improves sufficlmtly under natural conditions. If monitoring indicates that natural 
anrmnrirm is not effective in remediating off-site groundwatu contaminatian. active remedial measures 
w i l l h d d e r e d  With this undmmding, we concur wth the Record of Decision for Jones 

If you have any questions or need additional information, please contact Mr. Joseph Moloughney 
at'tIU&457-0315. 

cc: 1 SinyCIIIILII/G. Jacob. USmA 
A. CarlsonlU VanVdkmburg, NYSDOH 
IF. Nap~cr. NYSDOH 
R. Van Houlrn, Livinbwun Co. DOH 
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RESPONSIVENESS SUMMARY 
Jones Chemical Superfund Site 

INTRODUCTION 

This Responsiveness Summary provides a summary of citizens' comments 
and concerns received during the public comment period related to the 
Jones Chemicals, Inc. site (Site) remedial investigation and feasibility 
study (RIIFS) and the Proposed Plan, and provides the responses of the 
U.S. Environmental Protection Agency (EPA) and the New York State 
Department of Environmental Conservation (NYSDEC) to those comments 
and concerns. All  comments summarized in this document have been 
considered in EPA and NYSDEC's final decision in the selection of a 
remedy to address the contamination at the Site. 

SUMMARY OF COMMUNITY RELATIONS ACTIVITIES 

The July 2000 Proposed Plan, which identified EPA and NYSDEC's 
preferred remedy and the basis for that preference, and the RIIFS reports 
were made available to the public in both the Administrative Record and 
information repositories maintained at the EPA Docket Room in the 
Region II New York City office and two local information repositories: the 
Village of Caledonia Library, 3108 Main Street, Caledonia, New York and 
thevi l lage of Caledonia Clerks Office, 30-95 Main Street, Caledonia, New 
York. The notice of availability for these documents was published in the 
Livingston County News on July 20, 2000. A public comment period was 
held from July 20, 2000 to August 19, 2000. On August 14, 2000, EPA 
conducted a public meeting at the Caledonia-Mumford Central School, 99 
North Street, Caledonia, New York, to present the findings of  the Rl lFS 
and answer questions from the public about the Site and the remedial 
alternatives under consideration. Sixteen people, consisting of local 
residents, a representative of the media, a potentially responsible party 
(PRP) representative, and state and local government officials, attended 
the public meeting. 

OVERVIEW 

The public generally supports the selected remedy, which includes, 
among other things, in-situ soil vapor extraction ( W E )  t o  address the 
contaminated soil and groundwater extraction and treatment in  the source 
area, in-situ dense nonaqueous phase liquid treatment, and monitored 
natural attenuation of the groundwater outside the source area to address 
the contaminated groundwater. 

Responses to the comments received at the public meeting (no written 
comments were received) are summarized below. Attached to this 



Responsiveness Summary are the following Appendices: 

Appendix V-a - Proposed Plan (July 2000) 
Appendix V-b - Public Notice published in the Livingston County News 

on July 20, 2000 
Appendix V-c - August 14, 2000 Public Meeting Sign-In Sheet 
Appendix V-d - August 14, 2000 Public Meeting Transcript 

SUMMARY OF COMMENTS AND RESPONSES 

A summary of the comments provided at the August 14, 2000 public 
meeting, as well as EPA and NYSDEC's responses to them thereto, are 
provided below. The comments and responses have been organized into 
the following topics: 

. Site Contaminants . Threat to Public and Private Water Supplies . Risks Posed by the Site . Soil and Groundwater Treatment Processes . Financing of the Project 

Site Contaminants 

Comment #1: A commenter asked what contaminants are present on- 
Site and whether the extent of the soil and groundwater 
contamination has been clearly defined. 

Response # I :  Site soils and groundwater are contaminated, primarily, 
with tetrachloroethylene (PCE) and trichloroethylene 
(TCE). The results of soil samples collected across the 
Site showed PCE concentrations ranging from below 
detection to 330,000 micrograms per kilogram (pglkg) 
and TCE concentrations ranging from below detection to 
320 pglkg. The highest soil concentrations of PCE and 
TCE were detected in a 150-foot by 20-foot area located 
at the Site of a former aboveground solvent tank area 
referred to as the "Former Solvent Tank Source Area," 
on the western portion of the property. 

A n  app rox ima te l y  1 ,500- foot  ( a l o n g  t h e  
northeast-southwest axis) by 720-foot (along the 
north-south axis) groundwater VOC plume, consisting of 
primarily PCE, and its degradation products TCE and 
1,2-dichloroethene (1,2-DCE), extends from the Former 
Solvent Tank Source Area to the east and t o  the 



northeastern property boundary. Vert ical ly, the 
contamination extends to at least 48 feet below the 
ground surface in the source area. 

Groundwater sampling results from the overburden 
aquifer in the Former Solvent Tank Area showed 
concentrations of PCE and TCE as high as 5,500 
micrograms per liter (pgll) and 130 pg11, respectively. 
Although there is groundwater contamination i n  the 
overburden aquifer outside the Former Solvent Tank 
Area, i t  appears that the North Well (an on-plant 
production well) has helped to limit the migration of  the 
plume (while 140 pgl l  PCE was detected at the North 
Well, PCE concentrations significantly taper off beyond 
the well, ranging from below detection to 22 pg11). 
Based upon the data, i t  does not appear that 
contamination is migrating beyond JCI Jones Chemicals, 
Inc.'s property boundaries. 

In the bedrock aquifer in the vicinity of the Former 
Solvent Tank Area, PCE and TCE were detected at 
concentrations as high as 62,000 pgll  and 100 pg11, 
respectively. With the exception of the detection of 340 
pgl l  PCE in the West Well, relatively low concentrations 
of PCE and TCE (less than 10 pg11) were detected 
outside the Former Solvent Tank Area. 

Based upon the data summarized above, EPA believes 
that the nature and extent of the soil and groundwater 
contamination have been clearly defined. 

Threat to Public and Private Water Supplies 

Comment #2: Several commenters inquired as to whether the Site 
poses a threat to the public and private water supplies 
located in the vicinity of the Site. 

Response #2: The Site does not pose a threat to the public and private 
water supplies located in the vicinity of the Site. 

Periodic sampling of  the Village of  Caledonia's water 
supply wells from 1983 through 1989 showed the 

.presence of PCE, TCE, and 1,1,1-trichloroethane. I n  
1991, the Village installed an air stripper t o  treat the 
water prior to distribution. The latest sampling results 
(June 6, 2000) indicate that the contaminant 
concentrations meet drinking water standards prior to 



treatment. 

While the Site's southern boundary is  located 
approximately 700 feet from the Village of Caledonia's 
water supply wells, it has not been determined that the 
Site was the source of this contamination. Observing 
groundwater flow paths would ordinarily allow a 
determination as to whether or not the Site was a source 
of this contamination. However, since the groundwater 
flow path has been altered (the Village took a water 
supply well out of service in 1994 and the prolonged 
pumping of the on-Site production wells has altered the 
natural groundwater flow path), such a determination 
cannot be made. 

There are two private residential wells located 
approximately one mile from the plant which have shown 
chlorinated solvent contamination. NYSDEC installed 
and is presently maintaining treatment systems on these 
wells. The contaminants found in these wells are only 
slightly above drinking water standards. Given the low 
levels of contamination and considering the distance of 
the wells from the Site, i t  is unlikely that the Site is the 
source. The source of the contamination of these wells 
has yet to be identified. 

No other private wells located in the vicinity of the Site 
show evidence of Site-related contamination. 

Risks Posed by the Site 

Cmnment #3: A commenter asked what are the risks that the Site 
poses. 

R-nse #3: Based upon the results of the RI, a baseline risk assess- 
ment was conducted to estimate the risks associated 
with current and future Site conditions. A baseline risk 
assessment is  an analysis of the potential adverse 
human health end ecological effects caused by 
hazardous substance releases from a site in  the absence 
of any actions to control or mitigate these under current 
and anticipated future land uses. 

The potential human receptors evaluated were plant 
workers and off-Site adult and child residents. The 
baseline risk assessment evaluated the exposure that 
may potentially impact such receptors. 



The results of the risk assessment indicate that the 
estimated excess risks for plant workers and trespassers 
were lower than or within the acceptable risk range. 

Based upon the groundwater sampling results, i t  appears 
that the on-Site production wells are preventing the 
migration of contaminated groundwater beyond the 
property boundaries. The risk assessment evaluated 
the threat posed by a hypothetical scenario where the 
plant production wells cease to operate, allowing the 
migration of  contaminated groundwater beyond the plant 
boundaries. 

The estimated risks for off-Site residents under a 
hypothetical future-use scenario where the on-plant 
production wells are turned off,  thus allowing 
contaminated groundwater to migrate off-Site, poses an 
unacceptable risk. 

With regard to ecological receptors, soi l  samples from 
the Former Solvent Tank Source Area contained volati le 
organic compounds, some of which (e.g., PCE) are 
present in  concentrations greater than conservative 
screening criteria considered protective of  soi l  
invertebrate species. Therefore, there is  a potential for 
an unacceptable risk to  burrowing animals that come into 
contact with these contaminated surface soils (zero to  a 
two-foot depth). 

Because the groundwater is about 8 feet below the 
ground surface, direct contact with groundwater by 
ecological receptors is unlikely. Since there are no 
wetlands or surface water bodies in the immediate 
vicinity of the Site, there is  no potential for contaminated 
groundwater to discharge into surface water. Therefore, 
groundwater is  not considered to be an exposure 
pathway for ecological receptors. 

Soil and Groundwater Treatment Processes 

Comment #4: A commenter asked about the safety of  the selected soi l  
and groundwater treatment processes. They also asked 
whether these processes would adversely impact the air 
or groundwater. 

Response #4: The selected soi l  and groundwater treatment processes 

v-v 



Comment #5: 

Response #5: 

could result in some adverse impacts to on-Site 
remediation workers, but al l  of these potential risks 
would be readily mitigated by utilizing proper protective 
equipment. 

Specifically, the selected soil remedy, SVE, could result 
in  some adverse impacts to on-Site workers through 
dermal contact and inhalation related to the installation 
of SVE wells through contaminated soils. The selected 
groundwater remedy, source area extraction and 
treatment and monitored natural attenuation of the 
plume, could result in some adverse impacts to on-Site 
workers, since i t  involves the installation of  extraction 
wells through potentially contaminated soils and 
nroundwater. This alternative could also present some 
limited adverse impacts to on-Site workers through 
~ e r m a l  contact and inhalation related to groundwater 
sampling activities. 

T l ~ e  vapors extracted by the SVE process will be treated 
by granular activated carbon before being vented to the 
atmosphere. The extracted groundwater wil l  be treated 
by an air stripper and, i f  necessary, granular activated 
carbon, prior to its use as noncontact cooling water 
within the plant. As such, the soil  and groundwater 
treatment processes will not pose a threat to the public 
and will not adversely impact the air or groundwater. 

A commenter asked where Jones Chemicals, lnc.'s 
wastewater is presently discharged. Another commenter 
asked whether the wastewater is tested prior to 
discharge. 

The principal waste stream from the plant is wastewater, 
which is comprised of Wash water and other waste 
liquids generated from handling and packaging. This 
waste stream is  first neutralized and then mixed in an 
approximately I- to-99 ratio with noncontact cooling 
water, which is extracted from two on-Site production 
wells. This mixture is then discharged to an infi l trat ion 
lagoon system in accordance with a New York State 
Pollutant Discharge Elimination System permit. I n  May 
1996, JCI Jones Chemicals, Inc. installed an air stripper 
to treat the noncontact cooling water prior to discharge 
to the laaoons. Periodic monitoring of the noncontact 
cooling water is performed. This monitoring indicates 
that volatile organic contamination is  below detection 



Comment #6: 

Response #6: 

Comment #7: 

Response #7: 

limits after treatment. 

Since the estimated volume of contaminated soil is only 
1,700 cubic yards, a commenter asked why EPA is  not 
proposing to excavate it and take i t  off-Site, rather than 
treating i t  in-situ. 

While excavation of the contaminated soils and off-Site 
treatmentldisposal would effectively achieve the soil 
cleanup levels in approximately one year, as compared 
to 3 years for SVE, at a cost of $3,269,000, the 
excavation and off-Site treatmentldisposal alternative 
would be considerably more expensive than SVE 
($684,000). Although the contaminated soils are a 
continuing source of groundwater contamination, they do 
not pose a . immediate human health or ecological risk. 
Consiiering the fact that the groundwater component of 
the select td remedy will address the contaminated 
groundwate., the increase in the time needed to clean up 
the soil would, therefore, not be a significant concern. 
Consequently, EPA believes that SVE would effectuate 
the soil cleanup while providing the best balance of 
tradeoffs among the alternatives with respect to the 
evaluating criteria. 

A commenter asked for details as to how the SVE 
process works. Another commenter asked whether SVE 
is a proven technology and whether it has been used to 
remediate any sites. 

Under the SVE process, air is drawn through a series of 
underground, perforated pipes to volatil ize the solvents 
contaminating the soils in the unsaturated zone (above 
the water table). The extracted vapors are then 
collected and treated by granular activated carbon 
before being vented to the atmosphere. The spent 
carbon is  transported off-Site for treatment. While the 
SVE process is  working, the concentrations of  volatile 
organic compounds (VOCs) being recovered wil l  be 
monitored. Based upon these data, when i t  appears that 
the recovery of volatile organic compounds has tapered 
off, soil borings wil l  be collected to verify that the 
cleanup objectives have been met. 

SVE is a proven technology that has been widely used at 
Superfund and non-Superfund sites nationwide. I n  New 



Comment #8: 

Response #8: 

York State, SVE was used at the Genzale Plating 
Company Superfund site, a metal-plating facility located 
i n  Franklin Square, New York with VOC contamination. 
After approximately one year of operation, confirmatory 
soil sampling established that the VOC cleanup levels 
had been met and the unit was shut down. SVE units are 
currently operating at the Mattiace Petrochemical 
Company Superfund site, an inactive chemical 
distribution facility located in Glen Cove, New York, the 
Pasley Solvents and Chemicals Superfund site, a former 
tank farm used for the storage of oils, solvents and 
chemicals in  Uniondale, New York, the Rowe Industries 
Groundwater Contamination Superfund site, a motor and 
transformer manufacturer located in Sag Harbor, New 
York, the Solvent Savers Superfund site, a chemical 
waste recovery faci!lty located i n  Lincklaen, New York, 
and in an industrial +ark associated with the Vestal 
Wellfielc! Superfu.td site, located in Vestal, New York. 

Financing of the Project 

F. commenter asked who paid for the Rl lFS and who will 
be paying to implerlent the selected remedy. 

In March 1991, JCI Jones Chemicals, Inc. entered into 
an Administrative Order on Consent (AOC) with EPA to 
perform an RllFS for the Site to determine the nature 
and extent of the contamination at and emanating from 
the Site and to identify and evaluate remedial 
alternatives. Pursuant to the requirements of the AOC, 
JCI Jones Chemicals, Inc. also agreed to reimburse EPA 
for its oversight of the RIIFS. After the remedy is  
selected, EPA intends to commence negotiations with 
JCI Jones Chemicals, Inc. for the company's 
performance of the design and construction of the 
remedy. 
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