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DECLARATION FOR THE RECORD OF DECISION 

 

SITE NAME AND LOCATION 

Cayuga County Groundwater Contamination Superfund Site, Cayuga County, New York 

Superfund Site Identification Number: NYN000204289 

STATEMENT OF BASIS AND PURPOSE 

This Record of Decision (ROD) documents the U.S. Environmental Protection Agency’s selection 

of a groundwater remedy for the Cayuga County Groundwater Contamination Site chosen in 

accordance with the requirements of the Comprehensive Environmental Response, Compensation, 

and Liability Act of 1980, as amended (CERCLA), 42 U.S.C. Sections 9601 - 9675, and the 

National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR Part 300.  This 

decision document explains the factual and legal basis for selecting a remedy to address the 

contaminated groundwater and drinking water at the Site.  The attached index (See Appendix III) 

identifies the items that comprise the Administrative Record, upon which the selected remedy is 

based. 

The New York State Department of Environmental Conservation (NYSDEC) was consulted on the 

planned remedy in accordance with CERCLA Section 121(f), 42 U.S.C. Section 9621(f), and 

NYSDEC concurs with the selected remedy (see Appendix IV for the NYSDEC Concurrence 

letter).  EPA engaged in government-to-government consultation with the Cayuga Nation and the 

Cayuga Nation does not agree with the selected remedy. 

ASSESSMENT OF THE SITE 

Actual or threatened releases of hazardous substances from the Site, if not addressed by 

implementing the response action selected in this ROD, may present an imminent and substantial 

endangerment to public health or welfare or the environment. 

DESCRIPTION OF THE SELECTED REMEDY 

The response action described in this document represents the first remedial phase for the Site. It 

actively addresses drinking water and groundwater contamination in Area 1 and Area 2, and is 

considered a final action for this portion of the Site as well as for drinking water in Area 3.  

Groundwater and surface water contamination in Area 3 will be deferred for further investigation.  

For remedial planning and cost estimating purposes, the Site has been divided into three 

approximate areas. Area 1 consists of the impacted area immediately south of the Powerex Facility 

a facility formerly operated by Powerex, Inc., located at 2181 West Genesee Street, in the City of 

Auburn, New York, which is a major source of groundwater contamination and extends 

approximately 700 to 900 feet south of West Genesee Street.  Area 2 consists of the impacted area 

immediately south-southwest of Area 1, and extends to the southwest to the Town of Aurelius.   
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Area 3 consists of the impacted area immediately south and southwest of Area 2, extending to, and 

including Union Springs Village. (Refer to Figure 2 in Appendix I).   

In response to public comments, the selected remedy defers action in Area 3 except for activities 

that ensure protection of drinking water.  EPA will conduct further investigations of the 

groundwater and surface water in Area 3.  The source of the groundwater and surface contamination 

at the Powerex Facility will be addressed under the State Superfund program. 

The major components of the selected remedy include the following: 

 Common Elements  

 Connection of impacted residences to municipal water for their future potable water needs, 

including any current or new residences impacted by the Site. Existing groundwater 

treatment systems at three dairy farms will be maintained, as necessary, or connected to the 

public water system.  Point of entry treatment systems (POETs) will be provided, as 

necessary, and maintained until the connection to the public water supply is completed; 

 

 Development of an Institutional Controls Implementation Action Plan which should specify 

institutional controls to insure that the remedy is protective.  Implementation of institutional 

controls in the form of any local laws that limit installation of drinking water wells and 

informational devices such as advisories published in newspapers and letters sent to local 

government authorities to limit exposure to contaminated groundwater; 

 

 Implementation of a program of long-term monitoring of contaminants in the groundwater 

plume to track and monitor changes in the concentrations of contaminants and measure 

progress towards attainment of the Remedial Action Objectives (RAOs);  

 

 Development of a Site Management Plan (SMP) that will provide for the proper 

management of the Site remedy post-construction.  The SMP will include provisions for any 

operation and maintenance and long-term monitoring required for the remedy; as well as  

periodic certifications; and  

 

 The remedy will also include measures to ensure that the Village of Union Springs public 

water supply treatment system is adequately equipped to protect users of its supply from 

Site-related contamination.  While the wellhead treatment system was upgraded in 2001 by 

using an air stripper to treat Site-related contamination that had impacted the supply wells, 

additional measures need to be implemented to ensure that the system is capable of 

continuously distributing water that does not exceed drinking water standards for the Site-

related contaminants.  A backup generator will be provided to power the existing air stripper 

during power outages, and a second air stripper (or other comparable system/equipment) 

will be put in place to ensure that operations are not interrupted. 
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Area 1: Enhanced In-Situ Biological and Abiotic Remediation - Alternative 3 

 

The selected remedy involves the in-situ treatment of contaminated groundwater to promote 

reductive dechlorination of chlorinated solvents in the in the deep portion of the aquifer designated 

as the D3 and described further below.  A network of wells will be installed in Area 1 where 

chemical agents will be delivered to the subsurface at the impacted depths.  Once delivered, these 

chemicals will promote reductive dechlorination, decreasing contaminant concentrations.  Under the 

selected remedy, both biological and abiotic processes are enabled during the in-situ 

biogeochemical transformation process to promote reductive dechlorination of chlorinated solvents 

to achieve federal maximum contaminant levels (MCLs) or more stringent state standards.   This 

remedy component will utilize a flexible approach that could include a combination of one or more 

process options.   The details of the selected process will be determined in a pilot study during the 

remedial design.  The well network will be designed with the placement of wells at high yield 

locations and close to flow paths.  Figure 3 in Appendix I provides the conceptual design of well 

locations.  

Area 2: Monitored Natural Attenuation – Alternative 4 

 

The selected remedy involves monitoring of naturally occurring, in-situ processes, to decrease the 

mass or concentration of contaminants in groundwater in Area 2.  Under this portion of the remedy, 

additional monitoring wells as shown in Figure 4 will be installed and included as part of the 

monitoring well network.  The monitoring program will consist of periodic monitoring for 

parameters such as volatile organic compounds (VOCs), geochemical indicators and hydrogeologic 

parameters in the monitoring well network.  The monitoring program will be used to evaluate 

remedy effectiveness and to ensure protection of human health and the environment.  The 

monitoring program will be designed to verify that natural attenuation is occurring and will meet the 

RAOs. 

The selected remedy includes contingency remedies for Area 1 and/or Area 2.  

Contingency Remedies for Area 1 and Area 2: 

The contingency remedies for Area 1 and/or Area 2 will be implemented if EPA determines that 

one or more of the following circumstances occur:  

 Enhanced In-Situ Biological and Abiotic Remediation in Area 1 and/or Monitored Natural 

Attenuation in Area 2 in conjunction with source control at the Powerex Facility is unlikely 

to achieve MCLs in a reasonable timeframe based on data collected and thus is not 

protective of human health or the environment; or 

 

 Long-term monitoring of groundwater and surface water in the vicinity of the Village of 

Union Springs reveals that the VOC contamination is increasing and creating an 

unacceptable risk to receptors, such that the actions undertaken in Area 1 or Area 2 are not 

protective of human health and environment; or 
 

 Long-term monitoring reveals stalling/incomplete reductive dechlorination of the 

contaminants of concern at the Site, despite efforts to modify the treatment regime; or 
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 The Area 1 pilot study for enhanced in-situ biological and abiotic remediation called for in 

this ROD demonstrates that the RAOs are unlikely to be met in a reasonable timeframe. 

 

Area 1:  Groundwater Pump and Treat – Alternative 2 

 

The contingency remedy for this area involves the extraction of groundwater via pumping wells and 

treatment prior to disposal.  Groundwater would be pumped to remove contaminant mass from areas 

of the aquifer with elevated concentrations of contaminants. Groundwater extraction wells would be 

installed in the D3 zone of the aquifer.  A treatment plant with a capacity of approximately 400 

gallons per minute (gpm) would be constructed within or near the Powerex Facility to achieve the 

RAOs.  Extracted groundwater with VOC contamination would be treated by air stripping.  Figure 5 

in Appendix I provides the conceptual design of well locations.  Air stripper effluent may be treated 

with a thermal oxidizer system, in accordance with federal and State regulations prior to being 

discharged into the atmosphere, if necessary.  Due to the variation in hydraulic and hydrogeologic 

properties, as well as the contaminant concentrations, during the remedial design, pilot studies and 

performance tests will be conducted to determine the number and location of extraction wells 

needed to ensure that the required RAOs are achieved.  During the remedial design, a determination 

will also be made either to discharge treated extracted groundwater to surface water or to reinject it 

to groundwater.   

Area 2:  Enhanced In-Situ Biological and Abiotic Remediation – Alternative 3 

 

The contingency remedy involves the in-situ treatment of contaminated water to promote reductive 

dechlorination of chlorinated solvents in the D3 zone in Area 2.  A network of wells will be 

installed in Area 2 where chemical agents will be delivered to the subsurface at the impacted depths.  

Once delivered, these chemicals will promote reductive dechlorination, decreasing contaminant 

concentrations.  Under this contingency remedy, both biological and abiotic processes are enabled 

during the in-situ biogeochemical transformation process to promote reductive dechlorination of 

chlorinated solvents.  This remedy component will utilize a flexible approach that could include a 

combination of one or more process options.  The details of the selected process will be determined 

in a pilot study during a remedial design phase.  The well network will be designed with the 

placement of wells at high yield locations and close to flow paths.  Figure 4 in Appendix I provides 

the conceptual design of well locations.  

The Powerex Facility continues to be a source of VOC contamination to groundwater at this Site. 

The source investigations and other response actions for the Powerex Facility are being addressed 

by GE with NYSDEC oversight pursuant to New York State law.  Remedial actions for the 

Powerex Facility are not the focus of this decision document, although successful remediation (i.e., 

source control or removal) of the source area(s) at the Powerex Facility is important to the full 

realization of the benefits of the selected remedy in this ROD.  In the event that source control is not 

successfully implemented pursuant to New York State law, EPA may elect to evaluate additional 

options at the Powerex Facility pursuant to CERCLA to ensure the effectiveness of the selected 

remedy. 
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The environmental benefits of the preferred remedy may be enhanced by giving consideration, 

during the design, to technologies and practices that are sustainable in accordance with EPA Region 

2’s Clean and Green Energy Policy.
1
  This will include consideration of green remediation 

technologies and practices. 

DECLARATION OF STATUTORY DETERMINATIONS 

Part 1- Statutory Requirements 

The selected remedy meets the requirements for remedial actions set forth in CERCLA Section 121, 

42 U.S.C. Section 9621, because it meets the following requirements: 1) it is protective of human 

health and the environment; 2) it meets a level of standard of control of the hazardous substances, 

pollutants, and contaminants which at least attains the legally applicable or relevant and appropriate 

requirements under the federal and State laws; 3) it is cost-effective; and 4) it utilizes permanent 

solutions and alternative treatment technologies to the maximum extent practicable.   

Part 2- Statutory Preference for Treatment 

The selected remedy meets the statutory preference for the use of remedies that involve treatment as 

a principal element. 

Part 3- Five-Year Review Requirements 

This remedy will not result in hazardous substances, pollutants, or contaminants remaining at the 

Cayuga County Groundwater Contamination Site above levels that would allow for unlimited use 

and unrestricted exposure.  However, because it may take more than five years to attain the cleanup 

levels, pursuant to Section 121(C) of CERCLA, policy reviews will be conducted no less often than 

once every five years after the completion of construction to ensure that the remedy is, or will be, 

protective of human health and environment. 

ROD DATA CERTIFICATION CHECKLIST 

The following information is included in the Decision Summary section of this ROD.  Additional 

information can be found in the Administrative Record file located in the information repository. 

 Contaminants of concern and their respective concentrations may be found in the “Site 

Characteristics” section. 

  Potential adverse effects associated with exposure to Site contaminants may be found in the 

“Summary of Site Risks” section. 

 A discussion of cleanup levels for chemicals of concern may be found in the “RAOs” 

section. 

 A discussion of principal threat waste is contained in the “Principal Threat Waste” section of 

the ROD.  

  

                                                           
1
 See http://epa.gov/region2/superfund/green_remediation 
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• Current and reasonably-anticipated future land use assumptions are discussed in the 
"Current and Potential Future Land and Groundwater Uses" section. 

• Potential groundwater use that will be available at the Site as a result of the selected remedy 
is discussed in the "RAOs" section. 

• Estimated capital, annual operation and maintenance (O&M), and total present worth costs 
are discussed in the "Description of Alternatives" section. 

• Key factors that led to selecting the remedies (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 decisions) may be found in the "Comparative Analysis of Alternatives" 
and "Statutory Determinations" sections. 

Walter E. Mugdan, Director 
Emergency and Remedial Response Division 
EPA - Region II 

Date 

vi 
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SITE NAME, LOCATION, AND DESCRIPTION  
 

The Cayuga County Groundwater Contamination Site (Site) includes a groundwater plume 

located in Cayuga County, New York. Groundwater contaminated with volatile organic 

compounds (VOCs) extends from the City of Auburn to the Village of Union Springs, a distance 

of approximately of seven miles, and includes the Towns of Aurelius, Fleming, and Springport.  

Cayuga County, which is located in the west central part of New York State, is in an area 

referred to as the Finger Lakes Region.  Cayuga County is approximately 694 square miles in 

area and has a population of 79,526 (U.S. Census 2009).  The City of Auburn is the county seat 

and is located in the northern portion of the area investigated by EPA.  A Site location map is 

provided as Figure 1 in Appendix I. 

The area contains mostly residential properties intermingled with extensive farmland and patches 

of woodlands, as well as some commercial areas.  Some of the contaminated groundwater plume 

underlies the ancestral lands of the Cayuga Nation as recognized by the 1794 Treaty of 

Canandaigua, including a property currently belonging to the Cayuga Nation (in the  

southwestern portion of the Site). 

Two public water supply systems serve residences at the Site.  The Village of Union Springs, on 

the east shore of Cayuga Lake, operates two water supply wells.  Groundwater from these two 

wells is treated using an air stripper to remove VOCs.  The City of Auburn provides drinking 

water to the Cayuga County Water and Sewer Authority and the Town of Springport which 

distributes drinking water to the area south and west of Auburn.  The City of Auburn draws its 

drinking water from Owasco Lake, which has not been impacted by the Site.   

SITE HISTORY AND ENFORCEMENT ACTIVITIES 
 

The major source of the groundwater contamination at the Site is a facility located at 2181 West 

Genesee Street, City of Auburn, New York (Powerex Facility).  Between 1951 and 1986, the 

General Electric Company (GE) owned the Powerex Facility.  GE manufactured a variety of 

electrical components including radar equipment, printed circuit boards for high-fidelity 

equipment, and high-voltage semi-conductors at the Powerex Facility.  In January 1986, 

Powerex, Inc. (Powerex), a joint venture corporation of GE, Westinghouse Electric Company 

and Mitsubishi Electric America Inc. purchased the Powerex Facility and continued to 

manufacture high voltage semi-conductors until May 1990, when the plant was closed.  Solvents, 

including trichloroethene (TCE), were disposed of at the Powerex Facility during GE’s and 

Powerex’s operations.  GE reacquired the Powerex Facility in 1990.  No manufacturing 

operations are currently conducted at the Site.  

In 1988, routine testing of the Village of Union Springs’ municipal drinking water supply, 

conducted by the New York State Department of Health (NYSDOH), revealed low levels of two 

VOC’s, cis-1,2-dichloroethene (cis-1,2-DCE) and TCE.  In 1989, routine testing by NYSDOH of 

the drinking water supply at a private school, the Union Springs Academy also revealed low 

levels of cis-1,2-DCE and TCE.  In 2000, NYSDEC conducted a potential VOC source area 
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investigation, which included sampling residential water supplies.  As a result of this 

investigation, 18 residential wells were found to be contaminated with VOCs.  Distribution of the 

contamination indicated that the source(s) were located to the northeast of the Village of Union 

Springs toward the City of Auburn.  In 2001, the Village of Union Springs installed an air 

stripper on the public water supply to remove the VOC contaminants.  The Union Springs 

Academy well is no longer in service, and drinking water for the school is now provided by the 

Village of Union Springs public water supply. 

Beginning in December 2000, EPA initiated a response action that included additional 

groundwater sampling and the installation of point-of-entry treatment systems (POETS) on 

private wells with contaminant levels above federal Maximum Contaminant Levels (MCLs).  By 

April 2001, over 300 residential and private water supply wells were sampled in connection with 

investigations by EPA, NYSDEC, NYSDOH, and the Cayuga County Department of Health 

(CCDOH).  As a result of these sampling events, EPA determined that 51 residential wells and 

three farm wells (54 total wells) were contaminated with VOCs, primarily TCE, cis-1,2-DCE, 

and vinyl chloride (VC) at concentrations above the federal MCLs.  Additional residences’ water 

supply wells were found with VOC contamination above state standards, but at concentrations 

less than the federal MCLs. 

Beginning in the fall of 2001, the Cayuga County Water and Sewer Authority installed public 

water lines to reach almost all homes in the affected area within the Town of Aurelius.  In 2006, 

the Towns of Springport and Fleming installed public water lines to the remainder of the affected 

area in their towns.  Residences with POETS installed previously by EPA were connected to the 

public water supply.  However, EPA continued to maintain treatment systems on four impacted 

properties with wells: three dual-use (agricultural/residential) wells and one residential well.  The 

maintenance of these four properties had been conducted by EPA until this work was assumed 

by GE pursuant to an administrative order entered into with EPA in September 2012.  The one 

residential property has since been connected to the public water supply and maintenance 

pursuant to the administrative order is conducted at the three dual-use wells.  There are a limited 

number of residences with VOC contamination levels less than the federal and state MCLs that 

had POETS installed by the CCDOH with funding from the State of New York.  These POETS 

are currently maintained by the homeowners.  In addition, other residences that declined to have 

POETS installed were found with VOC contaminants above the state groundwater standard, but 

at levels below the federal MCLs. 

From January 2001 through the present, several hydrological investigations and groundwater 

sampling events have been conducted by EPA, NYSDEC and NYSDOH, the United States 

Geological Survey (USGS), and CCDOH.  These investigations involved the installation, 

hydraulic and geophysical testing, and sampling of groundwater monitoring wells and private 

residential wells.  EPA has also reviewed studies and sampling conducted by GE pursuant to 

NYSDEC orders for the Powerex Facility.  Under a NYSDEC Order, GE continues to sample 

wells installed at, and downgradient of, the Powerex Facility as part of the remedial 

investigation/feasibility study (RI/FS) for the Powerex Facility, which is listed on the State 

registry of inactive hazardous waste sites.  

On September 13, 2001, EPA proposed the Site for inclusion on the National Priorities List 

(NPL) and on September 5, 2002, EPA placed the Site on the NPL. 
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EPA conducted a Remedial Investigation (RI) at the Site from 2001 through 2010.  Multiple 

rounds of groundwater, surface water, and sediment samples were collected, resulting in an RI 

Report that was issued in February 2012.  The RI identified that groundwater contamination 

occurs primarily in deep zones of the bedrock aquifer system, and is most concentrated in the 

gypsiferous upper portion of the Forge Hollow Unit (identified as the D3 zone in the RI Report).   

VOCs, primarily TCE, cis-1,2-DCE, trans-1,2-DCE, and VC were identified as the Site-related 

contaminants of concern for the deep bedrock units (D1 through D6 zones).  

The Powerex Facility is being addressed by GE with NYSDEC oversight under the State’s 

superfund program. Remedial actions at the Powerex Facility are not the focus of this decision 

document, although successful remediation (i.e., source control or removal) of the source area(s) 

at the Powerex Facility is important to the full realization of the benefits of the remedy selected 

in this ROD.  EPA has identified GE as a potentially responsible party under CERCLA for the 

Site.  The effectiveness of the remedy will require some coordination between actions to address 

contaminant sources at the Powerex Facility and the remedy selected in this ROD.  EPA is 

coordinating with NYSDEC on the source area investigation at the Powerex Facility and the 

remedy described in this Record of Decision.  In the event that source control is not successfully 

implemented pursuant to New York State law, EPA may elect to evaluate additional options at 

the Powerex Facility pursuant to CERCLA to ensure the effectiveness of the selected remedy for 

the Site. 

HIGHLIGHTS OF COMMUNITY PARTICIPATION 
 

On July 16, 2012, EPA released the Proposed Plan for cleanup of the Site to the public for 

comment.  EPA made supporting documentation comprising the administrative record available 

to the public at the information repositories maintained at the Seymour Public Library in Auburn, 

New York and the EPA Region II Office in New York City.  The notice of a public comment 

period and the availability of the above-referenced documents were published in the Auburn 

Citizen Newspaper and the Syracuse Post Standard on July 17, 2012.  The public comment 

period, which was originally scheduled for 30 days was extended to September 17, 2013, after 

EPA received a request for an extension.  On August 2, 2012, EPA held a public meeting at the 

Union Springs High School to inform officials and interested citizens about the Superfund 

process, to present the Proposed Plan for the Site, including the preferred remedial alternatives, 

and to respond to questions and comments from the attendees.  Responses to the questions and 

comments received at the public meeting and in writing during the public comment period are 

included in the Responsiveness Summary.  (See Appendix V) 

CONSULTATION WITH THE CAYUGA NATION 

 

In accordance with Section 126 of the Comprehensive Environmental Response, 

Compensation and Liability Act, 42 U.S.C. § 9626, and pursuant to Executive Order 13175 

(Consultation and Coordination with Indian Tribal Governments, November 2000) and the 

EPA Policy on Consultation and Coordination with Indian Tribes (May 4, 2011), EPA is 

required to consult with Indian Nations when its actions or decisions may affect tribal 

interests.  EPA commenced government-to-government consultation with the Cayuga Nation 
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prior to issuance of the proposed plan for the Site, as the Site includes a portion of the Nation’s 

ancestral lands, as recognized by the 1794 Treaty of Canandaigua.  EPA received comments 

from the Cayuga Nation on the Proposed Plan and, consistently with EPA policies, engaged in 

further consultation prior to issuance of the ROD.   

 

 

SCOPE AND ROLE OF THE RESPONSE ACTION 
 

The response action described in this document addresses drinking water and groundwater 

contamination in Area 1 and Area 2 as well as drinking water in Area 3.   In response to public 

comments, this decision document defers a decision on groundwater and surface water 

contamination in Area 3.  EPA will conduct further investigations of the groundwater and 

surface water in Area 3.  The primary objectives of this decision document are to restore 

groundwater quality in Area 1 and Area 2 at the Site to its most beneficial use as a source of 

drinking water, to minimize the migration of contaminants, and to minimize any potential future 

health and environmental impacts from the groundwater.   

SUMMARY OF SITE CHARACTERISTICS 

 

EPA collected environmental data during the RI and other sampling efforts in order to determine 

Site characteristics as well as gain information to perform a risk assessment.  RI-related sampling 

of groundwater, surface water, sediment, and vapor intrusion at the Site was conducted in several 

phases from 2001 to 2010.  For remedial planning and cost estimating purposes, the Site has 

been divided into three approximate areas (refer to Figure 2 in Appendix I).  Area 1 consists of 

the impacted area immediately south of the Powerex Facility and extends approximately 700 - 

900 feet south of Genesee Street.  Area 2 consists of the impacted area immediately south-

southwest of Area 1, and extends to the southwest of the Town of Aurelius.  Area 3 consists of 

the impacted area immediately south and southwest of Area 2 extending to and including the 

village of Union Springs.  This ROD addresses the contaminated groundwater in Areas 1 and 2 

of the Site.   

Cultural Resources  

 

A Stage IA cultural resources survey was conducted in 2005.  The purpose of the Stage IA 

cultural resources survey was to identify previously recorded archaeological or historic sites and 

to evaluate the potential for the existence of previously unrecorded archaeological or historic 

resources within the area that may be affected by remediation activities. 

The Stage IA survey identified numerous previously recorded Native American archeological 

sites and burial grounds located within the Site (and immediate vicinity), particularly in the areas 

near Cayuga and Owasco Lakes.  This is consistent with the long history of occupation and use 

of this area by the Cayuga Nation and the spiritual and culture importance of Cayuga Lake and 

its associated lands and waters to the Cayuga people.  Historic maps identify the locations of 

nineteenth-century farms located throughout the Site, as well as residences and commercial 

enterprises in Auburn and Union Springs. Based on the information collected during the Stage 
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IA survey, the selected remedy is not anticipated to affect these properties.  However, if the 

remedial design indicates a potential impact on cultural resources in Area 1 or Area 2, additional 

studies may be performed and an approach would be developed, incorporating monitoring during 

the remedial action, to further ensure that archeological sites within the Site would not be 

impacted by the remedial action.   

Site Geology 

 

The Site is located at the northern edge of the glaciated Allegheny Plateau Physiographic 

Province.  The geology of the area is characterized by unconsolidated glacial deposits underlain 

by consolidated bedrock. The unconsolidated deposits consist of glaciolacustrine clay, silt, fine 

sand, and glacial till ranging from approximately 2 to 77 feet thick. 

The bedrock units consist of a sequence of Devonian and Silurian limestone, dolostone, 

evaporite deposits, shale, and sandstone formations that dip gradually southward. The youngest 

rocks identified during borehole logging and rock coring are the lower formations of the Middle 

Devonian Hamilton Group (Skaneateles and Marcellus Formations) which are underlain, in 

descending order, by the Middle Devonian Onondaga Formation, the Lower Devonian Manlius 

and Rondout Formations, the Upper Silurian Cobleskill Formation, Bertie Group, and Camillus 

Shale. The bedrock has little primary porosity; secondary porosity such as fractures and solution 

voids is common.  In general, the deep bedrock is more fractured and more transmissive than the 

shallow and intermediate bedrock. In select areas throughout the study area, USGS identified 

repeated stratigraphic units in some boreholes within the Marcellus, Onondaga, and Manlius 

Formations, most likely due to localized thrust faulting (Anderson et al. 2004; Eckhardt et al. 

2011).  A specific example of this thrusting occurs in wells on Pinckney Road. Where not 

fractured or faulted, the limestones of the Lower Onondaga Formation and the grey, interbedded 

limestones, dolomites, and shales of the Manlius Formation act in concert as an aquitard across 

portions of the study area.  The four members of the Onondaga Formation include some thin 

interbedded bentonites and argillaceous limestones. The Onondaga Formation overlies the 

limestone and dolostone of the Manlius Formation (Olney Member).  

The Chrysler Member of the Rondout Formation, comprised of grey interbedded dolostone and 

shale, underlies the Manlius.  The Upper Silurian limestones of the Cobleskill Formation 

underlie the Rondout and overlie the dolostones of the Upper Silurian Bertie Group, comprised 

locally of the Oxbow, Forge Hollow, and Fiddlers Green Members. The upper portion of the 

Forge Hollow, typically about 15 feet thick, is gypsiferous and argillaceous, and has 

well‐developed solution voids. The Bertie Group, which forms the lowermost units of the 

carbonate rock sequence, overlies the Upper Silurian shales of the Camillus Formation. The 

Camillus is the deepest unit observed in geologic logs during this RI. 

Site Hydrogeology and Conceptual Model 

 

Groundwater investigations at the Site have documented the presence of four hydrogeologic 

units consisting of the overburden, shallow bedrock (identified as units S1 through S3), 

intermediate bedrock (identified as units I1 and I2), and deep bedrock (identified as units D1 

through D6).  Contamination in the shallow aquifer underlying the Powerex Facility is being 

addressed by the State of New York.  Pursuant to a Order on Consent, a shallow groundwater 
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extraction and treatment system at the Powerex Facility is operated by GE with oversight by 

NYSDEC.   

The conceptual model regarding groundwater contamination at the Site indicates that 

contaminants entered the overburden at the Powerex Facility, moved downward from the 

shallow zone, through the intermediate zone via vertical fractures or karst features and into the 

deep zone, and then moved laterally from the Powerex Facility and downgradient via 

groundwater flow, primarily in the D3 zone.  Depending on the location, the D3 zone ranges 

from 150 to 250 feet below ground surface, is 15 to 20 feet thick, and is highly transmissive due 

to the development of karst solutions features.  The deep groundwater contaminant plume 

migrates south from the Powerex Facility towards Pinckney Road, below which contains a 

highly fractured fault zone.  From Pinckney Road, the groundwater contamination flows south-

southwest to the Village of Union Springs and Cayuga Lake. 

The overburden hydrogeologic unit consists of glaciolacustrine deposits of clay, silt, fine sand, 

and glacial till.  Where present, groundwater in the overburden flows towards local surface water 

bodies or provides recharge to underlying bedrock units. The shallow bedrock hydrogeologic 

units are composed of the Upper Onondaga/Marcellus Formation (S1), the Middle Onondaga 

(S2), and the Lower Onondaga (S3).  The Marcellus is present in the southern area of the Site 

and is typically 50 feet thick.  The nominal thickness of the Onondaga formation at the Site is 75 

feet.  Data collected in the shallow bedrock shows that groundwater flow in the shallow bedrock 

does not flow in the same direction as the deep bedrock.  Groundwater migration in the shallow 

bedrock is, generally, northward from the residential area south of the Powerex Facility towards 

the Owasco Outlet where the shallow groundwater system discharges.  The shallow zones can 

become de-watered locally, suggesting that in some places vertical fracturing extends through 

the underlying intermediate zone, allowing water to drain into the deep zone.  Near Overbrook 

Drive and Pinckney Road, the water levels from residential wells suggest that vertical fractures 

and low angle faults connect the shallow, intermediate and deep bedrock zones. 

The intermediate bedrock zone consists of the Manlius Formation, which is typically divided into 

Upper Manlius (I1) and Lower Manlius (I2).  At the Site, the Manlius often functions as an 

aquitard separating the shallow and deep aquifer units, unless it has been breached by vertical 

fractures.  The nominal thickness of the Manlius formation at the Site is 36 feet.  Groundwater 

flow in the Manlius Formation is to the south-southwest. 

The deep bedrock is divided into six zones.  The Rondout comprises the D1 zone.  The 

Cobleskill comprises the D2 zone.  The Bertie formation is divided into three zones: the D3 zone 

which encompasses the gypsiferous unit at the top of the Forge Hollow Unit, the D4 zone, which 

is the middle of the Bertie Formation, and the D5 zone at the bottom of the Bertie Formation.  

The D6 zone is the Camillus Shale, which is the base unit in the hydrostratigraphic system 

investigated in the RI.  Groundwater migration in the deep bedrock is to the south.  The deep 

bedrock aquifer receives groundwater recharge through fractures or karst features connecting the 

shallow and deep bedrock units.  As a result, water levels in the deep bedrock can rise rapidly in 

response to precipitation events.  The rapid rise in hydraulic head in the D3 zone can cause 

upward flow along vertical fractures, faults, and/or dissolutions voids, resulting in vertical 

mixing of the deep and intermediate zones.  The combined nominal thickness of the five deep 

bedrock zones above the Camillus at the Site is about 200 feet, with some variations throughout 

the Site.  The deep groundwater contaminant plume migrates south from the Powerex Facility 
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towards Pinckney Road, below which contains a highly fractured fault zone.  From Pinckney 

Road, the groundwater contamination flows south-southwest to the Village of Union Springs and 

Cayuga Lake. 

Groundwater Sampling 

 

During the RI, a total of 23 multiport groundwater monitoring wells were installed by EPA at 

the Site.  In addition, as part of the investigation of the Powerex Facility, GE installed 32 

individual screened monitoring wells in the area south of West Genesee Street.  Comprehensive 

groundwater sampling events were conducted by EPA using all available EPA wells in July 

2006, July 2007, and June 2010.   

The June 2010 sampling event included groundwater samples from the GE wells.  During the 

course of the RI, a total of 603 groundwater samples were collected from the 23 EPA 

monitoring wells, a total of 82 samples were collected from wells installed by GE, and 12 

samples were collected from residential wells.  Analytical results for these samples were 

compared to EPA and NYSDOH promulgated health-based MCLs, which are enforceable 

standards for various drinking water contaminants.  Groundwater contamination exceeding 

applicable drinking water standards has been shown to exist within the Site, at highly elevated 

concentrations in some areas.  The RI data indicate that groundwater contamination occurs 

primarily in deep zones of the bedrock aquifer system, and is most concentrated in the 

gypsiferous upper portion of the Forge Hollow (D3), which has a greater ability to transmit 

water.  As groundwater flows downgradient in the D3 zone, contaminant concentrations 

decrease.  Low concentrations of chlorinated VOCs, similar to those detected in groundwater, 

were detected in springs and in a creek in the Village of Union Springs. 

VOCs, primarily TCE, cis-1,2-DCE, trans-1,2-DCE, and VC, were identified as the Site-related 

contaminants of concern in groundwater in the deep bedrock units (D1 through D6 zones).  

Specifically, in monitoring wells downgradient from and outside the Powerex Facility TCE was 

detected at levels up to 679 micrograms per liter (µg/l), cis-1,2-DCE was detected at levels up to 

89,200 (µg/l), trans-1,2-DCE was detected at levels up to 1,260 µg/l, and VC at concentrations 

up to 5,500 µg/l. 

Groundwater contaminated with VOCs extends from the Powerex Facility south to Pinckney 

Road and then southwest to the Village of Union Springs, a distance of approximately seven 

miles.  As described in the Site History Section above, the Village of Union Springs public 

water supply wells have been affected by VOCs associated with the Powerex Facility.  The 

highest concentrations of VOCs were consistently detected in monitoring wells located directly 

south of West Genesee Street and at the Powerex Facility.   

Historically, groundwater samples collected from monitoring wells near the Powerex Facility 

consistently had high VOC concentrations, indicative of dense nonaqueous phase liquid 

(DNAPL)
2
.  In the area between West Genesee Street and Pinckney Road, VOC contamination 

occurs in a relatively narrow area.  The contaminant distribution observed in wells there is 

                                                           
2
 A dense non-aqueous phase liquid or DNAPL is a liquid that is both denser than water and is immiscible in or does 

not dissolve in water. 
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consistent with groundwater flow to the south in the deep bedrock.  Further south of the 

Powerex Facility, along Pinckney Road, the VOC plume widens, extending to the east and west 

along Pinckney Road and Overbrook Drive.  In the Pinckney Road area, thrust faulting has 

caused extensive fracturing of the bedrock.  The extensive fracturing provides a pathway for 

groundwater to flow between the shallow, intermediate, and deep bedrock zones.  South of 

Pinckney Road, groundwater flow in the deep bedrock is toward the southwest, in the direction 

of Cayuga Lake, which is the low point in the regional groundwater flow system.  VOCs 

detected in wells in this area occur in the deep bedrock units.  The overall distribution of VOCs 

in the southern area of the Site is consistent with groundwater flow to the southwest.   

Matrix diffusion modeling was conducted using existing data collected by EPA and GE at the 

Site to assess the contaminant mass present within the pore spaces of the rock itself.  Matrix 

diffusion commonly occurs in fractured rock settings, and is an important natural process that 

attenuates the contaminant plume migration.  Dissolved-phase contaminants present in 

groundwater will diffuse into the rock matrix.  Concentration gradient is the dominant force 

driving matrix diffusion.  Contaminants move from areas of high concentration in groundwater 

within fractures toward areas of lower concentration within the rock matrix.  When contaminant 

concentrations are reduced in groundwater within the fractures the concentration gradient is 

reversed and back diffusion of contaminants in the rock matrix will occur.  Thus, contaminants 

within the rock matrix act as a secondary source of contamination to the fractured groundwater, 

in effect, extending the remediation cleanup timeframe.  For planning and estimating purposes, 

the results of this analysis support the use of a 30-year timeframe to remediate groundwater, 

although remediation timeframes could exceed this estimate. 

Surface Water and Sediments 

 

In July 2004, dive members of EPA’s Environmental Response Team conducted a 

reconnaissance survey of the Cayuga Lake bottom just offshore from Union Springs.  The 

purpose of this survey was to evaluate whether groundwater discharges to the lake.  As a result, 

dive team personnel located a significant spring discharge with visible outflow, just offshore 

from Union Springs in approximately 4 to 5 feet of water.  A sample of water collected from the 

spring did not reveal any detectable concentrations of VOCs.  In addition, the RI included 

sampling of surface water from Owasco Outlet, Crane Brook, and springs in the Village of 

Union Springs.  Sediment samples were collected from springs and a stream in the Village of 

Union Springs.  Contaminant concentrations were compared to screening criteria developed in 

the RI.  No Site‐related VOCs were detected in surface water collected from Owasco Outlet and 

Crane Brook.  A number of Site‐related VOCs, including TCE, PCE, cis‐1,2‐DCE, and 

trans‐1,2‐DCE were detected in surface water samples collected from the Village of Union 

Springs.  Concentrations of cis‐1,2‐DCE exceeded the screening criterion of 5 μg/L in four of the 

nine surface water sampling locations, occurring at a maximum concentration of 18 μg/L. None 

of the other VOCs detected exceeded their respective screening criterion.  VOCs detected in the 

surface water samples were similar to the VOCs that exceeded MCLs in groundwater samples.  

The VOCs observed in the spring and stream in Village of Union Springs suggest discharge of 

contaminated groundwater to the surface water bodies.  No VOCs were detected in the surface 

water samples collected from Crane Brook and Owasco Outlet at the northern end of the Site. 
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Residential Well Sampling  

 

During the RI, groundwater samples were collected from 12 selected residential wells in the area. 

The residential well sampling locations were selected based on the historical sampling results 

from the CCDOH.    TCE, cis-1,2-DCE, and VC exceeded screening criteria in eight residential 

well samples.  Concentrations of cis-1,2-DCE ranged from 2.3 ug/l to 440 ug/l, and exceeded 

MCLs in seven of the residential wells.  TCE was detected in eight of the residential wells and 

exceeded MCLs in three of the residential wells.  Concentrations of TCE ranged from 0.46  ug/l 

to 24 ug/l.  Trans-1,2-DCE was detected in three residential wells but only exceeded MCLs in 

one well, at a concentration of 7.7 ug/l. 

Vapor Intrusion 

 

EPA investigated the soil vapor intrusion pathway at the Site.  VOC vapors released from 

contaminated groundwater and/or soil have the potential to move through the soil and seep 

through cracks in basements, foundations, sewer lines, and other openings and affect the indoor 

air quality of overlying buildings. 

In 2009, EPA conducted an investigation of vapor intrusion at 54 residences and one school at 

the Site by collecting subslab and indoor air data.  EPA drilled through the basements floors and 

installed ports in order to sample the soil vapor (air) under these residences.  Sampling devices 

called Summa canisters were attached to these ports to collect air from below building slabs at a 

slow flow rate over a 24-hour period.  Summa canisters were also used to collect outdoor air 

samples to determine if there were any outdoor sources that may impact indoor air quality.  The 

Summa canisters were then collected and sent to a laboratory for analyses. The results of the 

analyses indicated that the residences and school did not have concentrations of VOCs at or 

above EPA Region 2 and NYSDOH screening levels in sub-slab and indoor air.   

Contamination Fate and Transport 

 

Chlorinated solvents such as TCE released to the ground surface can migrate downward through 

the unsaturated zone in a relatively linear pattern, with minimal dispersion from the discharge 

location.  Once a liquid chlorinated solvent such as TCE encounters the water table, the solvent 

will dissolve into the groundwater and move in the direction of groundwater flow.  Depending on 

the quantity released, not all of the TCE will dissolve and it will continue moving downward 

under the force of gravity as a DNAPL.  DNAPL has been observed in shallow overburden wells 

within the Powerex Facility.  While the physical presence of DNAPL outside of the Powerex 

Facility has not been confirmed, TCE has been detected in groundwater samples in four wells, B-

31D3, B-32D3, B-33D3, and B-53D3, at high concentrations which are indicative of the 

presence of DNAPL in the bedrock.  For example, during the sampling conducted in June 2010,  

TCE was detected at a concentration of 473,000 μg/l in well B‐31D3; at 132,000 μg/l in well 

B‐32D3; at 20,100 μg/l in well B‐33D3; and at 81,000 μg/l in well B‐53D3.  These wells are 

located on the Powerex Facility along the southern boundary adjacent to West Genesee Street. 

Correspondingly elevated concentrations of cis‐1,2‐DCE also exist along this portion of the 

study area.  VOCs in the dissolved phase generally are weakly adsorbed and tend to move with 

groundwater flow.  In highly transmissive bedrock, such as in the gypsiferous interval of the 

Forge Hollow Unit, VOCs can move at high rates. 
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In general, groundwater in the deep bedrock units flows to the south-southwest across the Site 

area.  There is evidence that localized vertical migration pathways exist at the Site.  VOCs can 

move vertically downward from shallow source zones into the more transmissive, deep bedrock 

units.  In the deep bedrock, the groundwater and dissolved contaminants tend to flow along 

preferential flow paths, such as fractures and solution features in the rock.  Fracturing and 

hydraulic gradients can cause upward vertical migration from the highly impacted D3 unit to 

shallower bedrock units.  This has been observed at locations in the vicinity of Pinckney Road 

and Overbrook Drive.  Near these locations, thrust faulting, fracturing and over pressurization of 

the deep bedrock units (in response to infiltration of rainfall and snowmelt) appears to have 

caused the migration of cis‐1,2‐DCE into shallower units.  In one location, cis‐1,2‐DCE is also 

observed in deeper units (D4 and D5).  However, the concentrations are at least two to three 

orders of magnitude below the highest levels observed at the Powerex Facility.  Residential wells 

can become contaminated with VOCs if (1) they intercept the deep bedrock units or (2) they are 

screened across an interval where vertical mixing of deep and overlying shallower groundwater 

occurs.  Groundwater discharge areas such as springs and streams can also be impacted by 

VOCs.   

Surface water samples were collected in Crane Brook, Owasco Outlet, and surface water and 

sediment samples were collected from the springs and a stream in the Village of Union Springs 

to investigate the potential for VOCs to be transported by groundwater discharge to surface 

waters.  No contaminants of concern were detected in the surface water samples collected in 

Crane Brook or Owasco Outlet and low concentrations of VOCs including TCE  were detected 

in surface water samples collected from springs and the stream in the Village of Union Springs.  

The types of VOCs detected in surface water were similar to those detected in the Village of 

Union Springs public water supply.  The data suggest that VOCs in groundwater are discharging 

to surface water in this area.  No VOCs were detected in sediments collected near the Village of 

Union Springs.   

An evaluation of natural attenuation parameters as part of the RI suggests the conditions in parts 

of the aquifer are conducive to reductive dechlorination of VOCs.  The data suggests that 

reductive dechlorination of TCE is occurring at the Powerex Facility, and in areas immediately 

downgradient, such as in Area 1, where geochemical conditions are suitable.  Degradation 

products of TCE, including cis‐1,2‐DCE and trans‐1,2‐DCE, were commonly detected in 

groundwater samples collected in downgradient areas.  The data further suggests that TCE 

degradation products migrate downgradient with significant degradation until the daughter 

products are formed.  The degree and extent of subsequent reductive dechlorination of the DCE 

isomers is uncertain, although daughter products such as VC, ethene, and ethane were detected in 

some wells including some residential wells downgradient of Pinckney Road, which is located 

within Area 2.   

Additionally, multiple lines of evidence indicate that a suite of indigenous bacteria capable of 

complete reductive chlorination of the contaminants of concern are present in the aquifer 

underlying the Powerex Facility.  Abiotic degradation of TCE has also been confirmed in this 

area.  In 2011, GE performed a bench-scale microcosm study to investigate abiotic degradation 

of TCE in groundwater through the addition of iron sulfides in the strata underlying the Powerex 

Facility.  The study results suggest that abiotic degradation is occurring in the aquifer and is 

contributing to the natural attenuation of TCE and cis-1,2-DCE observed in groundwater.  A 
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follow-up microcosm study to assess the presence of abiotic degradation in the D3 zone was 

conducted by GE in 2012.  The study further revealed that a large amount of natural attenuation 

was found to be due to biotic degradation.  The testing demonstrated that both biotic degradation 

and abiotic degradation are contributing to natural attenuation of TCE in the aquifer. 

 

However, natural attenuation processes that reduce contaminant concentrations in groundwater 

by destructive mechanisms such as biodegradation and chemical reactions with other subsurface 

constituents appear to be dominant at or immediately downgradient of the Powerex Facility.  The 

highest concentrations of TCE occur at locations closest to the Powerex Facility.  Most of the 

contaminants observed outside the facility occur as daughter or biodegradation products of TCE, 

which are primarily cis-1,2-DCE  and vinyl chloride.  Furthermore, these contaminants are 

present at much lower concentrations (orders of magnitude lower) in Areas 1, 2 and 3 as 

compared to the concentrations at the Powerex Facility.  Other contaminants, such as methanol, 

acetone, and petroleum-related compounds, which are present in groundwater at the Powerex 

Facility are absent in downgradient wells.  These compounds are being used as electron donors 

(substrate) by indigenous bacteria in the aquifer in the process of degrading the TCE.   

 

The results of the RI suggest that the groundwater plume is stable.  With regards to contaminant 

concentrations in Area 2, the data indicates, in some instances, decreasing concentrations of 

contaminants.  In downgradient areas, such as Area 2 and Area 3, relatively low concentrations 

of TCE are co-located with higher concentrations of the degradation product cis-1,2-DCE and 

the presence of additional TCE degradation products such as trans-1,2-DCE, VC, ethene, and 

ethane, suggests that degradation of TCE is occurring.  Additionally, D3 wells with the highest 

VC concentrations have elevated concentrations of ethene and ethane suggesting that anaerobic 

reductive dechlorination has occurred and is likely continuing.  Although, VC and ethane are 

present in some wells, cis-1,2-DCE is the primary VOC present in many of the downgradient and 

residential wells sampled.  This suggests that conditions in the downgradient area do not support 

reductive dechlorination of the chlorinated VOCs.  Nondestructive mechanisms such as dilution, 

dispersion, and diffusion appear to be the dominant natural attenuation mechanisms further 

downgradient of the Powerex Facility.  However, since a cleanup decision for Area 3 is being 

deferred, further investigation of the natural attenuation processes in this area will be performed. 

 

Source Investigation 

 

Based on the hydrogeologic data, groundwater flow data, contaminant distribution data collected 

during the RI, and previous investigations including groundwater investigations and sampling 

conducted by GE, the Powerex Facility is the major source of the VOC contamination observed 

in groundwater at the Site.   

The Powerex Facility consists of 55.4 acres of land located on West Genesee Street on the 

boundary of the Town of Aurelius and the City of Auburn.  GE purchased the property in 1951 

and operated a manufacturing plant where electric components, including radar equipment, 

printed circuit boards, and high-voltage semi-conductors were manufactured.  In January 1986, 

the property was acquired by Powerex, Inc., a joint venture of Westinghouse Electric 

Corporation, Mitsubishi Electric America, Inc. and GE.  Powerex continued to manufacture high 
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voltage semi-conductors until May 1990, when the plant was closed.  No manufacturing 

operations are currently conducted at the Site.  GE reacquired the Powerex Facility in 1990. 

On March 31, 1993, NYSDEC and GE entered into an Order on Consent to perform an RI/FS 

under state law for the Powerex Facility, which is listed on the State registry of inactive 

hazardous waste sites.  The RI/FS is currently in progress.  Three Interim Remedial Measures 

(IRMs) have also been performed under the Order on Consent.  The first IRM, conducted in 

February 1994, included the excavation and removal of two laboratory waste solvent tanks and 

their contents.  The second IRM involved the installation of additional fencing and gates to 

restrict access at the Powerex Facility.  This work was completed in December 1994.  The third 

IRM focused on addressing surface water and groundwater in the shallow bedrock source areas 

at the Powerex Facility, including pre-design investigation activities and a pilot test for the use of 

a dual-phase extraction technology.  Pursuant to an Interim Action ROD issued by NYSDEC in 

March 1996 under state law and an Amended Order on Consent executed on May 12, 1997, GE 

constructed a shallow groundwater extraction and treatment system at the Powerex Facility.  

Operation of that system commenced on May 15, 2001.  The system consists of 12 extraction 

wells in and near source areas on the Powerex Facility and one off-facility extraction well. 

To date, the system has treated over 60 million gallons of groundwater and removed over 

100,000 pounds of VOCs from the groundwater.  The system serves to contain contaminants in 

the shallow bedrock underlying the Powerex Facility.  However, concentrations of contaminants 

in the extraction area still remain high. 

With regard to other potential sources of the contamination at the Site, the RI/FS did not identify 

any other major sources of the contamination.  EPA’s investigation of other sources included 

collecting hydrogeological and monitoring well information, sending information requests to 

certain parties, and reviewing regulatory files.  Suspected potential sources other than the 

Powerex Facility were ruled out from further consideration based on available information. 

CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES  
 

The Site area reflects the generally rural character of Cayuga County, and consists of residential 

neighborhoods intermingled with extensive farmland and parcels of woodlands, as well as 

commercial/industrial land.  Historically, private wells were used to meet domestic and 

agricultural water supply needs.  Currently, the Auburn public water system extends to the 

Towns of Aurelius, Fleming, and Springport.  The Village of Union Springs uses groundwater 

from two municipal wells to supply the domestic water needs of residents.  Currently the Village 

of Union Springs treats groundwater from the municipal supply wells to remove VOCs before it 

is sent to the distribution systems.  The majority of wells with VOC concentrations exceeding 

drinking water standards have been connected to the public water supply systems.  Residences 

with POETS installed previously by EPA were connected to the public water supply.  However, 

EPA continued to maintain treatment systems on four impacted properties with wells: three dual-

use (agricultural/residential) wells and one residential well.  The maintenance of these four 

properties had been conducted by EPA until this work was assumed by GE pursuant to an 

administrative order entered into with EPA in September 2012.  The one residential property has 

since been connected to the public water supply and maintenance pursuant to the administrative 
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order is conducted at the three dual-use wells.  There are a limited number of residences with 

VOC contamination levels less than the federal and state MCLs that had POETS installed by the 

CCDOH with funding from the State of New York.  These units are currently maintained by the 

homeowners.  In addition, other residences that declined to have POETS installed have VOC 

contamination above the state groundwater standard, but at levels below the federal MCLs. 

The Site includes a portion of the Nation’s ancestral lands, as recognized by the 1794 Treaty of 

Canandaigua.  The Cayuga Lake has been and continues to be used for recreational purposes 

and it is considered a valuable resource by the Cayuga Nation. 

 

SUMMARY OF SITE RISKS 
 

A risk assessment is an analysis of the potential adverse effects to human health and to the 

environment caused by the release of hazardous substances from a site in the absence of any 

actions to control or mitigate the release under current and anticipated future lands uses.  EPA’s 

risk assessment for this Site, which was part of the 2012 RI and FS reports, focused on 

contaminants in the groundwater which were likely to pose significant risks to human health and 

the environment.  The risk assessments include a Human Health Risk Assessment (HHRA) and a 

Screening-Level Ecological Risk Assessment (SLERA).   

The Site area is a mix of residential, commercial and farmland properties, and future use is 

expected to remain consistent with current zoning.  In addition, although groundwater is not used 

as a potable water supply, for most of the Site area, its designation by the State as a Class GA 

aquifer requires groundwater to be considered for use as a future potable water supply. 

Therefore, the HHRA focused on health effects of potential future exposure to groundwater.  

The HHRA Report and the SLERA Report, prepared by CDM Smith for EPA, dated May 10, 

2011 and March 25, 2011, respectively, are available in the Administrative Record.  

Human Health Risk Assessment  
 

A Superfund baseline HHRA is an analysis of the potential adverse health effects caused by 

hazardous substance exposure from a site in the absence of any actions to control or mitigate the 

release under current and future land uses.  A four-step process is utilized for assessing site-

related human health risks for reasonable maximum exposure scenarios.  

Hazard identification: In this step, the contaminants of potential concern (COPCs) at the Site in 

various media (i.e., soil, groundwater, surface water, sediment, 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 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 ingestion of and dermal contact with contaminated groundwater and 

inhalation of vapor released from groundwater.  Factors relating to the exposure assessment 
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include, but are not limited to, the concentrations to which people may be exposed and the 

potential frequency and duration of exposure.  Using these factors, a reasonable maximum 

exposure scenario, which reflects the highest level of human exposure that could reasonably be 

expected to occur, is calculated.  

Toxicity Assessment: In this step, the types of adverse health effects associated with contaminant 

exposures and the relationship between magnitude of exposure and severity of adverse health 

effects are determined.  Potential health effects are contaminant-specific and may include the 

risks of developing cancer over a lifetime or other non-cancer health effects, such as changes in 

the normal functions of organs within the body (e.g., changes in the effectiveness of immune 

system).  Some contaminants are capable of causing both cancer and non-cancer 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 non-cancer health hazards.  The 

likelihood of an individual developing cancer is expressed as probability.  For example, an 

excess lifetime cancer risk of 1×10
-4

 means an individual having a 1 in 10,000 chance of 

developing cancer as a result of site-related exposure.  This is referred to as an “excess lifetime 

cancer risk” because it would be in addition to the risks of cancer the individual faces from other 

causes.  Current Superfund guidelines for acceptable risks are an individual lifetime site-related 

excess cancer risk in the range of 10
-4

 to 10
-6

 (corresponding to a one-in-ten-thousand to one-in-

a-million excess cancer risk) with 10
-6

 (or a 1 in 1,000,000 chance of developing cancer) being 

the point of departure.  For non-cancer health effects, a hazard index (HI) is calculated.  An HI 

represents the sum of the hazard quotients compared to their corresponding reference doses or 

reference concentrations.  The key concept for non-cancer HI is that a “threshold level” 

(measured as an HI of less than or equal to 1) exists below which non-cancer health effects are 

not expected to occur.  

The cancer risk and non-cancer health hazard estimates in the HHRA are based on reasonable 

maximum exposure scenarios and were developed by taking into account various health 

protective estimates about the frequency and duration of an individual's exposure to chemicals 

selected as COPCs, as well as the toxicity of the contaminants.   

The baseline risk assessment began by selecting COPCs in the various media that would be 

representative of Site risks.  The media evaluated as part of the HHRA included groundwater, 

surface water and sediment.  Groundwater at the Site is designated by NYSDEC as a potable 

water supply.  The COPCs for the Site groundwater are cis-1,2-DCE, trans-1,2-DCE, TCE, and 

VC.  The COPCs for surface water are bromodichloromethane, cis-1,2-DCE, and PCE.  No 

COPCs were identified for sediment. 

The baseline risk assessment evaluated health effects that could result from exposure to 

contaminated groundwater and surface water through use of groundwater for potable purposes 

and wading in Site waterways.  Exposure pathways included ingestion of and dermal contact 

with groundwater, inhalation of vapors in the bathroom during bathing or showering, and 

incidental ingestions of and dermal contact with surface water and sediment during wading.  In 

addition, potential effects from indoor air vapor intrusion were also evaluated.  Based on the 

current zoning and anticipated future use, the risk assessment focused on a variety of possible 
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receptors, including current and future recreational users, future residents, and future commercial 

workers.  However, consistent with the anticipated future use of the Site, the receptors most 

likely to be in contact with media impacted by site-related contamination, e.g., groundwater, 

were primarily considered when weighing possible remedies for the Site.  

These potential receptors include the current and future recreational users at Union Springs, 

Owasco Outlet and Crane Brook, and future residents and future commercial workers.  A 

complete discussion of the exposure pathways and estimates of risk can be found in the Human 

Health Risk Assessment for the Site in the Administrative Record located in the information 

repository.  

A vapor intrusion screening evaluation indicated the potential for VOCs in groundwater to 

migrate into buildings in the areas along and south of West Genesee Street, in the vicinity of 

Pinckney Road, and at potential groundwater discharge areas in Union Springs.  In 2009, EPA 

conducted an investigation of vapor intrusion into structures within the area by collecting sub 

slab and indoor air data.  EPA evaluated the vapor intrusion data collected in 2009 and 

determined that there was no unacceptable risk from vapor intrusion into homes and a school that 

were tested.  EPA determined that additional vapor intrusion investigations were not necessary as 

there was no unacceptable risk in the homes and the school that were tested.  

EPA’s statistical analysis of groundwater sampling data found that the 95 percent upper 

confidence limits on the mean concentration of cis-1,2-DCE, trans-1,2-DCE, TCE, and VC in 

the groundwater were 1,459 µg/l, 26 µg/l, 11 µg/l, and 71 µg/l, respectively.  All of these COPCs 

were detected in the groundwater in excess of federal Safe Drinking Water Act MCLs of 70 µg/l, 

100 µg/l, 5 µg/l, and 2 µg/l, respectively.  These concentrations also exceed the NYSDOH 

MCLs, which are 5 µg/l for cis-1,2-DCE, trans-1,2-DCE, and TCE, and 2 µg/l for VC.  These 

concentrations are associated with an excess lifetime cancer risk of 2×10
-4

 for the future Site 

worker, 5×10
-4

 for the future adult resident, and 4×10
-3

 for the future child resident.  The 

calculated non-cancer HIs are: future Site worker HI=7, future adult resident HI=21, and future 

child resident HI=51.  Cancer risk and non-cancer health hazards to current and future 

recreational users were below EPA’s acceptable risk threshold of 10
-4

 to 10
-6

 for cancer risk and 

HI of 1 for non-cancer health hazard.  

These cancer risks and non-cancer health hazards indicate that there is significant potential risk 

to potentially exposed future populations from direct exposure to groundwater.  For these 

receptors, exposure to groundwater results in either an excess lifetime cancer risk that exceeds 

EPA’s target risk range of 10
-4

 to 10
-6

 or an HI above the acceptable level of 1, or both. The 

chemical in groundwater that contributes most significantly to the cancer risk and non-cancer 

hazard is VC.  

A summary of the COCs and groundwater exposure point concentrations is listed in Appendix II, 

Table 1.  Table 2 in Appendix II describes the selection of exposure pathways, potential 

receptors, and exposure scenarios. The non-cancer and cancer toxicity data summaries for the 

groundwater COCs are presented in Appendix II, Tables 3 and 4.  Non-cancer and cancer risk 

characterization summaries for the groundwater COCs are presented in Appendix II, Tables 5 

and 6. 
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Ecological Risk Assessment 

 

A SLERA was conducted to evaluate the potential for ecological effects from exposure to 

surface water and sediment. Surface water and sediment concentrations were compared to 

ecological screening values as an indicator of the potential for adverse effects to ecological 

receptors.  The SLERA focused on identifying potential environmental risks associated with 

aquatic environments present at the Site.  The SLERA focused on impacts of contaminants in 

surface water and sediment from three water bodies: Owasco Outlet, Crane Brook, and springs 

and streams in Union Springs.  The primary risk scenarios for aquatic organisms considered were 

from direct contact with, and ingestion of, contaminated surface water and sediment.  A 

comparison of maximum concentrations of contaminants detected in Site surface water and 

sediment to literature-based ecological screening levels (ESLs) indicate no risks to ecological 

receptors.  Thus, no COCs were identified for surface water or sediment.  Based on the results of 

the SLERA, concentrations of contaminants detected in surface water and sediment at the Site 

are unlikely to pose any unacceptable risks to aquatic or terrestrial ecological receptors at the 

Site.  

Uncertainties in the Risk Assessment  

 

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

subject to a wide variety of uncertainties.  In general, the main sources of uncertainty include the 

following: environmental chemistry sampling and analysis; environmental parameter 

measurement; fate and transport modeling; exposure parameter estimation; and toxicology data. 

Uncertainty in environmental sampling arises in part from the potentially uneven distribution of 

chemicals as to the actual levels present.  Environmental chemistry-analysis error can stem from 

several sources, including the errors inherent in the analytical methods and characteristics of the 

matrix being analyzed.  

Uncertainties in the exposure assessment are related to estimates of how often an individual 

would actually come in contact with the COPCs, the period of time over which such exposure 

would occur, and the fate and transport models used to estimate the concentrations of the COCs 

at the point of exposure.  

Uncertainties in toxicological data occur in extrapolating both from animals to humans and from 

high to low doses of exposures, as well as from the difficulties in assessing the toxicity of a 

mixture of chemicals.  

All of the uncertainties identified above 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 potentially exposed populations, and it 

is highly unlikely to underestimate actual risks related to the Site.  An estimate of central 

tendency risk can be obtained by substituting average or median values for upper bound values. 

This is most useful for the exposure pathway which results in the highest estimated carcinogenic 

risk, i.e., groundwater ingestion.   

More specific information concerning risks, including a quantitative evaluation of the degree of 

risk associated with various exposure pathways, is presented in the both risk assessment reports.  
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Data Evaluation Uncertainty  
 

The purpose of data evaluation is to determine which constituents, if any, are present at the Site 

at concentrations requiring evaluation in the risk assessments.  Uncertainty with respect to data 

evaluation can arise from many sources, such as the quality of data used to characterize a Site 

and the process used to select COPCs included in the risk assessment.  

Exposure Assessment Uncertainty 

 

The most common uncertainties associated with exposure assessment includes: 1) estimation of 

exposure point concentrations, especially for datasets with large portion of non-detected values; 

2) exposure parameters used to estimate chemical intake, such as water ingestion rate and 

exposure frequency. 

Toxicity Assessment Uncertainty  

 

The most common uncertainties related to toxicity assessment includes using: 1) dose-response 

information from animal studies to predict effects in humans; and 2) dose-response information 

for effects observed at elevated doses to predict adverse effects following exposure at low levels. 

As of the time the HHRA was prepared, EPA had not finalized toxicity values for TCE.  

Therefore, toxicity values from California/EPA were used in the HHRA.  

Summary of Human Health and Ecological Risks  
 

The results of the HHRA indicate that the contaminated groundwater presents an unacceptable 

human health exposure risk for future groundwater users.  The SLERA indicated that the Site 

does not pose any unacceptable risks to aquatic or terrestrial ecological receptors.   

Basis for Action 

 

Based upon the results of the RI, the HHRA and SLERA, EPA has determined that the response 

action selected in this ROD is necessary to protect public health or welfare or the environment 

from actual or threatened releases of hazardous substances into the environment. 

REMEDIAL ACTION OBJECTIVES 
 

Remedial Action Objectives (RAOs) 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), to-be-considered (TBC) 

standards, criteria, guideline, and other guidelines, and Site-specific risk-based levels.  

 

The following RAOs for contaminated groundwater and drinking water will address the human 

health risks and environmental concerns:  

 

 Reduce or eliminate exposure (via ingestion and dermal contact) to VOCs in groundwater 

at concentrations in excess of federal MCLs and state standards;  
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 Restore the impacted aquifer to its most beneficial use as a source of drinking water by 

reducing contaminant levels to the federal MCLs and state standards; and,  

 

 Reduce or eliminate the potential for continued migration of contaminants towards the 

Village of Union Springs public water supply wells.  

 

The cleanup levels for the groundwater COCs and their basis are presented in Table 7.  

SUMMARY OF REMEDIAL ALTERNATIVES  
 

CERCLA '121(b)(1), 42 U.S.C. '9621(b)(1), mandates that remedial actions must be protective 

of human health and the environment, cost-effective, comply with ARARs, and utilize 

permanent solutions and alternative treatment technologies and resource recovery alternatives to 

the maximum extent practicable.  Section 121(b)(1) 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 '121(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 justified pursuant to 

CERCLA '121(d)(4), 42 U.S.C. '9621(d)(4). 

Remedial alternatives for the Cayuga County Groundwater Contamination Site are summarized 

in this section.  Detailed descriptions of the remedial alternatives for addressing the 

contamination associated with the Site can be found in the Feasibility Study (FS) Report.  The 

FS Report presents a total of four groundwater treatment alternatives, which are presented in 

Areas 1 and 2, including a no action alternative. The No Action Alternative is considered in 

accordance with the NCP requirements and provides a baseline for comparison with the other 

alternatives.  

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 any potentially responsible parties, or procure contracts for 

design and construction. 

Remediation Areas  

 

The Site extends from the City of Auburn to the Village of Union Springs, a distance of 

approximately seven miles.  Since the concentration of contaminants in groundwater 

significantly decreases with distance from the Powerex Facility towards the Village of Union 

Springs, the remedial alternatives developed in the FS are categorized by Site areas and are based 

on the level of impacts and the type of remedial technologies that may be used to address a given 

area of the Site.  For remedial planning and cost estimating purposes, the Site has been divided 

into three approximate areas (refer to Figure 2 in Appendix I). 
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Area 1 consists of the impacted area immediately south of the Powerex Facility and extends 

approximately 700 to 900 feet south of West Genesee Street.  In Area 1, cis-1,2-DCE was 

detected at a maximum concentration of 89,200 µg/l, TCE was detected at a maximum 

concentration of 679 µg/l, trans-1,2-DCE was detected at a maximum concentration of 1,260 

µg/l, and the maximum detected concentration of VC was 5,500 µg/l. 

Area 2 consists of the impacted area immediately south-southwest of Area 1, and extends to the 

southwest to the Town of Aurelius.  In Area 2, concentrations of cis-1,2-DCE in residential wells 

were generally less than 500 µg/l, concentrations of TCE were generally less than 70 µg/l, 

concentrations of trans-1,2-DCE were less than 20 µg/l, and VC was not detected.  In general, 

the highest concentrations of contaminants detected in Area 2 groundwater are approximately 

100 times less than the highest groundwater concentrations detected in Area 1.  

Area 3 consists of the impacted area immediately south and southwest of Area 2 extending to 

and including Union Springs.  Historically, concentrations of cis-1,2-DCE in residential wells 

were generally less than 500 µg/l, concentrations of TCE were generally less than 70 µg/l, 

concentrations of trans-1,2-DCE were generally less than 10 µg/l, and concentrations of VC 

were generally less than 40 µg/l.  The more recent sampling of the three permanent groundwater 

monitoring wells in Area 3, installed by EPA as part of the RI, revealed VOC concentrations 

below federal MCLs and state standards.  In addition, recent sampling of the influent water at the 

two Village of Union Springs’ municipal drinking water supply wells detected cis-1,2-DCE at 

concentrations below the federal MCL of 70 µg/l, but above the state standard of 5 µg/l.  TCE 

concentrations are below federal and state standards.  Nevertheless, certain private wells 

continue to exceed federal MCLs or state standards in Area 3.  The public water supply wells in 

Union Springs have VOCs exceeding federal MCLs and state standards.  The Village of Union 

Springs operates a treatment system to remove the VOCs prior to distribution to the public.  A 

decision on the cleanup for Area 3 has been deferred and EPA will conduct further investigations 

of the groundwater and surface water in Area 3.  

DESCRIPTION OF ALTERNATIVES  
 

The screening process conducted as part of the FS evaluated a wide range of technologies to 

remediate the contaminated groundwater at the Site.  As part of this process, some technologies 

were eliminated from detailed evaluation for certain areas.  EPA conducted a detailed evaluation 

of No Action, groundwater pump and treat, and enhanced in-situ biological and abiotic 

remediation for Area 1, No Action, enhanced in-situ biological and abiotic remediation and 

monitored natural attenuation (MNA) for Area 2.   

MNA was not evaluated to remediate Area 1 since groundwater contamination concentrations 

are considered too high to be able to achieve the RAOs with MNA alone.  Groundwater pump 

and treat was not evaluated to remediate Area 2 since pumping in Area 2 would have to address a 

diffuse contaminant plume dispersed over a very large area and would have the potential to 

enhance plume migration.  

R2-0027290



 

20 
 

As detailed in the FS Report, the development of the alternatives for each area assumed that 

source areas at the Powerex Facility with high contaminant concentrations would be controlled 

effectively by remedial activities undertaken by GE with NYSDEC oversight.   

Common Elements 

 

All of the action alternatives include the following key components.   

Institutional controls would be implemented to help control and limit exposure to hazardous 

substances at the Site.  The objectives of institutional controls would be to limit exposure to 

VOCs in groundwater by preventing the installation of new drinking water wells within 

contaminated areas. The types of institutional controls which would be employed for the 

groundwater at the Site are any local laws that limit installation of drinking water wells without a 

permit and informational devices such as advisories published in newspapers and periodic letters 

sent to local government authorities informing them of the need to prevent well installation to 

limit exposure to contaminated groundwater.  In implementing the institutional controls called 

for in the ROD, EPA anticipates the development of an Institutional Controls Implementation 

Action Plan which would specify institutional controls to insure that the remedy is protective.  

This will include periodic publication of informational advisories and may include inspection of 

local and/or county Health Department records to insure that no wells are installed in the vicinity 

of or at the Site that could impact the groundwater plume or result in exposure to contaminated 

groundwater. 

All action alternatives also would require the connection of impacted residences to municipal 

water for their future potable water needs, including any current or new residences impacted by 

the Site.  Existing groundwater treatment systems at three dairy farms will be maintained, as 

necessary, or connected to the public water system.  POETS will be provided, as necessary, and 

maintained until the connection to the public water supply is completed. 

Each alternative also includes measures to ensure that the Village of Union Springs public water 

supply treatment system is adequately equipped to protect users of its supply from Site-related 

contamination.  While the wellhead treatment system was upgraded independently by the Village 

of Union Springs in 2001 to treat Site-related contamination that had impacted the supply wells, 

additional measures need to be implemented to ensure that the system is capable of continuously 

distributing water that does not exceed drinking water standards for the Site-related 

contaminants.  A backup generator would be provided to power the air stripper during power 

outages, and a second air stripper (or other comparable system/equipment) would be put in place 

to ensure that operations are not interrupted.   

All of the action alternatives include, as part of operation and maintenance (O&M), long‐term 

monitoring of the groundwater to determine contaminant concentrations and migration and 

assess the effectiveness of the remedial action. 

Alternative 1:  No Action (Considered for Areas 1 and 2) 

 

The NCP requires that a “No Action” alternative be developed as a baseline for comparing other 

remedial alternatives.  Under this alternative, there would be no remedial actions conducted at 

the Site to control or remove groundwater contaminants. This alternative does not include 
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monitoring or the informational institutional controls. Because this alternative would result in 

contaminants remaining above levels that allow for unrestricted use and unlimited exposure, 

CERCLA requires that the Site be reviewed at least once every five years.  If justified by the 

review, additional response actions may be implemented.  

Capital Cost:     $0 

Annual Operation and maintenance Costs: $0 

Present-Worth Cost:    $0 

Construction Time:    Not Applicable 

 

Alternative 2: Groundwater Pump and Treat (Considered for Area 1 only) 

 

This remedial alternative consists of the extraction of groundwater via pumping wells and 

treatment prior to disposal.  Groundwater is pumped to remove contaminant mass from areas of 

the aquifer with elevated concentrations of contaminants.  For this conceptual design, it is 

estimated that groundwater extraction wells would be installed in the D3 zone of the aquifer in 

Area 1.  A treatment plant with a capacity of approximately 400 gpm would be constructed 

within or near the Site to achieve the RAOs.  Extracted groundwater with VOC contamination 

would be treated by air stripping.  Air stripper effluent may be treated with a thermal oxidizer 

system, in accordance with federal and State regulations prior to being discharged into the 

atmosphere, if necessary.  Due to the variation in hydraulic and hydrogeologic properties, as well 

as the contaminant concentrations, during the remedial design, pilot studies and performance 

tests will be conducted to determine the number and location of extraction wells needed to 

ensure that the required RAOs are achieved.  During the remedial design, a determination will 

also be made either to discharge treated extracted groundwater to surface water or to reinject it to 

groundwater.   

Capital Cost:     $20.05 Million 

Annual O&M Costs:     $2.81 Million 

Present-Worth Cost:   $53.8 Million 

Construction Time:    24 months  

 

Alternative 3:  Enhanced In-Situ Biological and Abiotic Remediation (Considered for Area 

1 and Area 2) 

 

Enhanced in-situ biological and abiotic remediation involves the injection of an electron donor, 

nutrients, dechlorinating microorganisms (i.e., bioaugmentation), and/or other chemicals into the 

groundwater at the impacted depths using an extraction-reinjection well network.  Once 

delivered, these chemicals promote reductive dechlorination, a process used to describe the 

degradation of VOCs.  

There are several different in-situ treatment process options that are potentially applicable under 

this alternative, including Enhanced Anaerobic Bioremediation (EAB) and Biogeochemical 

Transformation (BT).  Four different in-situ treatment process options were considered under 

this alternative: 
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1. Option A: In-situ EAB with lactate 

2. Option B: In-situ EAB with emulsified vegetable oil 

3. Option C: In-situ EAB with whey 

4. Option D: In-situ biogeochemical transformation  

EAB is the process of adding a carbon source as an electron donor, which would promote the 

biological reductive dechlorination of VOCs by microorganisms in the subsurface.  Lactate, 

emulsified vegetable oil (EVO), and whey are examples of carbon sources used to promote the 

biodegradation of chlorinated solvents by naturally occurring microorganisms called 

Dehalococcoides sp.  

BT degrades chlorinated solvents though a combination of biological and abiotic (i.e., not 

dependent on microorganisms) processes.  This process involves the addition of a carbon source 

(such as lactate, EVO, or others) along with a source of iron and/or sulfate to promote both biotic 

and abiotic reductive dechlorination processes. 

The FS evaluated each of these process options. The estimated cost of this alternative is 

contingent upon numerous factors, such as the injection material, dosage requirements and 

number of subsequent injections.  Further evaluation during the remedial design would be 

conducted to determine the specific process option (i.e. carbon source) or combination of process 

options to be implemented.  A pilot study would be required to assess treatment effectiveness.  

During the remedial design, further evaluation would be conducted to determine the effective 

number and location of the injection well network in delivering the agents into the subsurface.  It 

is anticipated that repeated injections may be necessary.    

Area 1 

 

Capital Cost:       Present-Worth Costs: 

 

 Option A:  $21.22 Million    Option A:  $23.25 Million 

 Option B:  $22.40 Million    Option B:  $24.44 Million 

 Option C:  $19.89 Million    Option C:  $21.92 Million 

 Option D:  $16.29 Million    Option D:  $18.32 Million  

  

Annual O&M Costs:   $163,300 

Construction Time:   24 months 

 

Area 2 

 

Capital Cost:       Present-Worth Costs:    

 Option A:  $18.65 Million    Option A:  $20.68 Million   

 Option B:  $17.81 Million    Option B:  $19.84 Million 

 Option C:  $17.48 Million    Option C:  $19.51 Million 

 Option D:  $10.36 Million    Option D:  $12.39 Million 

 

Annual O&M Costs:   $163,300 

Construction Time:   24 months 
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Alternative 4: Monitored Natural Attenuation (MNA) (Considered for Area 2) 

 

This remedial alternative relies on monitored natural attenuation to address the groundwater 

contamination.  Natural attenuation is the process by which contaminant concentrations are 

reduced by various naturally occurring physical, chemical, and biological processes.  The main 

processes include biodegradation, dispersion, dilution, sorption, volatilization, and chemical or 

biological stabilization, transformation, or destruction of contaminants.  These processes occur 

naturally, in-situ, and act to decrease the mass or concentration of contaminants in the 

subsurface.  Only non-augmented natural processes are relied upon under this alternative.  

Augmentation through addition of electron acceptors or nutrients is considered an in-situ 

technology.  The effectiveness of this alternative in Area 2 depends on the effectiveness of the 

alternative implemented in Area 1 in preventing downgradient migration of contamination.  

Implementation of this alternative includes the installation of additional monitoring wells, 

periodic sample collection and analysis, data evaluation, and contaminant concentration trend 

analysis. 

  

Area 2 

Capital Cost:     $246,000 

Annual O&M Costs:   $134,000 

Present-Worth Cost:   $1.91 Million 

Construction Time:         2 months  

 

COMPARATIVE ANALYSIS OF ALTERNATIVES 
 

In selecting a remedy, EPA considers the factors set out in CERCLA Section 121, 42 U.S.C. 

Section 9621, by conducting a detailed analysis of the viable remedial alternatives in accordance 

with the NCP, 40 CFR Section 300.430(e)(9)(iii) and Office of Solid Waste and Emergency 

Response (OSWER) Directive 9355.3-01.  The detailed analysis consists of an assessment of 

each alternative 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 of 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 institutional controls. 

2. Compliance with ARARs addresses whether or not a remedy would meet all of the 

applicable or relevant and appropriate requirements of other federal and state 

environmental statutes and regulations or provide grounds for invoking a waiver.  Other 

federal or state advisories, criteria, or guidance are TBCs.  TBCs are not required by the 

NCP, but the NCP recognizes that they may be very useful in determining what is 

protective of a site or how to carry out certain actions or requirements. 
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The following "primary balancing" criteria are used to make comparisons and to identify the 

major tradeoffs between alternatives: 

3. 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 levels 

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 and/or untreated wastes. 

4. Reduction of toxicity, mobility, or volume through treatment is the anticipated 

performance of the treatment technologies, with respect to these parameters, a remedy 

may employ. 

5. 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 implementation period until cleanup levels are achieved. 

6. Implementability is the technical and administrative feasibility of a remedy, including the 

availability of materials and services needed to implement a particular option. 

7. Cost includes estimated capital, O&M, and 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 RI/FS report, Human 

Health and Ecological Risk Assessment, 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 RI/FS report, Human Health and Ecological Risk Assessment, and 

Proposed Plan. 

A comparative analysis of the alternatives considered in this ROD, based upon the evaluation 

criteria noted above, follows. 

1. Overall Protection of Human Health and the Environment  

Area 1 (Alternatives 1, 2 and 3) 

Alternative 1 (No Action) is not protective of human health and the environment because it 

would not meet RAOs in Area 1 within a reasonable timeframe.  Alternative 2 (Pump and Treat) 

and Alternative 3 (Enhanced Biological and Abiotic Remediation) are active remedies that both 

would restore groundwater quality over the long-term in Area 1 and thus would be protective of 

human health and the environment.  These alternatives would achieve protectiveness by reducing 

contaminant concentrations in groundwater and limiting exposure to residual contaminants 

through the implementation of governmental and informational institutional controls.  

Alternatives 2 and 3 assume the control of contaminant migration from the Powerex Facility.  

Alternative 2 would be protective in Area 1 through reducing contaminant concentrations to 
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below MCLs via extraction and treatment of groundwater.  Protectiveness under Alternative 3 

would be achieved in Area 1 through reducing contaminant concentrations in-situ via injection of 

materials to facilitate the degradation of contaminants, although there is some uncertainty as to 

the ability of Alternative 3 to achieve MCLs as compared to Alternative 2.  A long-term 

monitoring program for groundwater would assess the migration and fate of the contaminants 

and ensure that human health is protected.  Combined with long-term monitoring and 

institutional controls, Alternatives 2 and 3 would be expected to meet the RAOs in this Area. 

Area 2 (Alternatives 1, 3, and 4) 

Alternative 1 (No Action) is not protective of human health and the environment because it 

would not meet RAOs in Area 2 within a reasonable timeframe.  Alternative 3 (Enhanced 

Biological and Abiotic Remediation) is an active remedy that would be expected to restore the 

groundwater to MCLs in Area 2 over the long-term.  Alternative 4 would provide protectiveness 

of human health and the environment by relying on natural processes to restore groundwater to 

below MCLs.  As to Area 2, Alternatives 3 and 4 would achieve overall protectiveness when 

combined with alternatives that achieve protectiveness for Area 1. These alternatives would 

achieve protectiveness by reducing contaminant concentrations in groundwater and limiting 

exposure to residual contaminants through the implementation of governmental and 

informational institutional controls.  Alternatives 3 and 4 assume the control of contaminant 

migration from the Powerex Facility.  Alternative 3 would be protective in Area 2 through 

reducing contaminant concentrations via injections.  Alternative 4 would achieve protection 

through naturally occurring processes, although there is some uncertainty as to the ability of 

Alternative 4 to achieve MCLs as compared to Alternative 3 in this Area.  A long-term 

monitoring program for groundwater would assess the migration and fate of the contaminants 

and ensure that human health is protected.  Combined with long-term monitoring and 

institutional controls, Alternatives 3 and 4 would meet the RAOs in this Area. 

2. Compliance with applicable or relevant and appropriate requirements (ARARs) 

 

EPA and NYSDOH have promulgated health-based, protective MCLs (40 CFR Part 141, and 10 

NYCRR Chapter 5, respectively), which are enforceable standards for various drinking water 

contaminants (chemical-specific ARARs).  The aquifer is classified by NYSDEC as Class GA (6 

NYCRR 701.18), meaning that it is designated as a potable water supply.  NYSDEC also has 

established groundwater standards at 6 NYCRR Part 703 which are applicable.  The more 

stringent of the federal MCL and state Standard will be the groundwater cleanup standard for the 

Site. Although the groundwater at the Site is not presently being utilized as a potable water 

source for most of the Site area, the MCLs for groundwater are applicable or relevant and 

appropriate requirements because the groundwater is a potential source of drinking water.  More 

details and the full list of chemical-, action-, and location-specific ARARs, TBCs and other 

guidelines are available in Tables 8-a through 8-c.   

Area 1 

 

Alternative 1 (No Action) would not comply with chemical-specific ARARs.  Alternative 3 

would be expected to reach chemical-specific ARARs sooner than Alternative 2.  However, a 
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pilot study would need to be undertaken for Alternative 3 to further assess specific remediation 

timeframes.  Alternatives 2 and 3 would comply with location- and action-specific ARARs.  

Area 2 

 

Alternative 1 (No Action) would not comply with chemical-specific ARARs.  In Area 2, 

Alternative 3 would potentially reach ARARs sooner than Alternative 4.  Alternatives 3 and 4 

would comply with location- and action-specific ARARs. 

3. Long-Term Effectiveness and Permanence 

 

Area 1  

 

Alternative 1 would not provide long-term effectiveness and permanence since no action would 

be taken.  Groundwater extraction and treatment under Alternative 2 would be an effective long-

term technology for treatment of contaminated groundwater, if designed and constructed 

properly.  As discussed previously, the Powerex Facility is the major source of groundwater 

contamination.  The design of an extraction system to remediate the groundwater contamination 

in the D3 zone would need to ensure that the potential for increased drawdown of contamination 

to the deeper bedrock intervals from the Powerex Facility is addressed.  Enhanced in-situ 

biological and abiotic remediation under Alternative 3 would be similarly effective over the 

long-term for groundwater treatment for VOCs in this area, although, there is some uncertainty 

that in-situ biological and abiotic remediation would be ultimately be effective in achieving 

MCLs. At the Powerex Facility, a bench-scale pilot study was conducted in 2011 that 

demonstrated the potential effectiveness of the biogeochemical transformation technology.  In 

the event that contamination at the Powerex Facility is not effectively addressed, additional 

remedial measures at the Powerex Facility would need to be evaluated by EPA to ensure long-

term effectiveness and permanence in Area 1.  

Area 2 

 

Alternative 1 would not provide long-term effectiveness and permanence since no action would 

be taken.  Enhanced in-situ biological and abiotic remediation under Alternative 3 has been 

demonstrated to be effective and reliable at numerous sites for treatment of VOCs in 

groundwater under conditions similar to those at the Site.  At the Powerex Facility, a bench-scale 

pilot study was conducted in 2011 that demonstrated the potential effectiveness of the 

biogeochemical transformation technology.  Indigenous bacteria capable of complete reductive 

dechlorination of the contaminants may be localized at or immediately downgradient of the 

Powerex Facility as evidenced by the fact that daughter products such as VC, ethene and ethane 

are observed sporadically in monitoring wells in this area. Dispersion, diffusion, and dilution 

appear to be the dominant natural attenuation mechanisms identified for this Site.  MNA would 

be a permanent solution and achieve long-term effectiveness.  In the event that contamination at 

the Powerex Facility is not effectively addressed, additional remedial measures at the Powerex 

Facility would need to be evaluated by EPA to ensure long-term effectiveness and permanence in 

Area 2. 
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4. Reduction of Toxicity, Mobility, or Volume through Treatment 

 

Area 1 

 

Alternative 1 would provide no reduction in toxicity, mobility or volume.  Alternatives 2 and 3 

would reduce the toxicity and volume of contaminants at the Site through treatment of 

contaminated groundwater.  Alternative 2 removes contaminated groundwater and treats it via air 

stripping.  Alternative 3 uses biological and abiotic processes to degrade contaminants in 

groundwater to less harmful compounds.  In Area 1, Alternative 2 would be the most effective at 

reducing the mobility of the groundwater contamination by extracting the contaminated 

groundwater.  If Enhanced Anaerobic Bioremediation was the process option used under 

Alternative 3, TCE and cis-1,2-DCE could be transformed into the more toxic VC under 

anaerobic conditions in the subsurface, prior to degradation to the less toxic ethane.  This 

transformation would be monitored and managed to prevent exposure via drinking contaminated 

water.  Overall, Alternative 2 would provide somewhat greater reductions under this criterion 

than Alternative 3.   

Area 2 

 

Alternative 1 provides no reduction in toxicity, mobility or volume.  Alternative 3 reduces the 

toxicity and volume of contaminants at the Site through treatment of contaminated groundwater 

using biological and abiotic processes (dilution, dispersion, and diffusion) to degrade 

contaminants into less harmful compounds.  Alternative 4 relies on only natural processes to 

degrade contaminants and, hence, the reduction in toxicity and volume may vary with location. 

Therefore, Alternative 3 would be more effective than Alternative 4.  If Enhanced Anaerobic 

Bioremediation was the process option used under Alternative 3, TCE and cis-1,2-DCE could be 

transformed into the more toxic VC under anaerobic conditions in the subsurface, prior to 

degradation to the less toxic ethane.  This transformation would be monitored and managed to 

prevent exposure via drinking contaminated water.  Such management would include the 

institutional controls that are common to all of the action alternatives evaluated. 

5. Short-Term Effectiveness 

 

Area 1 

 

There are no short-term effectiveness issues associated with the No Action Alternative.  

Alternatives 2 and 3 may have short-term impacts to remediation workers, the public, and the 

environment during implementation.  Alternative 2 is expected to have higher short-term impacts 

compared to Alternative 3.  Remedy-related construction (e.g., well installation and trench 

excavation) under Alternative 2 would cause some temporary disruptions in traffic.  In addition, 

Alternative 2 has aboveground treatment components and infrastructure that may create a minor 

noise nuisance and inconvenience for local residents during construction.  Exposure of workers, 

the surrounding community, and the local environment to contaminants during implementation 

of the three alternatives is minimal.  No difficulties are foreseen with managing the required 

quantity of the injection material needed in Alternative 3, as it is non-hazardous. Drilling 

activities, including the installation of monitoring, injection, and extraction wells for Alternatives 

2 and 3 could produce contaminated liquids that present some risk to remediation workers at the 
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Site. The potential for remediation workers to have direct contact with contaminants in 

groundwater could also occur when groundwater remediation systems are operating under 

Alternative 2.  Alternative 2 could increase the risks of exposure, ingestion, and inhalation of 

contaminants by workers and the community because contaminated groundwater would be 

extracted to the surface for treatment.  However, measures would be implemented to mitigate 

exposure risks through the use of personnel protective equipment (PPE) and standard health and 

safety practices.  All three alternatives include monitoring that would provide the data needed for 

proper management of the remedial processes and measures to address any potential short-term 

impacts to the community, remediation workers, and the environment during construction.  

Groundwater monitoring and discharge of treated groundwater will have minimal impact on 

workers responsible for periodic sampling.  The time frame to meet groundwater RAOs in Area 

1 is expected to exceed 30 years under any of the action alternatives.  

Area 2 

 

There are no short-term effectiveness issues associated with the No Action Alternative. 

Alternative 3 may have short-term impacts to remediation workers, the public, and the 

environment during implementation.  The short-term impacts due to Alternative 4 are minimal as 

it does not involve active remediation.  Alternative 3 is expected to have higher short-term 

impacts compared to Alternative 4.  Exposure of workers, the surrounding community and the 

local environment to contaminants during implementation of the two alternatives is minimal.  No 

difficulties are foreseen with managing the required quantity of the injection material needed in 

Alternative 3, as it is non-hazardous.  Drilling activities, including the installation of monitoring, 

injection, and extraction wells for Alternative 3 could produce contaminated liquids that present 

some risk to remediation workers at the Site.  Alternatives 3 and 4 include monitoring that would 

provide the data needed for proper management of the remedial processes and measures to 

address any potential short-term impacts to the community, remediation workers, and the 

environment during construction.  Groundwater monitoring will have minimal impact on 

workers responsible for periodic sampling.  The time frame to meet groundwater RAOs in Area 

2 is expected to exceed 30 years under any of the action alternatives.  

6. Implementability 

 

Area 1 

 

There are no implementability issues associated with the No Action Alternative.  Alternatives 2 

and 3 are established technologies with commercially available equipment and are 

implementable.  However, the implementation of Alternatives 2 or 3 may be challenging due to 

the nature of the subsurface materials and the depths of the contaminants.  In Area 1, Alternative 

3 would be easier to implement than Alternative 2 since it involves the installation of fewer wells 

and a lesser amount of long-term operations.  The additional wells, well vaults, and underground 

piping and electrical lines that would need to be constructed under Alternative 2 would 

potentially cause higher disruption than Alternative 3 in the residential area.  The bedrock nature 

of the impacted unit and the large depths of impacts (approximately 200 feet deep) may present 

technical difficulties under Alternative 2 and Alternative 3.  Under Alternative 2, potential issues 

such as plume migration or sinkhole collapse induced by pumping would require the 

development of preventative measures.  Under Alternative 3, some limitations may be 
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encountered with in-situ injections, including implementation issues due to delivery of injected 

materials into bedrock at depth, and high levels of sulfate in the formation, which could compete 

with microbial processes that degrade VOCs.  Additionally, multiple injection rounds may be 

necessary to overcome the sulfate demand in the gypsiferous aquifer unit and achieve the RAOs. 

Alternatives 2 and 3 would require O&M for the life of the remedy including routine 

groundwater quality, performance, and administrative monitoring, as well as CERCLA five-year 

reviews. 

Area 2 

 

There are no implementability issues associated with the No Action Alternative.  Alternative 3 is 

an established technology with commercially available equipment and is implementable. 

However, the implementation of Alternative 3 may be challenging due to the nature of the 

subsurface materials and the depths of the contaminants.  In Area 2, Alternative 4 would be 

easier to implement than Alternative 3 since no active remediation would be performed under 

Alternative 4.  Under Alternative 3, some limitations may be encountered with in-situ injections, 

including implementation issues due to delivery of injected materials into bedrock at depth, and 

high levels of sulfate in the formation, which could compete with microbial processes that 

degrade VOCs.  Additionally, multiple injection rounds may be necessary to overcome the 

sulfate demand in the gypsiferous aquifer unit and achieve the RAOs. 

Alternatives 3 and 4 would require O&M for the life of the remedy including routine 

groundwater quality, performance, administrative, and institutional controls monitoring, as well 

as CERCLA five-year reviews. 

7. Cost 

 

Alternative 1, the No Action Alternative, has no costs associated with it since no remedial 

activities would be performed. 

Area 1 

 

The present value cost for Alternative 2 assumes a 30-year treatment and monitoring period and 

is about $53.8 million.  Alternative 3 includes in‐situ injection treatment and monitoring for a 

30‐year period.  The present value costs of the different process options under Alternative 3 for 

Options A, B, C, and D are, $23.25 million, $24.44 million, $21.92 million and $18.32 million, 

respectively.  Alternative 2 is the highest cost option followed by options B, A, C and D under 

Alternative 3 in that order.  

Area 2 

 

Alternative 4 does not involve any active treatment but would include O&M, institutional 

controls and monitoring for an estimated 30‐year period.  This alternative also would evaluate 

the occurrence of natural dechlorination processes in contaminant concentrations in Area 2.  The 

present value costs of Options A, B, C and D under Alternative 3 are $20.68 million, $19.84 
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million, $19.51 million and $12.39 million, respectively.  Alternative 4 is the least costly 

alternative, followed by options D, C, B and A under Alternative 3 in that order.  

The scope of work related to the modification of the wellhead treatment system at the Village of 

Union Springs public wells to ensure the protection of the public water supply is not included in 

the costs estimates for Alternative 2 through 4.  Because the scope would be similar under each 

of the alternatives, the modification does not change the relative cost effectiveness of each of 

those alternatives. 

8a. State Acceptance 

 

NYSDEC concurs with the selected remedy.  A letter of concurrence is attached.  (See Appendix 

IV) 

8b. Tribal Acceptance 

At conclusion of consultation with the Cayuga Nation, the Cayuga Nation indicated it does not 

agree with the selected remedy in the ROD. 

9. Community Acceptance 

 

EPA solicited input from the community on the remedial alternatives proposed for the Cayuga 

County Groundwater Contamination Site and received extensive oral and written comments.  

The attached Responsiveness Summary addresses the comments received during the public 

comment period.  (See Appendix V) Based on the totality of the comments received, the 

community supports the remedial alternatives selected in this ROD. 

PRINCIPAL THREAT WASTE 
 

The NCP establishes an expectation that EPA will use treatment to address the principal threats 

posed by a Site whenever practicable (NCP Section 300.430(a)(1)(iii)(A)).  The “principal 

threat” concept is 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 act as a source for direct exposure.  Principal threat wastes are those source 

materials considered to be highly toxic or highly mobile that generally cannot be reliably 

contained or would present a significant risk to human health or the environment should 

exposure occur.  The decision to treat these wastes is made on a site-specific basis through a 

detailed analysis of alternatives, using the remedy selection criteria which are described above.  

The manner in which principal threat wastes are addressed provides a basis for making a 

statutory finding that the remedy employs treatment as a principal element. 

The contamination being addressed in this ROD is in the groundwater. Contaminated 

groundwater is generally not considered to be source material; however, non-aqueous phase 

liquids (NAPLs) in groundwater may be viewed as source material.  Evidence was found during 

the RI which indicates that NAPL VOCs are present within the groundwater.  There is the 
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potential that principal threat wastes could continue to diffuse into the groundwater.  The 

locations with the highest concentration of VOCs contamination were found in Area 1. 

SELECTED REMEDY 

 

Summary of the Rationale for the Selected Remedy 

 

Based upon the requirements of CERCLA, the results of the Site investigations, the detailed 

analysis of the alternatives, and public comments, EPA has determined that the following 

combination of alternatives satisfies the requirements of CERCLA Section 121, 42 U.S.C. 

§9621, and provides the best balance of tradeoffs among the remedial alternatives with respect to 

the NCP’s nine evaluation criteria, 40 CFR §300.430(e)(9) described below: 

Alternative 3: Enhanced In-Situ Biological and Abiotic Remediation for Area 1, and 

Alternative 4: Monitored Natural Attenuation for Area 2. 

While Alternative 2: Groundwater Pump and Treat and Alternative 3: Enhanced In-Situ 

Biological and Abiotic Remediation are both proven technologies that would successfully treat 

VOC-contaminated groundwater in Area 1, Alternative 2 would be significantly more expensive 

to construct and implement than Alternative 3.  Groundwater Pump and Treat in Area 1 would 

also have the potential to enhance plume migration from the source area that would require the 

development of preventative measures.  Depending on the process option chosen in Area 2, 

Alternative 3 would be significantly more expensive to construct and implement than Alternative 

4: Monitored Natural Attenuation.  Alternative 4 in Area 2 relies on reduced contaminant 

migration from upgradient areas and natural processes to achieve MCLs in the groundwater.  

Although the timeframe to achieve MCLs in the groundwater is somewhat uncertain, in part due 

to the impact of the mass diffused in the bedrock matrix, the selected remedy is expected to 

achieve MCLs in a reasonable timeframe.  Long-term groundwater monitoring would be 

performed to track progress towards ensuring that RAOs are achieved at the Site.  

Description of the Selected Remedy 

 

The selected remedy includes the following major components: 

Common Elements 

 Connection of impacted residences to municipal water for their future potable water 

needs, including any current or new residences impacted by the Site. Existing 

groundwater treatment systems at three dairy farms will be maintained, as necessary, or 

connected to the public water system.  POETS will be provided, as necessary, and 

maintained until the connection to the public water supply is completed; 

 Development of an Institutional Controls Implementation Action Plan which should 

specify institutional controls to insure that the remedy is protective.  Implementation of 

institutional controls in the form of any local laws that limit installation of drinking water 

wells and informational devices such as advisories published in newspapers and letters 

sent to local government authorities to limit exposure to contaminated groundwater. 
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 Implementation of a program of long-term monitoring of contaminants in the 

groundwater plume to track and monitor changes in the concentrations of contaminants 

and measure progress towards attainment of the RAOs;  

 Development of a Site Management Plan (SMP) that will provide for the proper 

management of the Site remedy post-construction. The SMP will include provisions for 

any operation and maintenance and long-term monitoring required for the remedy; and 

periodic certifications by the owner/operator or other entity implementing the remedy 

that institutional and engineering controls are in place; and 

 

 The remedy will also include measures to ensure that the Village of Union Springs public 

water supply treatment system is adequately equipped to protect users of its supply from 

Site-related contamination.  While the wellhead treatment system was upgraded in 2001 

to treat Site-related contamination that had impacted the supply wells, additional 

measures need to be implemented to ensure that the system is capable of continuously 

distributing water that does not exceed drinking water standards for the Site-related 

contaminants.  A backup generator will be provided to power the air stripper during 

power outages, and a second air stripper (or other comparable system/equipment) will be 

put in place to ensure that operations are not interrupted during maintenance of the 

existing air stripper.  

Area 1: Enhanced In-Situ Biological and Abiotic Remediation -Alternative 3 

 

The selected remedy involves the in-situ treatment of contaminated groundwater to promote 

reductive dechlorination of chlorinated solvents in the in the deep portion of the aquifer 

designated as the D3 and described further below.  A network of wells will be installed in Area 1 

where chemical agents will be delivered to the subsurface at the impacted depths.  Once 

delivered, these chemicals will promote reductive dechlorination, decreasing contaminant 

concentrations.  Under the selected remedy, both biological and abiotic processes are enabled 

during the in-situ biogeochemical transformation process to promote reductive dechlorination of 

chlorinated solvents to achieve federal maximum contaminant levels (MCLs) or more stringent 

state standards.   This remedy component will utilize a flexible approach that could include a 

combination of one or more process options.   The details of the selected process will be 

determined in a pilot study during the remedial design.  The well network will be designed with 

the placement of wells at high yield locations and will likely close to flow paths.  Figure 3 in 

Appendix I provides the conceptual design of well locations.  

Area 2: Monitored Natural Attenuation - Alternative 4 

 

The selected remedy involves monitoring of naturally occurring, in-situ processes, to decrease 

the mass or concentration of contaminants in groundwater in Area 2.  Under this portion of the 

remedy, additional monitoring wells as shown in Figure 4 will be installed and included as part 

of the monitoring well network.  The monitoring program will consist of quarterly monitoring 

for parameters such as VOCs, geochemical indicators and hydrogeologic parameters in the 

monitoring well network.  Additional modeling to evaluate the attenuation processes will be 

performed.  The monitoring program will be used to evaluate remedy effectiveness and to ensure 

protection of human health and the environment.  The monitoring program will be designed to 

verify that natural attenuation is occurring and will meet the RAOs. 
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Contingency Remedies for Area 1 and Area 2: 

The contingency remedies for Area 1 and/or Area 2 will be implemented if EPA determines that 

one or more of the following circumstances occur:  

 Enhanced In-Situ Biological and Abiotic Remediation in Area 1 and/or Monitored 

Natural Attenuation in Area 2 in conjunction with source control at the Powerex Facility 

is unlikely to achieve MCLs in a reasonable timeframe based on data collected and thus 

is not protective of human health or the environment; or 

 

 Long-term monitoring of groundwater and surface water in the vicinity of the Village of 

Union Springs reveals that the VOC contamination is increasing and creating an 

unacceptable risk to receptors, such that the actions undertaken in Area 1 or Area 2 are 

not protective of human health and environment; or 
 

 Long-term monitoring reveals stalling/incomplete reductive dechlorination of the 

contaminants of concern at the Site, despite efforts to modify the treatment regime; or 

 

 The Area 1 pilot study for enhanced in-situ biological and abiotic remediation called for 

in this ROD demonstrates that the RAOs are unlikely to be met in a reasonable 

timeframe. 

Area 1:  Groundwater Pump and Treat (Alternative 2) 

 

The contingency remedy involves the extraction of groundwater via pumping wells and 

treatment prior to disposal.  Groundwater is pumped to remove contaminant mass from areas of 

the aquifer with elevated concentrations of contaminants.  It is estimated that groundwater 

extraction wells would be installed in the D3 zone of the aquifer.  A treatment plant with a 

capacity of approximately 400 gpm would be constructed within or near the Site to achieve the 

RAOs.  Extracted groundwater with VOC contamination would be treated by air stripping.  

Figure 5 in Appendix I provides the conceptual design of well locations.  Air stripper effluent 

may be treated with a thermal oxidizer system, in accordance with federal and State regulations 

prior to being discharged into the atmosphere, if necessary.  Due to the variation in hydraulic and 

hydrogeologic properties, as well as the contaminant concentrations, during a remedial design 

phase, pilot studies and performance tests will be conducted to determine the number and 

location of extraction wells needed to ensure that the required RAOs are achieved.  During the 

remedial design, a determination will also be made either to discharge treated extracted 

groundwater to surface water or to reinject it to groundwater. 

Area 2:  Enhanced In-Situ Biological and Abiotic Remediation (Alternative 3) 

 

The contingency remedy involves the in-situ treatment of contaminated water to promote 

reductive dechlorination of chlorinated solvents in the D3 zone in Area 2.  A network of wells 

will be installed in Area 2 where chemical agents will be delivered to the subsurface at the 

impacted depths.  Once delivered, these chemicals will promote reductive dechlorination, 

decreasing contaminant concentrations.  Under the contingency remedy, both biological and 

abiotic processes are enabled during the in-situ biogeochemical transformation process to 

promote reductive dechlorination of chlorinated solvents.  This remedy is a flexible approach 
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that could include a combination of one or more process options as described in the description 

of alternatives above.    The details of the selected process will be determined in a pilot study 

during a remedial design phase.  The well network will be designed with the placement of wells 

at high yield locations and will likely be biased closer to flow paths.  Figure 3 in Appendix I 

provides the conceptual design of well locations.  

The Powerex Facility continues to be a source of VOC contamination to groundwater at this Site. 

The source investigations and other response actions for the Powerex Facility are being 

addressed by GE with NYSDEC oversight pursuant to New York State law.  Remedial actions 

for the Powerex Facility are not the focus of this decision document, although successful 

remediation (i.e., source control or removal) of the source area(s) at the Powerex Facility is 

important to the full realization of the benefits of the selected remedy in this ROD.  In the event 

that source control is not successfully implemented pursuant to New York State law, EPA may 

elect to evaluate additional options at the Powerex Facility pursuant to CERCLA to ensure the 

effectiveness of the selected remedy. 

The environmental benefits of the preferred remedy may be enhanced by giving consideration, 

during the design, to technologies and practices that are sustainable in accordance with EPA 

Region 2’s Clean and Green Energy Policy.
3
  This will include consideration of green 

remediation technologies and practices. 

Summary of the Estimated Selected Remedy Costs 

 

The estimated capital, O&M and present worth costs of the selected remedy are discussed in 

detail in the FS Report.  The cost estimates, which are based on available information, are order-

of-magnitude engineering cost estimates that are expected to be within +50 to -30 percent of the 

actual cost of the project. 

The estimated capital, O&M and present worth cost for each area and the total cost are presented 

below. 

 

Alternative Capital Cost Annual O&M Present Worth 

Area 1 $16.29 M $163,300 $18.32 M 

    

Area 2 $246,000 $ 134,000 $1.91 M 

    

Total $16.54 M $297,300 $20.23 M 

 

 

Expected Outcomes of the Selected Remedy 

 

The selected remedy addresses the contamination identified during the RI/FS in the groundwater 

in Areas 1 and 2 of the Site.  The results of the risk assessment indicate that future use of 

                                                           
3
 See http://epa.gov/region2/superfund/green_remediation 
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groundwater at the Site will pose an unacceptable increased future cancer risk and an 

unacceptable non-cancer hazard risk to human health if no action is taken.  The selected remedy 

for Area 1 and Area 2 will be used to protect drinking water supplies and remediate 

contaminated groundwater and will restore the aquifer in Area 1 and Area 2 as a potential source 

of drinking water in a reasonable time period by reducing contaminant levels to the federal 

MCLs and state standards.    

STATUTORY DETERMINATIONS 
 

As noted above, CERCLA Section 121(b)(1) mandates that a remedial action must be protective 

to  human health and the environment, cost-effective, and utilize permanent solutions and 

alternative treatment technologies to the maximum extent practicable.  Section 121(b)(1) also 

establishes a preference for remedial actions which employ treatment to permanently and 

significantly reduce the volume, toxicity, or mobility of the hazardous substances, pollutants, or 

contaminants at the Site.  CERCLA 121(d) further specifies that a remedial action must attain a 

degree of cleanup that satisfies ARARs under federal and state laws, unless a waiver can be 

justified pursuant to CERCLA 121(d)(4).  For the reasons discussed below, EPA has determined 

that the selected remedy meets the requirements of CERCLA Section 121. 

Protection of Human Health and the Environment 

 

The selected remedy will protect human health and the environment because it will restore 

groundwater quality at the Site to drinking-water standards over the long-term.  Protection will 

also be achieved by eliminating all remaining direct-contact risks to human health and 

environment associated with contaminated groundwater.  Institutional controls will also assist in 

the protectiveness of human health and the environment over both the short and long-term by 

helping to control and limit exposure to hazardous substances. 

Compliance with ARARs 

 

The selected remedy is expected to achieve federal MCls or more stringent State standards for 

the contaminants of concern in the groundwater.  The contaminants of concern and the relevant 

MCLs are as follows: cis-1,2-Dichloroethene (5 µg/l); Trans-1,2-dichlorethene (5 µg/l); TCE (5 

µg/l) and VC (µg/l) .  

See also Table 7 for a list of all Cleanup Levels for Contaminants of Concern.  A full listing of 

the ARARs, TBCs and other guidelines for implementation of the select remedy is presented at 

Tables 8-a, Table 8-b and Table 8-c. 

Cost-Effectiveness   

 

A cost-effective remedy is one whose costs are proportional to its overall effectiveness (NCP 

Section 300.430(f)(1)(ii)(D).  Overall, effectiveness is based on the evaluations of long-term 

effectiveness and permanence; reduction in toxicity, mobility, and volume through treatment; 

and short-term effectiveness.  EPA evaluated the “overall effectiveness” of those alternatives that 

satisfied the threshold criteria (i.e., were both protective of human health and the environment 

and ARAR-compliant).  Overall effectiveness was evaluated by assessing three of the five 
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balancing criteria in combination (long-term effectiveness and permanence; reduction in toxicity, 

mobility, and volume though treatment; and short-term effectiveness).  Overall effectiveness was 

then compared to costs to determine cost-effectiveness. 

Each of the alternatives underwent a detailed cost analysis.  In that analysis, capital and annual 

O&M costs were estimated and used to develop present-worth costs.  In the present-worth cost 

analysis, annual O&M costs were calculated for the estimated life of each alternative.  The total 

estimated present worth cost for implementing the selected remedy in Areas 1 and 2 is $20.23 

million. 

Based on the comparison of overall effectiveness to cost, the selected remedy meets the 

statutory requirement that Superfund remedies be cost effective (NCP Section 

300.430(f)(1)(ii)(D)) in that it is the least-cost action which will achieve groundwater standards 

within a reasonable time frame.  The results of the matrix diffusion analysis support the use of 

30-year timeframe for planning and estimating purposes to remediate groundwater, although 

remediation timeframes could exceed this estimate.  

Preference for Treatment as a Principal Element 

 

By using a combination of alternatives, to the maximum extent practicable, the statutory 

preference for remedies that employ treatment as a principal element is satisfied through the use 

of both biotic and abiotic in-situ remediation of the groundwater in Area 1, which represents the 

most contaminated portion of the groundwater plume. 

Five-Year Review Requirements 

 

This remedy will not result in hazardous substances, pollutants, or contaminants remaining at the 

Cayuga County Groundwater Contamination Site above levels that would allow for unlimited 

use and unrestricted exposure.  However, because it may take more than five years to attain the 

cleanup levels, pursuant to Section 121(C) of CERCLA, policy reviews will be conducted no less 

often than once every five years after the completion of construction to ensure that the remedy is, 

or will be, protective of human health and environment. 

DOCUMENTATION OF SIGNIFICANT CHANGES 

 

The preferred remedy identified in the Proposed Plan, released for public comment on July 16, 

2012, was Alternative 3: Enhanced In-Situ Biological and Abiotic Remediation for Area 1, and 

Alternative 4: Monitored Attenuation for Areas 2 and 3, as well as, institutional controls, 

connection of impacted residential wells to public water, and maintenance of exisiting POETs.  

The Proposed Plan also identified Alternative 2: Groundwater Pump and Treat and Alternative 3: 

Enhanced In-Situ Biological and Abiotic Remediation as contingency remedies for Area 1 and 

Area 2, respectively.  EPA received a request to extend the public comment period from GE, and 

extended the comment period for an additional 30 days.  The comment period closed on 

September 17, 2012. 

In response to the community input, EPA determined that some modifications to the remedy 

presented in the Proposed Plan are warranted: 

R2-0027307



 

37 
 

 
In developing the Proposed Plan, EPA assumed the 2001 upgrades to the treatment system at the 

Village of Union Springs well field were sufficient to protect consumers of its supply.  During 

the public comment period several commenters noted that the existing equipment, while 

effective under the present circumstances, was not capable of ensuring the continuous 

distribution of water that met drinking water standards for Site-related contaminants.  As a result, 

the remedy will also include measures to ensure that the Village of Union Springs public water 

supply treatment system is adequately equipped to protect users of this supply from Site-related 

contamination.  A backup generator will be provided to power the air stripper during power 

outages, and a second air stripper (or other comparable system/equipment) will be put in place to 

ensure that operations are not interrupted. 

 

After the close of the public comment period, EPA and the Cayuga Nation continued in further 

government-to-government consultation based on comments that had been made by the Nation.  

A meeting between EPA and the Cayuga Nation was held on February 5, 2013, a summary of 

which has been placed in the administrative record. EPA has determined to implement the 

selected remedies for Areas 1 and 2 as identified in the Proposed Plan but defer the cleanup 

decision for Area 3.  In accordance with concerns expressed during the consultation, as well as 

concerns received during the public comment period, additional monitoring will be performed in 

Area 3 to further assess the impacts to surface water in Union Springs and the effects to 

ecological receptors.  

 

In addition, specific criteria for implementing either or both of the contingency remedies, which 

were not part of the Proposed Plan, have been included in this ROD.  
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Figure 1
Site Location and Overview
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Cayuga Groundwater Contamination Site
Cayuga County, New York´
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1. Area 1 & Area 2 are as shown on the figure.
2. Area 3 consists of all areas south-southwest of Area 2 that are
 impacted with Site-related groundwater contamination; Area 3
 extends up to Cayuga Lake, but does not include Cayuga Lake.
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Figure 3
Conceptual Plan - Alternative 3

In-SituTreatment in Area 1
Cayuga County Groundwater

Contamination Site
Cayuga County, New York
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Notes: 
1. The conceptual plan for the alternative shown in this figure is only an illustration of the assumptions
made during the preparation of conceptual level cost estimates as part of the FS and not an
exact physical representation of the remedial alternative.
2. The flow paths are based on AquaTrack© geophysical investigation performed by GE in 2009.
3. All injection wells are assumed to be screened at the Forge Hollow Unit (D3 ) of the Bertie formation.
4. Exact number, location, and spacing of proposed wells is subject to change based on local conditions, 
ease of access, results of the pre-design investigation and pilot studies. The remedial design including the 
number of wells, radius of influence (ROI) and injection rates will be finalized after pilot studies. 
5. Additional extraction wells may be installed as needed.
6. VOC Screening Criteria: cis-1,2-DCE = 5 ug/L
7. Data for the GE wells was based on the investigation performed by GE. Data for the EPA wells was obtained
as part of the RI performed by CDMSmith.
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Notes: 
1.The conceptual plan for the alternative shown in this figure is only
an illustration of the assumptions made during the preparation of
conceptual level cost estimates as part of the FS and not an exact
physical representation of the remedial action.
2. All injection wells in the vicinity of Pinckney Road are assumed to
 be screened over a depth of 40 feet; however, the exact depths of
 the screens and the aquifer units screened will be determined
 based on the results from pre-design investigation.
3.Exact number, location, and spacing of proposed wells are
subject to change based on local conditions, ease of access, and the
results of the pre-design investigation, and pilot studies. The remedial
design including parameters such as radius of influence (ROI), injection
flow rate and injection dosages will be finalized after the pilot study.
5.There are four process options for Alternative A2-2:
     Option A – In situ EAB with lactate
     Option B – In situ EAB with EVO
     Option C – In situ EAB with whey
     Option D – In situ biogeochemical transformation
6.This alternative also consists of measures such as institutional
 controls and long-term monitoring.
7.VOC Screening Criteria: cis-1,2-DCE is 5 ug/L
8.Residential well data provided by Cayuga County Health
Department for the period 1999-2007. Data for the GE wells is
based on the investigation performed by GE. Data for the EPA wells 
was obtained as part of the RI performed by CDM Smith.
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Conceptual Plan - Alternative A2-2
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Figure 5
Conceptual Plan - Alternative A1-2

Ex Situ Treatment in Area 1
Cayuga County Groundwater

Contamination Site
Cayuga County, New York
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Notes: 
1.The conceptual plan for the alternative shown in this figure is only an illustration of the assumptions made
during the preparation of conceptual level cost estimates as part of the FS and not an exact physical 
representation of the remedial action.
2.All extraction wells are assumed to be screened at the Forge Hollow Unit (D3 ) of the Bertie formation.
3.Ex situ treatment as part of this alternative consists of treatment with two air stripper units.The vapors from
the air stripper units will be treated with a thermal oxidizer unit.
4.Exact number, location, and spacing of proposed wells is subject to change based on local conditions,
ease of access, results of the pre-design investigation, and pilot studies. The remedial design including
the number of wells, capture zone and flow rates will be finalized after pilot studies and performance tests.
5.VOC Screening Criteria: cis-1,2-DCE = 5 ug/L
6.Residential well data provided by Cayuga County Health Department for the period 1999-2007.
Data for the GE wells is based on the investigation performed by GE. Data for the EPA wells was
obtained as part of the RI performed by CDM Smith.
7. In addition to groundwater treatment, Alternative A1-2 consists of institutional control measures and
long-term monitoring.
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TABLE 1 
Summary of Chemicals of Concern and  

Medium-Specific Exposure Point Concentrations 

Scenario Timeframe:   Future 
Medium:                        Groundwater 
Exposure Medium:      Groundwater (potable/residential well) 

Exposure Point Chemical of  
Concern 

Concentration 
Detected Concentration 

Units 
Frequency 

of Detection 

Exposure Point  
Concentration 

(EPC) 

EPC 
 Units Statistical Measure 

Min Max 

Tap Water 

cis-1,2-dichloroethene 0.26 47,900 ug/l 101/251 1,459 ug/l 95% Cheb. (Mean,Sd) 

Trichloroethene 0.13 329 ug/l 71/251 11.2 ug/l 95% Cheb. (Mean,Sd) 

Vinyl chloride 0.2 2,790 ug/l 26/251 70.93 ug/l 95% Cheb. (Mean,Sd) 

Summary of Chemicals of Concern and Medium-Specific Exposure Point Concentrations 

This table presents the chemicals of concern (COCs) and exposure point concentrations (EPCs) for each of the COCs in groundwater.  The table includes the range of 
concentrations detected for each COC, as well as the frequency of detection (i.e., the number of times the chemical was detected in the samples collected at the site), the 

EPC and how it was derived. Cheb=Chebyshev 
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TABLE 2. Selection of Exposure Scenarios 

 
Summary of Selection of Exposure Pathways 

 
The table describes the exposure pathways that were evaluated for the risk assessment, and the rationale for the inclusion of each pathway.  Exposure media, 

exposure points, and characteristics of receptor populations are included. 

TABLE 2

SELECTION OF EXPOSURE PATHWAYS

Cayuga Groundw ater Contamination Site
Cayuga County, New  York

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathw ay

Current Groundw ater Groundw ater Tap Water Residents Adult Dermal On-site None
Ingestion On-site None
Dermal On-site None

Ingestion On-site None
Site Workers Adult Ingestion On-site None Workers use municipal w ater or w ells that have treatment systems.

Farmers Adult Dermal On-site None
Ingestion On-site None

Air Residents Adult Inhalation On-site None
Child

(0-6 yrs)
Inhalation On-site None

Residents Adult Inhalation On-site Qual1
Child

(0-6 yrs)
Inhalation On-site Qual1

Site Workers Adult Inhalation On-site Qual1

Farmers Adult Inhalation On-site None Potential exposure to farmers through vapor intrusion is expected to be similar to 
that of the resident. Thus, farmers are not addressed separately as a receptor 
population.

Current / Future Surface Water Surface Water Surface Water Recreational User Dermal On-site Quant
Union Springs Ingestion On-site Quant
Ow asco Outlet Dermal On-site Quant

Ingestion On-site Quant
Dermal On-site Quant

Ingestion On-site Quant
Surface Water Recreational User Dermal On-site Qual
Crane Brook Ingestion On-site Qual

Dermal On-site Qual
Ingestion On-site Qual
Dermal On-site Qual

Ingestion On-site Qual
Sediment Sediment Sediment Recreational User Dermal On-site Qual

Union Springs2 Ingestion On-site Qual
Dermal On-site Qual

Ingestion On-site Qual
Dermal On-site Qual

Ingestion On-site Qual
Current / Future Fish Fish Tissue Union Springs, Recreational User Adult Ingestion On-site None

Ow asco Outlet, Crane Brook Adolescent 
(12-18 yrs)

Ingestion On-site None

Child
(6-11 yrs)

Ingestion On-site None

Future Groundw ater Groundw ater Tap Water Residents Adult Dermal On-site Quant
Ingestion On-site Quant
Dermal On-site Quant

Ingestion On-site Quant
Site Workers Adult Ingestion On-site Quant

Farmers Adult Dermal On-site None
Ingestion On-site None

Air Residents Adult Inhalation On-site Quant
Child

(0-6 yrs)
Inhalation On-site Quant

Residents Adult Inhalation On-site Qual1
Child

(0-6 yrs)
Inhalation On-site Qual1

Site Workers Adult Inhalation On-site Qual1

Farmers Adult Inhalation On-site None Potential exposure to farmers through vapor intrusion is expected to be similar to 
that of the future resident. Thus, farmers are not addressed separately as a 
receptor population.

Quant = Quantitative risk analysis performed. 
Qual = Qualitative risk analysis performed.
None = No risk analysis performed.
1. Vapor intrusion pathw ay is evaluated in a screening evaluation.  Further vapor intrusion evaluation is performed by EPA under a separate effort. Vapor intrusion is therefore not quantitatively evaluated. 
2. Sediment samples w ere only collected from Union Springs.

Water Vapors at Show erhead

Indoor Air - Vapors from 
Subsurface

Although shallow  groundw ater is not contaminated, areas along and to the south 
of West Genesee Street, in the vicinity of Pinckney Road, and at potential 
groundw ater discharge areas in Union Springs w ere considered as having some 
potential for VOCs to migrate from groundw ater to indoor due to subsurface 
geology

Adolescent
(12-18 yrs)

Adolescent
(12-18 yrs)

Recreational users may be potentially exposed to surface w ater. Concentrations 
detected in surface w ater did not exceed screening levels.  Therefore, no COPCs 
are identif ied

Child
(6-11 yrs)

Adult Recreational users may be potentially exposed to sediment. Concentrations 
detected in sediment did not exceed screening levels.  Therefore, no COPCs are 
identif ied.

Child
(6-11 yrs)

Adult

Potentially site-related chemicals in the surface w ater (i.e., VOCs) do not 
bioaccumulate in f ish tissue.

Child
(0-6 yrs)

Potential exposure to farmers through ingestion of, dermal contact w ith, and 
inhalation of groundw ater is expected to be similar to that of the future residents. 
Thus, farmers are not addressed separately as a receptor population.

Water Vapors at Show erhead New  private drinking w ater w ells could be installed in the contaminated 
groundw ater plume in the future.

Indoor Air - Vapors from 
Subsurface

Adult

Child
(6-11 yrs)

New  private drinking w ater w ells could be installed in the contaminated 
groundw ater plume in the future. Residents and site w orkers may use private 
w ater supplies.

Current and future recreational visitors may come into contact w ith surface w ater.

Residents in the area use municipal w ater or have treatment systems .

The impacted dual use (agricultural/residential) w ells are equipped w ith treatment 
systems.
Residents in the area use municipal w ater or have treatment systems.

Although shallow  groundw ater is not contaminated, areas along and to the south 
of West Genesee Street, in the vicinity of Pinckney Road, and at potential 
groundw ater discharge areas in Union Springs w ere considered as having some 
potential for VOCs to migrate from groundw ater to indoor due to subsurface 
geology.

Adolescent
(12-18 yrs)

Child
(0-6 yrs)
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TABLE 3 
 

Non-Cancer Toxicity Data Summary 

Pathway: Oral/Dermal 

Chemical of  
Concern 

Chronic/ 
Subchronic 

Oral 
RfD 

Value 

Oral RfD 
Units 

Absorp. 
Efficiency  
(Dermal) 

Adjusted  
RfD 

( Dermal) 

Adj. 
Dermal 

RfD Units 

Primary 
Target 
Organ 

Combined 
Uncertainty 
/Modifying 

Factors 

Sources of RfD: 
Target Organ 

Dates of 
RfD: 

 
 

cis-1,2-
dichloroethene Chronic 2E-03 mg/kg-day 1 2E-03 mg/kg-day Kidney 3000 IRIS 04/05/11 

Trichloroethene Chronic ----- mg/kg-day ----- ------ mg/kg-day ----- ----- ----- ----- 

Vinyl chloride Chronic 3E-03 mg/kg-day 1 3E-03 mg/kg-day Liver 30 IRIS 04/05/11 

Pathway: Inhalation 

Chemical of 
Concern 

Chronic/ 
Subchronic 

Inhalation 
RfC 

Inhalation 
 RfC Units 

Inhalation 
RfD 

Inhalation 
 RfD Units 

Primary 
Target Organ 

Combined 
Uncertainty 

/Modifying Factors 

Sources of RfD: 
Target Organ 

Dates: 
 
 

cis-1,2-
dichloroethene 

----- ----- ----- ----- ----- ----- ----- ----- ----- 

Trichloroethene ----- ----- ----- ----- ----- ----- ----- ----- ----- 

Vinyl chloride Chronic 1E-01 mg/m3 2.9E-02 mg/kg/day Liver 30 IRIS 04/05/11 

Key 
 
-----: No information available 
IRIS:  Integrated Risk Information System, U.S. EPA 

Summary of Toxicity Assessment 
 

This table provides non-carcinogenic risk information which is relevant to the contaminants of concern in groundwater.  When available, the chronic toxicity 
data have been used to develop oral reference doses (RfDs) and inhalation reference doses (RfDi).  
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TABLE 4 
 

Cancer Toxicity Data Summary 

Pathway: Oral/Dermal 

Chemical of  Concern Oral 
Cancer 
Slope 
Factor 

Units Adjusted 
Cancer Slope 

Factor  
(for Dermal) 

Slope Factor 
Units  

Weight of 
Evidence/ 

Cancer 
Guideline 

Description 

Source Date 
 

cis-1,2-dichloroethene ----- (mg/kg/day)-1 ----- (mg/kg/day)-1 ----- ----- ----- 

Trichloroethene 5.9E-03 (mg/kg/day)-1 5.9E-03 (mg/kg/day)-1 B1 IRIS 07/21/09 

Vinyl chloride 7.2E-01 (mg/kg/day)-1 7.2E-01 (mg/kg/day)-1 A IRIS 04/05/11 

Pathway: Inhalation 

Chemical of  Concern Unit 
Risk 

Units Inhalation 
Slope Factor  

 

Slope Factor 
Units  

Weight of 
Evidence/ 

Cancer 
Guideline 

Description 

Source Date 
 

cis-1,2-dichloroethene ----- ----- ----- ----- ----- ----- ----- 

Trichloroethene 2E-06 1(ug/m3) ----- ----- B1 CalEPA 07/21/09 

Vinyl chloride 4.4E-06 1(ug/m3) ----- ----- A IRIS 04/05/11 

Key:                                  EPA Weight of Evidence: 
IRIS:  Integrated Risk Information System. U.S. EPA                                     A – Known human carcinogen                           
CalEPA: California EPA                                                                                   B1 – Probable human carcinogen-indicates limited evidence in 
 -----: No information available                                                                         humans 
 

Summary of Toxicity Assessment 
 

This table provides carcinogenic risk information which is relevant to the contaminants of concern in groundwater.  Toxicity data are provided 
for both the oral and inhalation routes of exposure.  
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TABLE 5 
Risk Characterization Summary - Noncarcinogens 

Scenario Timeframe:   Future 
Receptor Population:   Site Worker 
Receptor Age:                     Adult 

Medium 

Exposure 
Medium 

Exposure 
Point Chemical of Concern 

Primary 
Target 
Organ 

Non-Carcinogenic Risk 

Ingestion Dermal Inhalation 
Exposure 

Routes 
Total 

Groundwater Groundwater Tap water cis-1,2-dichloroethene Kidney 7.1 ----- ----- 7.1 

Trichloroethene ----- ----- ----- ----- ----- 

Vinyl chloride Liver 0.23 ----- ----- 0.23 

Hazard Index Total= 7.4 
Scenario Timeframe:   Future 
Receptor Population:   Resident 
Receptor Age:                     Adult 

Medium Exposure 
Medium 

Exposure 
Point Chemical of Concern 

Primary 
Target 
Organ 

Non-Carcinogenic Risk 

Ingestion Dermal Inhalation 
Exposure 

Routes 
Total 

Groundwater Groundwater Tap water cis-1,2-dichloroethene Kidney 20 0.021 ----- 20 

Trichloroethene ----- ----- ----- ----- ----- 

Vinyl chloride Liver 0.65 0.00034 0.032 0.96 

Hazard Index Total= 21 
Scenario Timeframe:   Future 
Receptor Population:   Resident 
Receptor Age:                     Child (0-6 yrs) 

Medium Exposure 
Medium 

Exposure 
Point Chemical of Concern 

Primary 
Target 
Organ 

Non-Carcinogenic Risk 

Ingestion Dermal Inhalation 
Exposure 

Routes 
Total 

Groundwater Groundwater Tap water cis-1,2-dichloroethene Kidney 47 1.5 ----- 48 

Trichloroethene ----- ----- ----- ----- ----- 

Vinyl chloride Liver 1.5 0.025 0.97 2.5 

Hazard Index Total= 51 

Adult/Child Combined Hazard Index= 72 
----- – not available at this time due to no reference dose being available – non-cancer hazards are underestimated 

Summary of Risk Characterization - Non-Carcinogens 
 

The table presents hazard quotients (HQs) for each route of exposure and the hazard index (sum of hazard quotients) for exposure to groundwater.  The Risk 
Assessment Guidance for Superfund states that, generally, a hazard index (HI) greater than 1 indicates the potential for adverse non-cancer effects. 
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TABLE 6 
Risk Characterization Summary - Carcinogens 

Scenario Timeframe:   Future 
Receptor Population:    Site Worker 
Receptor Age:   Adult 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical of Concern Carcinogenic Risk 

Ingestion Dermal Inhalation Exposure 
Routes Total 

Groundwater Groundwater Tap water cis-1,2-dichloroethene ----- ----- ----- ----- 

Trichloroethene ----- ----- ----- ----- 

Vinyl chloride 1.8E-04 ----- ----- 1.8E-04 

Total Risk =  2E-04 

Scenario Timeframe:   Future 
Receptor Population:   Resident 
Receptor Age:   Adult 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical of Concern Carcinogenic Risk 

Ingestion Dermal Inhalation Exposure 
Routes Total 

Groundwater Groundwater Tap water cis-1,2-dichloroethene ----- ----- ----- ----- 

Trichloroethene 6.2E-07 7.0E-10 3.1E-06 3.7E-06 

Vinyl chloride 4.8E-04 2.5E-07 4.8E-05 5.3E-04 

Total Risk =  5E-04 

Scenario Timeframe:   Future 
Receptor Population:   Resident 
Receptor Age:   Child (0-6 yrs) 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical of Concern Carcinogenic Risk 

Ingestion Dermal Inhalation Exposure 
Routes Total 

Groundwater Groundwater Tap water cis-1,2-dichloroethene ----- ----- ----- ----- 

Trichloroethene 3.6E-07 1.3E-08 2.3E-06 2.7E-06 

Vinyl chloride 3.7E-03 4.7E-06 3.6E-05 3.7E-03 

Total Risk =  4E-03 

Adult/Child Combined Risk= 4.5E-03 

Summary of Risk Characterization – Carcinogens 
 
The table presents cancer risks for groundwater exposure.  As stated in the National Contingency Plan, the point of departure is 10-6 and the acceptable 
risk range for site-related exposure is 10-6 to 10-4. 
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TABLE 7 
 

Remediation Goals For Groundwater 

Contaminants of 
Concern 

National Primary 
Drinking Water 

Standards1 

NYS Groundwater 
Quality Standards2 

NYSDOH 
Drinking Water 

Quality 
Standards3 

Remediation 
Goals 

Maximum 
Detected 

Concentrations5 

  (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) 
Volatile Organic Compounds 
cis-1,2-Dichloroethene 70 5 5 5 89,200 
trans-1,2-
Dichloroethene 100 5 5 5 1200 
Trichloroethene 5 5 5 5 693 
Vinyl Chloride 2 2 2 2 5500 

      Notes: 
     1. EPA National Primary Drinking Water Standards (web page), EPA 816-F-09-004, May 2009. 

  2. New York Surface Water and Ground Water Quality Standards (6NYCRR Part 703), February 
16, 2008. 

  3. New York State Department of Health Drinking Water Standards (10NYCRR Part 5), September 
2007. 

  4. The RGs are selected based on NYS Groundwater Quality Standards, or drinking water standards when groundwater quality standards are not 
available.  
5. The maximium concentrations detected at the Site and does not include concentrations observed within the former Powerex facility. 
NYSDOH = New York State Department of 
Health. 

    ug/L = micrograms per 
liter. 

     

R2-0027322



Table 8a 
Chemical-specific ARARs, TBCs, and other Guidelines 

Cayuga Groundwater Contamination Site 
Cayuga County, New York 

 Regulatory 
Level 

 
Regulatory Authority and 

Citation  

 
Requirement Synopsis 

Federal National Primary Drinking 
Water Standards-Maximum 
Contaminant Levels (MCLs) 
and Maximum Contaminant 
Level Goals (MCLGs) (42 
U.S.C. § 300f et seq and 40 
CFR Part 141, Subpart F) 

Establishes health-based standards for 
public drinking water systems. Also 
establishes drinking water quality goals 
set at levels at which no adverse health 
effects are anticipated, with an adequate 
margin of safety. 

State 
 

New York State Department of 
Health Drinking Water 
Standards (10NYCRR Part 5)  

Sets MCLs for public drinking water 
supplies.  

State New York Surface Water and 
Groundwater Quality 
Standards and Groundwater 
Effluent Limitations (6NYCRR 
Part 703) 

Establish numerical standards for 
groundwater and surface water cleanups. 
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Table 8b 
Action-specific ARARs, TBCs and other Guidelines 

Cayuga Groundwater Contamination Site 
Cayuga County, New York 

Page 1  

 

 

Regulatory Authority and Citation Requirement Synopsis 

General Requirement for Site Remediation 

OSHA—Record keeping, Reporting, and Related Regulations (29 
CFR 1904) 

This regulation outlines the record keeping and reporting 
requirements for an employer under OSHA. 

OSHA—General Industry Standards (29 CFR 1910) These regulations specify an 8-hour time-weighted 
average concentration for worker exposure to various 
organic compounds.  Training requirements for workers 
at hazardous waste operations are specified in 29 CFR 
1910.120. 

OSHA—Construction Industry Standards (29 CFR 1926) This regulation specifies the type of safety equipment 
and procedures to be followed during site remediation. 

RCRA Identification and Listing of Hazardous Wastes (40 CFR 
261) 

Describes methods for identifying hazardous wastes 
and lists known hazardous wastes. 

RCRA Standards Applicable to Generators of Hazardous Wastes 
(40 CFR 262) 

Describes standards applicable to generators of 
hazardous wastes.  

RCRA—Preparedness and Prevention (40 CFR 264.30–264.31) This regulation outlines the requirements for safety 
equipment and spill control. 

RCRA—Contingency Plan and Emergency Procedures (40 CFR 
264.50–264.56) 

This regulation outlines the requirements for emergency 
procedures to be used following explosions, fires, etc. 

New York Hazardous Waste Management System – General (6 
NYCRR Part 370) 

This regulation provides definition of terms and general 
standards applicable to hazardous wastes management 
system.   

New York Solid Waste Management Regulations (6 NYCRR 360) Sets standards and criteria for all solid waste 
management facilities, including design, construction, 
operation, and closure requirements for the municipal 
solid waste landfills. 

New York Identification and Listing of Hazardous Waste (6 
NYCRR Part 371 

Describes methods for identifying hazardous wastes 
and lists known hazardous wastes. 
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Table 8b 
Action-specific ARARs, TBCs and other Guidelines 

Cayuga Groundwater Contamination Site 
Cayuga County, New York 

Page 2  

 

 

Regulatory Authority and Citation Requirement Synopsis 

Waste Transportation 

Department of Transportation (DOT) Rules for Transportation of 
Hazardous Materials (49 CFR Parts 107, 171, 172, 177 to 179) 

This regulation outlines procedures for the packaging, 
labeling, manifesting, and transporting hazardous 
materials. 

RCRA Standards Applicable to Transporters of Hazardous Waste 
(40 CFR 263) 

Establishes standards for hazardous waste transporters. 

New York Hazardous Waste Manifest System and Related 
Standards for Generators, Transporters and Facilities (6 NYCRR 
Part 372) 

Establishes record keeping requirements and standards 
related to the manifest system for hazardous wastes. 

New York Waste Transporter Permit Program (6 NYCRR Part 
364) 

Establishes permit requirements for transportations of 
regulated waste. 

Disposal 
RCRA Land Disposal Restrictions (40 CFR 268) Identifies hazardous wastes restricted from land 

disposal and provides treatment standards under which 
an otherwise prohibited waste may be land disposed. 

 
New York Standards for Universal Waste (6 NYCRR Part 374-3) 
and Land Disposal Restrictions (6 NYCRR Part 376) 

These regulations establish standards for treatment and 
disposal of hazardous wastes. 

Groundwater Discharge 

Clean Water Act (CWA [40 CFR 122, 125) National Pollutant Discharge Elimination System 
(NPDES) permit requirements for point source 
discharges must be met, including the NPDES Best 
Management Practice (BMP) Program.  These 
regulations include, but are not limited to, requirements 
for compliance with water quality standards, a discharge 
monitoring system, and records maintenance. 
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Table 8b 
Action-specific ARARs, TBCs and other Guidelines 

Cayuga Groundwater Contamination Site 
Cayuga County, New York 

Page 3  

 

 

Regulatory Authority and Citation Requirement Synopsis 

Clean Water Act (Federal Ambient Water Quality Criteria 
[FAWQC] and Guidance Values [40 CFR 131.36]) 

Establishes criteria for surface water quality based on 
toxicity to aquatic organisms and human health. 

Safe Drinking Water Act – Underground Injection Control Program 
(40 CFR 144, 146) 

Establish performance standards, well requirements, 
and permitting requirements for groundwater re-injection 
wells. 

New York Regulations on State Pollution Discharge Elimination 
System (SPDES) (6 NYCRR parts 750-757) 

This permit governs the discharge of any wastes into or 
adjacent to State waters that may alter the physical, 
chemical, or biological properties of State waters, except 
as authorized pursuant to a NPDES or State permit. 

New York Surface Water and Groundwater Quality Standards and 
Groundwater Effluent Limitations (6NYCRR Part 703) 

Establish numerical criteria for groundwater treatment 
before discharge. 

New York State Ambient Water Quality Standards and Guidance 
Values and Groundwater Effluent Limitations (TOGS 1.1.1) 

Provides groundwater effluent limitations for use where 
there are no standards. 

Off-Gas Management 
Clean Air Act (CAA)—National Ambient Air Quality Standards 
(NAAQs) (40 CFR 50) 

These provide air quality standards for particulate 
matter, lead, NO2, SO2, CO, and volatile organic matter. 

Federal Directive – Control of Air Emissions from Superfund Air 
Strippers (OSWER Directive 9355.0-28)  

These provide guidance on the use of controls for 
superfund site air strippers as well as other vapor 
extraction techniques in attainment and non-attainment 
areas for ozone. 
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Table 8b 
Action-specific ARARs, TBCs and other Guidelines 

Cayuga Groundwater Contamination Site 
Cayuga County, New York 

Page 4  

 

 

Regulatory Authority and Citation Requirement Synopsis 

New York Air Quality Standards/ DER-10  
(6 NYCRR Part 257) 

This regulation requires that maximum 24-hour 
concentrations for particulate matter not be exceeded 
more than once per year.  Fugitive dust emissions from 
site excavation activities must be maintained below 250 
micrograms per cubic meter (µg/m3). 

New York State Department of Environmental Conservation 
(DAR-1) Air Guide 1, Guidelines for the Control of Toxic Ambient 
Contaminants 
 

This policy provides guidance for the control of toxic 
ambient air contaminants and outlines the procedures 
for evaluating sources. 

New York Permits and Certificates  
(6 NYCRR Part 201) 

Permits may be exempted for listed trivial activities. 

New York Emissions Verification  
(6 NYCRR Part 202) 

Specifies the sampling and documentation requirements 
for off-gas emissions. 

New York General Prohibitions  
(6 NYCRR Part 211) 

Prohibition applies to any particulate, fume, gas, mist, 
odor, smoke, vapor, pollen, toxic or deleterious 
emissions. 

New York General Process Emission Sources (6 NYCRR Part 
212) 

Sets the treatment requirements for certain emission 
rates. 

Municipal Water Systems 
New York State Sanitary Code, 10 NYCRR 5-1 
et.Seq.,Standards for Municipal Water Systems, Appendix 5-A- 
Recommended Standards for Water Works 

Provides recommended standards for the design and 
operation of municipal water works. 

Cayuga County Sanitary Code, Section IV, Article VI – 
Standards for Community Water Systems 

Requirements applicable to the design, construction, 
operation, and maintenance of community water 
systems located in Cayuga County, NY.  
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Table 8c 
Location-specific ARARs, TBCs and other Guidelines 

Cayuga Groundwater Contamination Site 
Cayuga County, New York 

 

 
 

 

Regulatory 
Level Citation Requirement Synopsis 

General 
National Historic 

Preservation Act (16 U.S.C. 
§470 et seq. and 36 CFR 

Part 800) 

This requirement establishes procedures to provide for 
preservation of historical and archeological data that 
might be destroyed through alteration of terrain as a 
result of a federal construction project or a federally 

licensed activity or program. 

Federal 
Endangered Species Act 

(16 U.S.C.§ 1531 et seq., 50 
CFR Part 200) 

Requires that the continued existence of any endangered 
or threatened species and/or its habitat not be impacted 

by a federal activity 

State 
Endangered and Threatened 
Species of Fish and Wildlife 

(6 NYCRR Part 182) 
Standards for the protection of threatened and 

endangered species 
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Joe Martens  

Commissioner 

New York State Department of Environmental Conservation 
Division of Environmental Remediation 
Office of the Director, 12th Floor 
625 Broadway, Albany, New York 12233-7011 
Phone:  (518) 402-9706 • Fax: (518) 402-9020 
Website: www.dec.ny.gov 

 
Sent Via Email Only 
 
March 29, 2013 
 
Walter Mugdan, Director 
Emergency and Remedial Response Division 
USEPA Region II 
290 Broadway 
New York, NY 10007-1866 
 
   Re:  Record of Decision 
    Site Name: Cayuga County Groundwater Contamination 
    DEC Site No. 706012 
    Townships of Aurelius, Fleming, and Springport, Cayuga County 
 
Dear Mr. Mugdan: 
 
 The New York State Department of Environmental Conservation (DEC) and the New 
York State Department of Health (DOH), collectively referred to as the State, have reviewed the 
United States Environmental Protection Agency’s (EPA) March 2013 Superfund Record of 
Decision (ROD) for remediation of the Cayuga County Groundwater Contamination Superfund 
Site, located across the townships of Aurelius, Fleming and Springport, Cayuga County. 
 
 The EPA’s ROD selected Enhanced In-Situ Biological and Abiotic Remediation for Area 
1 and Monitored Natural Attenuation for Area 2, as the remedies for the groundwater in these 
two areas of the Site, respectively. A decision on the remedy selection for the portion of the 
groundwater contaminant plume in Area 3 has been deferred. The EPA will conduct further 
investigations of the groundwater and surface water in Area 3. 
 
 Area 1 consists of the impacted area immediately south of the Powerex Facility and 
extends approximately 700 to 900 feet south of West Genesee Street. The selected remedy for 
Area 1 involves the in-situ treatment of contaminated water to promote reductive dechlorination 
of chlorinated solvents in the D3 zone in Area 1.  Under the selected remedy, both biological and 
abiotic processes are enabled to promote reductive dechlorination of chlorinated solvents to 
comply with federal maximum contaminant levels (MCLs) and state standards.  This remedy is a 
flexible approach that could include a combination of one or more process options.  The details 
of the selected process will be determined during the remedial design.   
 
 Area 2 consists of the impacted area immediately south-southwest of Area 1, and extends 
to the southwest to the Town of Aurelius. The selected remedy involves monitoring of naturally 
occurring, in-situ processes, to decrease the mass or concentration of contaminants in 
groundwater in Area 2. Under this portion of the remedy, additional monitoring wells will be 
installed and included as part of the monitoring well network.  The monitoring program will 
consist of periodic monitoring for parameters such as volatile organic compounds (VOCs), 
geochemical indicators and hydrogeologic parameters in the monitoring well network.  The 
monitoring program will be used to evaluate remedy effectiveness and to ensure protection of 
human health and the environment. The monitoring program will be designed to verify that 
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natural attenuation is occurring and will meet the Remedial Action Objectives (RAOs). 
 

In addition, the remedy also includes measures to ensure that the Village of Union 
Springs public water supply treatment system is adequately equipped to protect users of its 
supply from Site-related contamination. While the wellhead treatment system was upgraded in 
2001 to treat Site-related contamination that had impacted the supply wells to prevent residential 
exposure, additional measures need to be implemented to ensure that the system is capable of 
continuously distributing water that does not exceed drinking water standards for the Site-related 
contaminants. A backup generator will be provided to power the air stripper during power 
outages, and a second air stripper (or other comparable system/equipment) will be put in place to 
ensure that operations are not interrupted during maintenance of the existing air stripper. The 
State understands that it is EPA’s policy not to pay for long-term O&M relating to the provision 
of potable water that is provided through a municipal water supply and that at some sites, 
responsible parties have funded such O&M, often in agreements between the responsible party 
and the water supplier.  Looking forward to discussions with the responsible party for the 
Cayuga Plume site in relation to remedy implementation, the state recommends that provision for 
O&M of the Village water treatment system be explored, as appropriate, in these discussions. 

 Other elements of the final remedy include connecting residences impacted by the site to 
municipal water for their future potable water needs.  This action includes any current or new 
residences that are impacted by contaminated groundwater at the Site.  Point of entry treatment 
systems will be provided, as necessary, and maintained until the connection to the public water 
supply is conducted.  A long-term groundwater monitoring program would be implemented to 
track and monitor changes in the groundwater concentrations of contamination and ensure the 
RAOs are attained.  Implementation of institutional controls in the form of existing local laws 
that limit installation of drinking water wells and informational devices such as advisories 
published in newspapers and letters will be sent to local government authorities to limit exposure 
to contaminated groundwater.  A Site Management Plan will be developed to provide for the 
proper management of the Site remedy post-construction. The selected remedy also includes 
contingency alternatives.  
 
 While this remedy will ultimately result in reduction of contaminant levels in 
groundwater to levels that would allow for unlimited use and unrestricted exposure, it will take 
longer than five years to achieve these levels. As a result, in accordance with EPA policy, the 
Site is to be reviewed at least once every five years. 
 
 The former Powerex facility continues to be a source of VOC contamination to 
groundwater at this Site. The source investigation and response actions for the former Powerex 
facility are being addressed by GE with DEC oversight.  Remedial actions for the former 
Powerex facility are not the focus of this decision document, although successful completion 
(i.e., source control or remediation) of the source area(s) remediation at the former Powerex 
facility is important to the full realization of the benefits of the selected remedy in the Record of 
Decision.  In the event that source control is not successfully implemented pursuant to New York 
State law, EPA may elect to evaluate additional options at the former Powerex facility pursuant 
to CERCLA to ensure the effectiveness of the Selected Alternative. 
 
 DEC also understands that EPA will continue to gather environmental data in Area 3 in 
order to allow for remedy selection for the groundwater contaminant plume in this part of the 
site.  This work will allow refinement of the current understanding of site conditions, including 
evaluation of the potential impacts of groundwater discharge on surface water, including impacts 
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to Cayuga Lake. 
 
 Accordingly, the State hereby concurs with the EPA’s March 2013 ROD for remediation 
of the Cayuga County Groundwater Contamination Superfund Site, located across the townships 
of Aurelius, Fleming and Springport, Cayuga County.  
 
       Sincerely, 
 
 
        
       Robert W. Schick, P.E. 
       Director 
       Division of Environmental Remediation 

 
 

ec: Douglas Garbarini, EPA 
 Isabel Rodrigues, EPA 
 Krista Anders, DOH 
 Justin Deming, DOH 
 William Daigle, DEC 
 Kevin Farrar, DEC 
 Ken Lynch, DEC 
 Harry Warner, DEC 
 Kevin Kelly, DEC 
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RESPONSIVENESS SUMMARY 
FOR THE 

RECORD OF DECISION 
CAYUGA COUNTY GROUNDWATER CONTAMINATION SUPERFUND SITE 

CAYUGA COUNTY, NEW YORK 
 
INTRODUCTION 
 
This Responsiveness Summary provides a summary of the significant comments and concerns 
submitted by the public on the U.S. Environmental Protection Agency’s July 2012 Proposed Plan 
for the Cayuga County Groundwater Contamination Superfund Site (Site) and the U.S. 
Environmental Protection Agency's responses to those comments and concerns.  All comments 
and concerns summarized in this document have been considered in EPA’s final decision in the 
selection of a remedy that addresses drinking water and groundwater contamination in Area 1 
and Area 2 of the Site as well as drinking water in Area 3. 
 
SUMMARY OF COMMUNITY RELATIONS ACTIVITIES 
 
The 2012 Remedial Investigation (RI) and Feasibility Study (FS) reports and the Proposed Plan 
for the contaminated groundwater at the Site were released to the public for comment on July 
16, 2012.  These documents were made available to the public at information repositories 
maintained at the Seymour Public Library in Auburn, New York and the EPA Region II Office in 
New York City.  The notice of availability for the above-referenced documents was published in 
the Auburn Citizen newspaper and the Syracuse Post Standard on July 16, 2012.  The public 
comment period, which was originally scheduled for thirty days, ran from July 17, 2012 to 
September 17, 2012, as EPA received a request to extend the public comment period and EPA 
extended the public comment period an additional thirty days. 
 
On August 2, 2012, EPA held a public meeting at the Union Springs High School to inform 
officials and interested citizens about the Superfund process, to present the Proposed Plan for 
the Site, including the preferred remedial alternatives, and to respond to questions and 
comments from the attendees (see Appendix V for a copy of the sign-in sheet for the meeting).  
Responses to the questions and comments received at the public meeting and in writing during 
the public comment period are included in the Responsiveness Summary.   
 

SUMMARY OF COMMENTS AND RESPONSES 

Comments and/or questions were received at the public meeting and in writing via e-mail and 
letters.  A summary of the comments provided at the public meeting and in writing, as well as 
EPA’s responses to them, are provided below.   

 
The transcript from the public meeting and the written comments submitted during the public 
comment period can be found in Appendix V.   
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Nature and Extent of Contamination 
 

Comment # 1:  The NYSDEC investigation discovered that the chemical contaminants seeped 
into the ground from unlined evaporation pits that were used by GE from 1959 to 1967 to store 
waste solvents produced during the manufacture of electronic components.  Therefore not only 
is the water contaminated so is the soil, where crops are grown and animals graze on grass and 
water.  Therefore, not only are people exposed directly, but indirectly through consumption of 
various food sources.   

Response to Comment # 1:  The Powerex Facility is listed on the State registry of inactive 
hazardous waste sites.  General Electric Company (GE) is currently in the process of conducting 
a RI/FS under NYSDEC oversight for that property.  NYSDEC’s investigation did identify 
contamination in the soil under the evaporation pits located on the Facility property.  The 
contaminants that were released to the soil migrated down into the ground through the soil 
and contaminated the deep aquifers.  Because the contaminants migrated at the Powerex 
Facility downwards to the groundwater, the soil outside of the Powerex Facility, that is the soil 
that lies above the portion of the contaminated  plume that has moved away from the Powerex 
Facility, was unaffected by the contaminated soil.  EPA has evaluated the potential migration, 
known as fate and transport, of the chemicals released from the Facility and, with regards to 
soils, only the soil at the Powerex Facility has been found to be contaminated.  

Comment # 2:  Living in a low lying area here, there is always a great deal of flooding.  When 
this occurs, and groundwater is brought to the surface with the rain water, is there any special 
precautions one would need to take?  

Response to Comment # 2:  Groundwater is not brought to the surface when rain water 
infiltrates into the ground.  The rain soaks into the ground and creates a layer on top of the 
groundwater as this water flows downward, effectively placing "clean water" on top of the 
groundwater.  When storm events are strong enough or occur after previous storm events or 
snow melt have saturated the soils, it may not be able to soak into the ground quickly and leads 
to flooding; never having contacted the groundwater, this water does not require special 
precautions.  It is also possible that flooding may occur near streams or ponds that receive 
discharge from the groundwater.  EPA performed a risk assessment that looked at risks 
associated with the exposure to contaminated surface water and determined that pathway of 
exposure was not of concern. 

Comment # 3:  How far above the drinking water standards were the concentrations of cis-1,2-
DCE, TCE, trans-1,2-DCE, and vinyl chloride in groundwater samples collected in Areas 2 and 3?  

Response to Comment # 3: The more stringent state MCLs for cis-1,2-DCE, TCE, trans-1,2-DCE, 
and vinyl chloride are 5 µg/l, 5 µg/l, 5 µg/l, and 2 µg/l, respectively.  Based on data collected by 
EPA during the Remedial Investigation, the maximum concentrations of cis-1,2-DCE, TCE, trans-
1,2-DCE, and vinyl chloride detected in Area 2 were 730 µg/l, 36 µg/l, 17.4 µg/l, and 15.2 µg/l, 
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respectively.  In Area 3, the maximum detected concentrations of these contaminants were 96 
µg/l, 7.1 µg/l, 1.3 µg/l, and 7.8 µg/l, respectively.   

Comment # 4:  In discussing the in-situ and the abiotic remediation, EPA referred to bench scale 
studies or a bench scale study that was done.  Please elaborate about what was involved in that 
study and whether GE was the entity that performed the studies.  

Response to Comment # 4: The study that was referenced was a July 2012 microcosm study 
performed by GE.  This is a follow-up to a prior microcosm study conducted by GE in 2011 to 
assess the abiotic degradation in the D3 bedrock unit.  The GE Global Research Environmental 
Technology Laboratory in Niskayuna, New York performed the laboratory scale study using 
sediments and groundwater taken from wells installed at the Powerex Facility to evaluate 
degradation of TCE through biotic (by microorganisms) and abiotic (not dependent on 
microorganisms) processes.  The testing protocol was established to reflect the conditions 
present in the aquifer.  The overall conclusion of the study was that abiotic degradation was 
contributing to the natural attenuation of TCE and cis-1,2-DCE in the aquifer.  Testing also 
showed that a larger amount of TCE degradation was attributable to biotic processes occurring 
naturally in the aquifer.  In summary, the testing suggested that both biotic degradation and 
abiotic degradation are contributing to natural attenuation of TCE in the aquifer. 

Comment # 5:  What fault has been found in this area and mapped? 

Response to Comment # 5: Some localized structural deformation has been observed 
throughout the area.  There are no major faults mapped by NYSDEC through the area studied 
by EPA.  There are some brittle structures, however, that have been mapped to the north, but 
they are not mapped in any detail through the Site.  The U.S. Geological Survey has 
documented localized thrust faults in geophysical logs of boreholes in the vicinity of Pinckney 
Road.  There are other structural deformations in some areas as well, such as high-angle 
fractures.  There are localized thrust faults and fracture patterns that are typical of the 
Appalachian Plateau where the stratigraphy is relatively settled. 

Comment # 6:  This is a heavy karst area and I farmed this area and sink holes are opening and 
closing all the time.  What have you seen in that respect?  Also, just down the road is the old 
Ruth Carpenter farm with a major underground stream.  At Powers Corners there is a massive 
underground stream right on a major north/south fault line. What is the characterization of 
those underground streams?  How fast can contaminants travel when dealing with 
underground streams?  

Response to Comment # 6:  This area is underlain by soluble limestone, dolostone, and gypsum 
rock formations.  Rain water dissolves these mineral formations and sinkholes can subsequently 
develop with some enlarged solution openings, which may allow rapid movement of water 
through these subsurface features.  Such karst phenomena do exist in the area studied by EPA.  
EPA has observed the sinkholes mentioned in the comment.  Streams do disappear into these 
sinkholes on occasion when there is storm-water runoff.  These are called secondary 

R2-0027377



 

4 
 

permeability features, and these solution conduits can transmit significant amounts of 
groundwater.  Groundwater moves mainly through fractures and solution openings in the rock.  
These transmissive features appear in many of the boreholes that have been logged by USGS.  
At least 93 boreholes have been logged in the area of the Site, and solution features have been 
documented.  Due to the development of karst solution features, the D3 zone is highly 
transmissive and EPA has estimated a transmissivity rate between 1 and 7,500 ft2/day; this 
wide range is not uniform across the aquifer and reflects the variability in nature of the karst 
formation. 

Comment # 7:  Is the main transportation route the Forge Hollow? 

Response to Comment # 7: The transport of contaminants occurs primarily in what is 
geologically called the Forge Hollow unit of the Bertie Formation, also referred to as the D3 
zone, which contains gypsum beds that are highly soluble, and where open voids have been 
observed underground in the boreholes that were logged.  EPA has video TV and other 
electronic imagery such as an acoustic televiewer log of these open solution features, and this 
is where much of the groundwater moves.  It is in these preferential pathways, through these 
karst features, that much of the contaminated groundwater is moving from the Powerex 
Facility towards the southwest. 

Comment # 8:  Would it be at all fair to say that something in Auburn could travel to Union 
Springs in a matter of days? 

Response to Comment # 8:  Based on the data collected during the RI/FS, contaminated 
groundwater in Auburn could not travel to Union Springs in a matter of days.  A travel time 
ranging from approximately 21 to 37 years can be estimated by using information related to the 
operations at the Powerex Facility, located in Auburn, and groundwater results from the Village 
of Union Springs municipal drinking water supply.  This estimate takes into consideration that 
GE purchased the property in 1951, followed by manufacturing activities that ultimately led to 
the disposal of chemicals at the Powerex Facility, and the detection of low level concentrations 
of Site-related contaminants were initially detected at the Village of Union Springs municipal 
drinking water supply wells in 1988.  However, as indicated in Response to Comment # 6, due 
to the variability in nature of the karst formation, it is difficult to develop more precise time 
frames.  

Comment # 9:  Was any mapping and sampling conducted of the springs in the lake?  

Response to Comment # 9:  The EPA Environmental Response Team (ERT) used a dive team to 
perform a reconnaissance survey of the Cayuga Lake bottom just offshore from Union Springs.  
The purpose was to look for evidence of groundwater discharge to the lake and sample the 
discharge, if found.  As part of this effort, the dive team located a spring discharging below the 
lake surface in the Hibiscus Harbor area where the Forge Hollow unit of the Bertie Formation 
outcrops.  The ERT dive team collected a water sample from this spring and no Site-related 
contaminants were detected in the sample.  There is no evidence to indicate that Site-related 
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contamination is significantly impacting Cayuga Lake, nonetheless EPA believes that further 
investigation of these features is warranted and is deferring remedy selection for  Area 3. 

Comment # 10:  In a karst area, could a contaminant such as TCE get “glommed” onto rocks or 
settle in pools and then as shifting occurs, seal that area off so treatment couldn't even reach it.  
And then years later, that area opens up again creating a whole new problem where the area 
could test clean, similar to the Ithaca Gun site tested clean and then they had to come back in.  

Response to Comment # 10:  Contaminants have the potential to diffuse out of the rock and 
back into the groundwater in the fractures. This phenomenon (called matrix diffusion) can 
prolong the cleanup time frame and is believed to be occurring at the Site.  There is some 
indication that there is some porosity in the gypsum itself and EPA has considered matrix 
diffusion in developing remedial alternatives for the Site.  If diffusion of contaminants does 
occur into the rock itself, EPA’s selected remedy addresses that contamination as it diffuses out 
of the fractures in the rock and into groundwater through a combination of active treatment 
and naturally occurring processes. 

Comment # 11:  What were the concentrations of TCE, cis-1,2-DCE, trans-1,2-DCE, and vinyl 
chloride detected in the Union Springs municipal water supply wells and how do these 
concentrations compare to the MCLs? 

Response to Comment # 11:  Table 4-4 in the RI Report summarizes the TCE and cis-1,2-DCE 
results from samples collected from the two supply wells (South Well (CY-53) and the North 
Well(CY-54)) during the period December 1988 to November 2011; these two wells comprise 
the Village of Union Springs well field.  These data were provided to EPA by the Cayuga County 
Department of Health.  Data are not available for trans-1,2-DCE and vinyl chloride. 

EPA has also reviewed more recent data for samples collected since the RI report was prepared. 
Based on the data provided to EPA, TCE has not been detected in concentrations above the 
federal MCL and State standard for TCE of 5 µg/l.  The maximum concentration of TCE detected 
in the influent water from December 1988 to January 2013 is 1.2 µg/l.  Between December 
1988 and January 2013, cis-1,2-DCE has been detected in the influent water at concentrations 
ranging from 0.9 µg/L to 17 µg/l.  The New York State standard for cis-1,2-DCE is 5 µg/l and the 
federal MCL for cis-1,2-DCE is 70 µg/l.   

In all of the treated or “finished” water samples, the concentrations of TCE and cis-1,2-DCE did 
not exceed the drinking water standards. 

Comment # 12:  Does EPA plan to sample springs uncovered when the Cayuga Lake level drops? 
Would this be more accurate than sampling the springs when they are submerged? 

Response to Comment # 12:  As a result of comments received during the public comment 
period, EPA has deferred a cleanup decision for Area 3.  As a result, EPA will conduct additional 
investigations of the groundwater and surface water in Area 3.  A work plan will be developed 
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that will define the scope of the sampling activities that will be conducted as part of this 
additional investigation.   EPA will consider whether it would be useful to sample the springs 
when the Cayuga Lake water level is low and springs are not submerged. 

Comment # 13:  Does EPA have any estimates of how many total gallons of contaminants were 
actually dumped over the years at the Powerex Facility that GE operated in Auburn?  

Response to Comment # 13:  Although some information exists regarding the disposal practices 
at the Powerex Facility (i.e. chemicals used at the Facility and location of evaporation pits), an 
estimate of the total amount of material disposed of at the Powerex Facility is not available.  

Comment # 14:  Is the estimate of contaminants removed roughly 20 thousand gallons? 

Response to Comment # 14:  Approximately 100,000 lbs. of contaminant mass has been 
removed from the shallow aquifer by a 2-Phase groundwater treatment system operated by GE 
at the Powerex Facility.   Information regarding the contaminant mass removed can be found in 
the RI Report for the Powerex Facility, dated June 2012, prepared by GE.  It is estimated that a 
contaminant mass removal of 100,000 pounds would be the equivalent of approximately 
10,500 gallons.  This estimate is generated by dividing the mass (in grams) for each contaminant 
by its density.  

Comment # 15:  When did the last dumping occur at the Powerex Facility? 

Response to Comment # 15:  The available information indicates that disposal ceased in 
approximately 1968 or 1969.  

Comment # 16:  It has been over 40 years since dumping has stopped at the Powerex Facility 
and yet extraordinarily high concentrations of contaminants remain in groundwater. 

Response to Comment # 16:  It is true that significant contamination remains in the 
groundwater after 40 years.  It is not unusual for groundwater contamination resulting from 
disposal practices of this magnitude to persist for decades after active treatment of the 
groundwater is initiated. The high concentrations of contaminants are found at the Powerex 
Facility and groundwater within approximately 900 feet or less of the Powerex Facility, 
identified as Area 1 in the Proposed Plan.  For example, the maximum concentration of cis-1,2-
DCE detected in the D3 zone of Area 1 was 89,200 ug/l, as compared to 730 ug/l in Area 2.  
There is some evidence that residual dense non-aqueous phase liquid (DNAPL) is present in the 
source areas.  This DNAPL can continue to serve as a source of the high concentrations in the 
groundwater that are seen at and immediately downgradient of the Powerex Facility.  Although 
disposal activities ceased in 1968 or 1969, the first interim remedial measure at the Powerex 
Facility wasn’t conducted by GE until February 1994, which included the excavation and 
removal of two laboratory waste solvent tanks and their contents.  Operation of the 2-Phase 
extraction and treatment system at the Powerex Facility did not commence until May 2001.    
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Comment # 17:  EPA characterizes its proposed remedy for the NPL site as being reliant on 
source control at the Powerex facility.  Enhanced degradation along the southern boundary of 
the Powerex Facility will serve as source control for the NPL site.  In addition, GE has 
implemented and will implement additional source control and/or treatment at the Powerex 
Facility upgradient of the southern boundary.  The 2-PHASE Extraction™ system currently 
operating in the shallow bedrock hydrogeologic unit has already removed more than 100,000 
pounds of VOCs over the 11 years of treatment.  This system includes 13 extraction wells, nine 
of which are located in source areas, including four in the north evaporation pit area.  GE is also 
pursuing a top-down enhanced biodegradation treatment approach at the Powerex Facility, 
beginning with a large Enhanced In-Situ Biological EISB pilot test at the north evaporation pit, 
which is the most significant source of VOCs at the Powerex Facility.  The impact of this top-
down treatment will eventually reach the deep bedrock and result in significant concentration 
declines in the Line 0 monitoring wells.  At that time it should be possible to scale back and 
potentially eliminate the enhanced degradation remedy along the southern boundary of the 
Powerex facility.  With the top-down treatment approach at the Powerex Facility, coupled with 
enhanced degradation along the southern boundary (i.e., the northern edge of Area 1), there is 
no need for enhanced degradation (including injection wells and, as envisioned by EPA in its 
Proposed Plan, also extraction wells with associated piping and electrical/instrumentation 
wires) in the residential neighborhood immediately south of West Genesee Street (i.e., the rest 
of Area 1).  

Response to Comment # 17:  EPA supports the continued operation of the 2-Phase treatment 
system and expedited implementation of the pilot study for the north evaporation pit at the 
Powerex Facility.  However, these operations primarily target the shallow and intermediate 
bedrock formations within the Powerex Facility.  The influence of GE’s remedial activities in the 
shallow and intermediate zones within the Powerex Facility on the contaminant mass in the 
deep bedrock unit outside the Powerex Facility, including the downgradient areas, is currently 
unknown.  Currently, there is no estimation of how long it will take for the treatment that GE is 
currently piloting at the north evaporation pit to have an impact on the D3 zone.  Furthermore, 
an estimate of the time frame for this approach to have a meaningful decline in the 
contaminant mass flux from the Powerex Facility into Area 1 is also not yet known.  While we 
expect that the remedy ultimately selected by the State for the Powerex Facility will result in 
control of the source, based on the level of groundwater contamination present in the D3 zone 
of Area 1, active remediation is warranted to address the contamination in this area.  The FS 
presented a conceptual design for the layout of injection and extraction wells to implement 
Enhanced In-Situ Biological and Abiotic Remediation.  During the remedial design, the location 
and number of wells to implement the selected remedy will be finalized based on the results of 
the pilot study for the D3 zone. 

Comment # 18:  EPA states in its Proposed Plan that the “[i]ndigenous bacteria capable of 
complete reductive dechlorination of the contaminants” in groundwater at the NPL site “may 
be localized at or immediately downgradient” of the Powerex Facility.  The data that have been 
collected during the various investigations actually suggest that the conditions required for 
biotic reductive dechlorination are widespread, especially within the deep bedrock.  In addition, 
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the data also demonstrate that other modes of degradation are occurring at the NPL site.  This 
includes abiotic degradation via reactive iron sulfides, especially within the gypsum-rich D3 
monitoring interval, and other biotic degradation processes by, for example, methanotrophs 
and ethenotrophs which are aerobic or micro-aerophilic organisms. 
 
Response to Comment # 18:  The results of EPA’s RI indicate that the potential for natural 
attenuation of chlorinated compounds varies across the Site.  Although processes that reduce 
contaminant concentrations in groundwater by destructive mechanisms are present at the Site, 
nondestructive mechanisms appear to be the dominant natural attenuation mechanism in the 
downgradient portions of the Site.  In general, the prevalence of biotic and abiotic processes 
conducive to complete reductive dechlorination as well as other degradation mechanisms 
across the Site supports EPA’s selection of Alternative 3 “Enhanced In-Situ Biological and Abiotic 
Remediation” for Area 1 and Alternative 4 “Monitored Natural Attenuation” (MNA) for Area 2.   
 
Comment # 19:  EPA’s characterization of the Powerex Facility as “the major source” or “the 
primary source” of contaminants to the entire NPL site is speculative and inconsistent with 
some of the site data. The NPL site is very large, and other sources of VOCs are known to be 
present.  The Powerex Facility is a source of VOCs to the NPL site, and is admittedly the primary 
source of the VOCs present in the deep bedrock along the southern boundary and immediately 
south of the plant (e.g., B-55D3, B-56D3, EPA-1, B-58D3, B-43D3, EPA-2, B-59D3 and B-52D3, all 
of which are located in Area 1 or the northern edge of Area 2).  However, whether the Powerex 
Facility is the source of VOCs in the many other areas of the NPL site has not been definitively 
determined and is not supported by some of the data collected during the various 
investigations.  Remedial actions at the Powerex facility and in Area 1 of the NPL site cannot be 
expected to eliminate the impacts from other sources, whether identified or unidentified. 
 
Response to Comment # 19:  Based on the results of the RI and other relevant data available to 
EPA, EPA has identified the Powerex Facility as the major source of the contamination of the 
Cayuga County Groundwater Contamination Site.  Monitoring wells on the Powerex Facility, 
have the highest concentrations of VOCs of all the monitoring wells in the RI study area other 
than 2 wells (B-55 and B-58) located immediately downgradient of the Facility.  The highest 
concentrations of Site-related VOCs were detected a monitoring well (B-31) on the Powerex 
Facility.  Groundwater flow in the deep bedrock in the vicinity of the Powerex Facility is to the 
southwest toward Union Springs and Cayuga Lake.  The plume configuration is consistent with 
groundwater flow and contaminant migration from the Powerex Facility to the southwest.  
Large differences in water levels between the shallow and deep bedrock units provide the 
potential for downward migration of VOCs at the Powerex Facility.  VOCs, including cis-1,2-DCE, 
TCE, and vinyl chloride, detected in downgradient monitoring wells are similar to those 
detected in samples collected from the Powerex Facility.  With regard to other potential 
sources of the contamination at the Site, the RI/FS did not identify any other major sources of 
the contamination.  EPA’s investigation of other sources included collecting hydrogeological 
and monitoring well information, sending information requests to certain parties and reviewing 
regulatory files.  Suspected potential sources upgradient and downgradient of the Powerex 
Facility were ruled out from further consideration based on available information.  
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EPA recognizes that the data collected to date do not preclude that other sources may be 
contributing VOCs to the plume.  However, to date, there is no available evidence that 
identifies other sources which might be contributing VOCs to the plume.  The most consistent 
contamination detected in the D3 zone is from TCE and degradation products, detected in very 
high concentrations at the Powerex Facility, and which we believe will be successfully cleaned 
up by our remedy, even if Powerex is not the only source of this contamionation. 

Comment # 20:  There is significant uncertainty in the hydrogeologic characterization of the Site 
regarding the transmissivity of the D3 zone, groundwater flow velocity, preferential 
groundwater flow paths, the number and location of EPA monitoring wells and the extent of 
groundwater characterization.  

Response to Comment # 20:  EPA acknowledges that there is some uncertainty regarding the 
transmissivity of the D3 zone and groundwater flow velocity in this zone, but does not consider 
it significant.  Some uncertainty is unavoidable given the complex nature of the hydrogeologic 
system at the Site.  However, the overall objective of the RI is to define the nature and extent of 
contamination associated with the Site in sufficient detail to develop remedial alternatives in 
the Feasibility Study (FS) and select a remedy.  The results of the RI were deemed sufficient by 
EPA to meet those objectives for Areas 1 and 2.  However, in recognition of the additional 
concerns raised by commenters related to the development of remedial alternatives and the 
characterization surrounding Area 3, EPA has deferred a cleanup decision for that Area and will 
undertake further investigation. 

Comment # 21:  The proposed remedy will allow an uncontrolled plume of contaminated 
groundwater to enter Cayuga Lake for decades.  The current characterization of the extent of 
groundwater contamination and hydrogeology is not sufficient and the commenter 
recommends significant additional characterization, particularly in Area 3, using homeowner 
wells and new monitoring wells.  A study should be undertaken to try to assess the change in 
the groundwater flow system caused by the halting of pumping from domestic wells.  The 
following key questions need to be addressed: where does this plume discharge to the Lake; 
what is the true mass-loading to the Lake; what ecological impacts occur in the lake floor 
sediments; and how do these impacts enter and migrate through the lacustrine food chain? 

Response to Comment # 21:  Existing data indicates that Site-related contamination is not 
significantly impacting Cayuga Lake and does not pose a significant concern for 
bioaccumulation/food chain impacts.  However, as a result of this and other comments 
received during the public comment period, EPA believes that further investigation are 
warranted for the groundwater and surface water in Area 3.  EPA is deferring a cleanup decision 
for Area 3 until after this information is collected and evaluated.   

Comment # 22:  The proposed plan includes enhanced in-situ biological and abiotic treatment 
underneath occupied homes, perhaps 120-160 feet below the ground surface.  It took NYSDOH, 
NYSDEC, EPA and USGS upwards of 12 years to figure out that the Powerex Facility and its 
northern solvent evaporation pit is somehow connected to the plume under this neighborhood.  
Exactly where, how deep, how much is pretty much unknown. Now, EPA will try to enhance in-
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situ degradation somewhere in this geological maze of cracks, faults and dissolution cavities.  
But, the in-situ biological and abiotic treatment is really three steps or more, from TCE to DCE 
to VC to ethane plus chloride.  If this second conversion step is sped up more than the third, it is 
likely that more vinyl chloride will be in the groundwater in areas that before had lower levels. 
Since the vapor pressure of vinyl chloride is greater than TCE or DCE, would this increase the 
likelihood of vapor intrusion.  And, in EPA's own words, “The chemical in groundwater that 
contributes most significantly to the cancer risk and non-cancer hazard is VC.”  This seems like 
running an uncontrolled experiment under occupied homes, and it needs to be seriously 
reconsidered if this is really the best option. 
 
Response to Comment # 22:  Enhanced anaerobic bioremediation has been successfully 
implemented at many sites and is not considered an “uncontrolled experiment”.  There are 
several biotic (both aerobic and anaerobic) and abiotic mechanisms that result in degradation 
of the contaminants and some of these mechanisms do not involve any generation of vinyl 
chloride.  Although vinyl chloride was detected infrequently in groundwater samples collected 
during the Remedial Investigation, it is currently present in groundwater as a result of natural 
degradation processes.  In-situ bioremediation is expected to promote degradation of all 
chlorinated VOCs, including the existing vinyl chloride.  Vinyl chloride generated by in-situ 
bioremediation is expected to be transient and is not expected to accumulate.   
 
EPA investigated the soil vapor intrusion pathway at the Site. The results of the analyses 
indicated that the properties sampled did not have concentrations of VOCs at or above EPA 
Region 2 screening levels in sub-slab and indoor air.  Although there are many factors that 
influence the potential of VOC vapors released from contaminated groundwater and/or soil to 
move through the soil and seep through cracks in basements, foundations, sewer lines, and 
other openings and affect the indoor air quality of overlying buildings, the empirical data 
collected at the Site suggests that any increase in the presence of vinyl chloride as a result of 
the reductive dechlorination process is not expected to result in an increased likelihood of 
vapor intrusion at the Site.  These reactions would occur at significant depths (120 - 160 feet) 
below ground surface.  Generally, the shallow groundwater at the Site is not contaminated.  
Since, the vapor intrusion pathway is driven by the water table surface (i.e. shallowest 
groundwater) the potential for vapor intrusion resulting from reductive dechlorination is 
reduced.   It should be noted that groundwater monitoring for vinyl chloride and other Site-
related contaminants will be conducted during the performance of the pilot test and as part of 
a long-term monitoring program.  Data collected at the Site as part of remedy implementation, 
including the long-term monitoring program, will be periodically reviewed as part of the 
CERCLA five-year review process to ensure that the remedy is protective of public health and 
the environment and that the remedy is functioning as intended by the Site decision 
documents.  Issues or recommendations identified in the five-year review, including any related 
to vapor intrusion, would be addressed accordingly.       
 
Comment # 23:  GE has just released a parallel document, the RI report for the former Powerex 
Facility, dated June 15, 2012, wherein they still refer to the western evaporation pit as 
“purported”.  This prompts these comments: 
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 EPA needs to be more aggressively involved at the Powerex Site. 

 If solvents didn’t go into a waste pit in 1950’s, then they most likely went down floor 
drains.  Still GE has never sunk geoprobes or wells through the building slab.  Why not? 

 In the Powerex site TCE, DCE etc. mapping, nearly every set of isobars is drawn to end 
outside the building walls, but based on the data, many contaminants maps could be 
redrawn  with solvents in high concentrations under the building. 

 This all points to the possibility of TCE/DCE/DNAPL still on site, under the building.  This 
should be EPA’s highest priority, to independently confirm if there is DNAPL under the 
site and remove the source. 

 The Powerex site’s mailing address is Auburn, but the site is in Town of Aurelius. 

Response to Comment # 23:  The Powerex Facility is listed on the State registry of inactive 
hazardous waste sites.  The Remedial Iinvestigation/Feasibility Study at the Powerex Facility is 
being conducted under state law by GE with NYSDEC oversight and is in progress.  EPA is 
coordinating its efforts on the NPL Site with NYSDEC.  As stated in the Proposed Plan, EPA may 
elect to evaluate additional options at the Powerex Facility pursuant to CERCLA to ensure the 
effectiveness of the selected remedy at the Cayuga County Groundwater Contamination Site, 
though EPA does not envision that this will in fact be necessitated.  

Human Health 
 

Comment # 24:  If the enhanced in-situ biological and abiotic treatment is implemented, it is 
likely that more vinyl chloride will be in the groundwater in areas that before had lower levels. 
Since the vapor pressure of vinyl chloride is greater than TCE or DCE, would this increase the 
likelihood that vapor intrusion could be a health concern.  How valid would the vapor intrusion 
study results be if the groundwater contains more vinyl chloride than when the study was 
performed?  

Response to Comment # 24:  As stated in Response to Comment # 22, EPA investigated the soil 
vapor intrusion pathway at the Site.  The results of the analyses indicated that the properties 
sampled did not have concentrations of VOCs at or above EPA Region 2 screening levels in sub-
slab and indoor air.  Although there are many factors that influence the potential of VOC vapors 
released from contaminated groundwater and/or soil to move through the soil and seep 
through cracks in basements, foundations, sewer lines, and other openings and thus affect the 
indoor air quality of overlying buildings, the empirical data collected at the Site suggests that 
any increase in the presence of vinyl chloride as a result of the reductive dechlorination process 
would not be expected to correlate to an increased likelihood of a vapor intrusion issue at the 
Site.  The majority of the groundwater contamination downgradient of West Genessee Street is 
in the deep bedrock unit, referred to as the D3 zone, and typically at depths greater than 130 
feet below grade surface.  Generally, the shallow groundwater at the Site is not contaminated.  
Since, the vapor intrusion pathway is driven by the water table surface (i.e. shallowest 
groundwater) the potential for vapor intrusion resulting from reductive dechlorination is 
reduced.  Due to the depth of the treatment zone and the presence of intermediate units which 
separate the deep and shallow groundwater zones in many areas of the Site, vapor intrusion 

R2-0027385



 

12 
 

has not been and is not expected to be an issue.  Additionally, bench-scale studies and 
applications of biological and abiotic treatment at other sites have shown that the 
accumulation of vinyl chloride is transient as it is converted to ethene and ethane during the 
reductive dechlorination process.  Monitoring of Site conditions will be conducted during the 
implementation of the Enhanced In-Situ Biological and Abiotic remedy to ensure the 
protectiveness of the remedy.  
 
Comment # 25:  Commenters asked whether an evaluation of the risk to which people were 
exposed by contaminated groundwater before the POET systems were installed on residential 
wells and before municipal water was extended to the affected residents has been performed 
or will be performed.  A related comment questioned whether a fund had been established for 
the testing and treatment of health conditions that could be associated with such toxic 
chemicals?  

Response to Comment # 25:  EPA is not a health agency and does not maintain the expertise to 
perform epidemiological studies.  EPA did complete a risk assessment for the Site.  Consistent 
with EPA’s risk assessment guidance and policies, the baseline human health risk assessment 
(BHHRA) conducted for the Site evaluated risks under current and future land uses in the 
absence of active measures or institutional controls.  EPA’s BHHRA evaluated whether current 
or future Site uses might result in unacceptable exposures to contamination, but it does not 
entail epidemiological studies of nearby residents to evaluate actual exposures or resultant 
health effects. The BHHRA included an evaluation of the toxicity for each of the chemicals 
detected at the Site and calculated the reasonable maximum exposure (RME) for each 
population potentially exposed at the Site.  The toxicity and exposure information is presented 
in the BHHRA and summarized in the ROD.  The BHHRA concluded that conditions at the Site, if 
unaddressed, pose unacceptable risks to human health and the environment from drinking or 
other exposure to groundwater. 
 
The New York State Department of Health (NYSDOH) did conduct a health consultation.  The 
consultation was not a survey of historical exposure.  However, it was a health consultation in 
which the current conditions were assessed.  The recommendations at the time included 
actions to mitigate exposure to contaminated drinking water.  This was accomplished by 
installing POET systems and through the use of air strippers on supply wells.  However, if 
residents have concerns about prior exposures and/or questions about epidemiological studies, 
NYSDOH has indicated that the residents should contact the NYSDOH Bureau of Environmental 
and Occupational Epidemiology – Community Exposure Research Section at (518) 402-7950 or 
1-800-458-1158. 
 
Additionally, in 2001, NYSDOH VOC Exposure Registry enrollment questionnaires were mailed 
to 70 eligible households in the Cayuga Groundwater Contamination Site area.  Twenty-eight 
households returned the questionnaire, yielding a 40% response rate.  The questionnaire asked 
individuals about various health symptoms and conditions ranging from rash, headaches and 
anxiety to diabetes, asthma and cancer, among others.  When the health information was 
reviewed, nothing appeared unusual about the occurrence of any specific symptom or health 
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condition.  Since it is difficult to do anything more than a qualitative review with a small 
number of exposed individuals and low response rate, the VOC Exposure Registry has changed 
its approach from questionnaire-based to "Health Outcomes Reviews".  Several small VOC sites 
with similar exposures will be combined to look at cancer and adverse birth outcomes.  The 
Cayuga Groundwater Contamination Site is the first of the small sites to be worked 
on.  NYSDOH is currently finalizing the study area (i.e. exposure area) for this Site.  Adverse 
birth outcomes (e.g. low birth weight, birth defects) will be evaluated first, then cancer.  The 
birth outcomes and cancer review will compare the incidence of these outcomes among 
residents of the study area to incidence levels in the general population. 

With respect to the establishment of a fund, EPA does not have the authority to establish a 
fund for the testing and treatment of health conditions.   
 
Comment # 26:  I have read with interest the EPA's proposed remedial project to clean up the 
former GE/Powerex area.  I worked at GE in 1966 while I was pregnant.  In December of 1966, I 
gave birth to a baby girl born prematurely and with a birth defect.  She only lived 15 days.  I 
have always wondered if the chemicals which I worked with and was exposed to could have 
caused her birth defect.  I know of another employee who had 3 still births.  In addition, I know 
another child that was born with multiple birth defects and her parents lived in close proximity 
to GE at the time.  All of these incidents took place around 1966. I realize that the statute of 
limitations has long since passed however, I am just wondering if the chemicals used by GE 
could have caused my baby's birth defects. 

Response to Comment # 26:  The Powerex Facility is listed on the State registry of inactive 
hazardous waste sites and the investigation at the Powerex Facility is currently in progress by 
GE under NYSDEC oversight.  The chemicals that were released to the environment from the 
Powerex Facility have been shown to result in birth defects in laboratory animals.  Human 
studies show a link between heart defects and in utero exposure to TCE, but the evidence is not 
strong enough to confidently conclude that TCE causes birth defects in humans.  The data are 
insufficient to evaluate whether vinyl chloride causes birth defects in humans.  Under the 
Superfund program, EPA is not authorized to determine if the commenter’s exposure to 
chemicals in the workplace was related to her child's medical issues or the other cases reported 
in the comment.  For additional information related to health effects associated with Site-
related contaminants, please contact the NYSDOH Bureau of Toxic Substances Assessment – 
Risk Assessment Section at (518) 402-7800 or 1-800-458-1158.  

Comment # 27:  We have a concern for human health up to Union Springs, but what is getting 
into Cayuga Lake?  

Response to Comment # 27:  As described in Response to Comment # 9, EPA’s Environmental 
Response Team used a dive team to perform a reconnaissance survey of the Cayuga Lake 
bottom just offshore from Union Springs.  EPA’s Environmental Response Team dive team 
located a spring discharging below the lake surface in the Hibiscus Harbor area where the Forge 
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Hollow unit of the Bertie Formation outcrops.  The EPA dive team collected a water sample 
from this spring.  No Site-related contaminants were detected in the sample.   

As part of the RI, EPA studied the streams and spring ponds that are groundwater discharge 
points near Cayuga Lake.  Sampling conducted in that area found that stream bottom 
sediments concentrations did not exceed the screening criteria for Site-related contaminants.  
Low-level contaminant concentrations (maximum of 18 ug/l of cis-1,2-DCE) were detected in 
some spring and stream waters.   When discharged into the Lake, these concentrations are 
likely to be immediately diluted to levels that cannot be detected in sample analyses.  Based on 
the results of the EPA screening-level ecological risk assessment (SLERA), concentrations of 
contaminants detected in surface water and sediment are unlikely to pose any unacceptable 
risks to aquatic or terrestrial ecological receptors at the Site.  However, as a result of comments 
received during the public comment period, EPA is deferring a cleanup decision for Area 3 and 
plans to undertake additional study and assessment of the groundwater and surface water in 
Area 3. 

Comment # 28:  In summarizing the results of its human health risk assessment, EPA states that 
vinyl chloride “contributes most significantly to the cancer risk and non-cancer hazard” at the 
NPL site.  However, vinyl chloride is not present in most areas of the site.  In one part of the NPL 
site (i.e., a very small portion of Area 2 and a portion of Area 3), vinyl chloride is the dominant 
VOC; however, the contamination signature in that part of the NPL site is unlike the rest of the 
NPL site.   
 
Response to Comment # 28:  EPA understands that vinyl chloride was not found in most areas 
of the Site and, further, that it was detected infrequently in groundwater samples collected 
during the RI.  However, vinyl chloride is a breakdown product of the reductive dechlorination 
of TCE and, therefore, was considered to be a Site-related contaminant.  Accordingly, EPA 
included vinyl chloride as a contaminant of potential concern (COPC) and evaluated vinyl 
chloride in the human health risk assessment.  

Comment # 29:  The FS states that patent-protected products would most likely be used in 
enhanced in-situ biological and abiotic treatment.  Are there any health concerns with these 
products, and will these be present in the groundwater once it reaches the Village of Union 
Springs water system? 
 
Response to Comment # 29:  The products that could be used to enhance in-situ 
biodegradation are all non-hazardous and could include lactate, whey, and vegetable oils.  The 
most prominent constituents in these products include iron, salts or food grade carbon sources.  
Prior to the injection of any amendments into the aquifer, EPA will evaluate applicable 
information about the product to ensure the protection of human health and the environment.  
In addition, during the remedial design, bench scale testing will be performed to evaluate the 
effectiveness of a number of the potential products.  Furthermore, it is highly unlikely that any 
of the amendments injected into the subsurface will reach the Village of Union Springs public 
supply wells.  By design, the products are readily consumed as carbon sources by indigenous 
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microorganisms in the area where they are injected into the aquifer.  However, the selected 
remedy also contains provisions for a long-term groundwater monitoring program that will 
monitor the impact of materials injected into the groundwater. 

Site Cleanup 
 

Comment # 30:  The Proposed Plan is based upon the premise that the public water currently 
provided by Union Springs has levels of contaminants less than the Federal and State MCL.  This 
is not the case all of the time. The Union Springs water treatment plant has two significant 
deficiencies that result in potential exposure to elevated levels of VOCs. The plant does not 
have redundancy in terms of its air stripping capability as required by the Subpart 5-1 of the 
New York State Sanitary Code.  In addition, the generator for the water plant is not large 
enough to run the existing stripper as well as the rest of the treatment plant during a power 
outage. This lack of a generator to run the entire plant is a violation of the Cayuga County 
Sanitary Code, and the Village was cited for this violation during the County Health 
Department’s 2011 Sanitary Survey of the Union Springs public water system.  If there is a 
power outage, or if the stripper needs to be taken off-line due to mechanical issues, the 
residents may be exposed to contaminants exceeding the State MCLs. In addition, the Proposed 
Plan states that it is expected to take at least 30 years to meet groundwater Remedial Action 
Objectives.  Therefore, the Village must be in position to adequately remove the VOCs under all 
conditions for the next 30 years, and possibly longer.  The existing stripper and associated 
equipment will likely need to be replaced a few times during that time period.  The county 
Health Department believes that part of the remedial action to reduce the harmful effects of 
the VOC contaminants on the residents of Union Springs must include the following:  

 Installation of a redundant air stripper; 

 Installation of a generator that can power the entire plant, including the air stripper; 

 Maintenance of the existing stripper and associated equipment; and  

 Replacement of the stripper components when needed.  

Response to Comment # 30:  EPA developed the Proposed Plan knowing there were 
exceedances of the untreated water, but it was EPA’s understanding that the upgrades to the 
treatment system that were performed in 2001 at the Village of Union Springs well field were 
sufficient to protect consumers of its supply.  Based on additional information provided to EPA 
after the Proposed Plan was issued, EPA was informed that while the existing equipment was 
effective to date, the system is not capable of ensuring the continuous distribution of water 
that meets drinking water standards for Site-related contaminants in the event of power 
outages or maintenance requirements.  As a result, the selected remedy will include measures 
to ensure that the Village of Union Springs public water supply system is adequately equipped 
to protect users of this supply from Site-related contamination.  A backup generator will be 
provided to power the air stripper during power outages, and a second air stripper (or other 
comparable system/equipment) will be put in place to ensure that operations are not 
interrupted during maintenance of the existing air stripper. 
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It is EPA’s policy not to pay for long-term O&M relating to the provision of potable water that is 
provided through a municipal water supply.  At other sites, responsible parties have funded 
such O&M, often in agreements between the responsible party and the water supplier.  
Therefore, EPA has decided as a matter of policy to include only the construction of the backup 
air stripper and generator for the Village of Union Springs water supply for the protection of 
human health.     

Comment # 31:  The Proposed Plan depends on the implementation of institutional controls to 
protect public health. However, the details regarding what these controls would be are not 
included, making it impossible to effectively comment on that part of the Plan.  

Response to Comment # 31:  Institutional controls would be implemented to help control and 
limit exposure to hazardous substances at the Site.  The objectives of institutional controls 
would be to limit exposure to VOCs in groundwater.  The types of institutional controls which 
would be employed for the groundwater at the Site are any local  laws that limit installation of 
drinking water wells without a permit and informational devices such as advisories published in 
newspapers and periodic letters sent to local government authorities informing them of the 
need to prevent well installation to limit exposure to contaminated groundwater.  In 
implementing the institutional controls called for in the ROD, EPA anticipates the development 
of an Institutional Controls Implementation Action Plan which would specify institutional 
controls to insure that the remedy is protective.  This will include periodic publication of 
informational advisories and may include inspection of local and/or county Health Department 
records to insure that no wells are installed in the vicinity of or at the Site that could impact the 
groundwater plume or result in exposure to contaminated groundwater.   

Comment # 32:  The FS states that an extraction and injection well system will be installed as 
part of the enhanced in-situ biological and abiotic treatment option. Will these extraction wells 
only be used for drawing samples?  If the answer is no, then what else will be extracted and 
why?  Where will these extraction wells be located? 

Response to Comment # 32:   The FS provided a conceptual framework for the implementation 
of Enhanced In-Situ Biological and Abiotic Remediation at the Site, including an 
injection/extraction well network to deliver the nutrients to the impacted aquifer.  An 
extraction well network could be employed for various reasons, such as to aid in the 
distribution of amendments from the injection wells or to potentially collect samples through 
the pumping of groundwater.  During the remedial design, specifications for the construction of 
the delivery system for the selected remedy will be developed, including whether the system 
will include an extraction well network. 
 
Comment # 33:  When someone builds a new home in the plume area, will the homeowners be 
required to connect to the public water supply? 

Response to Comment # 33:  The selected remedy includes provisions for any current or new 
residences impacted by the Site to be connected to the municipal water for their potable water 
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needs.  POETS will be provided, as necessary, and maintained, as part of the selected remedy, 
until the connection to the public water supply is completed.  

Comment # 34:  Currently some homeowners have POET units installed by funding from NYS. 
These units are maintained by the homeowner.  The adequacy of each homeowner’s 
maintenance program is unknown.  The Proposed Plan states that POETS will be provided, as 
necessary, and maintained, as part of this action, until the connection to the public water 
supply is completed.  When will the maintenance of these existing units be provided?  If public 
water is available, will the property owner be required to connect?  Does the plan provide for 
the cost of connection?  

Response to Comment # 34: The selected remedy requires the connection of impacted 
residences to municipal water for their future potable water needs, including any current or 
new residences impacted by the Site.  POETS will be provided, as necessary, and maintained 
until the connection to the public water supply is completed.  This action includes the payment 
for the installation of the household service lines to the public water supply and for the 
installation and maintenance of POETS until the connection to the public water supply is 
completed.  EPA understands that there are currently some homeowners with POETS that were 
installed through funding by New York State. Historically, these homeowners had 
concentrations of Site–related contaminants of concern below federal drinking water standards 
and, as a result, were maintained by the homeowners and not by EPA.  Under the selected 
remedy, the maintenance of these POET systems would continue to remain with the 
homeowners, unless it is determined that the property has been impacted by the Site and 
concentrations of Site-related contaminants exceed federal MCLs or State standards. 
 
Comment # 35:  Currently some homeowners had well water with VOC contaminants, but 
either chose not to have POET systems installed, or the contaminant levels were below the NYS 
standard.  How will these properties be handled? 

Response to Comment # 35:  Homeowners whose wells are contaminated at levels below the 
federal MCLs or state standards are not eligible for the installation of POET systems under the 
selected remedy.  If the concentrations exceed federal MCLs or state standards, then they will 
be eligible for a POET system or for connection to the public water supply.  While not 
anticipated, in certain specific instances EPA may determine that although an exceedance does 
not exist there is sufficient evidence to indicate that the levels will increase above the federal 
MCLs or state standards, thereby warranting the installation of a POET system or connection to 
the public water supply.   
 
Comment # 36:  The Cayuga County Health Department has been sampling some homes for 
many years.  At this point we would like to request that this activity be the responsibility of the 
EPA. 

Response to Comment # 36:  An evaluation of the sampling conducted by the Cayuga County 
Health Department will be conducted and homes impacted by the Site will be sampled under 
this action.  During the remedial design, work plans will be developed that define the scope of 
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groundwater sampling as part of the long-term monitoring program in Area 1 and Area 2.  
Specifications regarding the location, frequency, and sampling parameters will be included in 
the work plans.  For Area 3, a work plan will be developed that defines the scope of additional 
remedial investigation activities, including groundwater sampling.    
 
Comment # 37:  Many private wells were in place in the plume area before the existence of 
contaminated groundwater was known. In addition, many wells have been installed as part of 
the groundwater contamination investigation. Have all of the abandoned wells been properly 
decommissioned to prevent additional pathways for contaminant flow? If not, will this be part 
of the Proposed Plan? 

Response to Comment # 37:  State or County governments may require that wells which are 
abandoned be properly decommissioned.  EPA will not require that homes with abandoned 
wells be decommissioned.  However, in instances where EPA has determined that a residence is 
eligible for a POET or connection to municipal water, EPA would offer to properly 
decommission their private well.  Numerous monitoring wells have been installed by EPA as 
part of the groundwater investigation at the Site and are still being used by EPA.  EPA intends to 
properly decommission monitoring wells, where appropriate.  For example, in 2012 EPA 
abandoned monitoring well EPA-11, located between Bluefield Road and Dunning Avenue, due 
to the borehole collapsing, resulting in EPA’s inability to properly conduct any additional 
sampling.  The well was decommissioned by backfilling with cement grout.  

Comment # 38:  Is there any guarantee that after spending $24 million this problem will be 
resolved for future generations or is this a "possible" solution?  

Response to Comment # 38:  CERCLA mandates that a remedy must be protective to human 
health and the environment, cost-effective, and utilize permanent solutions and alternative 
treatment technologies to the maximum extent practicable.  CERCLA also establishes a 
preference for remedies which employ treatment to permanently and significantly reduce the 
volume, toxicity, or mobility of the hazardous substances, pollutants, or contaminants at the 
Site.  While EPA cannot guarantee the outcomes of the selected remedy, EPA does believe the 
selected remedy will protect human health and the environment, because it is expected to 
restore groundwater quality at the Site to drinking-water standards over the long-term.  The 
enhanced in situ bioremediation is a technology that has been used successfully at other sites 
with similar hydrogeological characteristics to this Site so EPA is confident of its effectiveness. 
Protection will also be achieved by eliminating all remaining direct-contact risks to human 
health and environment associated with contaminated groundwater.  Institutional controls will 
also assist in the protectiveness of human health and the environment by helping to control 
and limit exposure to hazardous substances.  
 
Comment # 39:  With the possibility of "injecting nutrients, microorganisms and other 
chemicals into the groundwater to break down the harmful chemicals" what would the risk 
exposure be to the mix of other chemicals and the toxic chemicals?  How risky are the other 
chemicals that are being injected when mixed with the toxic chemicals?  Would there be a 
chemical reaction to people/places, etc.  
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Response to Comment # 39:  The groundwater in the area where the chemicals would be 
injected and the areas where the injected chemicals may migrate are not currently used as a 
drinking water source, therefore, no exposure to the injected material, nutrients, or 
microorganisms is expected.  Furthermore, the amendments that would be injected into the 
subsurface are non-hazardous.  The selected remedy also contains provisions for a long-term 
groundwater monitoring program that will monitor the impact of materials injected into the 
groundwater. 

Comment # 40:  The Town of Springport requests financial assistance from the “Superfund” to 
help offset the debt that our town was forced to incur to provide safe, potable water to our 
residents.  The groundwater contamination emanating from the Auburn area has, and is 
causing financial hardship for residents to afford living in our rural area. It also has a very 
negative impact on the potential growth for the same reason.  With 28 years and $7,927,589 
left on the water system debt that is added to resident tax bills, it is very strong “dis-incentive” 
for people to locate here. It has and will continue to economically harm our area for some time. 
 
Response to Comment # 40:  EPA is not permitted under the NCP to reimburse the costs of the 
construction, operation and maintenance activities for public supply well treatment systems, 
such as those identified in the comment and, therefore, such costs are not included as part of 
the selected remedy.    

Comment # 41:  Can EPA refer us to any other Superfund site where this type of remediation (In 
Situ Bioremediation) was undertaken successfully? 

Response to Comment # 41:  In-situ bioremediation, including biological reduction of TCE, has 
been applied at many sites across the United States and in very different types of aquifers. 
Some examples of case studies for in-situ bioremediation in fractured rock, such as present at 
this Site, include the use of sodium lactate and cheese whey at the Test Area North site in Idaho 
to treat a TCE source zone and dissolved phase plume in a deep, fractured basalt (Song 2002, 
Macbeth 2006, Wymore 2008); and the use of whey at Edwards Air Force Base in California to 
treat a TCE source zone and dissolved phase plume in a high sulfate, fractured granite (Mora 
2008).  These sites demonstrated effective in-situ bioremediation of chlorinated solvent 
groundwater plumes.  

Comment # 42:   Was the proposed remediation approach proposed by General Electric? 

Response to Comment # 42: No. The proposed remediation approach was developed 
independently by EPA in the Feasibility Study in accordance with applicable EPA guidance and 
regulations.  EPA did review studies conducted by GE as part of its decision making.  

Comment # 43:  Has EPA considered a more expedited remediation like hydrogen peroxide or 
sodium permanganate? 
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Response to Comment # 43:  The injection of chemical oxidants such as hydrogen peroxide, 
persulfate, potassium permanganate and/or ozone are considered to be in-situ chemical 
oxidation (ISCO) technologies; these technologies were considered during the technology 
screening and evaluation process in the Feasibility Study.  This process option has proven to be 
effective and was evaluated in the initial screening steps of the FS to treat NAPL that may be 
encountered in Area 1.  Since a portion of the contamination is expected to be diffused into the 
bedrock matrix due to matrix diffusion, treatment effectiveness with ISCO would be very 
limited because contact between the ISCO agent and the diffused mass is necessary for 
treatment.  If an insufficient amount of oxidant is added or if there is insufficient contact 
between the oxidant and the contaminant, this process option could result in the release of 
contaminants trapped in the adsorbed phase into the dissolved phase, increasing the size of the 
contaminant plume. Since ISCO reactions are exothermic (i.e., they generate heat) increased 
volatilization of contaminants would be likely to occur.  This may increase the potential for 
vapor intrusion risks depending on the location and local lithology.  It should be noted that 
there are no vapor intrusion risks currently at the Site.  In addition, ISCO results in oxidizing 
conditions within the aquifer,; oxidizing conditions hinder the natural reductive dechlorination 
processes by which chlorinated VOCs are biodegraded.  Therefore, use of ISCO could impair the 
natural attenuation processes that are already active in areas of the site.  For these reasons, 
ISCO would be ineffective or highly inefficient and was not retained for further evaluation after 
initial consideration during the screening of alternatives process of the FS.  

Comment # 44:  The plume is clearly moving toward Cayuga Lake and ultimately it will 
contaminate Cayuga Lake and there is no other solution; bioremediation or whatever process 
you want to suggest. In my estimation, using pump and treat is the only way to remedy the 
situation.  

Response to Comment # 44:  Although Groundwater Pump and Treat is a proven technology 
that could successfully treat the VOC-contaminated groundwater in Area 1, the FS identified 
challenges associated with a pump and treat remedy in this area.  One of the challenges is that 
high concentrations of contaminants exist at the Powerex Facility in the shallow aquifer system.  
If a pump and treat remedy is implemented in Area 1 to remove contamination in the deep 
aquifer, where much of the contaminated groundwater is, the potential exists that more 
contamination will be drawn from the shallow aquifer into the deep aquifer.  Measures would 
need to be evaluated to mitigate this potential impact.  Another challenge is the nature of the 
geology.  Because it is a karst formation, there is a potential for sink holes to develop, although 
this is not considered likely, during extensive pumping operations.  Based on the comparative 
analysis of alternatives, Enhanced In-Situ Biological and Abiotic Remediation was determined to 
best satisfy the evaluation criteria associated with selecting a remedy for Area 1 pursuant to the 
NCP.  Among other factors, Enhanced In-Situ Biological and Abiotic Remediation is expected to 
remediate the contamination more quickly than pump and treat. 

Based on the conceptual site model, the contaminant mass is naturally degrading as it is moving 
downgradient.  EPA’s evaluation of the data and the conceptual site model indicates that the 
high concentrations found near the source are not found downgradient at Cayuga Lake and the 
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Union Springs public supply well system.  Historical data and modeling performed by EPA 
indicate that the plume is relatively stable in its current configuration.  The FS did not evaluate 
Groundwater Pump and Treat in Area 2 due to the large area and relatively low concentrations 
of contaminants, as compared to Area 1.   

In addition, it is important to note that a pump and treat system is being employed to address 
the shallow groundwater at the Powerex Facility.  It makes sense to use this technology at this 
location because of the very high concentrations present, the fact that the use of the property 
is controlled so there is less of a concern about hazards associated with sinkhole development, 
and there is not a concern about drawing contamination deeper into the aquifer when pumping 
the shallower portion of the groundwater/aquifer. 

EPA disagrees with the assertion that high concentrations of contaminants will eventually reach 
Cayuga Lake, since it is not consistent with historical data or EPA’s conceptual site model.  
However, based on comments received during the public comment period, EPA is deferring 
remedy selection for Area 3 and will conduct further investigation of groundwater and surface 
water in Area 3.  

Comment # 45: Will people be able to drill in the plume area, including vertical 
hydrofracturing?  

Response to Comment # 45: Well drilling in the contaminated area, including the use of 
hydrofracturing in vertical wells, is regulated by the State of New York and local authorities.  As 
noted above, the selected remedy calls for institutional controls to control and limit exposure 
to VOCs in groundwater until MCLs are met, so appropriate authorities will be aware of the 
contamination in the aquifer if they should receive a request for hydrofracturing in the Site 
area.  In implementing the institutional controls called for in the ROD, EPA anticipates the 
development of an Institutional Controls Implementation Action Plan which would specify 
institutional controls to insure that the remedy is protective.  This will include periodic 
publication of informational advisories and may include inspection of local and/or 
county Health Department records to insure that no wells are installed in the vicinity of or at 
the Site that could impact the groundwater plume or result in exposure to contaminated 
groundwater.   

Comment # 46:  Considering that contamination due to products that were dumped into the 
ground in the 1950s is still present, how did EPA conclude that natural attenuation is occurring?  

Response to Comment # 46: There are multiple lines of evidence that indicate natural 
attenuation is occurring at the Site.  The highest concentrations of TCE occur at locations 
closest to the Powerex Facility.  Most of the contaminants observed outside the facility occur as 
daughter or biodegradation products of TCE, which are primarily cis-1,2-DCE  and vinyl chloride.  
Furthermore, these contaminants are present at much lower concentrations (orders of 
magnitude lower) in Areas 1, 2, and 3 as compared to the concentrations at the Powerex 
Facility.  Other contaminants, such as methanol, acetone, and petroleum-related compounds, 
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which are present in groundwater at the Powerex Facility are absent in downgradient wells.  
These compounds are being used as electron donors (substrate) by indigenous bacteria in the 
aquifer in the process of degrading the TCE.  In addition, geochemical conditions, such as low 
dissolved oxygen and negative oxidation-reduction potential, are conducive to reductive 
dechlorination of TCE and are consistent with active natural attenuation processes.  

Comment # 47:  Several commenters indicated that the triggers for implementation of the 
contingency remedies is not clear.   

Response to Comment # 47:  Specific criteria for implementing either or both of the 
contingency remedies were not included in the Proposed Plan, but have been laid out in the 
ROD.  The contingency remedies for Area 1 and/or Area 2 will be implemented if EPA 
determines that one or more of the following circumstances occur: 

1. Enhanced In-Situ Biological and Abiotic Remediation in Area 1 and/or Monitored Natural 
Attenuation in Area 2, in conjunction with source control at the Powerex Facility, is 
unlikely to achieve MCLs in a reasonable timeframe based on data collected and thus is 
not protective of human health or the environment; or 

2. Long-term monitoring of groundwater and surface water in the vicinity of the Village of 
Union Springs reveals that the VOC contamination is increasing and creating an 
unacceptable risk to receptors, such that the actions undertaken in Area 1 or Area 2 are 
not protective of human health and environment; or 

3. Long-term monitoring reveals “stalling”/incomplete reductive dechlorination of the 
contaminants of concern at the Site, despite efforts to modify the treatment regime; or 

4. The Area 1 pilot study for enhanced in-situ biological and abiotic remediation called for 
in the ROD demonstrates that the RAOs are unlikely to be met in a reasonable 
timeframe; 

Comment # 48:  Several commenters indicated that that a definition of reasonable time frame 
should be provided:  

Response to Comment # 48:  With respect to a definition of a reasonable time frame, there is 
no single definition for all purposes.  Pursuant to CERCLA and the NCP, EPA considers various 
factors when evaluating time frames for achieving groundwater restoration cleanup levels.  For 
example, where the contaminated groundwater is not currently used or an alternate water 
source is readily available, and there is no near-term future need for the resource, it will likely 
be appropriate to consider a longer time frame for achieving restoration cleanup levels.  
Restoration time frames are estimates for all viable remedial alternatives being considered for 
the Site.  For cost estimating and planning purposes, EPA used a 30-year time frame to compare 
the alternatives evaluated at the Site.  However, EPA expects that it will take longer than 30 
years to achieve the MCLs for the Site.  

Comment # 49:  Monitored Natural Attenuation (MNA) is not an active remedy, and as a result, 
the contamination in Areas 2 and 3 is not being addressed.  MCLs will continue to be exceeded. 
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Response to Comment # 49:  In Area 2, Monitored Natural Attenuation relies on reduced 
contaminant migration from upgradient areas and natural processes to achieve MCLs in 
groundwater.  Although MCLs in Area 2 will be exceeded in the short-term, it is expected that 
MNA will achieve the remedial action objectives for the Site, including restoring the aquifer to 
the more stringent New York State drinking water standards within a reasonable time frame.  If 
monitoring reveals Monitored Natural Attenuation is unlikely to achieve MCLs in a reasonable 
time frame, EPA has identified triggers in the ROD for the implementation of a contingency 
remedy, consisting of Enhanced In-situ Biological and Abiotic Remediation for Area 2.  The 
triggers for implementation of the contingency remedy in Area 2 are detailed in Response to 
Comment # 47, above. 

With respect to Area 3, a cleanup decision has been deferred to allow for additional 
groundwater and surface water data investigations.   

Comment # 50:  There are potential springs in Cayuga Lake, particularly around Frontenac 
Island and to the south and north, in the Springport Cove area.  I would like some reassurance 
that more work will be done in Cayuga Lake to identify the springs and collect samples from the 
springs.  

Response to Comment # 50: The Proposed Plan called for long-term monitoring of 
contaminants in the groundwater plume and in the surface water near Union Springs.  
However, based on comments received during the public comment period, EPA has deferred a 
cleanup decision for Area 3.  As a result, an additional investigation will be conducted for 
groundwater and surface water in Area 3.  Work plans will be developed that discuss the type, 
frequency, and locations of additional sampling activities.  These work plans will be shared with 
the community. 

Comment # 51:  Based upon the comprehensive data developed during the RI for both the 
Powerex Facility and the NPL site, enhanced degradation in Area 1 of the NPL site should start 
along the southern boundary of the Powerex facility (i.e., northern edge of Area 1, immediately 
north of West Genesee Street).  Enhanced degradation is not appropriate or necessary as part 
of the recommended remedy in the residential area south of West Genesee Street (i.e., the rest 
of Area 1).  The data and modeling suggest that treatment of volatile organic compounds 
(VOCs) by enhanced degradation using injection wells along the northern edge of Area 1 (i.e., 
southern boundary of the Powerex facility), which is a fundamental component of the 
recommended remedy in the Proposed Plan, will have a significant impact on TCE, cis-1,2-
dichloroethene (cDCE) and vinyl chloride concentrations in the rest of Area 1 (i.e., in the 
residential area immediately south of West Genesee Street), and that enhanced degradation 
using injection wells along the southern edge of Area 1 should not be necessary as a primary 
response measure.  VOCs in groundwater in the eastern portion of Area 1 and the northeastern 
corner of Area 2 (leading up to monitoring well B-60D3) have already undergone substantial 
natural attenuation and the remaining contamination is expected to follow this trend once 
treatment via enhanced degradation along the southern boundary of the Powerex facility (i.e., 
northern edge of Area 1) is in place.  Enhanced degradation in the residential area south of 
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West Genesee Street (i.e., the rest of Area 1) should only be considered as a contingent 
measure if enhanced degradation along the southern boundary of the Powerex facility does not 
result in a significant decrease in the concentrations of VOCs in the monitoring wells within 
Area 1 (e.g., B-55D3, B-58D3) in a reasonable time frame (i.e., five to eight years after injections 
commence).  In other words, use of enhanced degradation in the residential area should be 
contingent upon the results and effectiveness of enhanced degradation along the southern 
boundary of the Powerex facility.  Moreover, the Proposed Plan fails to take into account the 
top-down enhanced biodegradation treatment approach that is being pursued by GE at the 
Powerex facility, beginning with a large pilot test of enhanced in-situ biodegradation (EISB) that 
is currently underway at the north evaporation pit, the primary source area at the facility. 

Response to Comment # 51:  It is premature to make a determination regarding the removal of 
the injection area near the southern end of Area 1.  The effectiveness of the treatment that GE 
is currently piloting for the north evaporation pit at the Powerex Facility is not yet known.  The 
concentrations in the downgradient portions of Area 1 are significant: cis-1,2-DCE was detected 
in well B-55D3 at a concentration of 50,000 µg/l and in well B-58D3 at a concentration of 
47,900 µg/l in June 2010.    The comment argues that the use of enhanced degradation in the 
residential area should be considered as a contingent measure if enhanced degradation along 
the southern boundary of the Powerex Facility does not result in a significant decrease in the 
concentration of VOCs in Area 1 in a reasonable time frame.  As indicated in the Proposed Plan, 
a RAO for the Site is to restore the impacted aquifer to its most beneficial use as a source of 
drinking water by reducing contaminant levels to the federal and state MCLs.  Therefore, an 
action that results in a significant decrease in the concentration of VOCs in Area 1, as stated in 
the comment, is not sufficient to meet the RAOs.  Once the pilot studies are completed, a final 
remedial design will be developed that will consider the results from the pilot studies as well as 
available information about the results of GE’s treatment of the source zone at the Powerex 
Facility.  Specifics regarding the location, frequency, dosage, and timing of injections in Area 1 
will be refined during the remedial design.   

Comment # 52:  Extraction wells are included in EPA’s description of the enhanced degradation 
remedy recommended for Area 1 of the NPL site.  The use of extraction wells is not necessary 
for enhanced degradation in the deep bedrock, nor is it prudent.  Instead, a passive approach 
should be employed that relies on injection alone and does not have the adverse impacts 
associated with extraction in the deep bedrock hydrogeologic unit.  A less-desirable approach 
would involve a semi-passive system, in which extraction wells are just used to aid in the 
distribution of amendments from the injection wells.  The active approach envisioned by EPA in 
its Proposed Plan involving the continuous or near-continuous use of extraction wells can have 
significant adverse impacts and should not be employed in the deep bedrock. 

Response to Comment # 52:  The in-situ remedy would be primarily an injection system and 
extraction wells would be installed, as necessary, to supplement the injection system.  EPA 
acknowledges the concerns expressed in the comment regarding the use of extraction wells.  
However, through proper design and implementation, the impacts of the extraction wells can 
be minimized.  A determination regarding the use of extraction wells, including the specific 
number and location of any extraction wells would be determined during the remedial design.   
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Comment # 53:  GE argued that MNA should be listed as a part of the selected remedy for Area 
1.  As discussed in GE’s comments, natural attenuation is occurring to various degrees in Areas 
1, 2 and 3 of the NPL site.   GE fully expects that if the source at the Powerex Facility is reduced 
through the top-down treatment approach (beginning with the EISB pilot test at the north 
evaporation pit) and/or the flux from the Powerex Facility is reduced via an enhanced 
degradation remedy along the southern boundary of the Facility, then the VOC concentrations 
in the rest of Area 1 (i.e., the residential area south of West Genesee Street) should respond 
rapidly and favorably.  Logically, this should also reduce the flux from Area 1 into the northern 
portion of Area 2 and result in additional attenuation in that area.   
 
Response to Comment # 53:  Although natural attenuation is occurring in portions of the 
aquifer, there is insufficient evidence at this time to demonstrate that natural attenuation 
alone will reduce contamination to acceptable levels in Area 1 within a reasonable time for the 
following reasons: 
 

(1) Despite attenuation, contaminant concentrations are still significant and exceed 1% of 
solubility at multiple locations in portions of Area 1, suggesting possible presence of 
DNAPL; 

(2) The deep bedrock unit at the Powerex Facility has not been characterized (other than 
locations at the property boundary) and contamination in the deep bedrock units within 
the Powerex Facility is not well understood; and 

(3) The effect of the remedial and other activities at the Powerex Facility in the shallow and 
intermediate bedrock zones on contaminant concentrations in Area 1 is currently 
unknown. 

Therefore, the FS did not evaluate MNA as a remedial alternative in Area 1, including the 
downgradient portions of Area 1.  However, the FS did evaluate MNA as a remedial alternative 
for Area 2, and consistent with the statement noted in the comment recognized the reduced 
influx of contamination and attenuation that is anticipated to occur in Area 2 due to source 
control at the Powerex Facility and active remediation in Area 1. 

Comment # 54:  Enhanced degradation should not be employed as a contingent remedy for the 
deep bedrock in Area 2. The contaminant concentrations in this area are already low (i.e., with 
a maximum of 1,200 parts per billion (ppb) cDCE, and a maximum of 230 ppb TCE), and the area 
and volume of groundwater in Area 2 is quite large, making active remediation costly, 
environmentally unsustainable and inconsistent with EPA’s and NYSDEC’s green remediation 
guidance documents.  

Response to Comment # 54:  The concentrations of contaminants in Area 2 exceed MCLs and 
there is some uncertainty as to the ability of Monitored Natural Attenuation to achieve MCLs as 
compared to Enhanced In-Situ Biological and Abiotic Remediation.  For example, the 
concentrations noted in the comment for cis-1,2-DCE and TCE are approximately 240 and 46 
times greater, respectively than the MCL of 5 ppb for each contaminant.  In the event EPA 
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determines that one or more of the triggers identified in the ROD for Area 2 occurs, 
implementation of the contingency remedy is necessary to ensure the protection of human 
health and the environment.  The selection of Enhanced In-Situ Biological and Abiotic 
Remediation as a contingency remedy for Area 2 is consistent with EPA Region 2’s Clean and 
Green Energy Policy.  Pursuant to the policy, EPA considers the factors set out in CERCLA 
Section 121, 42 U.S.C. Section 9621 in selecting a remedy, by conducting a detailed analysis of 
the viable remedial alternatives in accordance with the NCP, 40 CFR Section 300.430(e)(9)(iii) 
and the Office of Solid Waste and Emergency Response (OSWER) Directive 9355.3-01.  The 
environmental benefits of the selected remedy may be enhanced by giving consideration during 
the remedial design, to technologies and practices that are sustainable.   

Comment # 55:  GE does not believe that the concentrations in Area 2 warrant a contingency 
remedy for MNA.  GE states that the hydrogeological features of the Site, including the aerial 
extent of Area 2, depth of the Bertie Formation,  (approximately 1,530 acres), thickness of the 
deep bedrock hydrogeologic unit  make it very expensive to drill down to reach the D3 zone.  
Therefore, GE argues that employing enhanced degradation in the deep bedrock hydrogeologic 
unit throughout Area 2 is impracticable, and it is unlikely that a reasonably-sized enhanced 
degradation remedy within a portion of Area 2 would have an appreciable impact on the VOC 
concentrations throughout Area 2.  The concept of employing enhanced degradation as a 
contingent remedy for the deep bedrock hydrogeologic unit in Area 2 is untenable from 
multiple standpoints and neither the data nor the modeling supports the need for a contingent 
remedy or active remediation (i.e., enhanced degradation) in Area 2.  

Response to Comment # 55:  The comment states that employing Enhanced In-Situ Biological 
and Abiotic Remediation in Area 2 is untenable for reasons related to cost, impracticability, and 
the unlikely appreciable impact on the VOCs.  In selecting a remedy, EPA considers the factors 
set out in CERCLA Section 121, 42 U.S.C. Section 9621, by conducting a detailed analysis of the 
viable remedial alternatives in accordance with the NCP, 40 CFR Section 300.430(e)(9)(iii) and 
the Office of Solid Waste and Emergency Response (OSWER) Directive 9355.3-01.  The detailed 
evaluation of the alternatives against the nine evaluation criteria is presented in the ROD.  The 
ROD provides a summary of the rationale for the selection of Monitored Natural attenuation as 
a principle component of the remedy for Area 2.  However, in Area 2, concentrations of 
contaminants in groundwater exceed MCLs and there is some uncertainty as to the ability of 
Monitored Natural Attenuation to achieve MCLs as compared to Enhanced In-Situ Biological 
and Abiotic Remediation.  In the event EPA determines that one or more of the triggers 
identified in the ROD for Area 2 occurs, implementation of the contingency remedy is necessary 
to ensure the protection of human health and the environment.  

Comment # 56:  Pump and treat should not be employed for the deep bedrock in any area, 
whether part of a primary or contingent remedy.  Pump and treat has the potential to do 
considerable harm, and yet is not expected to be any more effective than enhanced 
degradation.  In addition to interfering with the significant natural attenuation that is already 
occurring, and other adverse effects, pump and treat is also extraordinarily costly, 
environmentally unsustainable, and inconsistent with EPA’s and NYSDEC’s green remediation 
guidance documents. 
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Response to Comment # 56:  EPA recognizes that the implementation of groundwater pump 
and treat in Area 1 poses numerous challenges and is not as “green” as the selected remedy.  
However, if the pump and treat contingency were triggered, the remedial design would specify 
measures to mitigate the potential adverse effects identified in the comment.  Regarding the 
cost comment, EPA agrees that pump and treat is costly.  EPA’s intent is to select a cost-
effective remedy, i.e. a remedy that has costs that are proportional to its overall effectiveness.  
Based on the comparison of overall effectiveness to cost, EPA determined that the selected 
remedy meets the statutory requirement that Superfund remedies be cost-effective in that it is 
the least cost-action which will achieve groundwater standards within a reasonable time frame.  
EPA anticipates that the selected remedy will be successfully implemented.  However, EPA is 
specifying a contingency remedy for Area 1 since there is some uncertainty as to the ability of 
Enhanced In-Situ Biological and Abiotic Remediation to achieve MCLs.    

Comment # 57:  GE noted that the long-term monitoring program for the NPL site can and 
should be more efficient and cost effective than proposed by EPA, noting that the locations of 
the Area 1 wells identified in the residential area (referencing Figure 3 of the Proposed Plan) 
was problematic and that the existing monitoring well network was sufficient.  At a minimum, 
the need for and location of any new monitoring wells should be left to the design stage, and 
should consider the groundwater conditions at that time. 
 
Response to Comment # 57:  EPA has determined that additional monitoring wells will be 
needed to assess the performance of the selected remedy.  The comment notes that 
installation of monitoring wells in Area 1 will be a challenge because Area 1 includes a 
residential neighborhood.  The monitoring locations shown in Area 1 on Figure 3 of the 
proposed plan are conceptual and not final well locations.  The exact number, location, and 
depth of monitoring wells in Area 1 will be finalized during the remedial design.  The selection 
of well locations, to the extent practicable, will be designed to minimize impact on the residents 
in the area.  In addition, EPA will implement a community outreach program to coordinate with 
property owners at locations identified for the installation of wells. 
 
Comment # 58:  GE also raised concerns with the number and locations of monitoring wells for 
the MNA remedy as shown on Figure 2.  GE suggested that fewer wells were needed and that 
existing unused residential supply wells could be utilized for monitoring.  
 
Response to Comment # 58:  The comment recommends the use of existing residential water 
supply wells which are no longer in service as monitoring wells for use during long-term 
monitoring.  The use of such supply wells, in addition to supply wells currently in service such as 
the Village of Union Springs public supply wells, will be considered in the development of the 
long-term monitoring program.  One limitation on the use of existing wells is lack of 
information on their construction, depth, and open interval.  This information can be obtained 
by surveying the well elevation and geophysical logging of the well both of which require the 
permission of the property owner.   The location, access for surveying and logging, and previous 
sampling results will be evaluated in deciding whether or not to consider using an existing well 
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as part of the monitoring network.  The selected remedy includes additional monitoring wells to 
ensure that the monitoring network is adequate to monitor the performance of the remedy.    
 
Comment # 59:  The Proposed Plan states that “[t]he monitoring program would consist of 
quarterly monitoring for parameters such as VOCs, geochemical indicators and hydrogeologic 
parameters.”  Quarterly monitoring is not necessary for a long-term monitoring program, the 
duration of which, as stated in the Proposed Plan, is expected to take many years.  Quarterly 
monitoring is also more frequent than the monitoring already being conducted.  For example, 
EPA has been sampling four POET systems on, at most, a semiannual basis, and the Cayuga 
County Department of Health (CCDOH) has reportedly been sampling a few residential wells 
and/or residential POET systems on an annual basis. Semiannual monitoring is sufficient for the 
MNA program, and it might even be appropriate to consider a tiered monitoring program, in 
which some wells are sampled semi-annually and others are sampled annually or biennially.  In 
addition, flexibility should be preserved to eliminate the sampling of some wells in the MNA 
program once they have reached the federal and state MCLs for a certain period of time (e.g., 
three years of semi-annual sampling, five years of annual sampling).  
 
Response to Comment # 59:  The comment notes that quarterly sampling may be too frequent 
an interval for sampling during long-term monitoring.  The EPA intends to implement a flexible 
long-term monitoring program recognizing that the location, frequency and sample analyses 
over the course of the remediation may change as data needs change.  For example, the 
monitoring plan will consider the need for increased monitoring during initial amendment 
injections and the potential for changes to enhanced biodegradation conditions.  EPA will 
finalize the strategy for long-term monitoring, including location, chemical analyses, and 
frequency of sample collection in the monitoring plan.   
 
The term “geochemical indicators” is used in the Proposed Plan and includes, but is not limited 
to, parameters such as total organic carbon (TOC), dissolved organic carbon (DOC), pH, 
oxidation-reduction potential (ORP), sulfate, chloride, alkalinity, and ferrous iron.  The 
frequency for “geochemical indicator” sampling suggested in the comments will be taken into 
consideration in developing the long-term monitoring plan. The term “hydrogeologic 
parameters” is used in the Proposed Plan and means water level measurements. Water level 
measurements include water levels collected at the time of sampling, synoptic water level 
measurements, and continuous water level monitoring using pressure transducers. 
 
Comment # 60:  In discussing MNA, the Proposed Plan understates the efficacy and extent of 
natural attenuation processes at the site.  The analysis of natural attenuation presented in the 
RI and FS Reports is generally qualitative, despite the inclusion in EPA guidance documents of 
many techniques to more quantitatively assess natural attenuation.  These techniques include 
the use of trend analysis to determine changes in VOC concentrations over time, changes in 
VOC concentration over distance, and calculation of site-specific degradation rates.  When 
these techniques are applied to the available data set, statistically significant declining trends 
over time and distance are evident for many, if not all, of the constituents of concern.  In 
addition, as recognized by EPA in its guidance, MNA as a remedy or remedy component relies 
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on many processes, not just biotic reductive dechlorination.  These include abiotic degradation, 
biodegradation under aerobic or micro-aerophilic conditions, as well as non-degradation 
processes such as diffusion, advection, dispersion and dilution.  In particular, the 
microaerophilic or aerobic processes may become more important as groundwater flows 
downgradient and the potential for intermixing with aerobic groundwater increases.  
 
Response to Comment # 60:  EPA recognizes the potential for monitored natural attenuation 
(MNA) to meet the Remedial Action Objectives (RAOs), which is why it has been selected as the 
preferred remedy for Area 2.  EPA agrees with the comment that MNA as a remedy or remedy 
component relies on many processes not just biotic reductive dechlorination.  A more detailed 
evaluation and quantification of specific MNA processes will be conducted during design and 
implementation of the remedial action for Area 2. 
 
The design of the monitoring program will take into consideration numerous factors to 
demonstrate the effectiveness of the remedy and ensure protection of human health and the 
environment including: whether natural attenuation is occurring according to expectation; 
detecting chages in environmental conditions that may reduce the efficacy of any of the natural 
attenuation processes; identifying any potentially toxic and/or mobile transformation products; 
verifying that the plume is not expanding (either downgradient, laterally or vertically); verifying 
no unacceptable impact to downgradient receptors; detecting conditions that could impact the 
effectiveness of the natural attenuation component of the remedy; demonstrating the efficacy 
of institutional controls to protect potential receptors; and verifying the attainment of 
remediation objectives.   
 
Comment # 61:  The third remedial action objective (RAO) on page 8 of the Proposed Plan 
should also be revised and/or clarified. The Proposed Plan appropriately recommends MNA for 
Areas 2 and 3 of the NPL site.  The stated objective of the remedy is to “[r]educe or eliminate 
the potential for migration of contaminants towards the Village of Union Springs public water 
supply wells,” which are located at the southwest end of Area 3.  This RAO should instead focus 
on the reduction of contaminant concentrations (i.e., TCE and cDCE in this case) within the two 
municipal supply wells to below the federal and state MCLs. 

Response to Comment # 61: EPA acknowledges that the intent of the third RAO in the 
Proposed Plan includes the reduction of contaminant concentrations within the Village of Union 
Springs public water supply wells to below federal MCLs and state standards.  As a result of 
comments received during the public comment period, the selected remedy also includes 
measures to ensure that the Village of Union Springs public water supply treatment system is 
adequately equipped to protect users of this supply.  Furthermore, EPA is deferring remedy 
selection for Area 3 in order to conduct further investigations of the groundwater and surface 
water.  After considering this comment, EPA believes that “reduce or eliminate” terminology is 
not in conflict with the goal stated by the commenter to reduce levels of contaminants at the 
public supply to below MCLs.  In addition, EPA has added the word “continued” to the RAO to 
reflect that contamination has already migrated to the water supply as follows: Reduce or 
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eliminate the potential for continued migration of contaminants towards the Village of Union 
Springs public water supply wells.     

Comment # 62:  EPA’s proposed remedy for the NPL site includes the provision of potable 
water, the maintenance of existing POET systems or the provision and maintenance of new 
POET systems to existing residences that are “impacted by contaminated groundwater at the 
Site” and are not currently connected to the public water supply. With one exception, this 
provision is unnecessary and should be eliminated. The one exception is already being 
addressed; specifically, the one remaining residence with a POET system installed and 
maintained by EPA will be connected to the public water supply.  The language used in various 
portions of the Proposed Plan needs to be revised to be more consistent with the first RAO on 
page 8 of the Proposed Plan, which states that one goal of the remedy is to “[r]educe or 
eliminate exposure … to VOCs in groundwater at concentrations in excess of federal or State 
MCLs.” Further, that RAO should be refined to narrow the scope to only include TCE, cDCE, 
tDCE and vinyl chloride. The language used in various portions of the Proposed Plan should also 
be revised to clarify the geographic scope of the remedy to the “plume” of VOCs identified by 
USEPA (i.e., to within Areas 1, 2 and 3 shown on Figure 2 of the Proposed Plan). 
 
Response to Comment # 62: The provision for and maintenance of new POET systems to 
existing or new residences that are impacted by contaminated groundwater at the Site until the 
connection to the public water supply is completed has been retained as part of the remedy.  
Although the residences with POETS installed by EPA have been connected to the public water 
supply, there still remain residences in the area that are not connected to the public water 
supply.  While these residences currently may not be impacted by the Site, the potential exists 
for Site conditions in the future to change, resulting in the potential need for additional 
connections to the public water supply.  The list of Site-related contaminants in groundwater 
which may trigger the provision and maintenance of new POET system is not limited to TCE, cis-
1,2-DCE, trans-1,2-DCE, and vinyl chloride.  The geographic scope related to POETS will not be 
limited to the areas shown on Figure 2 of the Proposed Plan.  EPA will determine on a case by 
case basis whether or not contamination of a residential well is Site-related and whether or not 
provision and maintenance of new POET systems until connection to the public water supply is 
completed is required.  
 
As part of the remedy institutional controls will be implemented to help control and limit 
exposure to VOCs in groundwater by preventing the installation of new drinking water wells 
within the contaminated areas.  The types of institutional controls which would be employed 
for the groundwater at the Site are existing governmental controls in the form of local laws that 
limit installation of drinking water wells without a permit and informational devices such as 
advisories published in newspapers and letters sent to local government authorities to limit 
exposure to contaminated groundwater.  
 
Comment # 63:  The Cayuga Nation opposes the remedy proposed in the Proposed Plan 
because it  (i) utilizes an unproven technology that has been shown to be unreliable and 
extremely sensitive to site-specific conditions; (ii) is unlikely to successfully remediate 
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groundwater contamination at the Site due to the Site’s complex hydrogeology and other Site 
conditions; (iii) has been selected by EPA in the absence of crucial data concerning groundwater 
plume characteristics; and (iv) will allow contaminated groundwater to continue to flow into 
Cayuga Lake for decades to come.  

Response to Comment # 63:  The EPA and the Cayuga Nation both seek to protect the natural 
environment and safeguard people’s health and well being.  Toward these goals, EPA presented 
a Proposed Plan that is based upon extensive investigation of the hydrology, geology, ecology 
and water quality of the Site, which includes areas of special concern to the Cayuga Nation. The 
proposed remedial methods have been tested, used, and verified at other NPL Sites throughout 
the country.  EPA, in coordination with NYSDEC, has conducted extensive hydrogeologic 
investigations at and around the Powerex Facility and downgradient areas.  However, the RI/FS 
for the Powerex Facility has not yet been completed.  Multiple lines of evidence including 
groundwater flow data, sampling data from new and existing monitoring wells, historical 
groundwater sampling data, plume characterization, surface water sampling and 
microbiological data indicate that the groundwater source areas and the plume have been 
sufficiently defined to proceed with the remedy.  However, as noted in Response to Comment # 
9, EPA will be conducting further investigation and evaluation of surface water (including 
Cayuga Lake) and groundwater in Area 3.  EPA acknowledged in the Feasibility Study that the 
effectiveness of the proposed remedy depends on effective control of the source area at the 
Powerex Facility.  The prompt remediation of contaminant sources at the Powerex Facility is 
critical to the proposed remedy.  EPA will continue to coordinate with NYSDEC regarding the 
remediation of the source area at the Powerex Facility. 

Comment # 64:  The Cayuga Nation states that the Proposed Plan and supporting 
documentation are deficient in the following respects: 

1. Contaminant levels in the plume are considerably higher than acknowledged by the 
Remedial Investigation and Feasibility Study. The cross section revised by Chazen and 
submitted herewith as part of these comments shows this clearly. 

2. Discharge locations of the full mass of the plume have not been identified, and ecological 
evaluations of discharge impacts to receiving lakebed sediment ecosystems in Cayuga Lake 
are incomplete and insufficient, and thus do not accurately reflect potential ecological 
effects on the Lake. 

3. The proposed remedy is based on data with many degrees of uncertainty, is ill-suited to 
the plume’s source conditions, and is likely not cost effective. 

a. Various uncertainties related to hydraulic conditions within the Forge Hollow 
hydrogeologic unit render mass transfer rates and flow paths uncertain. 

b. The remedy is unsuitable for selection because it based on the unfounded and 
unrealistic assumption that the Powerex source area(s) will also be promptly remediated. 
Instead, it is more reasonable and prudent to assume that the Powerex site will continue 
to generate a contaminant plume indefinitely. 
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Response to Comment # 64:  EPA recognizes that additional groundwater data is needed to 
refine groundwater conditions in the vicinity of the Powerex Facility, which will be gathered as 
part of the design of the selected remedy. The overall objective of the RI was to define the 
nature and extent of contamination associated with the Site in sufficient detail to develop 
remedial alternatives in the feasibility study (FS) and select a remedy.  The results of the RI 
were determined sufficient by EPA to meet those objectives, and now prompt remedial 
implementation is appropriate. 

EPA studied the streams and ponds in Union Springs that are groundwater discharge points at 
and near Cayuga Lake as part of the RI.  Sampling of that area found that stream bottom 
sediments concentrations did not exceed the screening criteria for Site-related contaminants. 
Low-level contaminant concentrations were detected in some spring and stream waters. The 
types of VOCs detected in the surface water samples were similar to those detected in the 
Village of Union Springs community water system wells, which draw water from the deep 
aquifer system (including the Forge Hollow geologic unit).  When discharged into the Lake, 
these concentrations are immediately diluted to levels that would not be detected in sample 
analyses. Based on the results of the EPA screening-level ecological risk assessment (SLERA), 
concentrations of Site-related contaminants detected in surface water and sediment do not 
pose any unacceptable risks to aquatic or terrestrial ecological receptors at the Site.  However, 
based on comments received during the public comment period, EPA is deferring remedy 
selection in Area 3. 

With respect to the Powerex Facility, EPA acknowledged in the Feasibility Study that the 
effectiveness of the proposed remedy depends on effective control of the source area at the 
Powerex Facility.  The prompt remediation of contaminant sources at the Powerex Facility is 
critical to the proposed remedy.  EPA will continue to coordinate with NYSDEC regarding the 
remediation of the source area at the Powerex Facility. 

Comment # 65:  The Cayuga Nation states that a more appropriate, reliable, and potentially 
more cost-effective remedy, which the Nation supports, is to pump and treat groundwater in, 
at a minimum, Areas 1 and 2 of the Site.  This conclusion is based on the following: 

1. The Feasibility Study dismisses plume-scavenging pump and treat technologies for Areas 2 
and 3 based on the assumption that the primary contaminant migration zone is 
homogeneous, with relatively low permeability, and that diffusion has generated a large 
contaminant plume that would require voluminous groundwater withdrawals to affect. 
However, these assumptions appear flawed because the broad range of permeability factors 
identified in the Forge Hollow indicates that preferential flow paths do exist and, 
consequently, the main mass of contamination is migrating through these preferred 
pathways. 

2. Impacted fractures have already been identified within the multiple impacted homeowner 
wells that transect the plume axis, offering opportunities for cost-effective plume scavenging 
scenarios. 
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3. If one or more higher-permeability flow paths could be identified, a potentially even more 
effective and less costly plume intercept and treatment program could be designed to 
mitigate the significant contaminant mass beyond the proposed primary Area 1 treatment 
area. Such a remedy coupled with use of the homeowner wells or preferential flow paths (as 
above) could yield a demonstrably shorter plume management time frame, with lower cost 
impact than the current 20-30 year budget estimate proposed for Monitored Natural 
Attenuation. 

4. An effective and cost-efficient hydraulic containment and mitigation program would 
substantially reduce otherwise essentially perpetual contaminant mass loading to Cayuga 
Lake. 

Response to Comment #65:  As the comment indicates, during the initial screening process of 
the FS, plume-scavenging pump and treat technologies were identified for Areas 2 and 3, but 
were not retained for further evaluation because the technology was determined to be 
ineffective at the Site.  Due to the size of the difuse contaminant plume, large volumes of 
extracted groundwater would need to be either discharged to the ground surface or re-injected 
into the aquifer.  The application of either method in either Area 2 or Area 3 is not practicable. 

Comment # 66:   A “one shot” down gradient plume remedy has been proposed for the Area 1 
plume. Once the plume is cleaned by the proposed in-situ injection event, it would be 
disastrous for the aquifer to become recontaminated by any continued discharges from the 
source area.  
 
Response to Comment # 66:  Source control of the source area(s) at the Powerex Facility is an 
integral assumption of the selected remedy for the Cayuga County Groundwater Contamination 
Site.  EPA will continue to coordinate closely with NYSDEC and both agencies are  anticipating 
that the Powerex Facility remediation will be performed in a timely and effective manner.  The 
selected remedy includes multiple injections of amendments over several years, and is not a 
“one shot” treatment, as suggested in the comment.  The frequency, location and the timing of 
the injections will depend on the actual injection agent used and will be determined after the 
pilot study is completed as part of the remedial design. 
 
Comment # 67:   This approach presumes that the entire source area will be clean by the time 
the in-situ effort is invested and that the source area will not promptly re-contaminate the 
affected area.  The feasibility study in fact states that it assumes that residual source areas 
associated with the Powerex site will be controlled or mitigated.  However, the RI data also 
indicates that DNAPL source area(s) remain at the Powerex facility.  DNAPL in fractured bedrock 
has proven over the years to be one of the more difficult environmental contaminant issues to 
locate, control, and mitigate. Few sites with severe bedrock contamination by DNAPL are ever 
fully “cleaned” in any true sense of the word. Most, if not all, continue to bleed DNAPL residues 
for decades.  A review of case studies of DNAPL source area removal actions prepared for the 
US Navy concluded that, “. . . DNAPL remediation efficacy is extremely difficult to gauge, and 
although employing aggressive remedial technologies cannot achieve site closure, significant 
mass removal can be achieved.” (see “ASSESSING THE FEASIBILITY OF DNAPL SOURCE ZONE 
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REMEDIATION: REVIEW OF CASE STUDIES”; Geosyntech, May 2004 (emphasis added)). 
Consequently, it is unlikely that source area remediation at the Powerex facility will ever be 
completely successful. 

Response to Comment # 67:  It is true that DNAPL in fractured bedrock is difficult to locate, 
control, and mitigate and EPA has recognized this in the technical documents prepared for the 
Site.  However, DNAPL would present challenges for any remedial alternative that might be 
selected for the Site.  The FS assumes that that the State lead remedial program is anticipated 
to control releases from the Powerex Facility sufficiently to allow for the EPA remedy to 
succeed.  EPA is coordinating with NYSDEC on the work being conducted by GE at the Powerex 
Facility under state authority.  An active pump and treat remedy is currently operating at the 
Powerex Facility.  To date, this system has removed over 100,000 lbs of VOCs.  In addition, GE is 
currently implementing an in-situ bioremediation pilot test at the Powerex Facility. Based on 
the results of the pilot test, in-situ bioremediation may be implemented in source areas at the 
Facility. EPA will continue to monitor and evaluate the effectiveness of remedial efforts at 
Powerex.  As stated in response to Comment #23, EPA may elect to evaluate additional options 
at the Powerex Facility pursuant to CERCLA to ensure the effectiveness of the selected remedy 
at the Cayuga County Groundwater Contamination Site, though EPA does not envision that this 
will in fact be necessitated.   

Comment # 68:   In order to have any chance of success, the proposed remedy must either 
temporarily alter the geochemistry to enhance biological degradation rates, or require multiple 
injections over an indefinite period of time in order to maintain the conditions in Area 1 needed 
for use of passive MNA in Areas 2 and 3.  
 
Response to Comment # 68:  As indicated previously, the selected remedy anticipates that 
multiple injections will be required in Area 1.  EPA will be evaluating the data in accordance 
with our contingency triggers. 
 
Comment # 69:   This approach is totally inconsistent with the remedial action objectives and 
the regulatory time-frames that must be considered for selecting a permanent remedy. 

Response to Comment # 69:  The selected remedy is consistent with the NCP and EPA guidance 
and policy documents related to meeting the RAOs in a reasonable time frame. 

Schedule 
 

Comment # 70:  The Plan states that the time frame for the preferred alternative exceeds 30 
years.  Which alternative would more quickly accomplish the Remedial Action Objectives?  

Response to comment # 70:  Due to the complex and variable nature of the geology, it is 
difficult to predict the precise remediation timeframes of the alternatives evaluated at the Site.  
EPA expects that the selected remedy will take longer than 30 years to achieve the RAOs.  
However, a 30 year timeframe was used for comparing the remedial alternatives developed in 
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the Feasibility Study.  In Area 1, Enhanced In-Situ Biological and Abiotic Remediation is 
expected to reach the MCLs before Pump and Treat, because groundwater pump and treat is 
less efficient way to remove contaminant mass from groundwater in fractured bedrock.  In Area 
2, Enhanced In-Situ Biological and Abiotic Remediation is expected to reach the MCLs before 
Monitored Natural Attenuation because Monitored Natural Attenuation relies on naturally 
occurring versus destructive processes for the reductive dechlorination of contaminants.  Pilot 
studies will be conducted and additional data will be collected during the remedial design phase 
to assess the effectiveness of the remedy and provide an improved estimate of remediation 
time frames.  

Comment # 71:  The Plan states that if the remedy implemented does not achieve the 
objectives in a reasonable timeframe, a contingency remedy would be implemented.  Please 
define reasonable timeframe.  Also, what specific triggers will result in the implementation of 
the contingency remedy?   

Response to Comment # 71:  Refer to Response to Comments # 47 and # 48. 

Comment # 72: When will the specifics of the long-term monitoring plan be available and when 
will the monitoring commence? 

Response to Comment # 72:  During the remedial design, work plans will be developed that will 
include the specifications for long-term sampling of groundwater.  The work plans will include 
information such as sampling locations, parameters and frequency.  This process will include an 
evaluation of existing data to determine whether any existing homeowner wells could be 
incorporated into the sampling program.  EPA anticipates that the remedial design could take 
approximately 2 to 3 years to complete. The design phase will include some groundwater 
sampling and analysis.  Following the completion of the remedial design, and after a period of 
negotiation for the Consent Decree for the Remedial Action, construction activities will 
commence as part of the remedial action and it is during the remedial action phase that the 
long-term monitoring will be initiated.  Prior to the commencement of the remedial action, EPA 
will provide a notice to the public of the upcoming activities related to the Site and the 
availability of the associated work plans.  

Comment # 73: Once EPA makes its decision on the remedy, when will actual work on the site 
begin?  

Response to Comment # 73:  Following issuance of the ROD, which specifies the selected 
remedy for the Site, EPA expects to enter into negotiations with the noticed potentially 
responsible parties, GE and Powerex, to perform the remedial design.  Once negotiations are 
complete, the remedial design would commence.  EPA expects that the remedial design, 
including the performance of pilot studies, will take approximately 2 to 3 years to complete.  
The remedial action, which includes the construction activities related to the injection of 
amendments into the D3 Zone in Area 1,  will begin upon completion of the remedial design, a 
negotiation period for the Consent for the Remedial Action Consent Decree and bidding and 
contracting for the work. 
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Comment # 74:  How long will it take to remediate the Site? 

Response to Comment # 74:  The timeframe to reach MCLs cannot be precisely determined 
and pilot testing in the field would be required to develop more specific estimates for the 
remediation time frames. However, it is anticipated that it will take greater than 30 years for 
the selected remedy to reach MCLs at the Site.  

Comment # 75: Can the proposed in-situ bioremediation remedial alternative take much longer 
than the pump and treat remedial alternative, which is the proposed contingency remedy for 
Area 1. 

Response to Comment # 75:  In a fractured bedrock hydrogeologic unit, as found in Area 1, it is 
anticipated that Alternative 3 (Enhanced In-Situ Biological and Abiotic Remediation) will achieve 
the MCLs quicker than Alternative 2 (Pump and Treat) since Enhanced In-Situ Biological and 
Abiotic Remediation treats the contamination in-situ at the source.  Although groundwater 
pump and treat can be used in fractured bedrock to try to control the downgradient movement 
of contaminated water, a process called hydraulic containment, it is generally less efficient than 
Enhanced In-Situ Biological and Abiotic Remediation.   

Comment # 76:  Is the pump and treat alternative EPA’s contingency remedy because it would 
be more reliable if ISB doesn't work?  

Response to Comment # 76: While both the Groundwater Pump and Treat and the Enhanced 
In-Situ Biological and Abiotic Remediation alternatives are proven technologies that would 
successfully treat the VOC-contaminated groundwater in Area 1, groundwater pump and treat 
would be significantly more expensive to construct and implement than Enhanced In-Situ 
Biological and Abiotic Remediation, and is anticipated to take longer to achieve MCLs.  
Groundwater Pump and Treat in Area 1 would also present technical difficulties, such as the 
potential for sinkhole collapse induced by pumping, and have the potential to enhance plume 
migration from the source area that would require the development of preventative measures. 

Comment # 77: If after 30 years EPA concludes that ISB isn't working, then would pump and 
treat take another 30 years?  

Response to Comment # 77:  The commenter asks if it would take “another 30 years”.  It should 
be clarified that based on the criteria identified in the triggers for the contingency remedy for 
Area 1, EPA anticipates that it would take significantly less than 30 years to determine if 
Enhanced In-Situ Biological and Abiotic Remediation and/or Monitored Natural Attenuation are 
effective.  EPA will be reviewing the data as it comes and in addition EPA will review its 
effectiveness every five years.  If EPA makes a determination that the selected remedy will not 
be effective, the contingency measure in Area 1 would be implemented and based on available 
information it could take 30 years or more to achieve MCLs.    
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Comment # 78: EPA indicated that once a remedy is selected it will be 2 to 3 years before work 
begins.  How will EPA communicate with people in Areas 1, 2 and 3 to select locations for 
testing and the start of work? How will all of the activities be communicated to residents? 

Response to Comment # 78:  During the remedial design, a work plan would be developed that 
identifies specific target areas for remediation within Areas 1 and 2.  The work plan 
development will take into consideration measures to minimize the impact of the selected 
remedy on residential property owners.  EPA would conduct outreach to inform the community 
of the remedial design plans.  The community outreach would include an initial outreach to the 
general community in which EPA would outline the work that is planned, such as construction 
activities that would be visible to the community, and would coordinate with local governments 
and individual property owners to discuss property access to perform the work.  During this 
process, EPA will periodically develop fact sheets which will be distributed to the public and 
may hold public information meetings, as necessary, to provide the community with 
information regarding upcoming activities related to the Site.  

Comment # 79: Cayuga County requests that a project overview committee or commission be 
established to follow the progress of this site clean-up and oversee the monitoring program, 
and that the Cayuga County Planning and Health Departments are both on the 
committee/commission. 

Response to Comment # 79:  In the Superfund program, a Superfund Community Advisory 
Group (CAG) can be formed for each NPL site and can include members of the community.  The 
CAG is designed to serve as the focal point for the exchange of information among the local 
community and EPA, the State regulatory agency, and other pertinent agencies involved in 
cleanup of the Superfund site.  At some sites, the CAG participates in the review of planning 
documents, such as those described in the comment.  A CAG does not currently exist for the 
Site.  An individual or entity impacted by the Site can request, in writing, that a CAG be formed.  
If EPA were to receive a written request to form a CAG, EPA would seek input from the 
community to determine whether there exists sufficient interest in the development of a CAG 
for the Site.    If interested, the Cayuga County Planning and Health Departments could 
participate in the event that a CAG is formed for the Site.    

Other Comments/Questions 
 

Comment # 80:  The Proposed Plan states that the RI and FS reports have been made available 
to the public.  The EPA states that they encourage the public to review these documents to gain 
a more comprehensive understanding of the Site and the Superfund activities that have been 
conducted.  One of the evaluation criteria for choosing the remedial alternative for this site is 
community acceptance.  These documents however have only been made available for review 
in EPA’s office in New York City and in the Seymour Public Library in Auburn.  In order to 
provide all the residents located within the contaminated plume area, which stretches over 
seven miles, the county Health Department strongly requests that these reports be posted on 
EPA’s website.  

R2-0027411



 

38 
 

Response to Comment # 80:  CERCLA § 113(k)(1) and EPA’s guidance documents require that 
the administrative record be made available to the public at or near the site at issue.  EPA 
supports active community involvement and engagement in the Superfund process by 
establishing local repositories for documents contained in the administrative record.  In support 
of this goal, EPA has provided a full set of the documents in the administrative record to the 
Seymour Public Library in Auburn (in addition to the administrative record repository in EPA’s 
Region 2 offices in New York City) for public review and comment.  EPA also notified the public 
of the location of the repository via public notices and communications with local officials.  In 
response to the request, a copy of the Administrative Record Index for the Site has been posted 
on EPA’s website and is available at: http://www.epa.gov/region02/superfund/npl/cayuga 

Comment # 81:  Under what legal authority will a homeowner be required to connect to the 
public water supply?  Will the homeowner be prevented from installing a well?  Again, under 
what legal authority will they be prevented?  Are the requirements different if a farmer wants 
to install a new well? 

Response to Comment # 81:  Currently, drilling of wells in the area of the Site is governed by 
state and local regulations.  EPA does not have the authority under the CERCLA to require 
residents to connect to the public water supply.  The selected remedy includes a provision for 
the implementation of institutional controls to help control and limit exposure to VOCs in 
groundwater by preventing the installation of new drinking water wells within contaminated 
areas.  The types of institutional controls which would be employed for the groundwater at the 
Site are governmental controls in the form of local laws that limit installation of drinking water 
wells without a permit and informational devices such as advisories published in newspapers 
and letters sent to local government authorities to limit exposure to contaminated water.   

Comment # 82:  What are the consequences of this contamination to the properties located in 
the area you mentioned as being contaminated "from the originating General Electric facility on 
West Genesee Street seven miles southwest to the village of Union Springs"?  From what I have 
been able to find, this sounds like it would affect our property in relationship to the property 
values not to mention that this would be something that would need to be disclosed upon 
selling properties in this area.  Is this correct?  Is there a special place we need to contact or 
register with either NYS/the Federal government or our local County to get a special waiver, if 
you will, for property depreciation.  I can't imagine that our property could increase in value 
while sitting on top of a chemical waste dump (especially in this economical climate). It also 
sounds like the property owners would have a restricted use of land/grounds in this area as 
well.  

Response to Comment # 82:  None of the properties in the seven mile area of the Site are “on 
top of a chemical waste dump”.  Groundwater underneath these properties is contaminated in 
the deep bedrock units, at depths of approximately 200 feet below ground surface.  The 
economic impact of the groundwater contamination is not one of the criteria called for in the 
NCP in site specific remedy selection and, therefore, was not evaluated.  That being said, there 
have been studies that have looked into the impact of Superfund sites on property values.   The 
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studies indicate that disamenities associated with Superfund sites often result in a general 
decline in the quality of life and property values for both residential and non-residential 
properties in the area.  Thus, property values are a powerful indicator of the extent of the real 
and perceived negative impacts of Superfund sites on communities.  Estimating the extent of 
this effect is complex and subject to extensive qualifications and explanation. Nevertheless, the 
available information provides useful insight regarding property values.  The information 
indicates that the impact of a Superfund site on property values varies widely from site to site 
and area to area.  Generally, the presence of a site tends to reduce property values in the 
vicinity of a site, and various response actions may eventually lead to a recovery of these 
values, in whole or in part, at many sites.  These results are not universal, the recovery is not 
always complete, and, for revitalized sites, it is uncertain how much of the recovery is due to 
the cleanup versus the redevelopment.  The following links are to webpages that have 
additional information on the some of the studies that have been performed to date: 
http://www.epa.gov/superfund/accomp/pdfs/SFBenefits-031011-Ver1.pdf and 
http://www.epa.gov/superfund/programs/recycle/effects/property.html 
 
As part of the selected remedy, institutional controls will be implemented to help control and 
limit exposure to hazardous substances at the Site by preventing the installation of new 
drinking water wells within the contaminated areas.  A description of the institutional controls 
is included in Response to Comment # 31. 

Comment # 83:  Is there a specific permit required for any building to be constructed in the 
area of the Site?  Would there need to be special permits issued because of ground and ground 
water disruption?  Is there anything that can spread the contamination?  

Response to Comment # 83:  With respect to permits for construction of a building, the 
commenter should check with the local municipality.  Specifically with regard to Site-related 
contamination, since the contamination is deep underground, there should not be any impact 
from construction activities at the ground surface above the plume area.  The selected remedy 
does include provisions for the implementation of institutional controls that are intended to 
help control and limit exposure to contamination in groundwater by preventing the installation 
of new drinking water wells within the contaminated areas.  Implementation of institutional 
controls in the form of any local laws that limit installation of drinking water wells without a 
permit and informational devices such as advisories published in newspapers and letters sent to 
local government authorities to limit exposure to contaminated groundwater.   

Comment #84:  What is the towns and county response to all this, as we have not received 
anything from them regarding this situation.  It seems that it is business as usual for them.  Or is 
this a project solely dictated at the federal and state level?  

Response to Comment # 84:  The towns and county have been involved in the Site.  Comments 
on the Proposed Plan were received by the Village of Union Springs, Cayuga County and Town 
of Springport.  These comments generally focused on the impact of the contaminated 
groundwater from the Site to the drinking water supply and the associated financial impact to 
ensure that users of the water supply are protected from contamination.  A copy of the 
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comments submitted by Cayuga County, Village of Union Springs and Town of Springport on the 
Proposed Plan are included in Appendix V. 

Comment # 85:  Can the PowerPoint presented at the proposed plan public meeting be sent to 
the Cayuga County Department of Health? 

Response to Comment # 85:  A copy of the PowerPoint presentation has been provided to the 
Cayuga County Department of Health. 

Comment # 86:   Does the new CD that is at the Seymour Library contain new data? 

Response to Comment # 86:  The Seymour Public Library is the local repository for the Site and 
includes a copy of the administrative record.  The administrative record includes documents as 
of the date of the Proposed Plan that were considered or relied upon by EPA in its decision 
making process to select a remedy for the Site, including the Final Remedial Investigation 
Report and Final Feasibility Study Report, dated February 2012.   These documents contain 
sampling and analytical data through June 2010.  Additional data that obtained after June 2010 
will be included in the Site file, at EPA’s offices in New York, as appropriate.  

Comment # 87:  The Proposed Plan summarizes the cost estimates for the various alternatives 
that were evaluated during the FS performed for the NPL site.  The recommended remedy has 
an estimated 30-year present worth of $24.41M, without including the contingent pump-and-
treat component of the remedy.  However, the discount rate used for this and the other 
estimates presented in the Proposed Plan was 7 percent. The current discount rate is 2%, as set 
annually by the Office of Management and Budget (OMB).  Using the current discount rate, the 
30-year present worth estimate for the recommended remedy is $30.12M, which would require 
evaluation of the recommended remedy by the NRRB.  However, it is likely that such review 
could be avoided if USEPA considers and adopts many of the suggestions offered in comments.  
In addition to the above, the Proposed Plan does not explain how contingent remedies are 
handled relative to evaluation by the NRRB, and GE requests that EPA provide regulatory or 
other citations regarding this matter.  The estimated 30-year present worth of the contingent 
remedies (i.e., pump-and-treat in Area 1 and enhanced degradation in Area 2) far exceeds the 
$25M threshold for evaluation by the NRRB, even using the 7 % discount rate. 

Response to Comment # 87:  EPA policy on the use of discount rates for remedial 
investigation/feasibility study cost analyses is stated in the preamble to the NCP (55 FR 8722) 
and in Office of Solid Waste and Emergency Response (OSWER) Directive No. 9355.0-75 
entitled “A Guide to Developing and Documenting Cost Estimates During the Feasibility 
Study”.  Based on the NCP and this directive, a discount rate of 7% should be used in 
developing present value cost estimates for remedial action alternatives during the feasibility 
study.  The 7% discount rate was established through an economic analysis performed by the 
Office of Management and Budget (OMB).  This specified rate of 7% represents a “real” 
discount rate in that it approximates the marginal pretax rate of return on an average 
investment in the private sector in recent years and has been adjusted to eliminate the effect 
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of expected inflation.  Therefore, this rate should be used with “constant” or “real” dollars 
that have not been adjusted for inflation (i.e., a dollar spent in future years is worth the same 
as a dollar spent in the present year), which is the typical situation for remedial 
investigation/feasibility study cost analyses.  For federal facility sites being cleaned up using 
Superfund authority, the guidance states that is generally appropriate to apply the real 
discount rates found in Appendix C of OMB Circular A-94.  These rates, which are also used in 
the President’s annual budget submission to Congress, are based on interest rates from 
Treasury notes and bonds.  Because the federal government has a different “cost of capital” 
than the private sector, these rates are appropriate to use for adjusting future year 
expenditures in a present value calculation for federal facility remediation projects.  Although 
an analogous situation exists for Federal-lead sites that will be cleaned up by EPA using the 
Superfund trust fund (i.e., fund-lead sites), there is always a chance that the site will actually 
be remediated by a private, or “potentially-responsible,” party (i.e., PRP-lead cleanup).  
Therefore, the above-referenced directive states that a 7% discount rate should generally be 
used in calculating net present value costs for all non-federal facility sites.  Therefore, 
consistent with the NCP and this directive, a 7 % discount rate was used in developing cost 
estimates for the alternatives evaluated in the Proposed Plan.  

Remedy review by the National Remedy Review Board is an EPA policy in order to assure 
remedies are consistent with Superfund law, regulations, and guidance.  EPA policy does not 
require that contingency remedies that exceed $25 million in costs undergo evaluation by the 
National Remedy Review Board.  However, in the event that the contingency remedy is 
triggered, EPA will consult with the National Remedy Review Board if the review criteria, in 
existence at that time of contingency remedy implementation, are triggered.  
 

Comment # 88: The folks that worked at GE in 1950s, 1960s, and early 1970s are aging, and 
NOW is the time for EPA to find some of these former workers and interview them. 

Response to Comment # 88:  EPA uses a wide range of tools in its investigation of Superfund 
sites.  EPA’s enforcement activities at the Cayuga County Groundwater Superfund Site are on-
going and, as part of this process, will explore available options, including interviewing former 
employees, to ensure EPA has a comprehensive understanding of the practices and activities at 
the Powerex Facility that resulted in the contamination at the Superfund Site.     
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EPA ANNOUNCES PROPOSED PLAN 

 

This Proposed Plan describes the remedial alternatives 

considered for the contaminated groundwater at the 

Cayuga County Groundwater Contamination Superfund 
site (the Site) and identifies the preferred remedy with the 

rationale for this preference. This Proposed Plan was 

developed by the U.S. Environmental Protection Agency 
(EPA), the lead agency for the Site, in consultation with 

the New York State Department of Environmental 

Conservation (NYSDEC).  EPA is issuing this Proposed 

Plan as part of its public participation responsibilities 
under Section 117(a) of the Comprehensive 

Environmental Response, Compensation, and Liability 

Act (CERCLA) of 1980, as amended, and Sections 
300.430(f) and 300.435(c) of the National Oil and 

Hazardous Substances Pollution Contingency Plan 

(NCP).  The nature and extent of the contamination at the 
Site and the remedial alternatives summarized in this 

Proposed Plan are described in the final Remedial 

Investigation (RI) Report and the Feasibility Study (FS) 

Report, both issued in 2012, as well as other documents 
contained in the Administrative Record for this Site.  

EPA encourages the public to review these documents to 

gain a more comprehensive understanding of the Site and 
the Superfund activities that have been conducted. 

 

This Proposed Plan is being provided as a supplement to 

the above-noted documents to inform the public of EPA 
and NYSDEC’s preferred remedy and to solicit public 

comments pertaining to all of the remedial alternatives 

evaluated, including the preferred alternative. The 
preferred alternative involves the in-situ treatment of 

contaminated groundwater by biological and abiotic 

remediation in Area 1 and monitored natural attenuation 
in Areas 2 and 3. (These three areas are defined below).  

This proposed plan also includes, as a contingency 

remedy pumping and treatment of the groundwater for 

Area 1, and in-situ treatment of contaminated 
groundwater by biological and abiotic remediation for 

Area 2.  

 
The remedy described in this Proposed Plan is the 

preferred remedy for the Site.  Changes to the preferred 

remedy, or a change from the preferred remedy to another 

remedial alternative, may be made if public comments or 
additional data indicate that such a change will result in a 

more appropriate remedial action.  The final decision 

regarding the selected remedy will be made after EPA 

has taken into consideration all public comments.  EPA is 
soliciting public comment on all of the alternatives 

considered in the Proposed Plan and in the detailed 

analysis section of the FS Report, since EPA in 
consultation with NYSDEC may select a remedy other 

than the preferred alternative.  

 

 

 
 

 

COMMUNITY ROLE IN SELECTION PROCESS 
 

EPA and NYSDEC rely on public input to ensure that the 

concerns of the community are considered in selecting an 
effective remedy for each Superfund site.  To this end, 

the RI and FS Reports and this Proposed Plan have been 

made available to the public for a public comment period 
which begins on July 17, 2012 and concludes on August 

16, 2012.  

 

A public meeting will be held during the public comment 
period at the Union Springs High School on August 2, 

2012 at 7:00 p.m. to present the conclusions of the RI/FS, 

to elaborate further on the reasons for recommending the 
preferred alternative, and to receive public comments. 

 

Comments received at the public meeting, as well as 
written comments, will be documented in the 

Responsiveness Summary Section of the Record of 

 

   Superfund Proposed Plan    U.S. Environmental Protection Agency, Region 2 

 

Cayuga County Groundwater Contamination Superfund Site 

Cayuga County, New York 

 
 July 2012            

MARK YOUR CALENDAR 
 
PUBLIC COMMENT PERIOD:  
July 17, 2012 – August 16, 2012 
EPA will accept written comments on the Proposed Plan 
during the public comment period. 
 
PUBLIC MEETING:  August 2, 2012 at 7:00 pm 
EPA will hold a public meeting to explain the Proposed 
Plan and all of the alternatives presented in the Feasibility 
Study. Oral and written comments will also be accepted at 
the meeting. The meeting will be held at the Union Springs 
High School, Union Springs, NY. 
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Decision (ROD), the document which formalizes the 

selection of the remedy. 
 

Written comments on the Proposed Plan should be 

addressed to: 
 

                 Isabel R. Rodrigues 

Remedial Project Manager 

Western New York Remediation Section 
U.S. Environmental Protection Agency 

290 Broadway, 20th Floor 

New York, New York 10007-1866 
Telephone:  (212) 637-4248 

Fax: (212) 637-4284 

e-mail: rodrigues.isabel@epa.gov 
 

 
 

 

SCOPE AND ROLE OF ACTION 
 

The primary objectives of this action are to remediate the 
groundwater contamination, to minimize the migration of 

contaminants, and to minimize any potential future health 

and environmental impacts from the groundwater 

contamination.  This Proposed Plan addresses 
groundwater contamination at the Site.  EPA has 

designated this action as the first and final operable unit 

for Site remediation. 
 

The major source of the groundwater contamination at 

the Site is a facility formely operated by Powerex, Inc., 
located at 2181 West Genessee Street, in the City of 

Auburn, New York.  This facility is being addressed 

under the NYSDEC Superfund program. Remedial 

actions at the former Powerex facility are not the focus of 
this decision document, although successful completion 

(i.e., source control or remediation) of the source area(s) 

at the former Powerex facility is important to the full 

realization of the benefits of the preferred alternative in 

this Proposed Plan.  The source investigation and 
response actions for the former Powerex facility are being 

addressed by General Electric Company (GE) with 

NYSDEC oversight. EPA has identified GE as a 
potentially responsible party under CERCLA for the Site.  

The effectiveness of the remedy in this Proposed Plan 

requires coordination between actions to address 

contaminant sources at the former Powerex facility and 
the proposed remedy.  EPA is coordinating with 

NYSDEC on the source area investigation at the former 

Powerex facility and the remedy described in this 
Proposed Plan.  In the event that source control is not 

successfully implemented pursuant to New York State 

law, EPA may elect to evaluate additional options at the 
former Powerex facility pursuant to CERCLA to ensure 

the effectiveness of the preferred alternative. 

 

SITE BACKGROUND 

 

Site Description  

 
The Site includes a groundwater plume located in Cayuga 

County, New York. Groundwater contaminated with 

volatile organic compounds (VOCs) extends from the 

City of Auburn to the Village of Union Springs, a 
distance of approximately seven miles, and includes the 

Towns of Aurelius, Fleming, and Springport.  Cayuga 

County, which is located in the west central part of New 
York State, is an area referred to as the Finger Lakes 

Region.  A Site location map is provided as Figure 1. 

 
The area contains mostly residential properties 

intermingled with extensive farmland and patches of 

woodlands, as well as some commercial areas.  Two 

public water supply systems serve residences in the 
immediate vicinity of the Site. The Village of Union 

Springs, on the east shore of Cayuga Lake, operates two 

water supply wells. Groundwater from these two wells is 
treated using an air stripper to remove VOCs.  The City 

of Auburn provides water to the Cayuga County Water 

and Sewer Authority and the Town of Springport which 
distribute potable water to the area south and west of 

Auburn. The City of Auburn draws water from Owasco 

Lake, which has not been impacted by the Site. There are 

currently no restrictions on the use of private wells for 
potable water or agricultural use in the area.  

 

Site History 

 

In 1988, routine testing of the Village of Union Springs’ 

municipal drinking water supply, conducted by the New 

York State Department of Health (NYSDOH), revealed 
low levels of cis-1,2-dichloethene (cis-1,2-DCE) and 

INFORMATION REPOSITORIES 
 
Copies of the Proposed Plan and supporting documentation 

are available at the following information repositories: 
 
Seymour Public Library 

Auburn, New York 
Telephone: (315) 252-2571  
Hours of operation:  

Mon. - Wed.: 10 AM to 9 PM 
Thurs., Fri.: 10 AM to 6 PM  
Sat.: 10 AM to 4 PM 

 
USEPA – Region II 
Superfund Records Center 

290 Broadway, 18
th
 Floor 

New York, New York 10007-1866 
(212) 637-4308 

 
Hours: Monday – Friday: 9:00 AM to 5:00 PM 
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trichloroethene (TCE).  In 1989, routine testing of Union 

Springs Academy’s drinking water supply, conducted by 
the NYSDOH, also revealed low levels of cis-1,2-DCE 

and TCE.  In 2000, NYSDEC conducted a potential VOC 

source area investigation, which included sampling 
residential water supplies.  As a result of this 

investigation, 18 residential wells were found to be 

contaminated with VOCs. Distribution of the 

contamination indicated that the source(s) were located to 
the northeast toward the City of Auburn. In 2001, the 

Village of Union Springs installed an air stripper on the 

public water supply to remove the VOC contaminants.  
The Union Springs Academy well is no longer in service, 

and the water supply to the school is now provided by the 

Village of Union Springs public water supply. 
 

In December 2000 and July 2001, EPA initiated a 

response action that included additional groundwater 

sampling and the installation of point-of-entry treatment 
systems (POETS) on private wells with contaminant 

levels above Federal Maximum Contaminant Levels 

(MCLs).  By April 2001, over 300 residential and private 
water supply wells were sampled in connection with 

investigations by EPA, NYSDEC, NYSDOH, and 

Cayuga County Department of Health (CCDOH).  As a 

result of these sampling events, EPA determined that 51 
residential wells and three farm wells (54 total wells) 

were contaminated with VOCs, primarily TCE, cis-1,2-

DCE, and vinyl chloride (VC) at concentrations above 
the Federal MCLs.  Additional residences were found 

with VOC contamination above the State standards, but 

at concentrations less than the Federal MCLs. 
 

Beginning in the fall of 2001, the Cayuga County Water 

and Sewer Authority installed public water lines to reach 

almost all homes in the affected area within the Town of 
Aurelius.  In 2006, the Towns of Springport and Fleming 

installed public water lines to the remainder of the 

affected area in their towns. Residences with POETS 
installed previously by EPA have been connected to the 

public water supply.  EPA continues to maintain 

treatment systems on four impacted wells: three dual-use 
(agricultural/residential) wells, and one residential well.  

There are a limited number of residences with VOC 

contamination levels less than the Federal and State 

MCLs that had POETS installed by the CCDOH with 
funding from the State of New York.  These units are 

currently maintained by the homeowners.  In addition, 

other residences that declined to have POETS installed 
were found with VOC contaminants above the State 

groundwater standard, but at levels below the Federal 

MCLs.   

   
From January 2001 through the present, several 

hydrological investigations and groundwater sampling 

events have been conducted by EPA, NYSDEC and 
NYSDOH, United States Geological Survey (USGS), and 

CCDOH.  These investigations involved the installation, 

hydraulic and geophysical testing, and sampling of 
groundwater monitoring wells and private residential 

wells. EPA has also reviewed studies and sampling 

conducted by GE pursuant to State orders at the former 

Powerex facility. The results of these investigations 
indicated that the former Powerex facility, located north 

of West Genesee Street in the City of Auburn, is the 

primary source of the groundwater contamination.  
 

On September 13, 2001, EPA proposed the Site for 

inclusion on the National Priorities List (NPL) and on 
September 5, 2002, EPA placed the Site on the NPL. 

 

Site Hydrogeology and Conceptual Model 
 

Groundwater investigations at the Site have documented 

the presence of four hydrogeologic units consisting of the 

overburden, shallow bedrock (identified as units S1 

through S3), intermediate bedrock (identified as units I1 
and I2), and deep bedrock (identified as units D1 through 

D6).  The conceptual model regarding groundwater 

contamination at the Site indicates that contaminants 
entered the overburden at the Powerex facility, moved 

downward from the shallow zone, through the 

intermediate zone via vertical fractures or karst features 

and into the deep zone, and then moved laterally from the 
facility and downgradient via groundwater flow, 

primarily in the D3 unit.  This unit is approximately 200 

feet below ground surface, is 15 to 20 feet thick, and is 
highly transmissive due to the development of karst 

solutions features.  

 
The overburden hydrogeologic unit consists of 

glaciolacustrine deposits of clay, silt, fine sand, and 

glacial till. Where present, groundwater in the overburden 

flows towards local surface water bodies or provides 
recharge to underlying bedrock units. The shallow 

bedrock hydrogeologic units are composed of the Upper 

Onondaga/Marcellus Formation (S1), the Middle 
Onondaga (S2), and the Lower Onondaga (S3).  The 

Marcellus is present in the southern area of the Site and is 

typically 50 feet thick. The nominal thickness of the 
Onondaga formation at the Site is 75 feet.   Data collected 

in the shallow bedrock shows that groundwater flow is, 

generally, northward from the residential area south of 

the former Powerex facility towards the Owasco Outlet 
where the shallow groundwater system discharges.  The 

shallow zones can become de-watered locally, suggesting 

that in some places, vertical fracturing extends through 
the underlying intermediate zone, allowing water to drain 

R2-0027420



 

4 

 

into the deep zone.  Near Overbrook Drive and Pinckney 

Road, the water levels from residential wells suggest that 
vertical fractures and low angle faults connect the 

shallow, intermediate and deep bedrock zones. 

 
The intermediate bedrock zone consists of the Manlius 

Formation, which is typically divided into Upper Manlius 

(I1) and Lower Manlius (I2).  At the Site, the Manlius 

often functions as an aquitard separating the shallow and 
deep aquifer units, unless it has been breached by vertical 

fractures.  The nominal thickness of the Manlius 

formation at the Site is 36 feet. 
 

The deep bedrock is divided into six zones.  The Rondout 

comprises the D1 unit.  The Cobleskill comprises the D2 
unit.  The Bertie formation is divided into three units: the 

D3 zone, which encompasses the gypsiferous unit at the 

top of the Forge Hollow Unit, the D4 unit, which is the 

middle of the Bertie Formation, and the D5 unit at the 
bottom of the Bertie Formation.  The D6 unit is the 

Camillus Shale, which is the base unit in the 

hydrostratigraphic system investigated in the RI.  The 
deep bedrock aquifer receives groundwater recharge 

through fractures or karst features connecting the shallow 

and deep bedrock units.  As a result, water levels in the 

deep bedrock can rise rapidly in response to precipitation 
events.  The rapid rise in hydraulic head in the D3 zone 

can cause upward flow along vertical fractures, faults, 

and/or dissolutions voids, resulting in vertical mixing of 
the deep and intermediate zones.  The combined nominal 

thickness of the five deep bedrock zones above the 

Camillus at the Site is about 200 feet, with some 
variations throughout the Site. 
 

RESULTS OF THE REMEDIAL INVESTIGATION 
 
The results of the RI indicate that groundwater south of 

West Genesee Street in Auburn is contaminated in the 

deep bedrock units (D1 through D6 zones) with VOC 

contamination, primarily cis-1,2-DCE, TCE, trans-1,2-
DCE and VC. 

 

Groundwater 
 

A total of 23 multiport groundwater monitoring wells 

were installed by EPA at the Site as part of the RI.  In 
addition, as part of the investigation of the former 

Powerex facility, GE installed 32 individual screened 

monitoring wells in the area south of West Genesee 

Street.  Comprehensive groundwater sampling events 
were conducted by EPA using all available EPA wells in 

July 2006, July 2007, and June 2010.  The June 2010 

sampling event included groundwater samples from the 
GE wells.  During the course of the RI, a total of 603 

groundwater samples were collected from the 23 EPA 

monitoring wells, a total of 82 samples were collected 
from wells installed by GE, and 12 samples were 

collected from residential wells.  Analytical results for 

these samples were compared to EPA and NYSDOH 
promulgated health-based MCLs, which are enforceable 

standards for various drinking water contaminants. 

 

Groundwater contamination exceeding applicable 
drinking water standards has been shown to exist within 

the Site, at highly elevated concentrations in some areas.  

VOCs, primarily cis-1,2-DCE, TCE, trans-1,2-DCE and 
VC, were identified as the Site-related contaminants of 

concern for the deep bedrock units (D1 through D6 

zones).  Specifically, cis-1,2-DCE was detected at levels 
up to 89,200 micrograms per liter (µg/l), trans-1,2-DCE 

was detected at levels up to 1,260 µg/l, TCE was 

detected at levels up to 679 µg/l, and vinyl chloride at 
concentrations up to 5,500 µg/l. 

 

The results of the RI indicate that the potential for natural 
attenuation of chlorinated compounds varies across the 

Site.  Evaluation of monitored natural attenuation (MNA) 

parameters suggests that conditions near the former 

Powerex facility are conducive to reductive 
dechlorination of VOCs, based on the elevated 

concentrations of cis-1,2-DCE and vinyl chloride found 

closer to the source. However, the amenability of natural 
attenuation processes that reduce contaminant 

concentrations in groundwater by destructive 

mechanisms such as biodegradation and chemical 

reactions with other subsurface constituents may be 
localized at or immediately downgradient of the former 

Powerex facility.  Nondestructive mechanisms such as 

dilution, dispersion, and diffusion appear to be the 
dominant natural attenuation mechanisms further 

downgradient of the former Powerex facility. 

Groundwater contamination occurs primarily in deep 

zones of the bedrock aquifer system, and is most 

concentrated in the gypsiferous upper portion of the 

Forge Hollow Unit (D3), which has a greater ability to 
transmit water.  Groundwater contamination with VOCs 

extends from wells on the former Powerex facility south 

to Pinckney Road and then southwest to the Village of 
Union Springs, a distance of approximately seven miles. 

As described in the Site History section above, the 

Village of Union Springs public water supply wells have 
been affected by VOCs associated with the Site. The 

highest concentrations of VOCs were consistently 

detected in monitoring wells located directly south of 

West Genesee Street and the former Powerex facility.   
 

In the area between West Genesee Street and Pinckney 
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Road, VOC contamination occurs in a relatively narrow 

area.  The contaminant distribution observed in these 
wells is consistent with groundwater flow to the 

southwest in the deep bedrock.  Historically, 

groundwater samples collected from monitoring wells 
near the former Powerex facility consistently had high 

VOC concentrations.  Further south of the former 

Powerex facility, along Pinckney Road, the VOC plume 

appears to widen, extending to the east and west along 
Pinckney Road and Overbrook Drive.  In the Pinckney 

Road area, faulting has caused extensive fracturing of 

the bedrock.  The extensive fracturing provides a 
pathway for groundwater to flow between the shallow, 

intermediate, and deep bedrock zones.  

 
South of Pinckney Road, groundwater flow in the deep 

bedrock is toward the southwest, in the direction of 

Cayuga Lake, which is the low point in the regional 

groundwater flow system.  VOCs detected in wells in 
this area occur in the deep bedrock units.  The overall 

distribution of VOCs in the southern area is consistent 

with groundwater flow to the southwest.  VOC sample 
results from groundwater discharge areas (springs) and 

the Village of Union Springs public supply wells 

indicate that groundwater contamination extends to the 

Village of Union Springs. 
  

The shallow and intermediate bedrock units appear less 

transmissive than the D3 unit, and wells set in shallow 
units south of the former Powerex facility frequently 

have dry intervals. 

 
Matrix diffusion is a natural process which attenuates 

plume migration.  Matrix diffusion occurs when 

contaminants diffuse from groundwater into the rock 

matrix.  Back diffusion of these contaminants from the 
rock matrix to groundwater can serve to extend the time 

required to remediate groundwater contamination.  A 

modeling analysis using existing data collected by EPA 
and GE was performed to assess the extent of 

contaminants within the pore spaces of the rock.  For 

planning and estimating purposes, the results of this 
analysis support the use of a 30-year time frame to 

remediate groundwater. 

 

Surface Water and Sediments 
 

The RI included sampling of surface water from Owasco 

Outlet, Crane Brook, and Union Springs.  Sediment 
samples were collected from springs, seeps, and streams 

in the Village of Union Springs.  Concentrations of cis-

1,2-DCE were detected at concentrations exceeding its 

site-specific surface water screening criterion in a spring 
and associated stream in the Village of Union Springs.  

VOCs detected in the surface water samples were similar 

to the VOCs that exceeded site-specific screening 
criteria in groundwater samples.  The VOCs observed in 

the spring and stream in Village of Union Springs 

suggest discharge of contaminated groundwater to the 
surface water bodies.  No VOCs were detected in the 

surface water samples collected from Crane Brook and 

Owasco Outlet at the northern end of the Site. 

 

Vapor Intrusion 

 

EPA investigated the soil vapor intrusion pathway at the 
Site.  VOC vapors released from contaminated 

groundwater and/or soil have the potential to move 

through the soil and seep through cracks in basements, 
foundations, sewer lines, and other openings and affect 

the indoor air quality of overlying buildings. 

 

EPA conducted vapor intrusion sampling at 54 residences 
and one school at the Site.  EPA drilled through the 

basements floors and installed ports in order to sample 

the soil vapor (air) under these residences.  Sampling 
devices called Summa canisters were attached to these 

ports to collect air from below building slabs at a slow 

flow rate over a 24-hour period.  In addition to collecting 

indoor air samples, summa canisters were also used to 
collect outdoor air samples to determine if there were any 

outdoor sources that may impact indoor air quality.  The 

Summa canisters were then collected and sent to a 
laboratory for analyses.  

 

The results of the analyses indicated that the residences 
and school did not have concentrations of VOCs at or 

above EPA Region 2 screening levels in sub-slab and 

indoor air.   

 

Source Investigation 

 

Based on the hydrostratigraphic data, groundwater flow 
data, contaminant distribution data collected during the 

RI, and previous investigations including groundwater 

investigations and sampling conducted by GE, the former 
Powerex facility is the primary source of the VOC 

contamination observed in groundwater at the Site.  No 

other sources of VOCs which can be linked to the 

groundwater contamination were identified during the RI. 
 

The former Powerex facility consists of 55.4 acres of land 

located on West Genesee Street on the boundary of the 
Town of Aurelius and the City of Auburn in Cayuga 

County, New York. GE purchased the property in 1951 

and operated a manufacturing plant where electric 

components, including radar equipment, printed circuit 
boards, and high-voltage semi-conductors were 
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manufactured.  The property was acquired by Powerex, 

Inc. in January 1986, a joint venture of Westinghouse 
Electric Corporation, Mitsubishi Electric America, Inc. 

and GE.  Powerex continued to manufacture high voltage 

semi-conductors until May 1990, when the plant was 
closed.  No manufacturing operations are currently 

conducted at the Site. GE repurchased the property in 

1990. 
 

On March 31, 1993, NYSDEC and GE entered into an 

Order on Consent to perform an RI/FS under state law for 

the former Powerex facility, which is listed on the State 

registry of inactive hazardous waste sites.   The RI/FS is 
currently in progress. Three Interim Remedial Measures 

(IRMs) have also been taken under the Order on Consent.  

The first IRM, conducted in February 1994, included the 
excavation and removal of two laboratory waste solvent 

tanks and their contents.  The second IRM involved the 

installation of additional fencing and gates to restrict 
access at the Site. This work was completed in December 

1994.  The third IRM focused on addressing surface 

water and groundwater in the shallow bedrock source 

areas, including pre-design investigation activities and a 
pilot test for the use of a dual-phase extraction 

technology.  Pursuant to an Interim Action ROD issued 

by NYSDEC in March 1996 under state law and an 
Amended Order on Consent executed on May 12, 1997, 

GE constructed the groundwater extraction and treatment 

system at the former Powerex facility. Operation of that 

system commenced on May 15, 2001.  The system 
consists of 12 extraction wells in and near the source 

areas and one off-facility extraction well.  

 
To date, the system has treated over 60 million gallons of 

groundwater and removed over 100,000 pounds of VOCs 

from the former Powerex facility. The system serves to 
contain contaminants at the former Powerex facility in 

the shallow bedrock and prevent off-site migration. 

However, concentrations of contaminants in the 

extraction area still remain high.  
 

In 2011, GE performed a bench-scale microcosm study to 

investigate abiotic degradation of TCE in groundwater by 
iron sulfides at the former Powerex facility.  The study 

was performed to assess whether abiotic degradation of 

TCE is occurring within the aquifer. The study results 
suggest that abiotic degradation is occurring in the 

aquifer and is contributing to the natural attenuation of 

TCE and cis-1,2-DCE observed in groundwater. The 

study further revealed that a large amount of natural 
attenuation was found to be due to biotic degradation. 
 

 

 

RISK SUMMARY 

 
As part of the RI, EPA conducted a baseline risk 

assessment to estimate the current and future effects of 

contaminants on human health and the environment.  A 
baseline risk assessment is an analysis of the potential 

adverse human health and ecological effects of releases 

of hazardous substances from a site in the absence of any 

actions or controls to mitigate such releases, under 
current and future land, groundwater, surface water, and 

sediment uses.  The baseline risk assessment includes a 

Human-Health Risk Assessment (HHRA) and an 
ecological risk assessment. 

 

The cancer risk and non-cancer health hazard estimates in 
the HHRA are based on reasonable maximum exposure 

scenarios and were developed by taking into account 

various health protective estimates about the frequency 

and duration of an individual's exposure to chemicals 
selected as chemicals of potential concern (COPCs), as 

well as the toxicity of the contaminants.  Cancer risks and 

non-cancer health hazard indices (HIs) are summarized 
below. Please see the text box on page 8 for an 

explanation of these terms. 

 

The Site currently includes residential neighborhoods 
intermingled with extensive farmland and parcels of 

woodlands, as well as commercial/industrial land.  Future 

land use is expected to remain the same, with the 
potential for additional future residential development.  In 

the surrounding area, private and public supply wells 

meet domestic and agricultural water supply needs and 
septic systems are used for sanitary disposal.  In 2006, the 

City of Auburn public water supply system was extended 

to the Towns of Aurelius, Fleming, and Springport.   

 
The baseline risk assessment began by selecting COPCs 

in the various media that would be representative of Site 

risks.  The media evaluated as part of the HHRA included 
groundwater, surface water and sediment.  Groundwater 

at the Site is designated by NYSDEC as a potable water 

supply.  The COPCs for the Site groundwater are cis-1,2-
DCE, trans-1,2-DCE, TCE, and VC. No COPCs were 

identified for sediment or surface water.  

 

The baseline risk assessment evaluated health effects that 
could result from exposure to contaminated media 

through ingestion, use of groundwater for potable 

purposes, including ingestion of and dermal contact with 
groundwater, inhalation of vapors in the bathroom after 

showering, and wading in Site waterways. Based on the 

current zoning and anticipated future use, the risk 

assessment focused on a variety of possible receptors, 
including current and future recreational users, future 
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residents, and future commercial workers.  However, 

consistent with the anticipated future use of the Site, the 
receptors most likely to be in contact with media 

impacted by site-related contamination, e.g., 

groundwater, were primarily considered when weighing 
possible remedies for the Site.   

 

These potential receptors include the future residents, 

future commercial workers, and future construction 
workers. A complete discussion of the exposure pathways 

and estimates of risk can be found in the Human Health 

Risk Assessment for the Site in the information 
repository. 

 

A screening-level ecological risk assessment (SLERA) 
was conducted to evaluate the potential for ecological 

effects from exposure to surface water and sediment.  

Surface water and sediment concentrations were 

compared to ecological screening values as an indicator 
of the potential for adverse effects to ecological 

receptors.  A complete summary of the methodology 

utilized can be found in the Screening Level Ecological 
Risk Assessment for the Site in the information 

repository. 

The results of the RI indicated that sediments were not 

contaminated with site-related contaminants. Therefore, 

no risks were calculated for exposure to Site sediments. 
Exposure to surface waters did not pose an unacceptable 

cancer risk or non-cancer hazard.   

 
A vapor intrusion screening evaluation indicated potential 

for VOCs in groundwater to migrate into buildings in the 

areas along and south of West Genesee Street, in the 
vicinity of Pinckney Road, and at potential groundwater 

discharge areas in Union Springs.  In 2009, EPA 

conducted an investigation of vapor intrusion into 

structures within the area by collecting subslab and 
indoor air data. EPA evaluated the vapor intrusion data 

collected in 2009 and determined that there was no 

unacceptable risk from vapor intrusion into homes and 
school that were tested. EPA determined that additional 

vapor intrusion investigations were not necessary as there 

was no unacceptable risk in the homes and school that 

were tested. 
 

Human Health Risk Assessment 

 
EPA’s statistical analysis of groundwater sampling data 

found that the average concentration of cis-1,2-DCE, 

trans-1,2-DCE, TCE, and VC in the groundwater were 
1,459 µg/l, 26 µg/l, 11 µg/l, and 71 µg/l, respectively.  

All were detected in the groundwater in excess of EPA’s 

Safe Drinking Water Act MCLs of 70 µg/l, 100 µg/l, 5 

µg/l, and 2 µg/l, respectively.  These concentrations also 

exceed the NYSDOH MCLs, which are 5 µg/l for cis-1,2-
DCE, trans-1,2-DCE, and TCE, and 2 µg/l for VC.  These 

concentrations are associated with an excess lifetime 

cancer risk of 2 x 10
-4

 for the future Site worker, 5 x 10
-4

 
for the future adult resident, and 4 x 10

-3
 for the future 

child resident.  The calculated non-carcinogenic hazard 

quotients (HQs) are: future Site worker HQ=7, future 

adult resident HQ=21, and future child resident HQ=51.  
 

These cancer risks and non-cancer health hazards indicate 

that there is significant potential risk to potentially 
exposed populations from direct exposure to 

groundwater.  For these receptors, exposure to 

groundwater results in either an excess lifetime cancer 
risk that exceeds EPA’s target risk range of 10

-4
 to 10

-6
 or 

an HI above the acceptable level of 1, or both. The 

chemical in groundwater that contributes most 

significantly to the cancer risk and non-cancer hazard is 
VC. 

 

Ecological Risk Assessment 

 

The SLERA focused on identifying potential 

environmental risks associated with aquatic environments 

present at the Site.  The SLERA focused on impacts of 

contaminants in surface water and sediment from three 

water bodies: Owasco Outlet, Crane Brook, and ponds 

and streams in Union Springs.   
 

The primary risk scenarios for aquatic organisms 

considered were from direct contact with, and ingestion 
of, contaminated surface water and sediment. A 

comparison of maximum concentrations of contaminants 

detected in Site surface water and sediment to published 

ecological screening levels (ESLs) indicate no risks to 
ecological receptors.  Thus, no COPCs were identified for 

surface water or sediment.  Consequently, the potential 

risk for ecological receptors was considered insignificant.  
 

Based on the results of the SLERA, concentrations of 

contaminants detected in surface water and sediment at 
the Site are unlikely to pose any unacceptable risks to 

aquatic or terrestrial ecological receptors at the Site. 

 

Summary of Human Health and Ecological Risks 
 

The results of the HHRA indicate that the contaminated 

groundwater presents an unacceptable human health 

exposure risk.  The SLERA indicated that the Site does 
not pose any unacceptable risks to aquatic or terrestrial 

ecological receptors. 
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Based upon the results of the RI and the risk assessment, 

EPA has determined that actual or threatened releases of 
hazardous substances from the Site, if not addressed by 

the preferred remedy or one of the other active measures 

considered, may present a current or potential threat to 
human health or welfare or the environment.  EPA has 

determined that the Preferred Alternative identified in the 

Proposed Plan is necessary to protect public health or 

welfare or the environment from actual or threatened 

releases of hazardous substances into the environment. 

 

REMEDIAL ACTION OBJECTIVES 

 
Remedial action objectives (RAOs) 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), to-be-considered (TBC) 

guidance, and site-specific risk-based levels. 

 
The following RAOs for contaminated groundwater will 

address the human health risks and environmental 

concerns: 
 

 Reduce or eliminate exposure (via ingestion and 

dermal contact) to VOCs in groundwater at 

concentrations in excess of federal and State 

MCLs; 
 

 Restore the impacted aquifer to its most 

beneficial use as a source of drinking water by 

reducing contaminant levels to the federal and 

State MCLs; and,  
 

 Reduce or eliminate the potential for migration of 

contaminants towards the Village of Union 

Springs public water supply wells.  

 

SUMMARY OF REMEDIAL ALTERNATIVES 

 

CERCLA '121(b)(1), 42 U.S.C. '9621(b)(1), mandates 

that remedial actions must be protective of human health 
and the environment, cost-effective, comply with 

ARARs, and utilize permanent solutions and alternative 

treatment technologies and resource recovery alternatives 
to the maximum extent practicable.  Section 121(b)(1) 

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 '121(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 justified pursuant to CERCLA '121(d)(4), 42 U.S.C. 

'9621(d)(4). 
 

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 

WHAT IS RISK AND HOW IS IT CALCULATED? 
 
Human Health Risk Assessment:  A Superfund baseline human health 
risk assessment is an analysis of the potential adverse health effects 
caused by hazardous substance releases from a site in the absence of 

any actions to control or mitigate these under current- and future-land 
uses.  A four-step process is utilized for assessing site-related human 
health risks for reasonable maximum exposure scenarios. 

 
Hazard Identification: In this step, the chemicals of potential concern 
(COPCs) 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 in air, water, 
soil, etc. identified in the previous step are evaluated.  Examples of 
exposure pathways include incidental ingestion of and dermal contact with 

contaminated soil and ingestion of and dermal contact with contaminated 
groundwater.  Factors relating to the exposure assessment include, but 
are not limited to, the concentrations in specific media that people might 
be exposed to and the frequency and duration of that exposure.  Using 

these factors, a “reasonable maximum exposure” scenario, which portrays 
the highest level of human exposure that could reasonably be expected to 

occur, is 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 non-cancer health hazards, 
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 non-cancer health hazards.   
 
Risk Characterization: This step summarizes and combines outputs of the 

exposure and toxicity assessments to provide a quantitative assessment 
of site risks for all COPCs.  Exposures are evaluated based on the 
potential risk of developing cancer and the potential for non-cancer health 

hazards.  The likelihood of an individual developing cancer is expressed 
as a probability.  For example, a 10

-4
 cancer risk 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 identified in the Exposure Assessment.  
Current Superfund regulations for exposures identify the range for 

determining whether remedial action is necessary as an individual excess 
lifetime cancer risk of 10

-4
 to 10

-6
, corresponding to a one-in-ten-thousand 

to a one-in-a-million excess cancer risk.  For non-cancer health effects, a 

“hazard index” (HI) is calculated.  The key concept for a non-cancer HI is 
that a “threshold” (measured as an HI of less than or equal to 1) exists 
below which non-cancer health hazards are not expected to occur.  The 

goal of protection is 10
-6

 for cancer risk and an HI of 1 for a non-cancer 
health hazard.  Chemicals that exceed a 10

-4
 cancer risk or an HI of 1 are 

typically those that will require remedial action at the Site and are referred 

to as Chemicals of Concern or COCs in the final remedial decision or 
Record of Decision. 

 

R2-0027425



 

9 

 

groundwater alternatives, including a no action 

alternative.   
 

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 

any potentially responsible parties, or procure contracts 

for design and construction. 
 

Common Elements 

 
All of the alternatives, with the exception of the no action 

alternative, include common components.  Alternatives 2 

through 4 require the connection of residences currently 
using POETS to the public water supply system for their 

future potable water needs.  This action includes any 

current or new residences that are impacted by 

contaminated groundwater at the Site and will provide the 
physical connection from the house to the water main.  

POETS will be maintained, as part of this action, until the 

connection to the public water supply is conducted.  
Currently, EPA maintains a POET at one residence. 

These alternatives also require the treatment of extracted 

groundwater at impacted agricultural or dairy farms 

through air stripping or carbon treatment.  Existing 
systems will be maintained, as necessary.  Currently, 

EPA maintains treatment systems at three dairy farms.  

Each of these alternatives requires the long-term 
monitoring of the groundwater, long-term monitoring of 

surface water in Union Springs and institutional controls 

for groundwater use restrictions.  
 

Institutional controls are anticipated to include existing 

governmental controls, such as well permit requirements, 

and informational devices, such as publishing advisories 
in local newspapers and issuing advisory letters to local 

governmental agencies, regarding groundwater use in the 

impacted area.   
 

Remediation Areas   

 
As mentioned previously, the Site extends from the City 

of Auburn to the Village of Union Springs, a distance of 

approximately seven miles.  Since the concentration of 

contaminants in groundwater significantly decreases with 
distance from the former Powerex facility towards the 

Village of Union Springs, the remedial alternatives 

developed in the FS are categorized by Site areas and are 
based on the level of impacts and the type of process 

options that may be used to address a given area of the 

Site.  For remedial planning and cost estimating purposes, 

the Site has been divided into three approximate areas 
(refer to Figure 2). 

 

Area 1 consists of the impacted area immediately south 
of the former Powerex facility and extends approximately 

700 to 900 feet south of West Genesee Street.  In Area 1, 

cis-1,2-DCE was detected at a maximum concentration of 
89,200 µg/l, TCE was detected at a maximum 

concentration of 679 µg/l, trans-1,2-DCE was detected at 

a maximum concentration of was 1,260 µg/l, and the 

maximum detected concentration of VC was 5,500 µg/l. 
 

Area 2 consists of the impacted area immediately south-

southwest of Area 1, and extends to the southwest to the 
Town of Aurelius. In Area 2, concentrations of cis-1,2-

DCE in residential wells were generally less than 500 

µg/l, concentrations of TCE were generally less than 70 
µg/l, concentrations of trans-1,2-DCE were less than 20 

µg/l, and VC was not detected.  In general, the highest 

concentrations of contaminants detected in Area 2 

groundwater are approximately 100 times less than the 
highest groundwater concentrations detected in Area 1. 

 

Area 3 consists of the impacted area immediately south 
and southwest of Area 2 extending to and including 

Union Springs.  Historical concentrations of cis-1,2-DCE 

in residential wells were generally less than 500 µg/l, 

concentrations of TCE were generally less than 70 µg/l, 
concentrations of trans-1,2-DCE were generally less than 

10 µg/l, and concentrations of VC were generally less 

than  40 µg/l. Sampling of the three permanent 
groundwater monitoring wells in Area 3, installed by 

EPA as part of the RI, revealed VOC concentrations 

below federal and State MCLs.  In addition, recent 
sampling of the influent water at the two Village of 

Union Springs’ municipal drinking water supply wells 

detected cis-1,2-DCE and TCE below federal and State 

MCLs.    Nevertheless, certain private wells continue to 
exceed State or Federal MCLs in Area 3.   

 

The screening process conducted as part of the FS 
evaluated a wide range of technologies to remediate the 

contaminated groundwater at the Site.   As part of this 

process, EPA determined that, in addition to no action, 
groundwater pump and treat and enhanced in-situ 

biological and abiotic remediation would be evaluated to 

remediate Area 1.  No action, enhanced in-situ biological 

and abiotic remediation and monitored natural attenuation 
would be evaluated to address Area 2.  No action and 

monitored natural attenuation would be evaluated to 

address Area 3.   
 

MNA was not evaluated to remediate Area 1 since 

groundwater contamination concentrations are considered 

too high to be able to achieve the RAOs with MNA 
alone.  Groundwater pump and treat was not evaluated to 
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remediate Area 2 since pumping in Area 2 would have 

the potential to enhance plume migration from the source 
areas.   

The development of remedial action alternatives for 
evaluation in Area 3 considered the generally lower 

concentration of contaminants in the area and the 

expected reduced contamination migration to Area 3 

from remediation in Area 1 and Area 2.  As a result, only 
MNA and no action were considered for Area 3, and the 

alternatives of pump and treat and enhanced in-situ 

biological and abiotic remediation were screened out for 
this area.   

As detailed in the FS Report, the development of the 
alternatives for evaluation in each area assumed that 

source areas within the former Powerex facility with high 

contaminant concentrations would be effectively 

controlled by remedial activities undertaken with 
NYSDEC oversight within the facility.   

Alternative 1:  No Action (Considered for Areas 1 -3) 
 

The NCP requires that a “No Action” alternative be 

developed as a baseline for comparing other remedial 
alternatives. Under this alternative, there would be no 

remedial actions conducted at the Site to control or 

remove groundwater contaminants. This alternative does 

not include monitoring or informational institutional 
controls. Because this alternative would result in 

contaminants remaining above levels that allow for 

unrestricted use and unlimited exposure, CERCLA 
requires that the Site be reviewed at least once every five 

years.  If justified by the review, additional response 

actions may be implemented.  
 

Capital Cost:      $0 
Annual Operations & Maintenance (O&M) 

 Costs:        $0 

Present-Worth Cost:    $0 
Construction Time:   Not Applicable 

 

Alternative 2: Groundwater Pump and Treat                               

(Considered for Area 1 only) 

 

This remedial alternative consists of the extraction of 

groundwater via pumping wells and treatment prior to 
disposal. Groundwater is pumped to remove contaminant 

mass from areas of the aquifer with elevated 

concentrations of contaminants.  For this conceptual 
design, it is estimated that groundwater extraction wells 

would be installed in the D3 unit of the aquifer. A 

treatment plant with a capacity of approximately 400 

gallons per minute (gpm) would be constructed within or 
near the Site to achieve the mass removal objectives.  

Extracted groundwater with VOC contamination would 

be treated by air stripping. Air stripper effluent may be 
treated with a thermal oxidizer system, in accordance 

with federal and State regulations prior to being 

discharged into the atmosphere, if necessary.  Due to the 
variation in hydraulic and hydrogeologic properties, as 

well as the contaminant concentrations, during the 

remedial design, pilot studies and performance tests will 

be conducted to determine the number and location of 
extraction wells needed to ensure that the required mass 

removal is achieved.  During the remedial design, a 

determination will also be made either to discharge 
treated extracted groundwater to surface water or to 

reinject it to groundwater.   
 

Capital Cost:     $20.05 Million 
Annual O&M Costs:      $2.81 Million 
Present-Worth Cost:   $53.8 Million 

Construction Time:    24 months  

 

Alternative 3:  Enhanced In-Situ Biological and 

Abiotic Remediation (Considered for Area 1 and 

Area 2) 
 
Enhanced in-situ biological and abiotic remediation 

involves the injection of an electron donor, nutrients, 

dechlorinating microorganisms (i.e., bioaugmentation), 
and/or other chemicals into the groundwater at the 

impacted depths using an extraction-reinjection well 

network. Once delivered, these chemicals promote 

reductive dechlorination, a process used to describe the 
degradation of VOCs.  

 

There are several different in-situ treatment process 
options that are potentially applicable under this 

alternative, including Enhanced Anaerobic 

Bioremediation (EAB) and Biogeochemical 

Transformation (BT).  EAB is the process of adding a 
carbon source as an electron donor, which would promote 

the biological reductive dechlorination of VOCs by 

microorganisms in the subsurface.  Lactate, emulsified 
vegetable oil (EVO), and whey are examples of carbon 

sources used to promote the biodegradation of 

chlorinated solvents by naturally occurring 
microorganisms called Dehalococcoides.  

 

Biogeochemical transformation degrades chlorinated 

solvents though a combination of biological and abiotic 
(i.e., not dependent on microorganisms) processes.  This 

process involves the addition of a carbon source (such as 

lactate, EVO, or others) along with a source of iron 
and/or sulfate to promote both biotic and abiotic 

reductive dechlorination processes.    
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The FS evaluated each of these four process options. The 

cost information provided below is for the BT process 
option which a bench-scale study suggests would be 

effective.  Detailed cost information for each process 

option is included in the FS.  The estimated cost of this 
alternative is contingent upon numerous factors, such as 

the injection material, dosage requirements and number 

of subsequent injections.  Further evaluation during the 

remedial design would be required to determine the 
specific process option (i.e. carbon source) or 

combination of process options to be implemented. Pilot 

studies would be required to assess treatment 
effectiveness. During the remedial design, further 

evaluation would be conducted to determine the effective 

number and location of the injection well network in 
delivering the agents into the subsurface.  It is anticipated 

that repeated injections may be necessary.    

 

Area 1 
 

Capital Cost:     $16.29 Million 

Annual O&M Costs:   $163,300 
Present-Worth Costs:   $18.32 Million 

Construction Time:   24 months 

 

Area 2 
 

Capital Cost:     $ 10.36 Million 

Annual O&M Costs:   $ 163,300 
Present-Worth Costs:   $ 12.39 Million 

Construction Time:   24 months 

 

Alternative 4: Monitored Natural Attenuation 

(MNA) (Considered for Area 2 and Area 3) 

 
This remedial alternative relies on monitored natural 

attenuation to address the groundwater contamination.  
Natural attenuation is the process by which contaminant 

concentrations are reduced by various naturally occurring 

physical, chemical, and biological processes.  The main 
processes include biodegradation, dispersion, dilution, 

sorption, volatilization, and chemical or biological 

stabilization, transformation, or destruction of 

contaminants.  These processes occur naturally, in-situ, 
and act to decrease the mass or concentration of 

contaminants in the subsurface.  Only non-augmented 

natural processes are relied upon under this alternative.  
Augmentation through addition of electron acceptors or 

nutrients is considered an in-situ technology.  Since this 

alternative does not involve active remediation, the 
effectiveness of this alternative in Areas 2 and 3 depends 

on the effectiveness of the alternative implemented in 

Area 1 in preventing downgradient migration of 

contamination.  Implementation of this alternative 

includes the installation of additional monitoring wells, 
periodic sample collection and analysis, data evaluation, 

and contaminant concentration trend analysis. 

  
Area 2 

Capital Cost:     $246,000 

Annual O&M Costs:   $134,000 

Present-Worth Cost:   $1.91 Million 
Construction Time:         2 months  

 

Area 3 
Capital Cost:     $771,650 

Annual O&M Costs:   $274,900 

Present-Worth Cost:   $4.18 Million 
Construction Time:         3 months  

 
EVALUATION OF ALTERNATIVES 
 

During the detailed evaluation of remedial alternatives, 

each alternative is assessed against nine evaluation 
criteria, namely overall protection of human health and 

the environment, compliance with ARARs, long-term 

effectiveness and permanence, reduction of toxicity, 

mobility, or volume through treatment, short-term 
effectiveness, implementability, cost, and state and 

community acceptance.  

 
Refer to the table on the next page for a description of the 

evaluation criteria. 

 

This section of the Proposed Plan profiles the relative 
performance of each alternative against the nine criteria, 

noting how each compares to the other options under 

consideration.  A detailed analysis of alternatives can be 
found in the FS Report. 

 

Overall Protection of Human Health and the 

Environment 

 

Each of the alternatives evaluated for Areas 1, 2, and 3, 

except Alternative 1: No Action, would provide 
protection of human health and the environment. 

Alternatives 2 and 3 are active remedies that address 

groundwater contamination.  Alternative 4 relies on 
certain natural processes to achieve the cleanup levels.  

Alternatives 2 and 3 in Area 1, Alternatives 3 and 4 in 

Area 2, and Alternative 4 in Area 3 would restore 
groundwater quality over the long term.  As to each Area, 

each of the alternatives evaluated for that Area would 

achieve overall protectiveness.  
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Alternatives 2, 3, and 4 when combined would achieve 

protectiveness through a combination of reducing 
contaminant concentrations in groundwater and limiting 

exposure to residual contaminants through the 

implementation of governmental and informational 
institutional controls.  Informational institutional controls 

would help limit exposure by restricting the use of, and 

access to, contaminated groundwater.  Alternatives 2, 3, 

and 4 also assume the control of contaminant migration 
from the former Powerex facility. 

 

Alternative 2 would be protective in Area 1 through 
reducing contaminant concentrations via extraction and 

treatment of groundwater. Protectiveness under 

Alternative 3 is achieved in Areas 1 and 2 through 

reducing contaminant concentrations in-situ via the 
injection of materials to facilitate the degradation of 

contaminants, and protectiveness under Alternative 4 is 

achieved in Areas 2 and 3 through reducing contaminant 
concentrations via naturally occurring processes.   

A long-term monitoring program for groundwater would 

monitor the migration and fate of the contaminants and 
ensure that human health is protected.  Combined with 

long-term monitoring and institutional controls, 

Alternatives 2, 3, and 4 would meet the RAOs.  

Alternative 1 would not meet the RAOs in each of the 
areas which they were evaluated. 

 

Because Alternative 1: No Action is not protective of 
human health and environment, it was eliminated from 

consideration under the remaining evaluation criteria. 

 

Compliance with Applicable or relevant and 

Appropriate Requirements (ARARs) 

 

EPA and NYSDOH have promulgated health-based 
protective MCLs (40 CFR Part 141, and 10 NYCRR § 5-

1.51 Chapter 1), which are enforceable standards for 

various drinking water contaminants (chemical-specific 
ARARs).  If more than one such requirement applies to a 

contaminant, compliance with the more stringent ARAR 

is required. 

 
The aquifer is classified as Class GA (6 NYCRR 701.18), 

meaning that it is designated as a potable water supply.  

Because area groundwater is a source of drinking water, 
achieving MCLs in the groundwater is an applicable or 

relevant and appropriate standard.   

 
In Area 1, Alternative 3 will potentially reach ARARs 

sooner than Alternative 2.  However, pilot studies would 

be undertaken for Alternatives 2 and 3 to assess specific 

remediation timeframes.  Similarly, in Area 2, Alternative 
3 will potentially reach ARARs sooner than Alternative 

4.  In Area 3, chemical-specific ARARs are expected to 

be attained through certain natural processes (dilution and 
dispersion).  Due to the uncertainty in the mass diffused 

in the bedrock matrix, the remediation timeframes are 

estimated.  However, results of modeling of the matrix 
diffusion process support a 30-year remediation time 

frame. 
 

Each of the alternatives would comply with location- and 
action-specific ARARs.  

 

Long-Term Effectiveness and Permanence 
 

Groundwater extraction and treatment under Alternative 
2 is considered an effective technology for treatment of 

contaminated groundwater, if designed and constructed 

properly.  As discussed previously, the former Powerex 

EVALUATION CRITERIA FOR SUPERFUND 
REMEDIAL ALTERNATIVES 

 
Overall Protectiveness of Human Health and the Environment 

evaluates whether and how an alternative eliminates, reduces, or 
controls threats to public health and the environment through 
institutional controls, engineering controls, or treatment.  

 
Compliance with Applicable or Relevant and Appropriate 
Requirements (ARARs) evaluates whether the alternative meets 

federal and state environmental statutes, regulations, and other 
requirements that pertain to the site, or whether a waiver is 
justified. 

 
Long-term Effectiveness and Permanence considers the ability 
of an alternative to maintain protection of human health and the 

environment over time.  
 
Reduction of Toxicity, Mobility, or Volume (TMV) of 

Contaminants through Treatment evaluates an alternative's use 
of treatment to reduce the harmful effects of principal 
contaminants, their ability to move in the environment, and the 

amount of contamination present.  
 
Short-term Effectiveness considers the length of time needed to 

implement an alternative and the risks the alternative poses to 
workers, the community, and the environment during 
implementation.  

 
Implementability considers the technical and administrative 
feasibility of implementing the alternative, including factors such 

as the relative availability of goods and services.  
 
Cost includes estimated capital and annual operations and 

maintenance costs, as well as present worth cost.  Present worth 
cost is the total cost of an alternative over time in terms of today's 
dollar value.  Cost estimates are expected to be accurate within a 

range of +50 to -30 percent.  
 
State/Support Agency Acceptance considers whether the State 

agrees with the EPA's analyses and recommendations, as 
described in the RI/FS and Proposed Plan.  
 

Community Acceptance considers whether the local community 
agrees with EPA's analyses and preferred alternative.  Comments 
received on the Proposed Plan are an important indicator of 

community acceptance. 
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facility is the primary source of groundwater 

contamination.  The design of an extraction system to 
remediate the groundwater contamination in the D3 unit 

would need to ensure that the potential for increased 

drawdown of contamination to the deeper bedrock 
intervals from the source areas is addressed.   Enhanced 

in-situ biological and abiotic remediation under 

Alternative 3 has been demonstrated to be effective and 

reliable at numerous sites for groundwater treatment for 
VOCs in contaminated areas.  At the former Powerex 

facility, a bench-scale pilot study was conducted in 2011 

that demonstrated the potential effectiveness of the 
biogeochemical transformation technology.  However, 

groundwater concentrations may rebound if there is 

continued migration of VOCs from the former Powerex 
facility. Active remediation may be required over the 

long term to address continued migration of contaminants 

from source areas into groundwater.  In that event, the 

effectiveness of remedial measures at the former Powerex 
facility would need to be evaluated by EPA.  

 

Indigenous bacteria capable of complete reductive 
dechlorination of the contaminants may be localized at or 

immediately downgradient of the former Powerex 

facility.  In Areas 2 and 3, daughter products such as 

vinyl chloride, ethane and ethane are observed 
sporadically.  Dispersion, diffusion, and dilution appear 

to be the dominant natural attenuation mechanisms 

identified for this Site. Therefore, MNA would be a 
permanent solution and achieve long-term effectiveness. 

 

Reduction of Toxicity, Mobility, or Volume Through 

Treatment 

 

Alternatives 2 and 3 reduce the toxicity and volume of 

contaminants at the Site through treatment of 
contaminated groundwater.  Alternative 2 removes 

contaminated groundwater and treats it via air stripping.  

Alternative 3 uses biological and abiotic processes to 
degrade contaminants in groundwater to less harmful 

compounds.  Alternative 4 relies on natural processes to 

degrade contaminants and, hence, the reduction in 
toxicity, mobility, and volume may vary with location.  In 

Area 1, Alternative 2 would be the most effective at 

reducing the mobility of the groundwater contamination 

by extracting the contaminated groundwater.  In Area 2, 
Alternative 3 would be most effective, if it can be 

implemented properly since Alternative 4 relies on 

dilution, dispersion, and diffusion to reduce the toxicity 
and volume of contaminants.  During the EAB under 

Alternative 3, and monitored natural attenuation 

biological degradation processes, TCE and cis-1,2-DCE 

could be transformed into the more toxic VC under 
anaerobic conditions in the subsurface, prior to 

degradation to the less toxic ethane. This transformation 

would need to be monitored and managed to prevent 
exposure via drinking contaminated water.  

  

Short-Term Effectiveness 
 

Alternatives 2 and 3 may have short-term impacts to 

remediation workers, the public, and the environment 

during implementation.  The short-term impacts due to 
Alternative 4 are minimal as it does not involve active 

remediation. Alternative 2 is expected to have higher 

short-term impacts compared to Alternative 3. Remedy-
related construction (e.g., well installation and trench 

excavation) under Alternative 2 would require disruptions 

in traffic.  In addition, Alternative 2 has aboveground 
treatment components and infrastructure that may create 

a minor noise nuisance and inconvenience for local 

residents during construction.  Exposure of workers, the 

surrounding community and the local environment to 
contaminants during implementation of the three 

alternatives is minimal.  No difficulties are foreseen with 

managing the required quantity of the injection material 
needed in Alternative 3, as it is non-hazardous.  Drilling 

activities, including the installation of monitoring, 

injection, and extraction wells for Alternatives 2 and 3 

could produce contaminated liquids that present some 
risk to remediation workers at the Site.  The potential for 

remediation workers to have direct contact with 

contaminants in groundwater could also occur when 
groundwater remediation systems are operating under 

Alternative 2.  Alternative 2 could increase the risks of 

exposure, ingestion, and inhalation of contaminants by 
workers and the community because contaminated 

groundwater would be extracted to the surface for 

treatment.  However, measures would be implemented to 

mitigate exposure risks through the use of personnel 
protective equipment (PPE) and standard health and 

safety practices.  All three alternatives include monitoring 

that would provide the data needed for proper 
management of the remedial processes and measures to 

address any potential impacts to the community, 

remediation workers, and the environment.  Groundwater 
monitoring and discharge of treated groundwater will 

have minimal impact on workers responsible for periodic 

sampling.  The time frame to meet groundwater RAOs in 

each of the three areas is difficult to predict, but is 
expected to exceed 30 years.  

 

Implementability 

 

All technologies under Alternatives 2, 3, and 4 are 

established technologies with commercially available 

equipment and are implementable. However, the 
implementation of Alternatives 2 and 3 may be 
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challenging due to the nature of the subsurface materials 

and the depths of the contaminants.  In Area 1, 
Alternative 3 would be easier to implement than 

Alternative 2 since it involves the installation of fewer 

wells and a lesser amount of long-term operations.  The 
additional wells, well vaults, and underground piping and 

electrical lines that would need to be constructed under 

Alternative 2 would potentially cause higher disruption 

than Alternative 3 in the residential area.  The bedrock 
nature of the impacted unit and the large depths of 

impacts (approximately 200 feet deep) may present 

technical difficulties under Alternative 2 and Alternative 
3.  Under Alternative 2, potential issues such as sinkhole 

collapse induced by pumping would require the 

development of preventative measures.  Under 
Alternative 3, some limitations may be encountered with 

in-situ injections, including implementation issues due to 

delivery of injected materials into bedrock at depth, and 

high levels of sulfate in the formation, which could 
compete with microbial processes that degrade VOCs.  

Alternative 4 is the easiest alternative to implement since 

no active remediation would be performed.  
 

Each of these three alternatives would require routine 

groundwater quality, performance, and administrative 

monitoring, including CERCLA five-year reviews.  
Alternatives 2, 3 and 4 require periodic operation and 

maintenance (O&M) for the life of the remedy. 

 

Cost 

 
The estimated capital costs, O&M and present worth 
costs are discussed in detail in the FS Report.  The cost 

estimates are based on the best available information.  

Alternative 1: No Action has no cost because no activities 
are implemented. The estimated capital, operation and 

maintenance (O&M) and present worth cost for each of 

the alternatives are presented below. The highest present 
worth cost alternative is Alternative 2 in Area 1, at $53.8 

million.   

 

Table 1: Summary of Alternatives Cost 

 
Alternative Capital Cost Annual O&M Cost Present Worth 

Area 1: 

Alternative 2 

 

$20.05 M 

 

$2.81 M 

 

$53.8 M 

Area 1: 

Alternative 3 

 

$16.29 M 

 

$163,300 

 

$18.32 M 

Area 2: 

Alternative 3 

 

$10.36 M 

 

$163,300 

 

$12.39 M 

Area 2: 

Alternative 4 

 

$246,000 

 

$134,000 

 

$1.91 M 

Area 3: 

Alternative 4 

 

$771,650 

 

$274,900 

 

$4.18 M 

 

 

State/Support Agency Acceptance 

 
NYSDEC concurs with the preferred alternative.   

 

Community Acceptance 

 

Community acceptance of the Preferred Alternative will 

be evaluated after the public comment period ends and 

will be described in the ROD for this Site.  The ROD is 
the document that formalizes the selection of the remedy 

for a site. 

 

PREFERRED REMEDY 

 

The Preferred Alternative represents a combination of 
technologies comprising the remedial alternatives 

developed and evaluated in the FS.  It was constructed to 

provide a comprehensive cost-effective remedy for the 

Site recognizing the different characteristics of the three 
areas.  EPA, in consultation with NYSDEC, recommends 

the combination of Alternative 3: Enhanced In-Situ 

Biological and Abiotic Remediation for Area 1, and 
Alternative 4: Monitored Natural Attenuation for Areas 2 

and 3, as the Preferred Alternative.  The estimated 

present worth cost of EPA’s Preferred Alternative is 

$24.41 million.   The total estimated present worth cost of 
Alternative 3: Enhanced In-Situ Biological and Abiotic 

Remediation for Area 1 is $18.32 million, and the present 

worth cost of Alternative 4: Monitored Natural 
Attenuation for Areas 2 and 3 is $1.91 million and $4.18 

million, respectively.     

 
Alternative 3 has the following key components: the in-

situ treatment of contaminated water to promote 

reductive dechlorination of chlorinated solvents in the D3 

zone in Area 1 and long-term monitoring in conjunction 
with implementation of institutional controls.  Under this 

alternative, both biological and abiotic processes are 

enabled during the in-situ biogeochemical transformation 
process to promote reductive dechlorination of 

chlorinated solvents.  This alternative is a flexible 

approach that could include a combination of one or more 
process options to produce equivalent or better overall 

treatment effectiveness.  Potential process options include 

the addition of a carbon source that enhances the 

biological reductive dechlorination of the contaminants 
by the microorganisms in the subsurface.  Carbon is 

delivered with lactate or other injectants, such as EVO or 

whey.  The amendments to be injected, injection dosages, 
duration of injections, and frequency of supplemental 

injections will be determined during the remedial design. 

The extraction and injection well network will be 

designed with the placement of extraction wells at high 
yield locations and the injection well locations would 
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likely be biased closer to flow paths. Figure 3 provides 

the conceptual extraction and injection well locations. 
 

Alternative 4 in Area 2 and Area 3 involves monitoring 

of naturally occurring, in-situ processes, to decrease the 
mass or concentration of contaminants in groundwater.  

Under this alternative, additional monitoring wells as 

shown in Figure 2 would be installed and included as part 

of the monitoring well network.  The monitoring program 
would consist of quarterly monitoring for parameters 

such as VOCs, geochemical indicators and hydrogeologic 

parameters in the monitoring well network.  Additional 
modeling to evaluate the attenuation processes would be 

performed and institutional controls would be relied upon 

to limit exposure to contaminated groundwater. 
 

Impacted residences would be connected to municipal  

water for their future potable water needs.  Existing 

groundwater treatment systems at three dairy farms 
would be maintained, as necessary, or connected to the 

public water supply system.  This action includes any 

current or new residences that are impacted by 
contaminated groundwater at the Site.  POETS will be 

provided, as necessary, and maintained, as part of this 

action, until the connection to the public water supply is 

completed.   
 

The environmental benefits of the preferred remedy may 

be enhanced by giving consideration, during the design, 
to technologies and practices that are sustainable in 

accordance with EPA Region 2’s Clean and Green 

Energy Policy.
1
  This will include consideration of green 

remediation technologies and practices. 

 

A long-term groundwater and surface water monitoring 

program would be implemented to track and monitor 
changes in the groundwater contamination and surface 

water in Union Springs and ensure the RAOs are attained. 

The results from the long-term monitoring program will 
be used to evaluate the migration and changes in the 

VOC contaminants over time.   

 
While this alternative will ultimately result in reduction 

of contaminant levels in groundwater to levels that would 

allow for unlimited use and unrestricted exposure, it will 

take longer than five years to achieve these levels. As a 
result, in accordance with EPA policy, the Site is to be 

reviewed at least once every five years. 

 
The Preferred Alternative includes a contingency remedy.  

The contingency remedy for Area 1 would be 

implemented if it is determined that Alternative 3: 

                                                        
1 See http://epa.gov/region2/superfund/green_remediation. 

Enhanced In-Situ Biological and Abiotic Remediation in 

Area 1 and/or Alternative 4: Monitored Natural 
Attenuation in Area 2 is not achieving MCLs in a 

reasonable timeframe and thus is not protective of human 

health and the environment.  The contingency remedy for 
Area 1 will include Alternative 2: Groundwater Pump 

and Treat. The contingency remedy for Area 2 will 

include Enhanced In-Situ Biological and Abiotic 

Remediation.  There is no contingency remedy for Area 
3.  

 

The former Powerex facility continues to be a source of 
VOC contamination to groundwater at this Site.  As 

mentioned previously, the source investigation and 

response actions for the former Powerex facility are being 
addressed by GE with NYSDEC oversight.  Remedial 

actions for the former Powerex facility are not the focus 

of this decision document, although successful 

completion (i.e., source control or remediation) of the 
source area(s) at the former Powerex facility is important 

to the full realization of the benefits of the Preferred 

Alternative in this Proposed Plan.  In the event that 
source control is not successfully implemented pursuant 

to New York State law, EPA may elect to evaluate 

additional options at the former Powerex facility pursuant 

to CERCLA to ensure the effectiveness of the Preferred 
Alternative. 

 

Basis for the Remedy Preference 
 

While Alternative 2: Groundwater Pump and Treat and 

Alternative 3: Enhanced In-Situ Biological and Abiotic 
Remediation both use proven technologies to actively 

treat VOC-contaminated groundwater in Area 1, 

Alternative 2 would be significantly more expensive to 

construct and implement than Alternative 3.   In Area 2, 
Alternative 3 would be significantly more expensive to 

construct and implement than Alternative 4: Monitored 

Natural Attenuation.  Alternative 4 in Area 2 and Area 3 
relies on reduced contaminant migration from upgradient 

areas and natural processes to achieve MCLs in the 

groundwater.   
 

Although the precise timeframe to achieve MCLs in the 

groundwater is somewhat uncertain due to the continuing 

source to groundwater contamination at the former 
Powerex facility and given the impact of the mass 

diffused in the bedrock matrix, long-term groundwater 

monitoring would ensure that RAOs are achieved at the 
Site.  Mitigation in the form of POETS or public water 

supply had been offered by the CCDOH to residents 

whose drinking water wells are contaminated, and these 

residents will be offered another opportunity to obtain 
POETS or to connect to public water supply.  Therefore, 
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EPA and NYSDEC believe that Alternative 3: Enhanced 

In-Situ Biological and Abiotic Remediation in Area 1, 
and Alternative 4: Monitored Natural Attenuation in 

Areas 2 and 3 would be protective of human health and 

the environment by effectively reducing the toxicity and 
volume of contaminated groundwater at the Site through 

treatment, while providing the best balance of tradeoffs 

among the alternatives with respect to the evaluation 

criteria.    
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U. S. Environmental Protection Agency to Hold Public Meeting for Cleanup of 
Cayuga County Groundwater Contamination Superfund Site, Cayuga County, New 
York 
 
 

The United States Environmental Protection Agency (EPA) announces the opening of a 30-day 
public comment period on the Proposed Plan and Remedial Investigation/Feasibility Study 
(RI/FS), which addresses the cleanup of contaminated groundwater at the Cayuga County 
Groundwater Contamination Superfund site in Cayuga County, New York.  As part of the public 
comment period, EPA will hold a public meeting on August 2, 2012, at 7:00 p.m., at the Union 
Springs High School located at 239 Cayuga Street, Union Springs, New York.  The meeting, 
which will address the proposed cleanup plan, will allow community members to comment on 
the proposed plan, and other cleanup alternatives that were considered, to EPA officials.   
 
Based on the results of the RI/FS, EPA recommends a combination of in-situ treatment through 
bioaugmentation to support biological and chemical breakdown of contaminants in groundwater 
in the most contaminated area and monitored natural attenuation in less contaminated areas as 
the Preferred Alternative in the Proposed Plan.  The Preferred Alternative includes a long-term 
monitoring plan, implementation of institutional controls limiting groundwater use, and a 
contingency remedy consisting of groundwater extraction and treatment and in situ treatment.  
 
Documents supporting the preferred remedy are in the administrative record at the Seymour 
Public Library, 176 Genesee Street, Auburn, NY and at the EPA Records Center, 290 Broadway, 
18th floor, New York, NY. 
 
Comments regarding EPA’s preferred remedy or documents in the administrative record must be 
submitted by August 16, 2012, to Isabel Rodrigues, Remedial Project Manager, U.S. EPA, 290 
Broadway, 20th Floor, New York, NY 10007-1866, rodrigues.isabel@epa.gov 
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U. S. Environmental Protection Agency Announces an Extension of the Public 
Comment Period on the Proposed Plan for the Cleanup of Cayuga County 
Groundwater Contamination Superfund Site, Cayuga County, New York 
 
 

The United States Environmental Protection Agency (EPA) announces an extension of the 30-
day comment period on the Proposed Plan to address contamination at the Cayuga County 
Groundwater Contamination site in Cayuga County, New York.  In order to present the public 
with an opportunity to participate in the selection of a final remedial plan, EPA announced a 30-
day public comment period beginning on July 17, 2012 and ending August 16, 2012.  The 
comment period has been extended until September 17, 2012.  
 
Documents supporting the preferred remedy are in the administrative record at the Seymour 
Public Library, 176 Genesee Street, Auburn, NY and at the EPA Records Center, 290 Broadway, 
18th floor, New York, NY. 
 
EPA relies on public input to ensure that the selected remedy for each Superfund site meets the 
needs and concerns of the local community.  It is important to note that although EPA has 
identified a preferred remedy for the site, no final decision will be made until EPA has 
considered all public comments received during the public comment period.  EPA will 
summarize these comments along with EPA’s responses in a Responsiveness Summary, which 
will be included in the Administrative Record file as part of the Record of Decision.  Written 
comments regarding the Cayuga County Groundwater Contamination site, postmarked no 
later than September 17, 2012, may be sent to: Isabel Rodrigues, Remedial Project Manager, 
U.S. EPA, 290 Broadway, 20th Floor, New York, NY 10007-1866, rodrigues.isabel@epa.gov 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

PUBLIC HEARING 

Thursday, August 2, 2012 - 7:00p . m. 
Union Springs, New Yor~ 

Union Springs High School 
239 Cayuga Street 

Union Springs, New York 13160 

CAYUGA COUNTY SUPERFUND SITE PUBLIC MEETING 

Public Hearing held at the Union Springs 
High School , 239 Cayuga Street, Union Springs, New York 
on August 2, 2012 commencing at 7 : 00 p . m. 

REPORTED BY : David T. Robinson, CSR 

DAVID T . ROBINSON, CSR 
33 Academy Street, P. 0. Box 605 

Skaneateles, New York 13152 [315] 427-2640 
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Cayuga County Superfund Site Public Meeting 

BEFORE : 

Present : 

UNITED STATES ENVIRONMENTAL 
PROTECTION AGENCY 

Michael Basile 
(USEPA) 
Region 2 
Community Involvement Coordinator 

Pietro Mannino 
(USEPA) 
Region 2 
Western New York 

Remediation Section Chief 

Isabel Rodrigues 
(USEPA) 
Remedial Project Manager 
Western New York Remediation Section 

Katherine Mishkin 
(USEPA) 
Hydrogeologist 

Kevin Kelly 
New York State DEC 
Remedial Project Manager 

Joseph Mayo 
CDM Smith 

DAVID T . ROBINSON, CSR 
33 Academy Street, P. 0. Box 605 

Skaneateles, New York 13152 [315] 42 7 -2640 
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3 
Cayuga County Superfund Site Public Meeting 

PROCEEDINGS, APRIL 2ND, 2012 - 7:00 PM 

MR. MANNINO: Okay. Why don't we get 

started . My name is Pietro Mannino . I am from the 

United State Environmental Protection Agency and we 

are here tonight to talk about the proposed plan to 

address the Cayuga Ground Water Contamination Super 

Fund Site. 

I appreciate everyone corning out tonight and 

we have an agenda that should last us about a half 

hour and then we'll open up to a question and 

answer s ession. 

Just some background information. EPA's 

proposed plan discusses the work that has been done 

so far to evaluate the site history, define the 

nature and extent of contamination. It looks at the 

different technologies tha t were developed to try 

to clean up the contamination and it identifies the 

EPA's preferred alternative to clean up the site. 

DAVID T . ROBINSON, CSR 
33 Academy Street, P . 0 . Box 605 

Skane ate l es, New York 13152 [315] 427-2640 

R2-0027453



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

4 
Cayuga County Superfund Site Public Meeting 

We have a presentation that's going to take 

about 20 minutes and then after that we are going 

to have a question and answer session . So, I ' d 

appreciate it if you could hold any questions until 

the end of the presentation and once we begin the 

question and answer session. 

We have a stenographer here tonight that is 

recording tonight's meeting and any verbal comments 

that are submitted, that are submitted night will 

be incorporated into the EPA's responsive summary, 

In addition to any written comments that are 

received by September 17th, 2012. 

So, having said that, let me introduce some of 

the people that constitute the team here . From EPA 

we have Isabel Rodrigues who is the Remedial 

Project Manager. We have Carol Burns who is with 

our office of regional counsel . We have Catherine 

Mishkin, who is our hydrogeologist from New York 

State DEC. We have Kevin Kelly and Bill Shaw, and 

from New York State DOH is Justin Demming. And who 

am I missing? No one else from DOH, right? Oh, 

Dick Jones, I'm sorry . And then from the Cayuga 

County Health Department we have Eileen O'Connor 

and Mary Jump . 

So, having said that, let me turn over the 

DAVID T. ROBINSON, CSR 
33 Academy Street, P . 0. Box 605 

Skaneateles, New York 13152 [315) 427-2640 
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Cayuga County Superfund Site Public Meeting 

presentation to Isabel and once again, please hold 

any questions until the end of her presentation. 

Thank you. 

MS . RODRIGUES: Good evening. As P. A. 

mentioned we are going to talk about the work that 

was done so far at the site, and also the future 

work that we plan to do . 

I'll start with the CERCLA Super Fund that was 

passed by Congress in 1980. The Super Fund 

addresses the disposal toxic waste and provides 

funding to clean up the sites and it also empowers 

EPA to ask the responsible parties to remediate the 

sites . 

At the Super Fund we have the National 

Priorities List that includes all the sites that 

EPA will either clean up or will oversee the 

cleanup by the responsible parties. The Cayuga site 

was added to the NPL list on September 5th, 2002. 

The Super Fund evaluates the sites in two 

steps. Under the Removal Action, if an immediate 

action is necessary; and under the Remedial Action, 

which will be a long term action which right now 

the site is under Remedial Action. 

The Cayuga site is located in Cayuga County 

and includes a groundwater plume that extends from 
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the Powerex facility south down to Union Springs, 

about seven miles long. 

In 1988 during a routine testing of the 

Village of Union Springs water supply wells, the 

results revealed low levels of VOCs. In 2000 the 

New York State DEC conducted a source 

investigation, including residential wells and, 

identified several residential wells contaminated 

with VOCs. In December 2000 a removal action was 

initiated by EPA where over 300 residential and 

private wells were -- water supply wells were 

sampled. 51 residential wells and three farm wells 

were contaminated with VOCs, above the drinking ' 

water standards. 

EPA response action provided bottled water and 

installed a point of entry treatment system on 

these wells until the public water supply was 

extended south and west of Auburn. In 2001 Union 

Springs installed an air stripper system to treat 

the water from their two supply wells. 

During the remedial investigation, EPA 

determined the nature and extent of the 

contamination. While collecting the data, EPA 

initiates the feasibility study, which evaluates 

options for cleaning up the media at the site. 
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EPA initiates the remedial investigation in 

2001. During the remedial investigation 23 

groundwater wells were installed and we collected 

over 600 groundwater samples. We also sampled 

surface water from the Owasco Outlet, Crane Brook 

and Union Springs and sediments of streams and 

ponds in Union Springs. Soil vapor intrusion was 

investigated in residences and on this school here 

in Union Springs. In addition, under State order, 

GE installed 32 wells on the EPA site and the data 

collected was included in the EPA Remedial 

Investigation Report. 

Based on the level impacts of the groundwater 

at the site, we divide the site into three areas. 

Area #1 that extends from the Powerex about 700 to 

900 feet south of the Powerex on Genesee Street. 

Then we have Area #2 that will go from that area 

down to south of Pinckney Road and then from 

Pinckney Road down to Union Springs will be called 

the Area #3. 

This slide is the Conceptual Site Model that 

was developed to integrate all the different types 

of information collected in the remedial 

investigation. We included geology, hydrogeology, 

site background, and the contamination associated 
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with the site. The VOC contamination was primarily 

detected in the groundwater samples from the deep 

water aquifer. The contamination is on the deep 

water aquifer right here. This slide shows the 

natural degradation of the contaminants that will 

be seen at the site. 

In Area #1 we have high concentrations of PCE 

and in Area #2 and #3 we already see concentrations 

of trans-1,2-DCE, cis-DCE and vinyl chloride, which 

are degradation products of TCE. 

This table summarizes the maximum 

concentrations of VOCs found in the groundwater at 

the site wells. The first well, the MCLs are 

drinking water standards set by the EPA and the 

State, and it shows on this table the highest 

concentration of VOCs were consistently detected in 

Area #1 and on the monitored wells located directly 

across from the Powerex facility. 

In addition to installing groundwater 

monitoring wells, EPA collected 20 samples of the 

surface water of Owasco Outlet, Crane Brook and two 

ponds in Union Springs. Nine sediments from 

springs, seeps and streams in the Village of Union 

Springs was also collected and the vapors, VOC 

vapors released from the contaminated groundwater 

DAVID T . ROBINSON, CSR 
33 Academy Street, P . 0 . Box 605 

Skaneateles, New York 13152 [315] 427 - 2640 

R2-0027458



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

9 
Cayuga County Superfund Site Public Meeting 

or soil had the potential to move through the soil 

and seep through the cracks in the basements, 

foundations and sewer lines and the openings. For 

that reason we conduct soil vapor intrusion 

investigation and we complete the investigation on 

54 houses and on this school, from Auburn down to 

Union Springs . 

As part of the vapor intrusion, EPA drills 

through the sub-slab of the houses . We use a 

canister like this one to collect the samples. We 

also do indoor ambient air sampling. Sample results 

indicate that no concentrations of VOCs were found 

at or above the EPA screening levels in the 

sub-slab and indoor air. 

Once the data is collected, the EPA conducts a 

Human Health Risk Assessment to determine the 

future risk of people that might be exposed to 

contami nated groundwater. Based on the results, 

vinyl chloride contributes to most of the risks and 

the direct exposure to contaminated groundwater 

poses an unacceptable human health exposure risk 

for future users. 

EPA also conducts an Ecological Risk 

Assessment to determine the impact of contaminants 

in the surface water and sediments and the impact 
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on various organisms. No unacceptable risks were 

identified . 

Based on the data collected and the results of 

the human health and ecological risks, EPA 

developed a Remedial Action Objectives for the 

groundwater that will protect the public and the 

environment from the exposure to the contaminated 

groundwater . These objectives include protecting 

human health from exposure via ingestion and dermal 

contact to VOCs in the groundwater. Restore the 

impacted aquifer to beneficial use as a source of 

drinking water and reduce or eliminate the 

potential for migration of contaminants towards the 

Village of Union Springs public wells. 

So far we talk about the work that was done 

and the results . Now we are going to the proposed 

plan, which is why we are here tonight . The 

proposed plan describes the remedial alternatives 

conceded to address t he contamination at the site. 

This proposed plan was issued by EPA on July 

17th and solicited public comment on the period 

selected by EPA and the State. The public comment 

period has been extended to September 17th . We 

already had a request for an extension and we 

granted the extension until September 17th, and EPA 
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will consider all the public comments before 

finalizing its remedial alternatives . 

The regulations requires that EPA develops a 

no action alternative as a base line for comparing 

alternatives. Under this Alternative #1 there will 

be no remedial action conducted at the site, no 

institutional controls are put in place, and 

contaminated groundwater remains untreated . 

The remedial Alternative #2 is groundwater 

pump and treat and consists of extraction of 

groundwater via pumping wells and treatment prior 

to disposal. The groundwater wells will be 

installed in the deep unit of the aquifer where we 

encounter contamination . The treatment plan will 

include an air stripper, which will be constructed 

at the source of the contamination, and pilot 

studies will be necessary to determine the number 

and the location of the wells. 

Alternative #3. Enhanced in-situ biological 

and abiotic remediation. There are several 

instituted treatment processes, options, that are 

potential under this alternative. EPA selected two 

of them. An enhanced anaerobic bioremediation and 

the biogeochemical transformation. A bench scale 

study suggested biogeochemical transformation 
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processes will be effective. For that reason EPA is 

selecting the biogeochemi cal transformation as the 

• preferred processes for this alternative. During 

the remedial design, further evaluation will be 

necessary to determine the number and location of 

injection wells and it is anticipated that repeated 

injections might be necessary. 

The Al ternative #4 is a Monitored Natural 

Attenuation and is the process by which contaminant 

concentrations are reduced by various naturally 

occurring physical, chemical and biological 

processes . These processes occur natural ly and 

since this alternative does not involve active 

remediation, the effectiveness of this alternative 

in area #2 and #3 wil l depend on the effectiveness 

of the alternative implemented in area #1 in 

preventing downgrade migration of contamination. 

Based on the data collected during the 

remedial investigation and as we mentioned before, 

we already have determined the natural attenuation 

is already happening at the site. 

During the evaluation of all remedial 

alternatives presented in the feasibility study, 

each alternative is assessed against nine 

evaluation criteria represented. The overal l 
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protection of human health and the environment 

evaluates whether and how the alternatives reduces 

or controls or detracts the people and the 

environment. 

The compliance with applicable or relevant and 

appropriate requirements evaluates whether the 

alternative will meet the federal and state 

environmental regulations. The long-term 

effectiveness checks the ability of the alternative 

to maintain protection of human health in the 

environment over time. The reduction of toxicity, 

mobility and volume evaluates the alternatives will 

reduce the contaminants, the ability to move in the 

environment and the amount of contamination 

present. The short term effectiveness considers the 

length of time needed to implement the remedy. 

Implement the ability looks if the alternatives can 

be implemented considering the area, the 

availability of goods and service. The cost 

includes estimated capital costs and annual 

operation and maintenance as well as the present 

work cost. The State support agency acceptance 

considers where the State agrees with EPA on EPA 

recommendations. Community acceptance considers 

whether the community agrees with EPA selected 

DAVID T. ROBINSON, CSR 
33 Academy Street, P. 0. Box 605 

Skaneateles, New York 13152 [315] 427-2640 

R2-0027463



1 . 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

14 
Cayuga County Superfund Site Public Meeting 

alternatives. 

In Area #1, the enhanced in-situ biological 

and abiotic remediation, with the two in-si tu 

processes evaluated by EPA for this area, by 

enhanced abiotic remediation, is the process of 

adding the carbon source whi ch will promote the 

biological reduction of VOCs by microorganisms in 

the surface . The biogeochemical transformation 

reduces solvents through a combination of biologic 

and abiotic, not depending on microorganism 

processes . 

Studies show that the biogeochemical 

transformation process is more effective than the 

enhanced abiotic remediation. For that reason we 

have selected this as the preferred alternative for 

area #1. Further evaluation will be necessary 

during the design phase and the contingency remedy 

of pump and treat will be implemented if it is 

determined that alternative #3, ' the enhanced 

biological and abiotic remediation is not achieving 

the necessary standards in a reasonable time frame 

and is not protected to human health in the 

environment. 

This figure just shows the proposed location 

of the injection wells. This is Genesee Street and 
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this will be Area #1 . Right now we are proposing 

injection wells in this area (indicating) and also 

this area (indicating), but all these locations and 

number of wells will be determined during the 

remedial design. 

For Area #2 and #3, monitored natural 

attenuation is effective. As mentioned before we 

are seeing natural attenuation happening at this 

site, so MNA will be easily implemented in Area #2 

and #3. Once area #1, which has the higher 

concentration, will be remediated. We also have a 

contingency remedy for this area, for Area #2 and 

#3, which will be enhanced biological and abiotic 

remediation and it will be implemented again if it 

is determined that alternative #4, monitored 

natural attenuation, is not achieving the drinking 

water standards in the time frame that is expected 

by EPA and is not protecting the human health and 

the environment. 

Again, this figure just shows the Area #2 and 

#3 where natural attenuation will be the selected 

remedy . 

During the feasibility study we evaluate the 

cost of each alternative. This table just shows 

the cost of the three preferred alternatives. The 
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costs include the capital cost, annual maintenance 

and the present worth. The total present worth cost 

for all three alternatives is approximately $24 

million. 

The next step will be the Record of Decision 

and is the final decision document which describes 

the selected remedy that EPA and the State will 

select after considering all the public comments. 

All public comments will be addressed in the 

responsive summary which will be part of the Record 

of Decision. Once the Record is issued, a remedial 

design will be developed, including all the design 

specifications they will address the site. When the 

design is complete then we will begin, the remedial 

action will take place. 

That•s my personal information. For any 

comments or any additional information, please 

write to 290 Broadway, 20th Floor, New York, New 

York, 10007 and there is also a fax number, 

212-637-4284, and my e-mail, which is 

Rodrigues . Isabel@EPA . gov . 

This presentation of the proposed plan can be 

found on the EPA website right there. 

Any questions? 

MR. MANNINO: Mike Basile is our 
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Community Involvement Coordinator and will be the 

moderator for the question and answer session. 

MR . BASILE : Good evening ladies and 

gentlemen. My name is Mike Basile. I am the 

Community Involvement Coordinator with the region 

and as Peter and Isabel explained, we do have a 

court stenographer here, David Robinson, and I'm 

just going to ask, before we even get into the 

questions and answers, you do have an agenda in 

front of you . You have Isabel's address. We do have 

comment forms out at the table if you'd like to 

take one of those this evening. If you forgot a 

question and remember something tomorrow, all you 

have got to do is fill out the form and just mail 

it . There is a mailer. That's all you've got to do 

and Isabell's address is on that mailer . If you 

have comments, and some officials, some people do 

have comments already prepared, you can drop them 

in the comment box when you leave. 

I'm going to call upon you and ask you to 

stand, please state your name, your address and 

spell your name for Mr . Robinson so it can go into 

the dialogue of this evening. Yes, sir? 

MR. GEORGE FEARON, 5641 St a te Route 8 90 , 

Cayuga, New York : My name is George Fearon. 
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I live at 5641 State Route 890, Cayuga New York. 

Two questions : One, when all this is ready, 

my question , one of them is, when would the shovel 

go in the ground related to this, whatever it is 

being in the end, and the second question is 

whether the Power Point could be sent to the County 

Health Department . Those are my two questions. 

MR . BASI LE : I'm sure the Power Point 

could be sent to the County Health Department, and 

I guess the shovel, when the activity possibly 

occurred. 

MS . RODRIGUES: The remedial design --

well, after the Record of Decision, which could be 

issued after September 17th - - it will take a few 

weeks to issue the Record of Decision -- and then 

we'll have to, we are approaching the responsible 

party to take charge from now on and pay for the 

remediation. So, once that negotiation is done we 

hope they will start the remedial design, and 

usually the normal remedial design will take two 

years, but in this case since we have to do some 

pilot studies, it could be a little longer . But we 

don't expect much longer than that . And after that 

will be the remediation. 

MR. BASI LE: Yes, sir? 
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MR . CHRISTOPHER A. AMATO, 90 State Street, 

Suite 700, Albany, New York : My name is Chris 

Amato and I'm an attorney with the law firm of 

Sive, Paget & Riesel and I have a card, I can 

provide you that as well, with my information. We 

are based in Albany, New York. 

I did have a few questions. One relates to an 

earlier slide, Isabel , that set forth the 

groundwater sampling results and compared them to 

the drinking water standards. Can we go back to 

that one? Right. For Areas #2 and #3, were those 

levels in excess of the drinking water standards 

for those four contaminants? It just says less than 

500 micrograms per liter. 

MS. RODRIGUES: Right. The levels of 5/5, 

a hundred, too, so any number that is above, let's 

say for above 5 will be in excess, yes. 

MR. AMATO: Right, it doesn't tell you 

how much below, like was it, for example, for 6, in 

area 2, 400 micrograms per liter. How far above 

what I'm trying to get at is how far above the 

drinking water standards were the levels in Areas 

#2 and #3? They are obviously extremely 

significantly higher in Area #1. I'm just trying 

to get a sense of this . 
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MS. RODRIGUES : We have the data with us 

in a report there. So we could give you those 

numbers . Joe, or Kate? 

MS . MISHKIN : I don't have the exact 

numbers offhand but I know in Area #2 they were 

just under 500. So 300, 400 range parts per billion 

and when we get to Area #3 it•s in the tens, under 

a hundred usually parts per billion. So, as we 

progress from Area #1 to Area #3 we are going down 

in orders of magnitude . 

MR. AMATO: All right. But so then 

basically except for the non-detect for Area #2 all 

the other values were in excess of the MCLs? 

MS . RODRIGUES: Correct. Those were the 

maximums . 

MR. MAYO: I just want to say that 

those probably represent the high range. It doesn't 

mean every well at that level . A lot of wells did 

not have anywhere near that. So, those represent 

the high, I would say some of the highest numbers. 

MR. AMATO: Okay. In discussing the NC 

2 and the abiotic remediation, Isabel, you referred 

to bench scale studies or a bench scale study that 

was done. Could you elaborate a little bit on that, 

what was involved in that study. 
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MS. RODRIGUES: Joe, would you know that? 

MR. MAYO: The study was performed GE 

and evaluated, it was a microcosm study. It was 

• done on a laboratory scale. It was done on a 

laboratory scale study, so, it was done in jars and 

it involved taking some of the actual sediments 

from wells that were at the site and testing a 

variety of different scenarios, either to evaluate 

whether there was biological activity in some of 

these things that were degrading concentrations and 

also abiotic. In other words, activities that 

didn't depend on microorganisms. And basically the 

conclusion was that while it wasn't absolutely 

certain, it was pretty clear that there was at 

least some abiotic activity going on and it was 

estimated, I think the number was like 40% of the 

degradation that was occurring naturally was due to 

abiotic activity. So, t he bottom line was, what 

this means is that there is both biological 

degradation and abiotic degradation occurring 

within the aquifer. Does that make sense? 

MR . AMATO : All right. So, in other 

words, GE is the entity that actually performed the 

bench scale study in a laboratory. 

MR. MAYO: Urn hum. 
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MR. AMATO: Is there any, can you 

refer us to any other Super Fund site where this 

type of remediation was undertaken successfully? 

MR . MAYO : I'm trying to think . This 

type of remediation has been, is not -- I will say 

the ~biotic pat is relatively new. It's been used 

before . The biological -- the biological reduction 

of TCE a nd stuff has been widely used . It ' s been 

used in many sites at EPA across the country, very 

different types of aquifers. Not just by EPA, but 

by states, by private entities, and they all 

essentially have been shown to be effective. So, it 

works. I don't have one off the top of my head, but 

there are many. 

MS. RODRIGUES : We had some of this data 

being evaluated by some of the experts in EPA . They 

just concentrate, they are experts in 

bioremediation, reviewing this data, and also they 

came to several of the meetings, including the GE, 

and they agreed that this is really happening at 

the site, this process. 

MR . AMATO: And how long -- using this 

kind of remediation, how long do you anticipate it 

would take to reach groundwater MCLs? 

MR . MAYO : I mean, I think it's 
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uncertain and that ' s why we probably need to do 

pilot testing in an actual physical aquifer. 

MR. AMATO: I s there a ball park 

estimate? I mean, are we talking like a year or ten 

years? 

MR. MAYO: No, it's ~robably more 

like 

MS . MISHKIN: Well, best case scenario 

that we modeled between seven and 30 years, but 

that, you know, is based on the model . There is a 

very complex aquifer system. So, you know, we cost 

it out for a period of 30 years as well. 

MR . AMATO : So , it could take as long 

as 30 years and maybe even longer? 

MS . MISHKIN : Maybe longer. 

MR. MAYO: Right. 

MR . AMATO: And this was, this was a 

remediation approach that was proposed by General 

Electric, I assume? 

MR . MAYO: No. 

MS . MISHKIN: No. 

MS . RODRIGUES : No. Not proposed by 

General Electric . 

MR . MANNINO: Chris, maybe I could add 

something . We are going to remediation time 

DAVID T . ROBINSON, CSR 
33 Academy Street, P. 0. Box 605 

Skaneateles, New York 13152 [315] 427-2640 

R2-0027473



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

24 
Cayuga County Superfund Site Public Meeting 

frames. Both of the active technologies that are 

looked at in the feasibility study and that are 

provided in the proposed plan look at a 30 year 

time frame to reach the r emedial action objectives 

which is the MCLs to the site. So, when you compare 

it, ·pump and treat, versus the enhanced bio, they 

both approximately have the same time frame. I just 

wanted you to be aware of that . 

MR. AMATO: But, isn't it true that 

the, that the NC 2 and the abiotic could wind up 

taking much longer than pump and treat, because i f 

it fai l s I mean, I heard you say that you're 

going to be doing assessments over time and that 

your fall back is going to be pump and treat, if i t 

winds up, if this approach doesn't work? 

MR . MANNINO : If this approach is not 

successf ul to reach the remedial objectives, we 

have a remedy that calls f or pump and treat in Area 

#1, and the proposed plans also discusses the 

challenges associated with a pump and treat 

remedy . 

MR. AMATO : Right, but that's your 

fall back because you feel it would be more 

reliable in case this one doesn't work. So, I gue ss 

the question I have is : If it doesn't work, if 
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after 30 years you realize this remedial scenario 

isn't working, then you start the pump and treat 

and that could potential ly take another 30 years. 

MR. MANNINO: Although the proposed plan 

doesn't identify an exact trigger date for the 

specific remedy to be implemented, it is highly 

unlikely that if the preferred alternative is 

unsuccessful in reaching its remedial action that 

we would wait 30 years to implement a pump and 

treat remedy. It is unlikely that it would take us 

30 years to make that determination . 

MR . AMATO : Do you know how long it 

would take? 

MR. MANNINO : Well, as Isabell said, we 

are going to go through this remedial design 

process. We are then going to go into the remedial 

action phase. We are going to perform periodic 

monitoring of the groundwater quality and based on 

that data we'll make a determination of whether or 

not this is the remedy that needs to be 

implemented. 

MR . AMATO: I understand. 

MR . MANNINO : And if I can just make a 

point: EPA did not say that this technology is not 

reliable . So, that is not a statement that EPA has 
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made regarding the enhanced biotechnology . 

Secondly , the feasibility study evaluates all 

potential alternatives that could be applied at a 

site. We go through a screening process to see 

which technologies that are available out there are 

applicable or could potentially work at a 

particular site. So, it is during EPA's screening 

process that we brought in the enhanced 

biotechnology, and in addition to having EPA 

resources, we have CDM Smith as EPA's contractor 

and we also have the United States Geological 

Survey as a resource that we have used at this site 

to evaluate t echnologies and it's through that 

process that enhanced bio was brought in. 

MR. AMATO : All right. Regarding the 

human health risk assessment, all of the - - when I 

was reading the Pratt, it speaks really in terms of 

exposure to future population or future risks 

associated with these groundwater contamination 

levels . Has there been any assessment done of the 

risks to the people who have already been exposed, 

and if that hasn't been done, is there any plan to 

do that kind of an assessment, and I would direct 

this question to both EPA and to New York DOH. 

MR. MANNINO: When EPA performs its 
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human health risk assessment it looks at the, it 

looks at potential receptors and it evaluates 

current receptors and potential future receptors. 

So, at this particular site, at the time that the 

risk assessment was completed, public supply water 

was being provided to residents in the area that 

were impacted by the site or had point of entry 

treatment systems instal led, which eliminates the 

exposure pathway. And so under that scenario, under 

the current use, the residential user receptor was 

not evaluated. We evaluated it under a future use 

scenario. And that's consistent with the EPA 

guidelines on performing human health and risk 

assessments . 

MR . AMATO: Well, is there any plan to 

do any kind of assessment to the exposure that has 

already occurred and what the risks are to the 

population that has been exposed? 

MR . MANNINO: The EPA guidance on 

performing human health risk assessments are not 

performed that way . 

MR. AMATO: What about Department of 

Health? 

MR. KELLY: There was some work done. 

Historically we did a health consultation which 
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reviewed the data that were available. There is no 

it was not a historical survey. However, it 

was one what are the c u rrent conditions and the 

recommendations at the time were the actions to 

mitigate the exposure to drinking water, which was 

done through the code systems and through the air 

stripper and the supply wells. So that was the work 

that was historically done . But there is no, say, 

exposure evaluations, historically, or health 

evaluations. 

MR. AMATO: Is there any plan to do 

that? 

MR. KELLY: Not currently . 

MR. BASILE : Any other questions? 

MR . WILLIAM HECHT, State Route 90, Union 

Springs, New York : I have got a bunch of them 

here. Most of them relate to local geology and 

maybe Katherine Mishkin or Dave could answer this. 

My name is Bill Hecht . I'm from Union Springs. 

What fault has been found in this area and mapped? 

MS. MISHKIN : David probably would be 

better to answer that. 

MR . DAVI D ECKHARDT, Aurora, New York : I am 

David Eckhardt, Aurora, New York. Bill's question 

was about faulting in the area. I'm a geologist 
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and have been working here with the EPA at the site 

since the year 2000. We have observed some 

structural deformation throughout the area . There 

are no major faults mapped by New York State DEC 

through the area. There are some barrel structures 

that have been mapped north, but they are not 

really mapped in any detail through here. A 

structural geologist at the University of Buffalo, 

Giacobbe, has extensively mapped smaller fault 

structures through this area. They do exist . We 

have seen, the U. S. Geological Survey has seen 

faults in bore holes that we've logged. These are 

wells that have been used for drinking water 

purposes that have been abandoned, and we have been 

able to study through in depth logging processes. 

And there is structural deformation in some of 

these wells. Some of the wells are unstable and 

don't need saving because of the fault b l ocks . In 

general, this area is pretty stable, though. I 

mean, we are not talking about faults like the San 

Andreas fault or something that moves on a regular 

basis. These are just thrust faults that have, 

typical to the Appalachian Mountains where the 

stratigraphy area is settled. So, does that answer 

your question? 
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MR. HECHT: Partly. This is a heavy 

karst area, as you well know, and I farmed this 

area and sink holes are opening and closing all the 

time in this area . What, how many -- what have you 

seen in that respect from this? Just down the road 

or across from the old BOCES site is the old Ru-th 

Carpenter farm with a major underground stream 

through there. At Powers Corners there is a massive 

underground stream right on a major north/south 

fault line. What characterization of those 

underground streams is one question. How fast can 

this stuff travel if we are dealing with 

underground streams? And what mapping has been 

done of springs that are coming out in Cayuga Lake? 

I mean, we have a concern for human health up to 

Union Springs, but what is getting into Cayuga 

Lake? That's a hunch of questions, I know. 

MR . ECKHARDT : I'll leave the water 

quality aspects for the EPA to answer, but in terms 

of the karst terrain, that karst terrain applies to 

soluble limestone and this area is underlined by 

it . Basically the rain water dissolves these 

mineral formations and subsequently some sink holes 

can develop and some enlarged solution openings, 

which allow more rapid movement of water through 
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the subsurface. This karst phenomenon does exist in 

this area. There is no doubt about it. The sink 

holes you have mentioned we've looked at. Streams 

do disappear into these sink holes on occasion when 

there is storm water runoff. And it's these what 

we call secondary percability conduits, these 

solution features which transmit most of the 

subsurface water. It's not through the solid rock. 

It's through these cracks and large solution 

openings . We see them in the bore holes that we 

have logged. We have logged nearly a hundred bore 

holes in this area and we have catalogued these 

solution features, and on the surface they are 

obvious, but it's the subsurface that we are really 

tracking these features because that's where the 

contamination readily moves in what's called the 

Bertie formation, which at the West Genesee Street 

facility is about 150 feet below the land surface. 

MR. HECHT : Is the main transportation 

route the Forge Hollow? 

MR . ECKHARDT: The transport of any of 

these contaminants mainly happens in what is called 

geologically the Bertie format ion and that is the 

fertile unit which is the gypsiferous bearing rock 

that is highly solutioned and we actually see 
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opened voids and caves underground in the bore 

holes that we've logged. We have TV and other 

imagery, electronic imagery, acoustic imagery of 

these open caves and this is where most of the 

water moves and at that, as the conceptual model 

was shown by Isabel, developed by their 

consultants, tracks that all the way down to Union 

Springs and the lake. So, that's the preferential 

pathway through this karst stream that most of the 

water is passing. 

MR. HECHT: Would it be at all fair to 

say that something in Auburn could travel to Union 

Springs in a matter of days? 

MR . ECKHARDT: There is a wide range of 

numbers in terms of the potential time that, and I 

have seen estimates anywhere from a 188 days on an 

average to possibly, excuse me, 188 years to 

possibly as short as in very rapid movement areas, 

possibly as short as five years. How much water 

moves through in certain time frames is unknown. We 

just, that's just too much uncertainty in 

characterizing a huge area like this. So, that's a 

wide range of numbers, Bill, but we are talking 

many, many years for water to move from Auburn to 

the Union Springs area. 
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MR. HECHT: Was any mapping done of 

the springs in the lake and sampling done of the 

springs? 

MR . ECKHARDT : Yes, EPA did some. They 

brought in a dive team . I'm not sure which year 

that was . We can check the record when that was 

done. 

MS . RODRIGUES : It was about 2000. 

MR . ECKHARDT : And the dive team 

collected samples in the Union Springs and Hibiscus 

Harbor area. No concentrations were detected in 

those samples. By the time it reaches the lake 

it's very diluted, apparently. 

MR . HECHT : Now, years ago I talked to 

a guy who was doing a cleanup of a GE site up on 

the upper Hudson and I asked him in a karst area, 

is it conceivable that well, first of all I 

asked him to characterize the material and I said 

is it fair to characterize it as like molasses-like 

and he said yes. Correct me if I'm wrong, and then 

I said well, in a karst area if you are talking 

about a contaminant like this could it get glommed 

onto rocks or settle in pools and then things 

shift, seal that area off so your treatment 

couldn't even reach it, and then years later that 
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area opens up again and you've got a whole new 

problem where the area could test clean like the 

Ithaca Gun site tested c l ean and then they had to 

come back in. 

MS . MISHKIN : Right, and there has been 

some studies on other sites where this phenomena 

you're talking about where the contaminant will 

actually diffuse into the rock itself and then it 

will come back when the fractures are clean. The 

diffusion will come back from the rock to the 

fractures itself. So that can prolong the cleanup 

time frame and this could be occurring at this 

site . There is some indication that it cou ld be, 

some porosity of the gypsum itself. But if we take 

care of the source, if, you know, cleanup is done 

at the Powerex site and we do this remedy in Area 

#1, that it will enhance the cleanup of the water 

in the fractures and if this .diffusion did occur 

into the rock that will be occurring with time too, 

so we'll be addressing that contamination as it 

diffuses back out of the rocks. So, we don't need 

to think about it as long-term trapped in this 

rock. It will come back and over time we'll address 

that contamination as well . So, that's being 

considered at the site. 
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MR. BASILE: In all deference, if you 

have many questions and we have a public comment 

period, to give some other folks an opportunity, 

and if we have time at the end we'll be more .than 

happy to come back. Yes, sir, question? 

MR. JOHAN LEHTONEN, Mayor, 6 Oak Drive, Union 

Springs, New York : Yes. I'm Johan Lehtonen 

and I'm the Mayor in Union Springs. I live at 6 Oak 

Drive here in Union Springs. The 500 there in the 

summary of the sampling results , that's close to 

the safe standard, is it not? And I'd like to point 

out that Union Springs is in Area #3 and that we 

consistently record over 500 here and we are 

treating our water here in the village under State 

requirements. I'd also like to say thanks a lot. 

This is the first glimmer of light we've seen in a 

long time at the end of this long tunnel and we're 

certainly happy to see that here. 

MR. BASILE: Thank you, Mr. Mayor. 

Another question? Someone else have a question? 

Yes, sir, could you please come down. 

MATTHEW FRANCE, Syracuse, New York: Matt 

France, Syracuse, New York. Have you guys 

considered a more expedited remediation like a 

sodium magnate, hydrogen peroxide? 
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MS . MISHKIN: ISCO was evaluated for 

this site. But based on the nature of what's being 

injected, you know, the value of doing the enhanced 

bio is that the types of products that you would be 

injecting are whey, lactate, just carbon sources, 

whereas with the ISCO it's a chemical that could 

increase the risk, could increase the risk at the 

site. So, this has been shown to work at other 

sites and there is no risk to human health by 

injecting these products, such as whey or lactate. 

They just accelerate the process that's already 

naturally occurring. So we would get down to the 

natural products at a faster rate than they are 

already occurring, which we know they are occurring 

at the site because we are seeing the products such 

as the vinyl chloride and methane. 

MR. BASILE : Another question? 

MR. FEARON : Yes, sir. This actually is 

not a question, but I just want to say that 

sometimes when the lake is way down, some of those 

springs that are in the lake in the wintertime are 

surfaced and if you're ever interested in when the 

lake's way down you could get readings tha~ might 

be more accurate than trying to take them in the 

lake. 
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MR • MANNINO : EPA's preferred 

alternative has a long term program and that 

includes some additional monitoring wells in each 

of the three areas with the groundwater 

contamination. We also are going to have a 

monitoring program that looks at some of the 

streams in the area that in the past has shown some 

levels of contaminants being detected . So , as we 

are in the remedial design phase we'll work on a 

comprehensive work plan, identifying which streams 

would require sampling and the frequency for 

sampling and typically we'd look at the collective 

samples in the different seasons to see how water 

elevations impact the concentrations. 

MR . FEARON : I wasn't really talking 

about streams. In Cayuga Lake itself when it's 

down in the wintertime, the springs, some of those 

are then at surface, so they become easier to 

monitor. 

MR . MAYO : There were two springs in 

Union Springs. They are just little ponds. They 

are fed by springs. And we did take samples from 

those locations during the RI at the point where 

the water was just coming up out of the ground and 

discharging into the spring. So we took them there . 
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We took them also in ponds and then we took them 

from the discharge points from the ponds all the 

way up to Cayuga Lake, but not in the lake itself. 

And that was because previously EPA had looked in 

the lake, collected samples . They even sent a dive 

team out to try to find springs by looking at the 

cooler temperatures and they did take some samples 

and they did not find any contaminants . I will say 

also that as you move from the springs towards the 

Cayuga Lake , the concentrations get very low, 

almost to the point where they are below the 

standards that EPA has for the surface water. So, 

it's unlikely that there is anything either going 

into the stream from surface water and EPA has at 

least looked into trying to get samples from 

springs in Cayuga Lake and so far the data didn't 

show anything. 

MR. BASILE: Are there any other 

questions? 

MS. DEBBIE PINCKNEY, 2035 Pinckney Road, Union 

Springs, New York: I'm Debbie Pinckney. I 

live on 2035 Pinckney Road. I'm also the Aurelius 

Town Clerk and my question is that say September 

17th comes and then you move forward and you pick 

your alternative and you said maybe two years, 
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maybe three before you're shovel-ready. How do you 

start to communicate with all of the people in Area 

#1, #2 and #3 to pick your test wells and start? I 

mean, how do you communicate all that to people? 

MR . MANNINO : One of the first steps is 

for a project team to develop the draft work plans 

that would identify the target areas and then we 

would do outreach to the community. That outreach 

would have basically two parts: One, to the 

general community that would outline the work that 

we are planning on performing, you know, the 

construction activities that would be visible to 

the community. We would then approach the 

individual property owners and discuss with them if 

there was any access related issues that we would 

need permission from them to get. So, it would be a 

phased approach. We would look at a general 

communi t y, making sure that they understood the 

construction activities that they would be seeing 

in their community and then working one-on-one with 

any, either individual homeowners or potentially 

with the municipalities and the towns, if we need 

access from them to do trenching in a road or on a 

sidewalk or whatever that might be. So, it's about 

dialogue, it's about communication and making sure 
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everyone understands step-by-step what we are 

planning on doing. 

MR. BASI LE : And I can add from a 

community relations standpoint that in situations 

like this, as Peter indicated, we would not only 

hold public meetings for the effected neighborhoods 

and residents in the area, we would hold 

availab ility sessions where people could come in 

and one - on-one sit down with EPA and we can discuss 

with you what we are intending to do and, of 

course, we would have to get access onto those 

properties, but we could do it one-on-one and not 

in a major public meeting like this. They are 

called public availability sessions. Next question? 

Is there another questions? Over here? 

MR . GEORGE THERONGOLD, Deputy Mayo r , Vi lla ge 

o f Auror a, New Yo rk : George Therongold, 

Deputy Mayor of the Village of Aurora, and I have 

got just a couple of questions . Do we have any 

estimates on how many total gallons of these 

contaminants were actually dumped over the years 

that Powerex, GE operated in Auburn? 

MR . KELLY: We don't really have any 

estimates. As far as on the Powerex property 

itself, we don't really have any total numbers. We 
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know they started in the fifties. We have sketchy 

data about how they dumped from the fifties to the 

early sixties. A little bit better ideas to 

basical l y the practices were to dump the stuff in 

the back yard and set it on fire. But, to date 

probably the only hard number we have is they have, 

in their shallow treatment system they have on the 

property now they have pulled out about 100 

thousand pounds in the last ten years. 

MR . THERONGOLD: So, roughly 20 thousand 

gallons, something like that? 

MR . KELLY: Well, that's what they 

pulled out . I mean, as far as the total amount 

that's dumped that could be potentially causing 

this size of plume we really don't have a good 

handle on that. 

MR. THERONGOLD: That's my next question 

about the plume and how that area, one plume is 

moving clearly in this direction and the 

concentration - - I mean, to me nothing is going to 

satisfy the people that drink this water except the 

pump and treat . I mean, that's just, that 

contaminant's down there. It ' s in a plume and it's 

moving in this direction. Ultimately it will 

contaminate our lake and there is no other 
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solution, bioremediation, or whatever aerobic 

processes you want to throw at us. The truth is 

pump and treat is likely, in my estimation, the 

only way you're going to be able to remedy the 

situation . And lastly, what's going to happen when 

people want to drill in that plume area, and r:m 

talking about vertical and hydrofracturing wells, 

and what's that going to do to us when we dri l l in 

those, in that plume area? 

MS . MISHKIN: Well, Isabell and Pete 

discussed earlier some of the challenges that carne 

along with pump and treat. We believe one of the 

biggest challenges is there is still contamination 

in the shallow aquifer so if we start pumping from 

the deep, this potentially will be drawing the 

contamination from the shallow to the deep and even 

making this worse, and that's just one of the 

chal lenges . And another one is the nature of the 

geology because it's a karst, it's a karst 

formation . There is a risk of sink hole, developing 

sink holes which could effect the structural 

integrity of some of the buildings in this area, 

and I know the difficulty because of the depth of 

the contamination. 

MR . MANNINO : The other comment that I 
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would add is as the contaminant mass is moving it's 

naturally degrading. So, the model that you 

descri bed before were t h ere is these high 

concentrations, that will over time move and make 

their way down to the public supply wells, I 

believe you said, or to the Cayuga Lake area, is 

not what the conceptual site model that we have 

predicts . 

MR . BASILE : Any other questions? 

MR. AMATO: Yes, in relation to the 

last answer that you gave, I guess I'm confused by 

your response, because I just heard somebody from 

DEC say that the contami nations are as a result of 

dumping that occurred starting in 1950s and went on 

for decades. So, apparently, and these test results 

are from the 2000s. So, I don't see where you're 

drawing a conclusion that natural attenuations are 

already happening compared to, you know, what's the 

base line is what my question is. 

MR. MANNINO: So, we know natural 

attenuation is occurring because our sampling has 

revealed that the parameters necessary for a 

monitored natural attenuation are present in some 

areas and second, we are seeing the degradation of 

the products of TCE. We are seeing the vinyl 
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chloride. We are seeing the the cis. So, the data 

suggests that natural attenuation is occurring in 

some of these areas. So, that's how we know that 

natural attenuation is occurring. So, when you look 

at the data, all right, and all of this information 

is presented in the EFS, when you look at the 

concentrations, these high concentrations, they are 

isolated in the area closest to the former Powerex 

facility, and as we move over time you ' re seeing 

that natural degradation occurring and then the 

decrease in concentrations. And, you know, as I 

mentioned earlier, the preferred alternative 

includes a long term monitoring program that 

includes, and whether it's in Area #1, Area #2 and 

Area #3 and one of the reasons is if conditions 

change over time, that would allow us to implement 

another alternative that potentially addresses the 

concerns that you are raising. 

MR . AMATO: When did the last dumping 

occur at the Powerex site? 

MR . KELLY : Approximately 1968 or '9 

when the law was passed. 

MR. AMATO: So we are talking 40 years 

now; 401 50 years since that dumping stopped and 

you're still getting these extraordinari l y high 
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contaminant readings in the groundwater. 

MR. MANNINO: Right, but those 

extraordinarily high, those high, those elevated 

groundwater concentrations that you're referring to 

are in the area approximately, correct me if I'm 

wrong, 800 to 900 feet south of the property line. 

MR. KELLY: Or less . 

MR. MANNINO: Or l ess. At a maximum they 

are 800. 

MR . AMATO : But you're still violating 

the MCLs in Areas #2 and #3. 

MR. MANNINO: Yes . I'm trying to address 

the conceptual site model that you're trying to 

present that indicates that this large contaminant 

mass is going to be moving over time down into Area 

#3 and the dumping that stopped in the sixties 

shows that this high concentration that we are 

referring to, the 89 thousand, the 55 hundred, 

that's less than 800 feet away from the property 

line of the former Powerex facility. They are not 

in Area #2. They are not in Area #3. Wh at we are 

seeing in Area #2 and Area #3 are the degradation 

products from that, and yes, they are above the 

MCLs a nd that's why we are cal l ing for a remedy to 

address that. 
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MR . AMATO: But you're not addressing 

Areas #2 and #3 because you're using natural 

attenuation, which means you're not going to do 

anything in those areas to remediate the current 

contamination. Everything depends on what you're 

doing in Area #1. 

MR . MANNINO: Natural attenuation is a 

remedy . It's going to cost how many millions of 

dollars? We have a slide that shows the cost. We 

are not taking the no action alternative for Area 

#2 and Area #3. We are picking a remedy that calls 

for monitoring natural attenuation and in Area #2 

there is a contingency remedy. 

MR. BASILE : Are there any other 

questions? Are there any others? Yes, sir. 

MR. HECHT: Bill Hecht. I guess I just 

have one more question on what really relates to 

the lake, and the potential springs that are 

subsurface springs in the lake, particularly around 

the island, around Frontenac Island, south of there 

and north of there, the Springport Cove area. I'd 

like some reassurance that some more sampling be 

done out, and identify the springs that are out 

there and really nail down what may be coming up in 

the lake. Maybe that's been answered and I wasn't 
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listening , but I know you said they sent divers 

down. But the birdies are going to be coming 

outcropping in the lake. The island is Cobleskill. 

So, we are not talking too much distance there. · 

MR. MANNINO: I ' m sorry, you're asking 

for additional sampling in Cayuga Lake, did I 

understand that correctly? 

MR. HECHT: Identification of the 

springs that are in the lake and direct sampl ing of 

those springs. 

MR. MANNINO: Okay. I think what was 

mentioned earlier is that EPA did an evaluation of 

Cayuga Lake and we felt that the information 

collected as part of our remedial investigation was 

sufficient to define the nature and extent of the 

contamination and, you know, at this time we are 

not call ing for any additional. 

MR . HECHT: Is that data in the new CD 

that's at Seymour Library or is that old data at 

the Seymour Library, or is it public at all? 

MR. MANNINO: That data should be in the 

Remedial Investigation Report . 

MR. MAYO: It's in the final Remedial 

Investigation Report . 

MR. MANNINO: Right, which is dated May 
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2012 . 

MR . MAYO: Yes. 

MR. HECHT : Are the results there or 

the procedures there, or both? 

MR . MANNINO: The RI Report should 

include everything, whether it's an appendix or in 

the body of the report, I don't know. 

MR. MAYO: February 24th, 2012 . 

MR . BASILE : So that information is at 

the Seymour Library in Auburn, which is a 

repository for this site. All of the documents that 

are referred to this evening are in that Library, 

and are there any other questions? If there aren't 

any other questions -- yes, ma'am? 

MS . EILEEN O' CONNOR, Cayuga Count y Heal t h 

Dep a rtment, Auburn, New York : My name is 

Eileen O'Connor . I work for the Cayuga Health 

Department in Auburn, New York. If anybody wants a 

disk with the two reports, RI or the FS, they can 

call the Health Department and we can make a copy 

for you so you don't have to go to the Library, and 

you can look at that at your leisure on your own 

computer. So, just call us at the County Health 

Department. 

MR . BASILE: Thank you, Eileen. Thank 
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you. If there aren't any further questions, I'm 

going to thank you for coming out this evening. 

Remembe ring again that our public comment period is 

open until September 17th to put comments outside 

and we'll be here a little longer in this meeting 

room. I thank you for participating and have a good 

evening. Thank you. 

(WHEREUPON the proceedings were concluded at 

8:15p.m.) 

****************************** 
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Cayuga County Health and Human Services Department 
Elane M. Daly, R.N., B.S.N. 

Director 

Eileen A. O'Connor, P.E. 
Environmental Health Director 

August 6, 2012 · 

Isabel R. Rodrigues 
Remedial Project Manager 
Wester New York Remediation Section 
U.S. Environmenal Protection Agency 
290 Broadway, 20th Floor 
NY, NY 10007-1866 

RE: Proposed Plan 
Cayuga County Groundwater Contamination Superfund site 
Townships of Aurelius, Springport, and Fleming and Village of Union Springs 
Cayuga County 

Dear Ms. Rodrigues: 

The Cayuga County Health Department has reviewed the Proposed Plan to remediate the contaminated 
groundwater at the Cayuga County.Groundwater Contamination Superfund site and has the following 
comments: 

CY121 (01/00) 

1. This Proposed Plan is based upon the premise that the public water currently provided by Union 
Springs has levels of contaminants less than the Federal and State MCL. This is not the case all 
of the time. 

The Union Springs water treatment plant has two significant deficiencies that result in potential 
exposure to elevated levels ofVOCs. The plant does not have redundancy in terms of its air 
stripping capability as required by the Sub-part 5-1 of the New York State Sanitary Code. In 
addition, the generator for the water plant is not large enough to run the existing stripper as 
well as the rest of the treatment plant during a power outage. This lack of a generator to run 
the entire plant is a violation of the Cayuga County Sanitary Code, and the Village was cited for 
this violation during the Health Department's 2011 Sanitary Survey ofthe Union Springs public 
water system. 

If there is a power outage, or if the stripper needs to be taken off-line due to mechanical issues, 
the residents may be exposed to contamin_ants exceeding the State MCLs. In addition, the 
Proposed Plan states that it is expected to take at least 30 years to meet groundwater Remedial 
Action Objectives. Therefore, the Village must be in position to adequately remove the VOCs 
under all conditions for the next 30 years, and possibly longer. The existing stripper and 
associated equipment will likely need to be replaced a few times during that time period. 

The Health Department believes that part of the remedial action to reduce the harmful effects 
of the VOC contaminants on the residents of Union Springs must include the following: 

• installation of a redundant air stripper 

160 Genesee Street • Auburn, New York 13021-3424 • (315) 253-1405 • Fax (315) 253-1478 
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• installation of a generator that can power the entire plant, including the air 
stripper 

• maintenance of the existing stripper and associate~ equipment 
• replacement of the stripper components when needed. 

2. The Proposed Plan depends on the implementation of Institutional controls to protect public 

health. However, t~e details regarding what these controls would be are not included, making It 

impossible for the Health Department to effectively comment on that part of the Plan. 

3. The Proposed Plan states that the Rl and FS reports have been made available to the public. The 

EPA states that they encourage the public to review these documents to gain a more 

comprehensive understanding of the Site and the Superfund activities that have been 

conducted. One of the evaluation criteria for choosing the remedial alternative for this site is 

community acceptance. 

These documents however have only been made available for review in EPA's office in New York 

City and in the Seymour ~ublic Library in Auburn. In order to provide all the residents located 

within the contaminated plume area, which stretches over seven miles, the Health Department 

strongly requests that these reports be posted on EPA's website. 

4. The FS states that patent-protected products would most likely be used in enhanced in-situ 

biological and abio* treatment. Are there any health concerns with these products, and will 

these be present in the groundwater once it reaches the Village of Union Springs water system. 

5. The FS states that an extraction and injection well system will be installed as part of the 

enhanced in-situ biological and abiotic treatment option. Will these extraction wells only be 

used for drawing samples? If no, what else will be extracted and why? Where will these 

extraction wells be located? 

6. If the enhanced in-situ biological and abiotic treatment is implemented, it Is likely that more 

vinyl chloride will be in the groundwater in areas that before had lower levels. Since the vapor 

pressure of vinyl chloride is greater than TCE or DCE, would this increase the likelihood that 

vapor intrusion could be a health concern. How valid would the vapor intrusion study results be 

if the groundwater contains more vinyl chloride than when the study was performed? 

7. The Plan states that the time frame for the preferred alternative exceeds 30 years. Which 

alternative would more quickly accomplish the Remedial Action Objectives? 

8. The Plan states that if the remedy implemented does not achieve the objectives in a reasonable 

timeframe, a contingency remedy would be implemented. Please define reasonable timeframe. 

Also, what specific triggers will result in the implementation of the contingency remedy? 
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9. When someone builds a new home in the plume area, will the homeowners be required to 

connect to the public water supply? If yes, under what legal authority will they be required? 

Will the homeowner be prevented from installing a well? Again, under what legal authority will 

they be prevented? Are the requirements different if a farmer wants to install a new well? 

10. Currently some homeowners have POET units installed by funding from NYS. These units are 

maintained by the homeowner. The adequacy of each homeowner's maintenance program is 

unknown. The Proposed Plan states that POETS will be provided, as necessary, and maintained, 

as part of this action, until the connection to the public water supply is completed. When will 

the maintenance of these existing units be provided? If public water Is available, will the 

property owner be required to connect? Does the plan provide for the cost of connection? 

11. Currently some homeowners had well water with VOC contaminants, but either chose not to 

have POET systems Installed, or the contaminant levels were below the NYS standard. How will 

these properties be handled? 

12. Long term monitoring is listed as a common element in all of the alternatives. The purposes 

include to verify that the plume is not expanding, and to ensure that there is no unacceptable 

impact to downgradient receptors. When will this monitoring commence? The CC HD has been 

sampling some homes for many years. At this point we would like to request that this activity 

be the responsibility of the EPA. 

13. When will the specifics of the long term monitoring plan be available? 

14. Many private wells were in place in the plume area before the existence of contaminated 

groundwater was known. In addition, many wells have been installed as part of the 

groundwater co_ntamination investigation. Have all of the abandoned wells been properly 

decommissioned to prevent additional pathways for contaminant flow? If no, will this be part of 

the Proposed Plan? 

Please call if you have any questions or need further information. Thank you. 

Sincerely, 

Eileen A. O'Connor 

Environmental Health Division 

Cc: Cayuga County Board of Health 

Justin Deming, NYSDOH 

John Strepelis/ Kevin Kenyon, NYSDOH 
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859 State Route 326. 
Cayuga, New York 13034 

Phone: 315-889-7717 
Email: "Dave Sc;:henck" <d77ma@aol.com> 

Dear Honorable ~'EPA" representatives: 
July 27,2012 

I'm respectfully requesting fmancial assistance from the 
"Superfund", to help offset the debt that our town was forced to 
incur to provide safe, potable water to our residents. 

The ground water contamination emanating fro~ the Auburn 
area has, and is causing fmancial hardship for residents to afford 
living in our rural area. . . 

It also has a very negative impact on the potential growth for 
the same reason. With 28 years and $7,927,589 left on the water 
system debt that is added to resident tax bills, it is a very strong 
"dis-incentive" for people to locate here. 

It has and will continue to economically harm our area for 
some time. 

With Upmost Respect and Sincerity: . 
David R Schenck- Springport Town Supervisor 

.~, · . · ., ,_· · Sprin!_!pm·t nu·ans Hu~inl"ss · - ·, 

This institution is an equal opportunity provider. Complaints of discrimination should be sent to: 
L'SDA. Director, Office of Civil rights, Washington, D.C. 20250-9410. TDD 1-800-662-1220 
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September 14 2012 

Isabel R. Rodriguez 
Remedial Project Manager 

~illnge of ~ninn ~prings 
J.®. ~ox 99 

~nion "prings, ~tfu lJ!orlt 13160 
INCORPORATED 1848 

(315) 889-7341. JJfa.x (315) 889-7342 

Western New York Remediation Section 
United States Environmental Protection Agency 
290 Broadway, 20th floor 
New York, NY 10007-1866 

RE: Proposed Plan Cayuga County Groundwater Contamination Superfund Site 
Townships of Aurelius, Springport and Fleming and Village of Union Springs, 
Cayuga County - Interim Actions 

Dear Ms. Rodriguez: 

In response to the Proposed Plan to remediate contaminated groundwater ~t the Cayuga County groundwater 
contamination Superfund site, the Village has the following comments: 

The Superfund site contamination has flowed from the site to contaminate the water supply for the Village. There 
is no recognition in the Plan of the difficulty and expense incurred by the Village in the interim between the 
discovery of the contamination more than 10 years ago and the planned elimination of the contamination in the 
-next 7 to 30 years. 

The Village water system is serving more than 3000 people. To date, the Village has incurred some $250,000 in 
costs to construct a water stripper tower for its water supply. 

The Village has incurred and is incurring some $36,000 a year in operation and maintenance costs of the 
stripper. These expenses to our taxpayers have been necessary to treat the drinking water of the Village and 
bring it within federal and state standards. 

In addition, the Village plans to add a backup generator sufficient to run the stripper tower, for an additional 
expense. 

These costs were necessitated only by the VOC contamination. 

The Proposed Plan may have been misleading in ifs comments regarding the present condition of the water. 
The raw water from the wells arriving at the Village stripper tower continues to exceed state standards of 
contamination by volatile organic compounds. It is only after treatment that water meets state standards. 
As the interim period continues, costs of energy and chemicals will surely increase. 
The costs over the last 11 years were approximately $650,000, and looking forward we will incur an additional 
$250,000 to $1,100,000 based only on today's cost of power and chemicals. 

The Proposed Plan does not take into account these impacts on our community during this interim period. 

ery truly y~-1<' ~ ' _ 
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RE: Comments on the Proposed Plan for the Cleanup, Cayuga County Groundwater Site, 
SECOND SET 
Bruce Natale 
to: 
Isabel Rodrigues 
09/17/2012 05:47PM 
Cc: 
"Eileen O'Connor", "Michele Wunderlich", "Steve Lynch" 
Hide Details 
From: "Bruce Natale" <bnatale@cayugacounty.us> 

To: Isabel Roclrigues/R2/USEP A/US@EP A 

Cc: "Eileen O'Connor" <Eileen.O'Connor@dfa.state.ny.us>, "Michele Wunderlich" 
<mwunderlich@cayugacounty .us>, "Steve Lynch" <slynch@cayugacounty .us> 

1 Attachment 

EPA Plume Feb 2001 County summary.pdf 

Dear Ms. Rodrigues, 

Attached are comments from the Cayuga County Planning Department on the Proposed Plan for the 
- Cleanup for the Cayuga County Groundwater Contamination Superfund Site. 

This is a second set of comments that addresses issues raised in 2000 and 2001, while the County was 
assisting the State Health Department with the Union Springs source investigation. 

The attachment is Cayuga County "Springport-Aurelius-Fleming GROUNDWATER Investigation, Topic: 
Source of Contamination, County Perspectives, Ideas, Theories & Issues" report from 2/28/2001. There 
is some important information in this summary that may have been forgotten in the last 11.5 years, 
such as: 

• GE may have used as much as 10,000 gallons ofTCE each year ... at least that's how 

file:/ /C: \Documents and Settings\iroclrigu\Local Settings\ Temp\notes02B251 \-web3 564 .htm 9/18/2012 
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much they shipped off site in 1976 alone (to Pollution Abatement Services superfund site(s) 
in Oswego County, NY). 

• The isoconcentration contour lines in many of GE's reports need to be scrutinized 
independently, because in many cases the data could point to a large pool of solvent 
under the building instead of ending outside of the walls. 

• All of the sinks and disappearing streams identified in 2000 and 2001 are not on the 
sinks and swallet map(s) in the June 2012 Powerex Rl Report. Why? 

• Not all of the source investigation ideas in the County's 2001 were fully explored, such 
as a TCE/VOC mass balance to estimate the relative magnitude of the source. 

It was way back in 2000 that County Staff developed the working theory that the TCE was escaping the 
Powerex site via the Bertie or Cobleskill rock formation, and we appreciate that the US EPA and USGS 
were able to confirm this theory. 
A paper copy wilt be mailed by or before tomorrow morning, via the main Auburn Post Office. 

Thank. you for this opportunity for input. 

Bruce R. Natale, P.E. 
Environmental Engineer 
Cayuga County Planning 

file:/ /C:\Docurnents and Settings\irodrigu\Local Settings\ Temp\notes02B251 \-web3 564.htm 9/18/2012 
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Springport - Aurelius - Fleming 
GROUNDWATER Investigation 

Topic: Source of Contamination 
County Perspectives, Ideas, Theories & Issues 

A. TCE & COMPOUNDS 

1. How much is in the ground?. 
• Union Springs*-1987 was first TCE test and hit . 

)- Get gallons per day & ppb and % of water withdrawn from 
aquifer 

). Calculate pounds TCE in groundwater over past 13-15 
years. 

• Overbrook I Pinckney area 
}> Use age and number of houses, 100 gpd & ppb to calculate 

pounds DCE in groundwater over past 5-10. 

2. How do the solvents move in the ground I bedrock? 
• TCE travels faster through clays than water does. 
• Does TCE I DCE travel through gypsum in similar fashion? 

3. Basic Chemistry 
Dens it}: Solubilit}! (25 C} 

vc 0.9106 0.3% 
HzO 1.00 
Trans-DCE 1.2565 0.63% 
CIS-DCE 1.2837 0.35% 
TCE 1.47 0.11% 

4. DNAPL Bubble Theory 

• See graphic . 
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B. CONTAMINATION FOCUS AREA 

l. a. 20 most contaminated wells and adjacent clean wells yield a 
group of30 wells as a 'focus area.' 

b. Of those 30 wells, 17 fit the working theory that contamination is 
at 510 ft amsl and below and that ground water is clean above 515 amsl. 
However three contaminated wells seem to be at 530 ft. amsl, but depths 
may be in error. · 

2. A Major Issue is does contamination start at 530 feet amsl or not until 510 
feet amsl? Need to know to resolve this issue: 

a. Well depths - critical missing data piece for a dozen wells 
> Well drillers? 
> Water system installers? 
> Measure? 

b. Well construction details 
> What explains 3 deep clean wells in this group? 
> Cased or not cased? 
> Pump height vs. bottom of well elevation? 

c. Surface elevations at all 30 wells --- GPS or OBG? 

C. GE I POWEREX SITE - COULD IT BE THE SOURCE? 

1. GE & TCE Quantity 
• TCE use - unknown quantity 
• TCE Off-Site Disposal 

> 1976 10,000 gallons to P.A.S. in Oswego 
> PRP at P.A. S.? Verify. 
> PRP at any other State or Federal superfunds sites? 

• TCE On-Site Disposal 
> 1951 to ? 15 years? 20 years? 25 years? 
> Howmuch? 
> How much evaporated versus acted like DNAPL? 

2. TCE at GE - What's in the Ground? 
> Overburden -NAPL (pure solvent?). 
> ".Shallow bedrock groundwater" 820,000 ppb (saturated?). 
> Scrutinize "isoconcentration contour" lines - much larger pools? 
> Convert isoconcentration contour to pounds and compare to C.l.? 
> Perform a 'mass balance' with C.l & C.2data- what could have left 

site? 
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3. GE's Wells and Geology 
> Overburden I rock interface dips north (but is complex) 
~ Shallow bedrock - Onondaga escarpment is known for faults, joints 

and bedding features (Tripoli Landfill?) 
> Deep bedrock dips to the south at 35 feet per mile (Dunn) 
l> Deep well data table. 

· 4. Disappearing streams and other "sinks" in vicinity 
> 21 00 feet NNW (photo) 
~ 3 700 feet WNW (photo) 
> 1900 feet SSE (Bluefield) 
> 5600 feet WSW (Carpenter) 
~ Two on-site (1938 aerial)? 
> 3000 feet South 
> 2100 feet SW 
~ 2500 SW (Topo. depression). 

Do these surface anomalies connect below ground with faults/ joints? 

5. Deep bedrock groundwater table elevations 
a. See water level data 1989, 1990, 1993, 2000 & 2001. 
b. Lowest point in deep bedrock water table is always near B-2 at SE 

comer ofGE's property. ALWAYS. 
c. See Maps. 

6. Possible Routes Off Site despite monitoring wells 
a. Sinkhole through Rondout Formation 
b. Fractures, solutions cavities in Cobleskill (Akron) 
c. Dense NAPL at Cobleskill I Bertie interface 
d. Dense NAPL in Bertie Formations 

*a. & b. Could have been missed by lOO' wells south of building 
(B-25, CH-1, B-1 & B-2 covering 1075' East to West). 
•c. & d. Would have been missed by all wells south of buildings by 
passing below bottoms of all wells. 

7. Recommendations 
a. Need geologist familiar with KARST and DNAPL's to review all GE 

Reports, including data in appendices. 
b. Geophysical Survey needed around plant and in buildings to locate 

faults, joints, voids, etc. before drilling wells at I near GE. 
c. If geophysical fmds faults, joints, voids, etc, then drill well(s) into 

these features. 
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D. OTHER POSSIBLE SOURCES 

1. Really need to answer "How much is in the ground?" (see A. I) and "How 
much did GE I Powerex dispose of on-site (see C. I) before tackling this 
question. 

2. Also need to conflnn if contamination is at 530 ft. or 510 ft amsl before 
detailed scrutiny of other possibilities. 

3. Dumping in sinkholes (see C.4) is one possibility, but needs to be 
weighed against the large potential quantity that C.l and C.2 are meant to 
quantify. 

BRN//2/28/0 l 
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DEPARTMENT OF PLANNING & ECONOMIC 'DEVELOPMENT 

County Office Building, 160 Genesee Street, Auburn, New York 13021 
Voice: (315) 253-1276 

September 17, 2012 

Isabel R. Rodrigues 
Remedial Project Manager 
Western New York Remediation Section 
U.S. Environmental Protection Agency 

290 Broadway, 201
h Floor 

NY, NY 10007-1866 

RE: Proposed Plan 
Cayuga County Groundwater Contamination Superfund site 

Stephen F. Lynch, AICP 
Director 

Email: planning@co.cayuga.ny.us 
Fax: (315) 253-1499 

Townships of Aurelius, Springport, and Fleming and Village of Union Springs 
Cayuga County 

Dear Ms. Rodrigues: 

The Cayuga County Planning Department personnel have reviewed the Proposed Plan to remediate the 
contaminated grour~dwater at the Cayuga County Groundwater Contamination Superfund Site. 

First, we noted that US EPA used the following language in the July 2012 "Superfund Proposed Plan" 
summary ... 

• The major source of the groundwater contamination at the Site is a facility formerly operated by 
Powerex, Inc., located at 2181 West Genesee Street, In the City of Auburn, New York ... (page 2) 

• EPA has identified G.E as! potentially responsible party under CERLA for the Site... (page 2) 
• The results of these Investigations indicated that the former Powerex facility, ... Is the prlmarv 

source of the groundwater contamin_ation ... (page 3) 
• ... the former Powerex facility is the primarv source of the VOC contamination ... (page 5) 
• The former Powerex facility continues to be a source of VOC contamination to groundwater at 

t~e Site. (page 15) [underlines are my emphasis]. 

This was suspected In 2001 when the Cayuga County team helping the NYS Department of Health with 
the Union Springs VOC source investigation handed the investigation over to the NYS DEC in February, 
then to the US EPA, Including Jack Harmon and Joe Rotola, in the fall of 2001. We at Cayuga County 
Planning appreciate all of the work done by US EPA, USGS and their contractors to advance this 
investigation, and look forward to an active, effective remediation. 

CY038 (10/08) 
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Background: As part of GE's state superfund site activities, a public meeting/hearing was held on/about 
February 29, 1996. While GE acknowledged the solvent contamination, they assured the folks present of 
several things ... Flr5t, the contamination was mostly at the soil/rock interface and slowly moving north. 
Second, the TCE was being cleaned up naturally, and GE hoped to clean-up the entire problem with 
natural attenuation, possibly augmenting it by adding methanol or something similar to stimulate the 
bacteria already dechlorinating the TCE. Third, there was absolutely no way GE's site was linked to the 
VOCs in Union Springs' water. I recommend that US EPA staff review the State's Record of Decision from 
that period for more background Information. 

With this small piece of site clean-up history, 16 years later, it should not surprise you if we are.a bit 
skeptical about augmented bioremedlation as the selected alternative. With this background, we have 
the following comments: 

1. Source Investigation and TCE/DCE/DNAPL removal. GE has just released a parallel document, the 
Rl Report for the Former Powerex facility, dated June 15, 2012, wherein they still refer to the 
western evaporation pit as 'purported.' This prompts these comments: 

a. US EPA needs to be more aggressively involved at the Powerex site. 
b. If solvents didn't go into a waste pit in the 1950's, then they most likely went down 

floor drains. Still, GE has NEVER sunk geoprobes or wells through the building slab. Why 
not? 

c. In the Powerex site TCE, DCE, etc. mapping, nearly every set of Isobars is drawn to end 
outside the building walls, BUT, based on the data, many of the contamination maps 
could be redrawn with solvents in high concentrations under the building. 

d. This all points to the possibility of TCE/DCE/DNAPL still on the site, under the building. 
This should be US EPA's highest priority, to Independently confirm If there Is DNAPL 
under the site and remove the source, period. 

e. The folks that worked at GE In the 1950s, 1960s and early 1970s are aging, and NOW Is 
the time for US EPA to find some of these former workers and interview them. 

f. Minor editing note. The Powerex site's mailing address is Auburn, but the site is in the 
Town of Aurelius. 

2. Enhanced In-situ biological and abiotic treatment. The proposed plan Includes enhanced in-situ 
biological and abiotic treatment underneath occupied homes, perhaps 120-160 feet below the 
ground surface. We need to point out that it took NYS DoH, NYS DEC, US EPA and USGS upwards 
of 12 years to figure out that the Powerex Site and its northern solvent evaporation pit Is 
somehow connected to the plume under this neighborhood. Exactly where, hpw deep, how much 
is pretty much unknown. Now, US EPA will try to enhance in-situ degradation somewhere In this 
geological maze of cracks, faults and dissolution cavities. BUT, the in-situ biological and abiotic 
treatment Is really three steps or more, from TCE to DCE to VC to ethane plus chloride. If you 
speed up th.is second conversion step more than the third, it Is likely that more vinyl chloride will 
be in the groundwater in areas that before had lower levels. Since the vapor pressure of vinyl 
chloriQe is greater than TCE or DCE, would this increase the likelihood of vapor intrusion. And, in 
US EPA's own words, "The chemical in groundwater that contributes most significantly to the 
cancer risk and non-cancer hazard is VC." This seems like running an uncontrolled experiment 
under occupied homes, a~d it needs to be seriously reconsidered if this is really the best option. 
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3. Union Springs Drinking Water. This Proposed Plan Is based upon the premise that the public 
water currently provided by Union Springs has levels of contaminants less than the Federal and 
State MCL. This is not the case all of the time. 

The Union Springs water treatment plant has two significant deficiencies that result in potential 
exposure to elevated levels of VOCs. The plant does not have redundancy In terms of its air 
stripping capability as required by the Sub·part S-1 of the New York State Sanitary Code. In 
addition, the generator for the water plant is not large enough to run the existing stripper as 
well as the rest of the treatment plant during a power outage. This lack of a generator to run 
the entire pl'ant is a violation of the Cayuga County Sanitary Code and the VIllage was cited for 
this violation during the Health Department's 2011 Sanitary Survey of the Union Springs public 
water system. 

If there is a power outage, or if the stripper needs to be taken off-line due to mechanical issues,· 
the residents may be exposed to contaminants exceeding the State MCL s. In addition, the 
Proposed Plan states that it is expected to take at least 30 years to meet groundwater Remedial 
Action Objectives. Therefore, the Village must be in position to adequately remove the VOCs 
under all conditions for the next 30 years, and possibly longer. The existing stripper and 
associated equipment will likely need to be replaced a few times during that time period. 

The US EPA has _stated that Powerex is ''The major source of the groundwater contamination" 
and " is the primary source of the groundwater contamination ... " and "the former Powerex 
facility Is the prlmarv source of the VOC contamination ... " and "The former Powerex facility 
continues to be a source ofVOC contamination to groundwater." So, It would clearly be logical 
that GE as a PRP should be financially responsible to treat this contamination until It Is 
remedlated. The Planning Department therefore concurs with our Health Department 
colleagues that part of the remedial action to reduce the harmful effects of the VOC 
contaminants on the residents of Union Springs must include the following: 

• installation of a redundant air stripper 
• Installation of a generator that can power the entire plant 
• maintenance of the existing stripper and associated equipment 
• replacement of the stripper components when needed. 

4. The Proposed Plan depends on the implementation of institutional controls to protect public 
health. However, the details regarding what these controls would be are not Included. What are 
they and how will they work to effectively protect the public and the environment? 

5. When someone builds a new home in the plume area, will the homeowners be required to 
connect to the public water supply? If yes, under what legal authority will they be required? Will 
the homeowner be prevented from installing a well? Again, under what legal authority will they 
be prevented? 
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6. The FS states that patent-protected products would most likely be used in enhanced In-situ 

biological and abiotic treatment. Are there any health concerns with these products, and will 
these be present in the groundwater once it reaches the VIllage of Union Springs water system? 

· 7. ~e FS states that an extraction and injection will system will be Installed as part of the enhanced 
in-situ biological and abiotic treatment option. Will these extractions wells only be used for 
drawing samples? If no, what else will be extracted and why? 

8. Long term monitoring and project oversight. Long term monitoring Is listed as a common element 
in all of the alternatives. The purposes Include to verify that the plume is not expanding, and to 
ensure that there Is no unacceptable impact to downgradlent receptors. When will this 
monitoring commence? When will the specifics of the long term monitoring plan be available? 
Also, the Plan states that the time frame for the preferred alternative may exceed 30 years, plus 
the Plan states that if the remedy implemented does not achieve the objectives fn a reasonable 
timeframe, a contingency remedy would be implemented. Cayuga County requests that a project 
overview committee or commission be established to follow the progress of this site clean-up and 
oversee the monitoring program, and that the Cayuga County Planning and Health Departments 

are both on the committee/commission. 

9. Many private wells were In place in the plume area before the existence of contaminated 
groundwater was known. In addition, many wells have been Installed as part of the groundwater 
contamination Investigation. Have all of the abandoned wells been properly decommissioned to 
prevent additional pathways for contaminant flow? If no, will this be part of the Proposed Plan? 

10. The search for places the contaminated plume may daylight In Union Springs was limited to a 
couple of streams/ponds and Cayuga Lake's shore in the Village. It Is possible some potential day
lighting areas may have been missed, and these areas should be tested. First, north of Union 
Springs, the stream near cayuga Junction may Intercept the bedrock flow. Second, deeper In 

Cayuga Lake, where the bedrock with the dissolution cavities intersects the lake's bed/sediments. 

Please call if you have any questions or need further Information. Thank you. 

Sincerely, 

~fUit:e- \2-0~ 
Bruce R. Natale, P.E. 
Environmental Engineer 
Cayuga County Planning 

.. . . 
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U.S. FOIA Exemption 6 Redaction

. -. .. 
contaminate groundwater at a Cayuga County Superfund site proposal question 
b&kw 
to: 
Isabel Rodrigues 

. 08/15/2012 12:30 PM 
Hide Details 
From: 

To: Isabel Rodrigues/R2/USEPAIUS@EPA · 

Dear ms Rodrigues 

Page .1 of2 

As a resident in the area of the superfund site who was unable to attend the meeting in union springs, , 
could you tell me what s being planned with regards to the following and treating of health disorders of 
the residents exposed all these years and apparently for years to come to these contaminants? You 
indicated that "According to EPA officials; the preferred method of treatment could take 30 years or 
more to remove the pollutants from the groundwater and could cost more that $24 million" 

As the EPA investigation discovered, "the chemical contaminants seeped into the ground from unlined 
evaporation pits that were used by GE from 1959 to 1967 to store waste solvents produced during the 
manufacture of electronic components", therefore not only is the water contaminated so is the soil, 
where crops are grown and animals graze on grass and water. Therefore not only are we exposed 
directly, but indirectly through consumption of various food sources. As we all know the plume of 
chemicals; vinyl chloride, trichloroethylene, dichloroethene, acetone and methanol that stretches from 
the originating General Electric are all carcinogenics and more and do not contribute positively to ones 
health, in fact it is just the opposite. 

I would think that the closer one is to the area of contamination the more direct source of ~ontamination 
they were exposed it and not as diluted as may be the farther one gets from the source. Has there been a 
fund established for the testing and treatment of health conditions that could be associated with such 
toxic chemicals? 

Also, is there any guarantee that after spending $24 million this problem will be resolved for filture 
generations or is this a "possible" solution? 

Also as a side note, what are the consequences of this contamination to the properties located in the area 
you mentioned as being contaminated "from the originating General Electric facility on West Genesee 
Street seven miles southwest to the village of Union Springs?". From what I have been able to fi~d this 
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.. -· 
sounds like it would effect our property in relationship to the property values not to mention that this 
would be something that would need to be disclosed upon selling properties in this area. Is this correct? · 
Is there a special place we need to contact or register with either NYS/the Federal government or our 
local County to get a special waiver, if you will, for property depreciation. I can't imagine that our 
property could increase in value while sitting on top of a chemical waste dump.( especially in this 
economical climate) It also sounds like the property owners would have a restricted use of 
land/grounds in .this area as well. 

Also, if any building or constructing were to occur in this area would there need to be special permits 
issued because of ground and ground water disruption? Is there anything that can spread the 
contamination? 

And my last question relates to the contamination and weather. With living in a low lying area, when·it 
rains even with a steady rain in this area, there is always a great deal of flooding. When this occurs and 
groundwater is brought to the surface with the rain water is there any special precautions one would 
need to take when this occurs? 

And with the possability of "injecting nutrients, microorganisms and other chemicals into the 
groundwater to break down the harmful chemicals" what would the risk exposure be to the mix of "other 
chemicals and the toxic chemicals.? How risky are the "other chemicals" that are being injected when 
mixed with the toxic chemicals? Would there be a chemical reaction to people/places etc. 

What is the towns and county response to all this, as we have not received anything from them regarding 
this situation. It seems that it is busines as usual for them. Or is this a project sole dictated by the 
federal and state level? 

Thank you so much for your information. 

Kay 
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remediation in Auburn 
Bill Gabak to: Isabel Rodrigues 07127/2012 07:17PM 

Ms Rodrigues: 
I have read with interest the EPA's proposed remedial project to clean 
up the former GE/Powerex area. I worked at GE in 1966 while I was 
pregnant. In Dec. of 1966 I gave birth to a baby girl born 
prematurely and with a birth defect. She only lived 15 days. I have 
always wondered if the chemicals which I worked with and was exposed 
to could have caused her birth defect. I know of another employee who 
. had 3 sti-ll births. In addition, I know another child that was born 
with multiple birth defects · and her parents lived in close proximity 
to GE at the time. All of these incidents took place around 1966. 

I realize that the statute of limitations has long since passed 
however, I am just wondering if the chemicals used by GE could have 
caused my baby's birtrr defects. 

Sincerely, 
Sherry Lewis Gabak 

U.S. FOIA Exemption 6 Redaction
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Cayuga County Groundwater Contamination Superfund Site 
Hadley Matarazzo 
to: 
Isabel Rodrigues 
07/19/2012 01;46 PM 
Cc: 
Steve Schwarz 
Hide Details 
From: Hadley Matarazzo <HMatarazzo@faraci.com> 

To: Isabel Rodrigues/R2/USEP A/US@EPA 

Cc: Steve Schwarz <SSchwarz@faraci.com> 

Ms. Rodriguez, 

Page 1 of2 

I recently reviewed the July 2012 Superfund Proposed Plan for this site. I noticed that GE has been identified as 
a PRP on p. 2. When was GE identified as a PRP? I have reviewed many documents related to this site and have 
never seen GE identified as a PRP, and I cannot find anything regarding PRPs for this site on EPA's website. 

Thanks, 
Hadley 

Hadley L. Matarazzo 
Faraci Lange LLP 
28 E. Main Street, Suite 1100 
Rochester, NY 14614 
585.325.5150 
585.325.3285 (f) 
http:Uwww.faraci.com/ 

I !!llmage001 

This message Is Intended only for the individual or entity to whom it is addressed and may contain 
Information that is privileged, confidential and exempt from disclosure under applicable law. If you are 
not the intended recipient, or the employee or agent responsible for delivering the message to the 
Intended recipient, you are hereby notified that any dissemination, distribution or copying of the 
communication Is strictly prohibited, and you are requested to please notify us Immediately by telephone 
(585) 325-5150 and return the original message to us at the above address. 
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\~ .CQmm~nl.Sh~-~t. ___________________________________________________ _ 
Please submit comments regarding EPA's preferred remedy or document~ in the administrative record 

in any of the following 3 ways: 

0 Fill out this form and drop it into the comment box before leaving today's meeting 

8 Fold and mail this form or other written comments to: Isabel Rodrigues, Remedial Project Manager, 

U.S. EPA, 290 Broadway, 20th floor, New York 1 0007-1866 

8 Email your comments to rodrigues.lsabel@epa.gov 

Comments must be submitted by September 17, 2012. 

Name (please print) C." .-r\lt.E Y'A.cnti:ttcru-s.c 
Organization I Agency I Affiliation '-"'l.b!o\ ~~~ Cf~ ~ 

Address 

Email 

0' I would like to be added to the project's mailing list 

* 

U.S. FOIA Exemption 6 Redaction
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Mail to: 

Isabel Rodrigues 
Remedial Project Manager 
U.S. EPA 
290 Broadway, 2Qth floor 
New York 1 0007-1866 

. / ._._.,...... 
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Gmall to: Isabel Rodrigues 
Cc: Paul W Bentz, Mary St George 

Dear Isabel, 

08/09/2012 08:52PM 

We are looking at purchasing a home at this address· and were shocked this 
evening to find the superfund site is near the property. We did see a bottled 
water dispenser in the property but didn't realize that the ge property 
superfund site was near since we are not local (pa). Can you please advise as 
the whether is in the affected area? ·on P scale of 1 to 10 
how bad is the voc contamination? 

Laura Novak 

Sent from my iPhone 

U.S. FOIA Exemption 6 Redaction

U.S. FOIA Exemption 6 Redaction

U.S. FOIA Exemption 6 Redaction
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Bruce Natale 

From: 
Sent: 
To: 
Cc: 
Subject: 

Bruce Natale <bnatale@cayugacounty.us> 
Monday, September 17, 2012 5:47PM 
'rodrigues.isabel@epa.gov' 
Eileen O'Connor, Michele Wunderlich; Steve Lynch 
RE: Comments on the Proposed Plan for the c,:leanup, Cayuga County Groundwater Site, 
SECOND SET 

Attachments: EPA Plume Feb 2001 County summary.pdf 

Dear Ms. Rodrigues, 

Attached are comments from the Cayuga County Planning Department on the Proposed Plan for the Cleanup 
for the Cayuga County Groundwater Contamination Superfund Site. 

This is a second set of comments that addresses issues raised in 2000 and 2001, while the County was assisting 
the State Health Department with the Union Springs source investigation. 

The attachment is Cayuga County "Springport-Aurelius-Fleming GROUNDWATER Investigation, Topic: Source 
of Contamination, County Perspectives, Ideas, Theories & Issues" report from 2/28/2001. There is some 
important information in this summary that may have been forgotten in the last 11.5 years, such as: 

• GE may have used as much as 10,000 gallons of TCE each year ... at least that's how much they 
shipped off site in 1976 alone (to Pollution Abatement Services superfund site(s) in Oswego 
County, NY). · 

• The isoconcentration contour lines in many of GE's reports need to be scrutinized 
independently, because in many cases the data could point to a large pool' of solvent under the 
building instead of ending outside of the walls. 

• All of the sinks and disappearing streams identified in 2000 and 2001 are not on the sinks and 
swallet map(s) in the June 2012 Powerex Rl Report. Why? 

• Not all of the source investigation ideas in the County's 2001 were fully explored, such as a 
TCE/VOC mass balance to estimate the relative magnitude of the source. 

It was way back in 2000 that County Staff developed the working theory that the TCE was escaping the 
Powerex site via the Bertie or Cobleskill rock formation, and we appreciate that the US EPA and USGS were 
able to confirm this theory. 

-A paper copy will be mailed by or before tomorrow morning, via the main Auburn Post Office. 

Thank you for this opportunity for input. 

Bruce R. Natale, P.E. 
Environmental Engineer 
Cayuga County Planning 

1 
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Via Electronic and U.S. Mail 

lion. Judith A. Enck 
Regional Administrator 

eptember 17.1012 

United States Environmental Protection Agency 
Region 2 
290 Broadway Ave 

1e"" York. Y I 0007- 1866 

Christopher A. Amato 
Direct Dial: ( 518) 591-4663 
camatoft'sprl a"' .com 

Re: Comments Submitted by the Cayuga Nation : Proposed Remedial Action Plan for 
the Cayuga County G roundwater Superfund Site, Cayuga County, Nen York 

Dear Regional Administrator Enck: 

The Cayuga Nation. by its Council of Chiefs and Clan Mothers. submits these comments 
in response to EPA. s Proposed Remedial Action Plan c·PRAP .. ) for the Cayuga Count) 
Groundwater Superfund Site("' ite"") inCa) uga Count). NeV\ York. 

The Cayuga ation is a member nation of the Haudenosaunee (Six ations Confederacy) 
and follows the GayanashagoH'a, or Great Law of Peace. Pursuant to the Great Lav,·. the 1\:ation 
is governed by a Council of Chiefs appointed by the Clan Mothers. The Council makes 
decisions by consensus. 

I he first treaty between the Haudenosaunee and the arriving Europeans. the uaswentha · 
or Tv\ o Row Wampum Belt. is an agreement of mutual respect and non-interference. As 
represented by the Two Row, each sovereign commits to respect the other and to rcrrain from 
interfering in the other's affairs. The Two Row establishes a framework for continuing 
cooperation between the Haudenosaunce and the United States that has been strengthened and 
rearfirmed by subsequent treaties \vith the United States, including the 1794 Treaty or 
Canandaigua. 7 Stat. 44. 

Article 7 of the Treaty of Canandaigua states that ··rhe United States and ix ations 
agree. that for injuries done b) indi' iduals on either side. no private re' enge or retaliation shall 
take place: but. instead thereof. complaint sha11 be made b) the part) injured to the other .. . and 
such prudent measures sha11 then be pursued as shall be necessary to preserve our peace and 
friendship unbroken:· By working together to preserve peace and friendship. the 
llaudenosaunee and the United States "polish the covenant chain:' reconfirming and restoring 
the nation-to-nation relationship that is ~:stablishcd by the Two Row Wampum Belt. 
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Hon. Judith A. Enck 
September 17. 2012 

Article 29 of the United at ions Declaration on the Rights of Indigenous Peoples 
highlights the importance of environmental conservation to indigenous peoples and outlines the 
responsibilities of states in this regard: 

I. Indigenous peoples have the right to the conservation and protection of the 
environment and the productive capacity of their lands or territories and 
resources. States shall establish and implement assistance programmes for 
indigenous peoples for such conservation and protection, without discrimination. 

2. States shall take effective measures to ensure that no storage or disposal of 
hazardous materials shall take place in the lands or territories of indigenous 
peoples without their free, prior and informed consent. 

3. States shall also take effective measures to ensure, as needed, that programmes 
for monitoring, maintaining and restoring the health of indigenous peoples, as 
developed and implemented by the peoples affected by such materials. are duly 
implemented. 

The Cayuga Count)' Groundwater Superfund Site lies partially within Cayuga Nation 
territory as recognized by the Treaty of Canandaigua. The Cayuga Nation has sovereign 
authority over its territory and governs its citizens according to Haudenosaunee lav\. The 
Nation's sovereignty is recognized and protected by federal law. Within its territory. the Nation 
has sole jurisdiction to ensure that this law is followed. The United States has sovereign 
authority over its citizens and governs them according to its laws. 

The Nation and the United States both seek to protect the natural environment and 
safeguard the health and well-being of their citizens. To this end, the Nation's law requires 
approval by the Nation Council of Chiefs for certain activities. The Council has never approved 
the disposal of hazardous substances on Nation territory. 

Federal la-v. regulates the remediation of hazardous substances, which can pose a serious 
threat to human health and safety as well as to the environment. The Remedial Investigation 
conducted at the Site includes groundwater sampling data showing the presence of a varict) of 
volatile organic compounds at levels that exceed New York State Department of Health 
standards by orders of magnitude. Among the compounds detected at the Site at levels posing a 
serious threat to human health are trichloroethylene (TCE) and vinyl chloride, a known human 
carcinogen. 

The Cayuga Nation submits these comments in the spirit of diplomacy, as part of the 
government-to-government consultation required by Executive Order 13175 (Consultation and 
Coordination With lndian Tribal Governments, November 2000) and the EPA Policy on 
Consultation and Coordination With Indian Tribes (May 4, 2011 ), and with the goal of protecting 
its citizens and enviromnent. By submitting these comments, the ation does not cede or waive 
its sovereign authority over its citizens or territory; nor does it authorize the United States to 
violate any applicable Nation law. 
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lion. Judith A. Enck 
September 17, 2012 

Thank you for the opportunity to submit these comments. 

Very truly yours, 

Christopher A. Amato 

C: Isabel Rodrigues. EPA Region 2 (via email and U.S. mail) 
Carol Berns, EPA Region 2 (via email and U.S. mail) 
Argie Cirillo, EPA Region 2 (via email and U.S. mail) 
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I.  INTRODUCTION 
 
The Chazen Companies submits these comments on behalf of the Cayuga Nation (“Nation”) in 
response to the Proposed Remedial Action Plan (“PRAP”) issued by the United States 
Environmental Protection Agency (“EPA”) for the Cayuga County Groundwater Superfund Site 
(“Site”). 
 
As discussed in detail below, the Nation opposes the remedy proposed in the PRAP because it 
(i) utilizes an unproven technology that has been shown to be unreliable and extremely 
sensitive to site-specific conditions; (ii) is unlikely to successfully remediate groundwater 
contamination at the Site due to the Site’s complex hydrogeology and other Site conditions;  
(iii) has been selected by EPA in the absence of crucial data concerning groundwater plume 
characteristics; and (iv) will allow contaminated groundwater to continue to flow into Cayuga 
Lake for decades to come. 
 
More specifically, the PRAP and supporting documentation are deficient in the following 
respects: 
 

1. Contaminant levels in the plume are considerably higher than acknowledged by the Remedial 
Investigation and Feasibility Study.  The cross section revised by Chazen and submitted herewith 
as part of these comments as Attachment A shows this clearly. 
 

2. Discharge locations of the full mass of the plume have not been identified, and ecological 
evaluations of discharge impacts to receiving lakebed sediment ecosystems in Cayuga Lake are 
incomplete and insufficient, and thus do not accurately reflect potential ecological effects on 
the Lake. 

 
3. The proposed remedy is based on data with many degrees of uncertainty, is ill-suited to the 

plume’s source conditions, and is likely not cost effective. 
 

a. Various uncertainties related to hydraulic conditions within the Forge Hollow 
hydrogeologic unit render mass transfer rates and flow paths uncertain. 
 

b. The remedy is unsuitable for selection because it based on the unfounded and 
unrealistic assumption that the Powerex source area(s) will also be promptly 
remediated.  Instead, it is more reasonable and prudent to assume  that the Powerex 
site will continue to generate a contaminant plume indefinitely.   
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A more appropriate, reliable, and potentially more cost-effective remedy, which the Nation 
supports, is to pump and treat groundwater in, at a minimum, Areas 1 and 2 of the Site.  This 
conclusion is based on the following: 
 
1. The Feasibility Study dismisses plume-scavenging pump and treat technologies for Areas 2 and 3 

based on the assumption that the primary contaminant migration zone is homogeneous, with 
relatively low permeability, and that diffusion has generated a large contaminant plume that would 
require voluminous groundwater withdrawals to affect.  However, these assumptions appear flawed 
because the broad range of permeability factors identified in the Forge Hollow indicates that 
preferential flow paths do exist and, consequently, the main mass of contamination is migrating 
through these preferred pathways. 
 

2. Impacted fractures have already been identified within the multiple impacted homeowner wells 
that transect the plume axis, offering opportunities for cost-effective plume scavenging scenarios. 
 

3. If one or more higher-permeability flow paths could be identified, a potentially even more effective 
and less costly plume intercept and treatment program could be designed to mitigate the significant 
contaminant mass beyond the proposed primary Area 1 treatment area.  Such a remedy coupled 
with use of the homeowner wells or preferential flow paths (as above) could yield a demonstrably 
shorter plume management time frame, with lower cost impact than the current 20-30 year budget 
estimate proposed for Monitored Natural Attenuation. 
 

4. An effective and cost-efficient hydraulic containment and mitigation program would substantially 
reduce otherwise essentially perpetual contaminant mass loading to Cayuga Lake. 

   
II.  The Proposed Remedy Utilizes an Unproven and Unreliable Technology That is Not 
Compatible With Conditions at the Site 
 

EPA’s proposed remedy calls for implementation of enhanced reductive dechlorination (“ERD”) in 
Area 1 of the Site.  Although ERD is considered by the EPA to be a proven and effective technology, 
it is effective only under the right site-specific conditions.  ERD is extremely sensitive to site 
conditions and has failed at many sites.  Moreover, ERD is limited in its ability to propagate its 
effects significantly away from the injection locations, and has a limited duration, particularly under 
high recharge or high groundwater flow conditions. 
 

The unreliability of ERD is documented in a 2006 study by the California Department of Toxic Substances 
Control, “In-situ Bioremediation of Chlorinated Hydrocarbons, An Assessment of Projects in California.” 
(“Cal. Rpt.”). 
(See:  http://www.dtsc.ca.gov/TechnologyDevelopment/upload/Final_ISB_Report4.pdf).  
 

• The report identified sites where pilot or full-scale ERD remedies were implemented and then 
evaluated the performance of a selected number of those projects.  The report identified 29 
sites using ERD and 21 sites using Monitored Natural Attenuation (“MNA”), and conducted a 
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detailed evaluation of 5 sites where ERD was being used to remediate chlorinated solvents in 
groundwater.  Cal. Rpt. at 1. 

 
• The report concluded that “….[ERD] treatment appears to be more of an emerging than a 

demonstrated technology.”  Cal. Rpt. at 1.  The report goes on to state that, at the five sites 
subjected to a detailed evaluation, “it was not clear that biodegradation was proceeding in a 
reliable, demonstrative manner that would be desired for a final remedy.”  Id. Additionally, the 
report stated that, “for several sites and many monitoring wells, there was no apparent change 
in any parameter measured as a result of implementation of the bioremediation system.”  In 
fact, the report concluded that the biodegradation process had “stalled” at 3 of the 5 sites.  Id. 

 
Although the bench scale Microcosm Study conducted for this Site reported that biological 
augmentation was able to reduce the concentrations of Site-related compounds in groundwater and 
sediment samples collected from zone D3 under laboratory conditions, the California report highlights 
the unreliability of such bench studies.  As stated in the report, “field implementation of [ERD] 
treatment has shown to be more complicated than the laboratory and bench studies that have been 
conducted to demonstrate the efficacy of the technology.”  Cal. Rpt. at 1.  Additionally, the report 
noted, “data for the five case study projects did not find the classic ‘cascading’ series of curves described 
in the literature for biological reductive dechlorination of chlorinated solvents.”  Id. 
 
Moreover, conditions at the Site are not conducive to successful implementation of ERD.  Specifically,  
uncertainty concerning Site hydrogeology, incompatible scheduling between plume and source area 
remedies, and plume remedial tactics  together suggest that in-situ treatment methods are unlikely to 
be successful in the plume extending between Auburn and Cayuga Lake.  Each of these is discussed 
separately below. 

 
A.  Uncertainty Concerning Site Hydrogeology 
 
Results of the Willowstick geophysical study performed in Area 1 indicated that only subtle 
preferential flow paths were present within the D3 contaminant-bearing horizon.  However, the 
USGS reports that heat pulse flow meter measurements of transmissivity within this zone range 
from 1 to 7,500 ft² per day with a mean of 105 ft².  This broad range of measured flows  indicates 
that substantial heterogeneity exists in the Forge Hollow and that high velocity preferential 
pathways are certain to exist. 
 
Groundwater contours for the deep zone (RI, Figure 3-8) indicate a gradient of 0.007 to 0.005 ft/ft 
from Auburn to Cayuga Lake.  The RI also reports the average thickness of the Forge Hollow to be 
6.5 feet with an approximate porosity of 15%.   Using the median transmissivity value for zone D3 as 
determined by the USGS from analysis of heat pulse flow meter data of 105 ft²/day and a 
transmissivity of 0.005, the travel time for contaminants to migrate from the source areas at the 
Powerex facility to Cayuga Lake once they enter the karstic Forge Hollow unit is estimated at t = d/v 
= 7.1 miles/[(T*i)/neb) = 208 YEARS.  This is impossible since the plume has evidently reached Cayuga 
Lake in far less time; in fact, the maximum possible travel time is known to be between 21 and 37 
years.  Therefore, there must be at least some substantially higher velocity preferential flow 
pathways that have not yet been located.  Using these same gradient and porosity parameters 
above, with an assumed travel time of 20 years, we identify a Transmissivity of 1000 ft² per day.  
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Since the transmissivity is a function of the most restrictive channel along the flow path, there are 
clearly continuous high velocity flow paths between the Powerex Site and Cayuga Lake that have not 
yet been discovered. 
 
The number and locations of the EPA monitoring wells have clearly been insufficient to provide the 
data needed to locate and confirm the primary axis of the plume, calculate the contaminant mass in 
the down gradient plume, any preferential flow paths, or the mass loading to Cayuga Lake.    In fact, 
the majority of laboratory analytical data was and is being collected from the relatively small section 
of the dissolved plume in Area 1 south of the Powerex facility.   Of the 44 monitoring wells installed 
over an estimated 3,000-3,500 acre plume area by the EPA under NYSDEC oversight, only six of 
these monitoring wells were installed in Areas 2 and 3. 
 
The flow calculations above and the evidently inadequate placement and number of formal 
monitoring wells within Area 2 and Area 3 demonstrate that too many significant gaps exist in 
essential understanding of the hydrogeologic regime to support selection of ERD in Area 1 and MNA 
in Area 2 and Area 3 as a proposed permanent remedy. 
 
B.  Incompatible Scheduling and Unrealistic Source Area Remedial Objectives 
 
A “one shot” down gradient plume remedy has been proposed for the Area 1 plume.  Once the 
plume is cleaned by the proposed in-situ injection event, it would  be disastrous for the aquifer to 
become recontaminated by any continued discharges from the source area.  This approach 
presumes that the entire source area will be clean by the time the in-situ effort is invested and that 
the source area will not promptly re-contaminate the affected area.  
 
The feasibility study in fact states that it assumes that residual source areas associated with the 
Powerex site will be controlled or mitigated.   However, the RI data also indicates that DNAPL source 
area(s) remain at the Powerex facility.    
 
DNAPL in fractured bedrock has proven over the years to be one of the more difficult environmental 
contaminant issues to locate, control, and mitigate.  Few sites with severe bedrock contamination 
by DNAPL are ever fully “cleaned” in any true sense of the word.  Most, if not all, continue to bleed 
DNAPL residues for decades.  A review of case studies of DNAPL source area removal actions 
prepared for the US Navy concluded that,   “. . . DNAPL remediation efficacy is extremely difficult to 
gauge, and although employing aggressive remedial technologies cannot achieve site closure, 
significant mass removal can be achieved.”  (see “ASSESSING THE FEASIBILITY OF DNAPL SOURCE 
ZONE REMEDIATION: REVIEW OF CASE STUDIES”; Geosyntech,  May 2004 (emphasis added)).  
Consequently, it is unlikely that source area remediation at the Powerex facility will ever be 
completely successful. 
 
In order to have any chance of success, the proposed remedy must either temporarily alter the 
geochemistry to enhance biological degradation rates, or require multiple injections over an 
indefinite period of time in order to maintain the conditions in Area 1 needed for use of passive 
MNA in Areas 2 and 3.  This approach ng  is totally inconsistent with the remedial action objectives 
and the regulatory time-frames that must be considered for a selecting a permanent remedy. 
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To summarize this sub-point, selection of an ERD program for Area 1 with MNA for Areas 2 and 3 is 
fundamentally flawed both theoretically and in practical application.   These proposed remedies 
should be replaced with a proven and effective technology, such as hydraulic control “pump and 
treat” of groundwater.  Hydraulic control/containment and/or mass removal are among the most 
commonly-used and more effective applications for the conditions that exist at this site. 
 

III.  The Proposed Remedy Will Allow An Uncontrolled  Plume of Contaminated Groundwater to Enter 
Cayuga Lake for Decades 
 

The conceptual model for the plume presented in Figure 5-2 of the RI suggests that no detectable 
concentrations of Site-related contaminants are reaching Cayuga Lake.  This assumption forms the 
basis for the conclusion in the ecological risk assessment that impacts to the lake are of no concern.  
 
However, the conceptual model overlooks the breadth of the wide contaminated groundwater flow-
path migrating toward Cayuga Lake and does not acknowledge homeowner well data suggesting the 
true concentration of contaminants in the plume are higher than assumed in the model.   
 
The primary axis of the plume is evidenced by the alignment of yellow detections shown on Figure 4-
1 of the RI, and at least one surface-water spring west of Cayuga Street in Union Springs that has a 
detectable concentration of 18 ppb of DCE.   
 
Close comparison of Figure 4.1 of the RI with Figure 1-4 of the Final Feasibility Study indicates how 
the alignment of the Figure 5-2 Conceptual Cross section actually fully misses the true axis of the 
plume.  In order to correct this omission, Chazen projected domestic well sampling data from 
Appendix 1 of the January 2005 CDM Response Action Contract onto Figure 5-2 (aka Figure 1-9 of 
the Final Feasibility Study) to better convey the true nature of the plume moving into Cayuga Lake.  
It is well known that domestic well sampling data only represent low estimates of actual 
horizontally-oriented plume concentrations since open bore wells receive water from all geologic 
horizons penetrated, including upper horizons presumably receiving clean recharge from 
environments at grade.  Thus, actual concentrations in the discrete Forge Hollow flow horizons are 
presumably yet higher than those we have added to the cross section.  Yet what we have shown is 
already noteworthy and not easily dismissed. 
 
Note:  Chazen did not post the Union Springs municipal well water data on the revised conceptual 
cross section since it is unknown to what degree the cis-1,2-DCE concentrations detected in these 
high-volume wells are non-representative due to substantial dilution by induced flow from Cayuga 
Lake. 
 
The Feasibility Study recommends only source management.  This is unacceptable because it will 
orphan the wide and concentrated plume to continue migrating into Cayuga Lake for decades.   It 
bears repeating that this is being proposed even in the complete absence of any adequate ecological 
analysis of impacts of this mass movement into the lake bed ecosystem and springs in Union 
Springs. 
 
The erroneous characterization of the plume entering Cayuga Lake suggested by the USEPA’s 
conceptual cross section potentially reflects that the majority of project laboratory analytical data 

R2-0027543



Sive, Paget & Riesel, P.C. 
September 17, 2012 
Page 6 
 
 

was collected from the relatively small section of the dissolved plume in Area 1 south of the 
Powerex facility.   As noted previously, of the 44 monitoring wells installed over an estimated 3,000-
3,500 acre plume area by the EPA and under the oversight of NYSDEC, only six of these were 
installed in Areas 2 and 3.  Although numerous homeowner screening level samples were collected 
in Area 2 and Area 3, the value of these data with respect to representativeness of actual 
groundwater concentrations remains limited for the reasons explained above and augmented here. 
 
The homeowner wells, some evaluated with geophysical tools, provide valuable data regarding the 
lithologies, fracture density of the intercepted units, heat pulse flow estimates of aquifer 
transmissivity, and chemical screening data.  The analytical data from clusters of the homeowner 
wells also identify elevated concentrations of Site related COCs.   However, surprisingly, most of the 
EPA monitoring wells installed in Areas 2 and 3 did not intercept this obvious contaminant plume 
and in fact, appear to define only the presumed lateral edge of the plume   For unknown reasons, 
EPA-24 was installed north of the plume rather than within it on Lockwood Road as initially planned 
(see Table 5-1, 2005 CDM Response Action Contract).  Likewise, EPA-26 appears to miss the plume 
moving under NYS Route 326 west of Davis Road. 
 
The resulting number and locations of the EPA wells are insufficient to provide the data needed to 
confirm the primary axis, depth, and most importantly, to calculate the contaminant mass of the 
down gradient plume.  This omission is more than academic.  A significant mass of contamination 
has already migrated down gradient from the proposed treatment area in Area 1 and will be 
relatively unaffected by the proposed treatment program.  This contaminant mass, which has not 
been fully evaluated, will continue flowing under public and Cayuga Nation lands and into Cayuga 
Lake for an estimated 20 to 30 years, even if the Area 1 mitigation program is successful.   
 
Multiport discreet interval sampling was conducted only in the EPA installed wells and two of the 
gas wells.   A substantially improved understanding of the distribution and concentration of site 
related compounds and refined definition of the primary axis of the plume could be gained through 
additional discrete interval sampling of the no longer in service homeowner wells.  Such work would 
contribute to increased data accuracy in the conceptual cross section revisions undertaken by 
Chazen. 

 
The RI concludes that the Forge Hollow unit acts as a regional under drain with a higher flow velocity 
than the overlaying units.  The unit is semi-confined by the overlaying Manlius formation but 
reportedly responds rapidly and sometimes dramatically to precipitation events. The potentiometric 
surface in this unit decreases from approximately 550 feet AMSL in Area 1 to less than 400 feet near 
Cayuga Lake.  Based on this, it appears that zone D3 is in direct communication with the water level 
in Cayuga Lake. 

 
In addition to more advanced study of unused homeowner wells in Areas 2 and 3, additional 
sampling is also warranted to more fully confirm the plume axis and the primary vertical flow 
horizons identified by the vertically- intermixed homeowner well sampling data.  We recognize that 
additional wells are planned during the planned design investigation specified in the PRAP; however, 
since better data could significantly impact the ecological risk assessment with respect to the 
Cayuga Lake ecosystem and could therefore alter the assessment of the intended remedies, it would 
be prudent to collect this additional data before selecting a final remedy. 
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Furthermore, EPA  provided many of the impacted homeowner wells with a municipal water supply 
system.  It is reasonable to assume that the migration of contamination within the plume has now 
been altered by the elimination of the induced gradients created by these wells.   Additionally, these 
wells were also removing contaminant mass from the aquifer which is now free to continue to 
migrate to Cayuga Lake possibly increasing the total mass loading to the Lake. 
 
We have been unable to locate any evaluation, study, or model that accounts for the effects of 
revised gradients or the effects of change in the hydrogeologic regime caused by elimination of 
pumping at homeowner well locations, or effects on conceptual or analytical models used as the 
basis for the remedial action program.  It is considered likely that both migration pathways and 
induced recharge throughout Areas 2 and 3 have been altered somewhat by these changes.  This 
omission is significant because if the width of the plume was affected by induced gradients and 
observed concentrations were affected by additional dilution from homeowner wells, 
decommissioning these wells would cause the plume to contract into narrower and more focused 
preferred natural flow paths and retard (or restore) the natural attenuation rates as the plume 
migrates down gradient to Cayuga Lake.  
 
Without knowing the flow rate, the primary flow paths, and the concentrations of contaminants in 
those flow paths, it is not possible to evaluate the long-term ecological impacts of this flow into 
Cayuga Lake.  EPA has assumed that the plume is a widely dispersed solute wave front with 
relatively undetectable concentrations of site related compounds at all points of entry to the lake.  
But this has not been proven and the net ecological impact of a decades-long seep of a substantial 
and as-yet quantified mass of orphaned plume contaminants suggested to be detached and released 
south of Pinckney Road many miles to the northwest at Auburn has not been adequately assessed. 
 
The revised cross section submitted by Chazen emphasizes the assessment that remains to be 
conducted.  Graphing the homeowner data for the revised cross section projects that 
concentrations of Site related compounds entering Cayuga Lake in the Forge Hollow unit are 
between 10 to 80 µg/l and not the non-detect concentrations implied by figure 5-2 in the RI.  Actual 
concentrations could be substantially higher in the currently unlocated high-concentration high 
velocity flow path suggested by the hydrologic data. 

 
Critical questions necessary to complete an adequate ecological risk assessment for Cayuga Lake 
remain unanswered.  These include: 
 

• Where does this plume discharge to the Lake? 
• What is the true mass-loading to the Lake? 
• What ecological impacts occur in the lake floor sediments? 
• How do these impacts enter and migrate through the lacustrine food chain?   

 
More investigation and/or evaluation is certainly needed to define the mass of contaminants in the 
orphaned plume that will be allowed to discharge to Cayuga Lake for the next 30+ years as proposed 
in the remedial action and to adequately assess the impacts to the lake’s ecosystem. 
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IV.  Pump and Treat is a More Reliable and Cost-Effective Remedy 
 

The feasibility study assumes that the primary contaminant migration zone is homogeneous and 
exhibits low permeability, and on that basis dismisses plume-scavenging hydraulic control (“pump 
and treat”) technologies for Areas 2 and 3.    This supposition appears flawed both because a broad 
range of permeability factors were discovered (see the prior paragraph’s argument for the presence 
of preferential flow paths) and because multiple previously-used homeowner wells offer 
opportunities for cost-effective retrofit and manifolded plume scavenging scenarios.   
 
Moreover, if one or more of the higher-permeability flow paths can be identified, a potentially even 
more effective and less costly plume intercept and treatment programs could be designed to 
mitigate the significant contaminant mass beyond the proposed primary Area 1 treatment area.  To 
be effective, groundwater in the primary flow path needs only to be balanced with the rate of flow 
in the channel to effectively remove and eliminate the majority of the mass moving down gradient 
under natural flow conditions.  Such a remedy could yield a demonstrably shorter plume 
management time frame, with lower cost impact than the current 20-30 year budget estimate 
proposed for Monitored Natural Attenuation. 
 
Pump and treat can assure the discontinuance of the migration of highly impacted groundwater 
from the Powerex site to Cayuga Lake.  If designed and implemented properly, the plume can be 
divided, remediated in sections, and systems operations discontinued sequentially from Cayuga 
back to the Powerex facility.  This can be done while maintaining control of upgradient generation 
areas and preventing future impacts beyond the Powerex site, regardless of how long source control 
and/or mitigation at Powerex is required.   If desired, ERD methods could be piloted downgradient 
of each array or transect of hydraulic control wells to further decrease downgradient 
concentrations. 
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COMMENTS ON USEPA’S PROPOSED PLAN DATED JULY 17, 2012 

CAYUGA COUNTY GROUNDWATER CONTAMINATION SUPERFUND SITE 

 
The General Electric Company (GE) submits these comments to the United States 
Environmental Protection Agency (USEPA) on the Proposed Plan, released on July 17, 2012 for 
public comment, for the Cayuga County Groundwater Contamination Superfund Site.  Principal 
comments, most of which directly impact the recommended and contingent remedies in the 
Proposed Plan, are discussed first, followed by miscellaneous comments on the Proposed Plan.  
GE is also preparing comments on the supporting documents that were released by USEPA to 
the public, and those comments will be submitted at a later time for consideration as part of the 
administrative record.1 
These comments and the associated reports, figures and attachments should be made a part of 
the administrative record for the National Priorities List (NPL) site.  Four reports related to the 
Powerex, Inc. (Powerex) facility are referenced in these comments.2  GE requests that USEPA 
ensure that all four of these reports are placed in the administrative record for the NPL site. 
PRINCIPAL COMMENTS 

 

1. Based upon the comprehensive data developed during the RI performed for both 
the Powerex facility and the NPL site, enhanced degradation in Area 1 of the NPL site 
should start along the southern boundary of the Powerex facility (i.e., northern edge of 
Area 1, immediately north of West Genesee Street).  Enhanced degradation is not 
appropriate or necessary as part of the recommended remedy in the residential area 
south of West Genesee Street (i.e., the rest of Area 1).  The data and modeling suggest 
that treatment of volatile organic compounds (VOCs) by enhanced degradation using 
injection wells along the northern edge of Area 1 (i.e., southern boundary of the Powerex 
facility), which is a fundamental component of the recommended remedy in the Proposed 
Plan, will have a significant impact on TCE, cis-1,2-dichloroethene (cDCE) and vinyl 
chloride concentrations in the rest of Area 1 (i.e., in the residential area immediately 
south of West Genesee Street), and that enhanced degradation using injection wells 
                                                            
1 Five documents were released by USEPA in support of the Proposed Plan.  They are, in chronological, order, the 
Remedial Investigation (RI) Report dated February 24, 2012, the Screening Level Ecological Risk Assessment 
(SLERA) Report dated March 25, 2012, the Matrix Diffusion Modeling Results Technical Memorandum dated April 
6, 2012, the Human Health Risk Assessment (HHRA) Report dated May 10, 2012, and the Feasibility Study (FS) 
Report dated July 12, 2012.  All were prepared by CDM Federal Programs Corporation (CDM Smith). 
2 Two of the reports were prepared by GE's Global Research Center and regard microcosm studies performed to 
assess the abiotic degradation of trichloroethene (TCE) in the deep bedrock hydrogeologic unit, specifically in the 
gypsum‐rich D3 monitoring interval.  These reports were submitted to USEPA electronically on September 29, 2011 
and July 25, 2012.  Another is the two‐volume RI Report prepared by O'Brien & Gere Engineers, Inc. (O'Brien & 
Gere) for the Powerex facility, which was submitted to USEPA on June 15, 2012.  The fourth report is new and was 
prepared by Bioremediation Consulting, Inc. (BCI).  This report regards additional microcosm tests to assess 
degradation by methanotrophs and ethenotrophs.  BCI's report is included in these comments as Attachment A. 
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along the southern edge of Area 1 should not be necessary as a primary response 
measure.3  VOCs in groundwater in the eastern portion of Area 1 and the northeastern 
corner of Area 2 (leading up to monitoring well B-60D3) have already undergone 
substantial natural attenuation and the remaining contamination is expected to follow 
this trend once treatment via enhanced degradation along the southern boundary of the 
Powerex facility (i.e., northern edge of Area 1) is in place.  Enhanced degradation in the 
residential area south of West Genesee Street (i.e., the rest of Area 1) should only be 
considered as a contingent measure if enhanced degradation along the southern 
boundary of the Powerex facility does not result in a significant decrease in the 
concentrations of VOCs in the monitoring wells within Area 1 (e.g., B-55D3, B-58D3) in a 
reasonable time frame (i.e., five to eight years after injections commence).  In other 
words, use of enhanced degradation in the residential area should be contingent upon 
the results and effectiveness of enhanced degradation along the southern boundary of 
the Powerex facility.  Moreover, the Proposed Plan fails to take into account the top-
down enhanced biodegradation treatment approach that is being pursued by GE at the 
Powerex facility, beginning with a large pilot test of enhanced in-situ biodegradation 
(EISB) that is currently underway at the north evaporation pit, the primary source area at 
the facility. 
Enhanced degradation in Area 1 of the NPL site should be implemented along the southern 
boundary of the Powerex facility (i.e., northern edge of Area 1, immediately north of West 
Genesee Street).  Enhanced degradation is not necessary nor is it appropriate as part of the 
recommended remedy in the residential area south of West Genesee Street (i.e., the rest of 
Area 1).  The site data and modeling results indicate that VOC concentrations in the deep 
bedrock downgradient of the southern boundary of the Powerex facility will respond rapidly to 
reductions in VOC concentrations in that treatment area.   
This is already evident at the eastern edge of Area 1, where deep bedrock wells B-33D3, B-
56D3 and EPA-2D3 lie along a common flow path (based on the results of an AquaTrack® 
surface geophysical survey).  Although treatment via enhanced degradation has not yet been 
implemented on the southern boundary of the Powerex facility, all three of these wells show 
decreasing trends for total molar chlorinated VOCs.  TCE levels have declined by more than 
50% in well B-33D3 over the past eight years, indicating substantial attenuation of the source, 
even before performing any of the active remediation recommended in the Proposed Plan.  
Moreover, TCE has declined by an order of magnitude in well B-56D3 in just the past three 
years, while cDCE has declined by 40%.  TCE and cDCE in well EPA-2D3, the most 
downgradient of the three wells, have dropped two orders of magnitude during the last eight 
years and now are near or below federal and state drinking water standards.4  Well B-60D3 is 
located in Area 2 downgradient of well EPA-2D3, on the same AquaTrack® flow path, and is 

                                                            
3 In one or more of the quotations included in these comments, cDCE is referred to as cis‐1,2‐DCE, and vinyl 
chloride is abbreviated as VC. 
4 The federal drinking water standards are known as Maximum Contaminant Levels (MCLs).  For simplicity, the 
federal and state drinking water standards will be referred to as the federal and state MCLs in these comments.  
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non-detect for TCE, cDCE, trans-1,2-dichloroethene (tDCE) and vinyl chloride.5  This is strong 
evidence that groundwater in this part of the NPL site is undergoing significant attenuation.   
Total molar VOC concentrations currently decline by one to two orders of magnitude from Line 0 
along the southern boundary of the Powerex facility to Lines ½ and 1 in the residential area to 
the south of West Genesee Street.  If the eastern flow path is at all representative, then this 
ongoing natural attenuation should become even more pronounced once the enhanced 
degradation remedy is in place along the southern boundary of the Powerex facility and the 
VOC concentrations entering the rest of Area 1 are reduced.  Moreover, the EISB pilot test now 
underway at the north evaporation pit, the primary source area at the Powerex facility, is 
expected to provide further reductions over time and complement enhanced degradation along 
the southern boundary.  The implementation of these two treatment programs should be 
allowed to proceed, and their effectiveness evaluated, before considering whether enhanced 
degradation (including injection wells and, as envisioned by USEPA in its Proposed Plan, also 
extraction wells with associated piping and electrical/instrumentation wires) in the residential 
neighborhood is necessary.   
In addition to technical concerns, there are logistical issues associated with operating an 
enhanced degradation system in the residential area.  The Proposed Plan mentions the use of 
extraction and injection wells for enhanced degradation in Area 1 and also for contingent 
enhanced degradation in Area 2.  The Proposed Plan mentions that an “extraction and injection 
well network will be designed with the placement of extraction wells at high yield locations and 
the injection well locations would likely be biased closer to flow paths” and references Figure 3 
of the Proposed Plan for the “conceptual extraction and injection wells locations.”6  
A line of 20 injection wells is shown in Figure 3 along the southern boundary of the Powerex 
facility (i.e., the northern edge of Area 1), and a line of 12 injection wells is shown along the 
southern edge of Area 1 (including through a portion of the residential neighborhood).7  Figure 3 
of the Proposed Plan does not identify the location of the extraction wells and associated piping 
and electrical/instrumentation wires.  The only mention of extraction wells on Figure 3 is in note 
#5, which states that “[a]dditional extraction wells may be installed as needed.”  Given the lot 
sizes and layout in the residential neighborhood it is highly likely that some of the extraction and 
injection wells and associated piping and electrical/instrumentation wiring would be on private 
residential properties.  The installation of that infrastructure, and the subsequent operation and 
maintenance of that infrastructure, including the extraction and injection wells, can significantly 
and needlessly inconvenience the impacted property owners.    
For all of these reasons, enhanced degradation in the residential area south of West Genesee 
Street should only be performed if enhanced degradation along the southern boundary of the 
Powerex facility does not result in a significant decrease in the concentrations of VOCs in the 
                                                            
5 In one or more of the quotations included in these comments, tDCE is referred to as trans‐1,2‐DCE. 
6 The conceptual approach for placement of the extraction wells at high yield locations and the placement of 
injection wells being biased closer to flow paths is problematic as the flow paths identified by the AquaTrack® 
surface geophysical survey and the high yield locations are likely one in the same. 
7 Four new monitoring wells are also shown on Figure 3. 
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monitoring wells within Area 1 (e.g., B-55D3, B-58D3) in a reasonable time frame (i.e., five to 
eight years after injections commence).  In other words, use of enhanced degradation in the 
residential area should be contingent upon the results and effectiveness of enhanced 
degradation along the southern boundary of the Powerex facility.  It should also be contingent 
upon the results and effectiveness of the top-down enhanced biodegradation treatment 
approach at the Powerex facility, which is beginning with the pilot test that is now underway at 
the north evaporation pit, the primary source area at the facility.  
 
2. Extraction wells are included in USEPA’s description of the enhanced degradation 
remedy recommended for Area 1 of the NPL site.  The use of extraction wells is not 
necessary for enhanced degradation in the deep bedrock, nor is it prudent.  Instead, a 
passive approach should be employed that relies on injection alone and does not have 
the adverse impacts associated with extraction in the deep bedrock hydrogeologic unit.  
A less-desirable approach would involve a semi-passive system, in which extraction 
wells are just used to aid in the distribution of amendments from the injection wells.  The 
active approach envisioned by USEPA in its Proposed Plan involving the continuous or 
near-continuous use of extraction wells can have significant adverse impacts and should 
not be employed in the deep bedrock. 

The Proposed Plan mentions the use of groundwater extraction wells for enhanced degradation 
in Area 1 and also for contingent enhanced degradation in Area 2 in several places.  On page 
10, right column, the Proposed Plan mentions “an extraction-reinjection well network.”  On page 
14, right column, the Proposed Plan states that an “extraction and injection well network will be 
designed with the placement of extraction wells at high yield locations and the injection well 
locations would likely be biased closer to flow paths” and references Figure 3 of the Proposed 
Plan for the “conceptual extraction and injection wells locations.”8  
Figure 3 of the Proposed Plan does not show any extraction wells.  A line of 20 injection wells is 
shown along the southern boundary of the Powerex facility (i.e., the northern edge of Area 1), 
and a line of 12 injection wells is shown along the southern edge of Area 1).  Four new 
monitoring wells are also shown.  However, no extraction wells are shown.  The only mention of 
extraction wells on Figure 3 is in note #5, which states that “[a]dditional extraction wells may be 
installed as needed.” 
The text of the FS Report indicates that Alternative A1-3 includes an extraction and injection 
well network consisting of five to seven extraction wells and 32 injection wells.  Figure 4-2 is 
referenced, but that figure does not show any extraction wells.  However, extraction wells do 
appear to be included in the cost estimates. 
As for the injection wells, Figure 3 of the Proposed Plan should identify the location of the 
proposed extraction wells and associated piping and electrical/instrumentation wiring to facilitate 

                                                            
8 Although not relevant to this Principal Comment, note that this may not be implementable as stated because the 
“high yield locations” are, if present, likely to be the same as the “flow paths.”  
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review by the property owners in that residential area and also the Town of Aurelius.  Given the 
lot sizes and layout in that neighborhood it is highly likely that some if not most of the extraction 
wells and associated piping and electrical/instrumentation wiring would be on private residential 
properties.  The installation of such infrastructure and the subsequent operation and 
maintenance of the extraction wells would inconvenience the impacted property owners.  In this 
regard, it is noted that all four of the proposed monitoring wells shown on Figure 3 are also 
located on residential properties; one of the four proposed monitoring wells is located at the 
interior intersection of four residential lots, and not near an existing road. 
GE supports the use of enhanced degradation, subject to the other comments in this document.  
However, the use of extraction wells is not necessary for enhanced degradation.  A passive 
approach is preferred in this instance, which relies solely on injection wells.  An active approach, 
which involved the continuous or near-continuous operation of extraction wells, should be 
avoided for the deep bedrock as it has many of the same drawbacks as pump-and-treat (see 
Principal Comment #6 below).  A semi-passive approach could be used if absolutely necessary.  
For a semi-passive approach, extraction wells are only used for a short period of time to help 
distribute amendment(s) from the injection wells.  This significantly reduces, but does not 
eliminate, the drawbacks associated with an active approach.  In this case, as discussed above, 
the active and semi-passive approaches also suffer from the need to install extraction wells in 
the residential neighborhood.  The active approach also involves the installation of piping and 
electrical/instrumentation wiring for the extractions wells, and more frequent maintenance of the 
extraction wells, all of which inconvenience the impacted property owners.  
If USEPA includes in its final remedy decision the contingent use of enhanced degradation in 
Area 2, despite Principal Comment #5 below, then the comments provided here regarding the 
use of extraction wells (i.e., the use of a semi-passive or active approach rather than a passive 
approach) for enhanced degradation in Area 1 apply equally to the contingent enhanced 
degradation in Area 2. 
 
3. USEPA characterizes its proposed remedy for the NPL site as being reliant on 
source control at the Powerex facility.  See, for example, the Proposed Plan on page 2, 
left column and continuing on the right column, page 10, left column, and page 15, right 
column.  Enhanced degradation along the southern boundary of the Powerex facility will 
serve as source control for the NPL site.  In addition, GE has implemented and will 
implement additional source control and/or treatment at the Powerex facility upgradient 
of the southern boundary.  The 2-PHASE Extraction™ system currently operating in the 
shallow bedrock hydrogeologic unit has already removed more than 100,000 pounds of 
VOCs over the 11 years for treatment.  This system includes 13 extraction wells, nine of 
which are located in source areas, including four in the north evaporation pit area.  GE is 
also pursuing a top-down enhanced biodegradation treatment approach at the Powerex 
facility, beginning with a large EISB pilot test at the north evaporation pit, which is the 
most significant source of VOCs at the Powerex facility.  The impact of this top-down 
treatment will eventually reach the deep bedrock and result in significant concentration 
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declines in the Line 0 monitoring wells.  At that time it should be possible to scale back 
and potentially eliminate the enhanced degradation remedy along the southern boundary 
of the Powerex facility.  With the top-down treatment approach at the Powerex facility, 
coupled with enhanced degradation along the southern boundary (i.e., the northern edge 
of Area 1), there is no need for enhanced degradation (including injection wells and, as 
envisioned by USEPA in its Proposed Plan, also extraction wells with associated piping 
and electrical/instrumentation wires) in the residential neighborhood immediately south 
of West Genesee Street (i.e., the rest of Area 1).  

No further discussion deemed necessary. 
 
4. Given the level of remedial effort called for by the Proposed Plan at the southern 
boundary of the Powerex facility (i.e., northern edge of Area 1) and the other source 
control and/or treatment measures that have been or will be undertaken by GE at the 
Powerex facility, monitored natural attenuation (MNA) should be listed as part of the 
remedy for Area 1.  The data confirm that Area 1 has significant assimilative capacity for 
VOCs due to a combination of biotic reductive dechlorination, abiotic degradation by 
reactive iron sulfides and other attenuation mechanisms, such that VOC concentrations 
in Area 1 should respond rapidly to reductions in VOC concentrations along the southern 
boundary of the Powerex facility.  This is already evident in the eastern portion of Area 1 
and the northeastern corner of Area 2 (leading up to monitoring well B-60D3), where the 
VOCs in groundwater have already undergone substantial natural attenuation.  MNA is 
the most appropriate remedy to be used for the residential area located immediately 
south of West Genesee Street, combined with source control and/or treatment on the 
Powerex facility, including the top-down enhanced biodegradation treatment approach 
and enhanced degradation along the southern boundary.  Indeed, enhanced degradation 
along the southern boundary of the Powerex facility could have been considered a 
contingent remedy to follow, if warranted, the top-down treatment approach.  Work on a 
large EISB pilot test has already started at the north evaporation pit, the most significant 
source area at the Powerex facility.  Given sufficient time, this treatment will reach the 
deep bedrock and result in concentration declines in the Line 0 monitoring wells near the 
southern boundary of the Powerex facility.  But assuming that enhanced degradation is 
required by USEPA along the southern boundary of the Powerex facility (i.e., the 
northern edge of Area 1), then MNA should be the selected remedy for the rest of Area 1 
(i.e., the residential neighborhood immediately south of West Genesee Street). 

On page 9, right column, the Proposed Plan states that "MNA was not evaluated to remediate 
Area 1 since groundwater contamination concentrations are considered too high to be able to 
achieve the RAOs with MNA alone."  This statement demonstrates that the remedial activities at 
the Powerex facility were not factored into the evaluation to develop the most cost-effective and 
least disruptive remedial approach for the NPL site.  Implementation of enhanced degradation at 
the southern boundary of the Powerex facility (i.e., northern edge of Area 1) will substantially 
reduce the concentrations of VOCs entering the rest of Area 1.  In addition, GE proposed a 
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large EISB pilot test at the north evaporation pit in a February 7, 2012 meeting, and 
subsequently submitted a work plan on March 15, 2012, which was revised and resubmitted on 
June 29, 2012.  The north evaporation pit is the most significant source of VOCs to groundwater 
at the Powerex facility.  With approval from the New York State Department of Environmental 
Conservation (NYSDEC), work on the Phase 1 activities began on August 27, 2012.  Injections 
are currently expected to begin in April 2013, using six injection wells installed in and 
immediately surrounding the north evaporation pit.  Regular monitoring (i.e., bimonthly for the 
first 12 months) of four D3 monitoring wells on Line 0 near the southern boundary of the 
Powerex facility will be conducted to assess the impact of the injections on the deep bedrock.   
As previously stated, the data and modeling results indicate that VOC concentrations in the 
deep bedrock downgradient of a treatment area should respond rapidly to reductions in VOC 
concentrations in that treatment area, such as, for example, use of enhanced degradation along 
the southern boundary of the Powerex facility.9  This is already evident at the eastern edge of 
Area 1, where deep bedrock wells B-33D3, B-56D3 and EPA-2D3 lie along a common flow path 
(based on the results of an AquaTrack® surface geophysical survey).  All three of these wells 
show decreasing trends for total molar chlorinated VOCs.  TCE levels have declined by more 
than 50% in well B-33D3 over the past eight years, indicating substantial attenuation of the VOC 
source, even before performing any of the remedial work recommended in the Proposed Plan.  
Moreover, TCE has declined by an order of magnitude in well B-56D3 in just the past three 
years, while cDCE has declined by 40%.  TCE and cDCE in well EPA-2D3, the most 
downgradient of the three wells, have dropped two orders of magnitude during the last eight 
years and now are near or below federal and state MCLs.  Well B-60D3 is located in Area 2 
downgradient of well EPA-2D3, on the same AquaTrack® flow path, and is non-detect for TCE, 
cDCE, tDCE and vinyl chloride.  This is strong evidence that groundwater in this part of the NPL 
site is undergoing significant attenuation.  This suggests that treatment of chlorinated VOCs via 
the first line of Area 1 injection wells (along the southern boundary of the Powerex facility) 
recommended in the Proposed Plan will have a significant impact on VOC concentrations in the 
rest of Area 1, and that an additional line of injection wells along the southern edge of Area 1 
(including within the residential neighborhood) is not necessary, is not cost effective, and will not 
meaningfully improve the protectiveness of the remedy. 
 
5. Enhanced degradation should not be employed as a contingent remedy for the 
deep bedrock in Area 2.  The contaminant concentrations in this area are already low 
(i.e., with a maximum of 1,200 parts per billion (ppb) cDCE, and a maximum of 230 ppb 
TCE), and the area and volume of groundwater in Area 2 is quite large, making active 
remediation costly, environmentally unsustainable and inconsistent with USEPA’s and 
NYSDEC’s green remediation guidance documents.  Active remediation should be 

                                                            
9 In the June 29, 2012 letter submitting the revised work plan for a pilot test of EISB at the north evaporation pit, 
GE noted that O'Brien & Gere Engineers, Inc. (OBG) is “formulating and evaluating various remedial alternatives to 
mitigate the off‐site migration of VOCs in the D3 monitoring interval along the southern boundary of the facility” 
and committed that “despite the biotic and abiotic degradation that has been demonstrated to occur in that 
interval, the more effective, feasible alternative will be recommended” for implementation.  
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focused at the Powerex facility and the northern edge of Area 1 (i.e., the southern 
boundary of the Powerex facility).  Neither the data nor the modeling supports the need 
for active remediation (i.e., enhanced degradation) in Area 2.  

The Proposed Plan on page 15, right column, states that the contingent pump-and-treat remedy 
for Area 1 will be implemented if it is determined that enhanced degradation in Area 1 and/or 
MNA in Area 2 is “not achieving MCLs in a reasonable timeframe and thus is not protective of 
human health and the environment”.  There is no discussion of the actual criteria that would be 
used to trigger the contingent remedy for Area 1.  For example, USEPA does not state what 
constitutes a reasonable timeframe for the NPL site, particularly in Area 1 and the northern 
portion of Area 2 where there have never been any point-of-extraction treatment (POET) 
systems because the residences have been hooked up to the public water supply since their 
construction, and where USEPA determined there to be no significant vapor intrusion risk based 
on the results of its sampling.  The Proposed Plan appears to be totally silent regarding the 
trigger for the contingent enhanced degradation remedy in Area 2; it simply identifies what the 
contingent remedy is for Area 2.  Thus it is not known whether the contingent remedies for 
Areas 1 and 2 could both be triggered together, or if one of the contingent remedies is actually 
contingent upon the results of the other contingent remedy.  Regardless, as stated in Principal 
Comment #6 below, pump-and-treat should not be used for the deep bedrock in any area, 
whether part of a primary or contingent remedy.  Further, GE does not believe that the 
concentrations in Area 2 warrant a contingent remedy for MNA. 
Area 2 covers approximately 1,530 acres.  Although somewhat variable, the thickness of the 
deep bedrock hydrogeologic unit is at least 60 feet.10  Thus, the total volume of this 
hydrogeologic unit in Area 2 exceeds 14,800,000 cubic yards.  Moreover, the top of the Bertie 
Formation in Area 2 occurs at a depth of 182 to 236 feet below grade, making it very expensive 
to drill down to reach the deep bedrock hydrogeologic unit, let alone drill to the bottom of this 
hydrogeologic unit.  Employing enhanced degradation in the deep bedrock hydrogeologic unit 
throughout Area 2 is impracticable, and it is unlikely that a reasonably-sized enhanced 
degradation remedy within a portion of Area 2 would have an appreciable impact on the VOC 
concentrations throughout Area 2. Thus, the concept of employing enhanced degradation as a 
contingent remedy for the deep bedrock hydrogeologic unit in Area 2 is untenable from multiple 
standpoints. 
As discussed elsewhere in these comments, natural attenuation is occurring to various degrees 
in Areas 1, 2 and 3 of the NPL site.  GE fully expects that if the source at the Powerex facility is 
reduced through the top-down treatment approach (beginning with the EISB pilot test at the 
north evaporation pit) and/or the flux from the Powerex facility is reduced via an enhanced 
degradation remedy along the southern boundary of the facility, then the VOC concentrations in 
the rest of Area 1 (i.e., the residential area south of West Genesee Street) should respond 
rapidly and favorably.  Logically, this should also reduce the flux from Area 1 into the northern 
portion of Area 2 and result in additional attenuation in that area.   This is also supported by the 
results of the modeling performed by USEPA for the NPL site. 
                                                            
10 This thickness only includes the D1, D2 and D3 monitoring intervals.  The thickness would be considerably higher 
if the D4, D5 and/or D6 monitoring intervals were included. 
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6. Pump-and-treat should not be employed for the deep bedrock in any area, whether 
part of a primary or contingent remedy.  Pump-and-treat has the potential to do 
considerable harm, and yet is not expected to be any more effective than enhanced 
degradation.  In addition to interfering with the significant natural attenuation that is 
already occurring, and other adverse effects, pump-and-treat is also extraordinarily 
costly, environmentally unsustainable, and inconsistent with USEPA’s and NYSDEC’s 
green remediation guidance documents. 

The contingent pump-and-treat remedy for Area 1 is extremely costly.  As presented in the 
Proposed Plan, page 14, left column, the 30-year present worth estimate for pump-and-treat in 
Area 1 is $53.8M.11  This is more than twice the 30-year present worth estimate for the primary 
remedies for Areas 1, 2 and 3 combined.  The contingent pump-and-treat remedy for Area 1 is 
also more than double the $25M trigger for evaluation by the National Remedy Review Board 
(NRRB).  The contingent pump-and-treat remedy for Area 1 must be reviewed by the NRRB 
before its implementation is required. 
 
It addition to being extremely costly, the contingent pump-and-treat remedy in Area 1 is also 
environmentally unsustainable.  The Proposed Plan references, on page 15, left column, the 
“Clean and Green Energy Policy.”12  There is nothing clean or green about the contingent pump-
and-treat remedy.  Ignoring the energy use and greenhouse gas emissions (direct and/or 
indirect) that would be associated with construction of the contingent pump-and-treat system in 
Area 1, the $2.81M cost estimate for annual operation, maintenance and monitoring (OM&M) 
provided by CDM Smith in the FS Report includes approximately $453,000 for energy.  This 
consists of a total power consumption of 3.9 million kilowatts per year.  Considerable 
greenhouse gas emissions (direct and/or indirect) are associated with this energy usage. 
Not only is the contingent pump-and-treat remedy for Area 1 extremely costly and 
environmentally unsustainable, it has the potential to do considerable harm.  Perhaps most 
important to the property owners in Area 1 (i.e., the residential neighborhood) is dissolution of 
the gypsum-rich D3 monitoring interval, the target of the remediation, and thus potential 
subsidence and associated property damage.  In fact, this risk is recognized by USEPA in the 
Proposed Plan.  In discussing Alternative 2, the contingent pump-and-treat remedy, USEPA 
states, on page 14, left column, that “potential issues such as sinkhole collapse induced by 
pumping would require the development of preventative measures.”  However, there is no 
discussion of the nature, costs or effectiveness of those preventative measures.  Notably, the 
30-year present worth cost estimate for the contingent pump-and-treat remedy in Area 1 does 
not include costs associated with any preventative measures.13 
                                                            
11 This estimate is based on a 7% discount rate; the estimate would be considerably higher if a lower discount rate 
is used, as discussed in Principal Comment #13.  In addition, there are other aspects of the contingent pump‐and‐
treat remedy for Area 1 that were apparently not considered that would further increase the cost estimate. 
12 This guidance document is available at http://epa.gov/region2/superfund/green_remediation. 
13 Including such costs would further increase the 30‐year present worth estimate of the contingent pump‐and‐
treat remedy for Area 1. 
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Numerous sinkholes, swallets and sinking streams are already present in the area.  One such 
sinkhole is located on the east side of Bluefield Road, immediately east of the residential 
neighborhood that is part of Area 1.  The potential to cause similar sinkholes within the 
residential area must be taken very seriously. 
 
Based on data generated during the RI for the Powerex facility, the deep bedrock groundwater 
in the gypsum-rich D3 monitoring interval is slightly undersaturated with respect to gypsum.  In 
contrast, the groundwater in the overlying D1 and D2 monitoring intervals is highly 
undersaturated with respect to gypsum, and would therefore aggressively dissolve gypsum if 
introduced into the gypsum-rich D3 monitoring interval.  The extraction of groundwater from the 
D3 monitoring interval, the target of the remediation, by the contingent pump-and-treat remedy   
would invariably induce significant downward leakage of aggressive water from, at a minimum, 
the overlying D1 and D2 monitoring intervals.  
Another harmful effect of the contingent pump-and-treat remedy in Area 1 is the likelihood of 
negatively impacting the natural degradation of chlorinated VOCs that is already happening in 
the deep bedrock hydrogeologic unit via biotic reductive dechlorination and abiotic degradation 
by reactive iron sulfides.  These processes are responsible for, among other things, reducing 
the TCE concentration by more than three orders of magnitude from Line 0 at the southern 
boundary of the Powerex facility to Lines ½ and 1 located in the residential neighborhood 
immediately south of West Genesee Street.  These degradation processes are dependent upon 
the current anaerobic, reducing conditions, which could be significantly altered by pumping 
groundwater from the D3 monitoring interval and the associated induced leakage from the 
overlying bedrock units.  Nothing could be cleaner or greener than the degradation of 
chlorinated VOCs by Mother Nature.   
Another negative aspect of the continent pump-and-treat remedy in Area 1 is the high potential 
to alter groundwater flow directions in the shallower bedrock units, and therefore cause VOCs in 
those shallower units to migrate toward the extraction wells.14  In addition, pumping significant 
quantities of groundwater from the D3 monitoring interval in Area 1, as envisioned by the 
contingent pump-and-treat remedy in the Proposed Plan, has the potential to decrease 
hydraulic heads in that unit over a large area and therefore could lead to mobilization of dense 
non-aqueous phase liquids believed to be present in the D3 and shallower monitoring intervals 
at the Powerex facility.15,16 

                                                            
14 In this regard, review of the FS Report prepared by CDM Smith reveals that extraction wells with 30‐foot well 
screens were envisioned as part of the contingent pump‐and‐treat remedy for Area 1.  The thickness of the 
gypsum‐rich D3 monitoring interval ranges from 1.7 feet at B‐48D3 in Area 1 to 7.9 feet at monitoring well 
locations B‐31D3 and B‐53D3 on Line 0 at the southern boundary of the Powerex facility.  The average thickness of 
the gypsum‐rich D3 interval is 5 feet.  Use of 30‐foot screens would exacerbate the potential to alter groundwater 
flow directions in the shallower bedrock units and therefore cause VOCs in those shallower units to migrate 
toward the extraction wells. 
15 A pumping rate of 400 gallons per minute (gpm) is mentioned in the Proposed Plan.  See page 10, left column. 
16 DNAPL is known to occur in the shallow bedrock hydrogeologic unit at the Powerex facility, notably at the north 
evaporation pit and probably also in the waste solvent tank area. 
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The Proposed Plan includes a figure that shows the proposed location of the injection wells and 
monitoring wells associated with the enhanced degradation remedy for Area 1.17  It does not, 
however, describe how many extraction wells would be needed for the contingent pump-and-
treat remedy, nor does it include a figure that shows where the extraction wells and the 
associated piping and electrical/instrumentation wires would be located.18  In addition, the 
Proposed Plan states, on page 10, right column, that the discharge from the treatment system 
would be either to surface water or to injection wells.  The Proposed Plan does not describe 
how many injection wells would be needed or where the injection wells and associated piping 
would be located.  However, the FS Report envisions 20 extraction wells and 25 injection wells, 
all located along the northern edge of Area 1 (i.e., the southern boundary of the Powerex 
facility).  Injection of treated water back into the deep bedrock is very problematic from at least 
two perspectives.  First, the geochemistry of the treated groundwater would be considerably 
different than the groundwater in the D3 monitoring interval, and injection of the treated water 
would negatively impact the significant natural degradation that is already occurring in Area 1.  
Second, injection wells are often pose routine maintenance problems, which would be 
exacerbated by the mixing of treated water with groundwater in the D3 monitoring interval due 
to their different geochemistry. 
The Proposed Plan does not state where the discharge from the treatment system would be 
routed if the surface water discharge option were used.  In this regard, Crane Brook is the 
closest stream that could handle the continuous or near-continuous discharge of 400 gpm, and 
such a discharge would likely represent a very high portion of the flow in the creek during much 
of the year.  It is not known whether CDM Smith evaluated the ability of Crane Brook to handle 
the quantity of treated groundwater envisioned for the contingent pump-and-treat remedy. 
Finally, other aspects of the contingent pump-and-treat remedy for Area 1 would likely lead to a 
significant increase in the 30-year present worth estimate.  For example, a much larger and 
more complicated treatment system would likely be required.  On page 10, right column, the 
Proposed Plan states that “[e]xtracted groundwater with VOC contamination would be treated 
by air stripping.”19  Air stripping alone is unlikely to be sufficient to achieve the criteria for surface 
water discharge based on the 20 extraction well locations shown in the FS Report, which are 
along the north side of West Genesee Street.  Groundwater in the D3 monitoring interval along 
the southern boundary of the Powerex facility has acetone and methanol, which are not 
effectively stripped or adsorbed.  Additionally, the concentrations assumed for the extracted 
groundwater in Appendix A of the FS Report are likely biased low.  For example, cDCE, vinyl 
chloride, TCE and tDCE are listed as the primary contaminants with maximum detected 
concentrations of 90,000, 5,000, 3,000 and 2,000 ppb, respectively.  While this concentration 
profile appears representative for D3 groundwater along Line ½, the concentration profile in the 
D3 monitoring interval along the southern boundary of the Powerex facility (i.e., the northern 
                                                            
17 As discussed elsewhere in these comments, Figure 3 of the Proposed Plan does not show the location of the 
proposed extraction wells that are also discussed as being associated with the enhanced degradation remedy for 
Area 1. 
18 Note that dual‐phase extraction wells are not technologically feasible due to the depth of the D3 monitoring 
interval, which is the remediation target. 
19 The FS Report also includes the use of liquid‐phase carbon adsorption as a potential polishing step. 
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edge of Area 1), where all of the proposed extraction wells are located, is considerably different.  
Notably, the maximum TCE concentration in the D3 monitoring wells along Line 0 is over 
500,000 ppb.  Further, the design influent concentrations used in specifying the treatment 
system components (e.g., the air stripper) are just 10% of the maximum detected 
concentrations, and no basis appears to be provided for the 90% reduction.  In addition to 
impacting the air stripper, these assumptions also impact the treatment of the air stripper 
exhaust. 
 
Summarizing, the contingent pump-and-treat remedy for Area 1 is environmentally 
unsustainable, is inconsistent with green remediation policy, and can cause substantial harm to 
property and interfere with the significant natural degradation processes that are already 
operating at the site.  It is also extremely costly, compelling review by the NRRB, which would 
delay implementation of the remedy.  The contingent pump-and-treat remedy for Area 1 should 
be eliminated. 
 
 
7. The long-term monitoring program for the NPL site can and should be more 
efficient and cost effective than proposed by USEPA.  That includes performance 
monitoring in Area 1 and the MNA program for Areas 2 and 3.  

Figure 3 of the Proposed Plan shows four new monitoring wells in Area 1 to monitor the 
performance of the enhance degradation component for Area 1 of the recommended remedy.  
As discussed in Principal Comment #2 above, all four of the proposed monitoring wells shown 
on Figure 3 are in the residential area located immediately south of West Genesee Street.  As 
USEPA is aware, the lot sizes in this neighborhood are relatively small and there are many 
utilities; even siting the two existing monitoring wells (i.e., B-54D3 and B-55D3) in that 
neighborhood presented a challenge.  All four of the new monitoring wells shown on Figure 3 
are located on residential properties, and one of the four proposed monitoring wells is located at 
the interior intersection of four residential lots, quite a distance from any road.  The installation 
and sampling of additional wells in the residential area located immediately south of West 
Genesee Street would cause additional inconvenience to the property owners in that area.  
Moreover, given the substantial monitoring well network installed in Area 1 and the northern 
portion of Area 2 during the investigations, the effects of enhanced degradation along the 
southern boundary of the Powerex facility (i.e., northern edge of Area 1) can be adequately 
monitored using the existing monitoring wells.  At a minimum, the need for and location of any 
new monitoring wells should be left to the design stage, and should consider the groundwater 
conditions at that time. 
In describing Alternative 4 (i.e., MNA in Areas 2 and 3), the Proposed Plan states on page 11, 
right column, that “this alternative includes the installation of additional monitoring wells.”  On 
page 15, left column, the Proposed Plan states that “additional monitoring wells as shown on 
Figure 2 would be installed and included as part of the monitoring well network.”  Figure 2 
shows eight or nine new monitoring wells in Areas 2 and 3.  However, given the number of 
existing monitoring and supply well locations, an MNA program can be developed for Areas 2 
and 3 that involves no new monitoring wells, and relies instead on existing monitoring wells and 
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some of the unused supply wells (assuming access can be obtained from the relevant property 
owners).  Reducing the amount of drilling needed for remedy implementation reduces the 
impact of drilling and monitoring on property owners and drivers (for wells located along public 
rights-of-way), is consistent with USEPA’s waste minimization objectives, and is also consistent 
with USEPA’s and NYSDEC’s green remediation guidance documents.  The latter is specifically 
mentioned on page 15, left column, of the Proposed Plan, where USEPA states that the 
“environmental benefits of the preferred remedy may be enhanced by giving consideration, 
during the design, to technologies and practices that are sustainable in accordance with EPA 
Region 2’s Clean and Green Energy Policy.” 
Moreover, the installation of new wells may not provide for the best monitoring points.  As 
USEPA notes on page 9, right column, of the Proposed Plan, “[s]ampling of the three 
permanent groundwater monitoring wells in Area 3, installed by EPA as part of the RI, revealed 
VOC concentrations below federal and State MCLs,” yet the results for many of the supply wells 
in Area 3 were found to be above those standards.20  The data for the monitoring wells and 
supply wells in the southern portion of Area 2 present a similar situation.  The highest 
concentrations of TCE and cDCE were detected in some of the supply wells on Overbrook Drive 
and the eastern end of Pinckney Road; the highest concentrations of vinyl chloride were also 
detected in some of the supply wells, but in a different area (e.g., on Bluefield, Dougall, Large, 
Sevior and Ridge Roads).  Data are already available for the supply wells, which produces a 
two-fold benefit to using some of those wells for the MNA program in Areas 2 and 3.  First, the 
available data can be used to select appropriate supply wells for use in the long-term monitoring 
program.  Second, the historical data from the supply wells provides a reference against which 
future results can be compared.  
On page 15, left column, the Proposed Plan also states that “[t]he monitoring program would 
consist of quarterly monitoring for parameters such as VOCs, geochemical indicators and 
hydrogeologic parameters.”  Quarterly monitoring is not necessary for a long-term monitoring 
program, the duration of which, as stated in the Proposed Plan, is expected to take many 
years.21  Quarterly monitoring is also more frequent than the monitoring already being 
conducted.  For example, USEPA has been sampling four POET systems on, at most, a semi-
annual basis, and the Cayuga County Department of Health (CCDOH) has reportedly been 
sampling a few residential wells and/or residential POET systems on an annual basis.  Semi-
annual monitoring is sufficient for the MNA program, and it might even be appropriate to 
consider a tiered monitoring program, in which some wells are sampled semi-annually and 
others are sampled annually or biennially.  In addition, flexibility should be preserved to 
eliminate the sampling of some wells in the MNA program once they have reached the federal 
and state MCLs for a certain period of time (e.g., three years of semi-annual sampling, five 
years of annual sampling).   

                                                            
20 With a few exceptions, those supply wells are no longer in service and the associated residences are hooked up 
to the public water supply. 
21 Note, however, that GE will be proposing to sample the influent and effluent of the three agricultural POET 
systems on a quarterly basis.  This is more frequent than USEPA has been performing such sampling. 
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GE agrees that VOCs should be analyzed for all samples collected during the MNA program.  
VOC data, specifically for TCE, cDCE, tDCE and vinyl chloride, are the most important data for 
this NPL site, as documented in the Proposed Plan.  USEPA does not state what analyses 
constitute the “geochemical indicators,” and GE requests clarification from USEPA.  However, 
regardless of what analyses are included as the “geochemical indicators,” it is not necessary 
that they be analyzed during every sampling event, unless the sampling events are very 
infrequent (e.g., triennial).  The frequency of analyses for the “geochemical indicators” can and 
should be significantly reduced.  For example, for wells sampled semi-annually, analyses for the 
“geochemical indicators” could be performed initially (assuming data are not already available) 
and then once every three years.  For wells sampled annually, analyses for the “geochemical 
indicators” could be performed once every five years, perhaps scheduled such that the results 
are available for use in the Five Year Reviews that are an element of the Proposed Plan.    
In addition to the above, obtaining reliable data for some geochemical indicators requires the 
use of low-flow sampling methods, which would preclude the use of newer methods, such as 
passive diffusion bags (PDBs) that offer many benefits over low-flow sampling.22  As USEPA is 
aware from its own investigation activities, obtaining reliable data for some geochemical 
indicators (e.g., dissolved oxygen [DO] and oxygen-reduction potential [ORP]) would likely 
negate the use of the Westbay multi-level sampling systems that USEPA installed and used at 
this NPL site.   
These comments do not present new concepts; they are employed at many sites, including the 
long-term groundwater monitoring program currently in place for the Powerex facility and 
approved by NYSDEC.  The suggested changes to the MNA program should be implemented to 
make it more cost effective, less inconvenient to property owners and drivers (for wells located 
along public rights-of-way), more consistent with USEPA’s waste minimization objectives, and 
more consistent with USEPA’s and NYSDEC’s green remediation guidance documents.  
Finally, GE assumes that the routine monitoring of “hydrogeologic parameters” refers simply to 
water level elevations, and agrees that water-level measurements should generally be obtained 
when sampling is performed.  GE requests that USEPA clarify that the monitoring of 
“hydrogeologic parameters” does not include anything other than water-level elevations. 
 
8. USEPA states in its Proposed Plan that the “[i]ndigenous bacteria capable of 
complete reductive dechlorination of the contaminants” in groundwater at the NPL site 
“may be localized at or immediately downgradient” of the Powerex facility.  The data that 
have been collected during the various investigations actually suggest that the 
conditions required for biotic reductive dechlorination are widespread, especially within 
                                                            
22 PDBs can be used to obtain reliable data for most VOCs, including TCE, cDCE, tDCE and vinyl chloride.  PDBs are 
also very cost effective (due primarily to reductions in labor and waste generation), and are less disruptive to 
property owners and drivers (for monitoring wells located along public rights‐of‐way).  PDBs have been approved 
for use at many sites by many different regulatory agencies, including, for example, USEPA Region 2 at another 
NPL site.  In addition, NYSDEC has approved the use of PDBs as part of the long‐term monitoring program at the 
Powerex facility. 
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the deep bedrock.  In addition, the data also demonstrate that other modes of 
degradation are occurring at the NPL site.  This includes abiotic degradation via reactive 
iron sulfides, especially within the gypsum-rich D3 monitoring interval, and other biotic 
degradation processes by, for example, methanotrophs and ethenotrophs which are 
aerobic or micro-aerophilic organisms. 

On page 4, right column, the Proposed Plan states that "[e]valuation of monitored natural 
attenuation (MNA) parameters suggests that conditions near the former Powerex facility are 
conducive to reductive dechlorination of VOCs, based on the elevated concentrations of cis-1,2-
DCE and vinyl chloride found closer to the source."  Although this statement is correct, there are 
many other data which support the conclusion that conditions in the deep bedrock groundwater 
at and downgradient from the Powerex facility are conducive to biotic reductive dechlorination.  
In addition, data are available that suggest such conditions are more widespread in the deep 
bedrock aquifer than just “near the former Powerex facility,”  Moreover, biotic reductive 
dechlorination is not the only degradation process occurring in the deep bedrock at the site and 
the Proposed Plan does not recognize the significance and importance of other degradation 
processes. 
The occurrence of cDCE and vinyl chloride in the deep bedrock does indeed suggest that the 
conditions are conducive to biotic reductive dechlorination of TCE.  Other data which also 
support this conclusion include numerous field measurements of DO and ORP obtained from 
deep bedrock (i.e., D1, D2 and D3) monitoring wells, which consistently show that the anaerobic 
and reducing conditions needed for biotic reductive dechlorination are present.23  Also, several 
carbon substrates (e.g., acetone, methanol, toluene, ethylbenzene and xylenes) are detected in 
groundwater at the Powerex facility (including in the D3 monitoring interval) which can also 
facilitate biotic reductive dechlorination. 
Importantly, data are available that also show that biotic reductive dechlorination is actually 
occurring in the deep bedrock at and downgradient of the Powerex facility.  As discussed in 
Section 7.5.2.6 of the RI Report for the Powerex facility, ethene is detected in monitoring wells 
in the overburden, shallow bedrock and deep bedrock hydrogeologic units at the Powerex 
facility, and also in the deep bedrock hydrogeologic unit south of the Powerex facility.  Ethene is 
a byproduct of the complete biotic dechlorination of TCE, so its presence in groundwater 
suggests that biotic dechlorination is proceeding to completion.  In addition, Biotraps™ and 
filtered groundwater samples were collected for microbiologic analyses to evaluate the presence 
of Dehalococcoides (DHC), the microbes necessary for the complete biotic dechlorination of 
TCE and cDCE through vinyl chloride to ethene.  The analytical results for these samples 
showed a robust population of DHC.  Moreover, the presence of the vinyl chloride reductase 
enzyme (VCRa) shows that the DHC are not just present, but that the DHC are fully competent 
and capable of reductively dechlorinating TCE all the way to ethene.  Although not specific to 
biotic reductive dechlorination, the data also document elevated levels of chloride in the D3 
                                                            
23 As previously discussed with USEPA and CDM Smith, it is not possible to get reliable measurements of DO and 
ORP from the Westbay multi‐level sampling ports.  Therefore, those data cannot be used in any evaluation of the 
geochemical conditions within the deep bedrock hydrogeologic unit.  Rather, the data collected using low‐flow 
sampling methods from other monitoring wells must be utilized.  
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monitoring wells on Line 0, located near the southern boundary of the Powerex facility, that are 
not accompanied by similar molar concentrations of sodium.  These data strongly suggest that 
the excess chloride is derived from the degradation of TCE and its chlorinated daughter 
products, rather than from road salt.  This degradation likely includes at least two processes, 
specifically, biotic reductive dechlorination and abiotic degradation by reactive iron sulfides.  
Both of these processes have been demonstrated to occur in the deep bedrock hydrogeologic 
unit at the site, and biotic reductive dechlorination has been demonstrated to occur in the 
shallow bedrock at the Powerex facility.24 
Abiotic degradation is also likely occurring within the NPL site.  The gypsum-rich layer within the 
Forge Hollow Member of the Bertie Formation is a source of sulfate, and relatively high (i.e., up 
to 1,880 parts per million [ppm]) concentrations of sulfate occur in the D3 groundwater.  The 
sulfate is being biotically reduced to sulfide by sulfate-reducing bacteria, and sulfide has been 
detected in the deep bedrock groundwater at and downgradient from the Powerex facility.  Fine-
grained, black, iron sulfide-rich material has been removed from many of the deep bedrock 
wells.  In these wells, dissolved iron is very low or not detected, despite the presence of 
reducing conditions.25  These facts support the formation of iron sulfide, which can facilitate the 
abiotic degradation of TCE and cDCE.  This was documented in two microcosm studies 
performed by GE's Global Research Center using groundwater and iron sulfide-rich material 
collected from D3 monitoring wells along Line 0 near the southern boundary of the Powerex 
facility.26  The first microcosm study is discussed in the Proposed Plan, page 6, left column, and 
USEPA states that "[t]he study results suggest that abiotic degradation is occurring in the 
aquifer and is contributing to the natural attenuation of TCE and cis-1,2-DCE observed in 
groundwater" and that "the study further revealed that a large amount of natural attenuation was 
found to be due to biotic degradation."  The abiotic degradation of TCE and cDCE by reactive 
iron sulfides is more difficult to document in the field than biotic reductive dechlorination, in part 
because the byproduct is acetylene (which is ephemeral and less commonly analyzed), and not 
vinyl chloride, ethene and ethane.  However, acetylene has been detected in groundwater 
samples collected as part of the RI for the Powerex facility, and is evidence that abiotic 
degradation of TCE is occurring at the site.   
The Proposed Plan also states on page 4, right column, that "the amenability of natural 
attenuation mechanisms such as biodegradation and chemical reactions with other subsurface 
constituents may be localized at or immediately downgradient of the former Powerex facility" 
and that "[n]ondestructive mechanisms such as dilution, dispersion, and diffusion appear to be 
the dominant natural attenuation mechanisms further [sic] downgradient of the former Powerex 
facility."  In fact, review of the data shows that total molar concentrations of chlorinated VOCs, 
specifically TCE and its daughter products, decline by three to four orders of magnitude 
between the Line 0 and Line 3 monitoring wells, with little variation in the slope of the decline 
                                                            
24 The conditions in the deep bedrock are quite favorable and are an important reason why pump‐and‐treat should 
not be employed in the deep bedrock at any place within the NPL site or at the Powerex facility.   
25 Dissolved iron concentrations are typically much higher in groundwater under reducing conditions than under 
oxidizing conditions. 
26 As stated previously, the reports for these microcosm studies were submitted to USEPA electronically in 
September 29, 2011 and July 25, 2012. 
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with distance from the Powerex facility.27  Although such an evaluation does not specify the 
mechanism(s) involved, it does suggest substantial continuing attenuation.  This attenuation 
likely results from a combination of biotic reductive dechlorination, abiotic degradation, aerobic 
and/or micro-aerophilic biodegradation, matrix diffusion, dispersion, and dilution.  Observation of 
declining contaminant trends in the influent to two of the three remaining agricultural POET 
systems and increasing cDCE:TCE ratio in the two Village of Union Springs municipal supply 
wells suggest the attenuation is continuing throughout the rest of Area 2 and also in Area 3.28   
There is evidence that natural attenuation is also occurring in Area 3.  USEPA installed, and has 
subsequently maintained, point-of-extraction treatment (POET) systems for the impacted supply 
wells at three farms.  Influent data are available for the treatment systems over period of more 
than 10 years.  Figure 1 shows the concentrations of TCE, cDCE and vinyl chloride in the 
treatment system influent at the farm located on State Route 326.29  cDCE is the dominant 
VOC; TCE is usually detected, but at much lower concentrations.  Vinyl chloride is usually not 
detected in the treatment system influent, and, when it is detected, is at concentrations well 
below the federal and state MCL of 2 ppb.  As shown on Figure 1, the concentrations of cDCE 
and TCE are clearly trending downward in the treatment system influent at the farm on State 
Route 326, even before performing any of the active remediation recommended in the Proposed 
Plan.  
Similarly, Figure 2 shows the concentrations of TCE, cDCE and vinyl chloride in the treatment 
system influent at the farm located on Lockwood Road.30  The dominant VOC is again cDCE; 
TCE is typically also present, but at much lower concentrations.  Vinyl chloride is not detected in 
the treatment system influent at this farm.  As shown on Figure 2, the concentrations of cDCE 
and TCE are clearly trending downward in the treatment system influent at the farm on 
Lockwood Road. 
Figure 3 shows the concentrations of TCE, cDCE and vinyl chloride in the treatment system 
influent at the farm located on Dougall Road.31  Unlike the other two farms, the dominant VOCs 
in the treatment system influent at the farm on Dougall Road are cDCE and vinyl chloride, and 
the concentration of vinyl chloride typically exceeds the concentration of cDCE.  TCE is not 
detected in the treatment system influent at this farm.  In addition to the different mix of VOCs, 
Figure 3 does not display any apparent trend in the concentrations of vinyl chloride and cDCE. 
The data for the two Village of Union Springs municipal supply wells also suggest natural 
attenuation is occurring in Area 3 of the NPL site.  cDCE is the dominant VOC, with lower 
                                                            
27 This was presented in Appendix AB of the RI Report for the Powerex facility.  The line being discussed is shown 
on Figure 10, which presents a plot of the total molar concentrations on a log Y axis versus distance on the X axis. 
28 Refer to the attached Figures 1, 2 and 4, which are discussed in later in this Principal Comment. 
29 This farm has one supply well, so the results for the treatment system influent are representative of the supply 
well.  For the purpose of these comments, this agricultural supply well is assumed to be within the northern part of 
Area 3 of the NPL site, although it might actually be within the southern part of Area 2.  
30 This farm also has one supply well, so the results for the treatment system influent are representative of the 
supply well. 
31 This farm has four supply wells.  The results for the treatment system influent are representative of the 
combined flow from the wells operating at the time of each sampling event. 
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concentrations of TCE also typically present.  The maximum cDCE concentration at the 
northern well has been 10.8 ppb, in a sample collected a decade ago, in September 2002.  The 
maximum TCE concentration at the southern well has been 13.2 ppb, in a sample collected in 
December 2001.  Furthermore, as shown in Figure 4, the cDCE:TCE ratio has increased 
through time.  Because cDCE is the result of biotic reductive dechlorination of TCE, these data 
indicate that degradation is occurring. 
The Proposed Plan notes the existence of abiotic degradation in the deep bedrock at the NPL 
site, but does not address its potential significance.  On page 6, left column, the Proposed Plan 
mentions the microcosm study performed by our Global Research Center.32  USEPA states that 
"[t]he study results suggest that abiotic degradation of TCE is occurring within the aquifer and is 
contributing to the natural attenuation of TCE and cis-1,2-DCE observed in groundwater" and 
that "[t]he study further revealed that a large amount of natural attenuation was found to be due 
to biotic degradation."  The microcosm study was performed with groundwater and iron sulfide-
rich material obtained from D3 monitoring wells along Line 3 near the southern boundary of the 
Powerex facility.  Biological activity should be highest there due to the presence of elevated 
methanol and acetone.  In contrast, abiotic degradation will occur anywhere that iron sulfides 
are formed and these have been observed in deep bedrock monitoring wells downgradient from 
the Powerex facility.33  Thus, abiotic degradation may be making a larger contribution to the 
overall degradation rates with distance from the facility.  
In addition, a recent study carried out by microbiologists at Bioremediation Consulting, Inc. (BCI) 
in Watertown, MA demonstrated that there are methanotrophic and ethenotrophic bacteria 
present in deep bedrock groundwater collected from wells B-56D3 and B-59D3, which are 
located in Areas 1 and 2 of the NPL site, and that these bacteria will degrade both cDCE and 
vinyl chloride under aerobic conditions in the presence of methane and ethene.  Aerobic or 
micro-aerophilic conditions are likely present at the NPL site.  These new results provide 
mechanistic support for the observation that cDCE continues to attenuate throughout Area 1 
and the northern portion of Area 2 despite the absence of elevated levels of vinyl chloride and 
ethene in the groundwater.  It is highly likely that this activity continues in the rest of Area 2 and 
in Area 3. 
On page 14, left column, the Proposed Plan mentions the "high levels of sulfate in the 
formation, which could compete with microbial processes that degrade VOCs."  Elevated sulfate 
concentrations only occur in the gypsum-rich D3 monitoring interval, with a maximum 
concentration of 1,880 ppm.  Despite the elevated sulfate concentrations in this unit, the biotic 
degradation of TCE is occurring.  In addition, the sulfide that is being created by sulfate-
reducing bacteria is reacting with dissolved iron in the groundwater and creating iron sulfide 
                                                            
32 Actually, two such studies were performed to evaluate the abiotic degradation of TCE and cDCE in the D3 
monitoring interval.  Both employed samples of the black, iron sulfide rich material recovered from monitoring 
wells along Line 0 near the southern boundary of the Powerex facility.  The report on the first study was submitted 
to USEPA in September 2011.  The report on the second study was submitted to USEPA in late July 2012, shortly 
after the Proposed Plan was released.   
33 Iron sulfide‐rich material has also been observed during the sampling of deep bedrock wells that have no 
chlorinated VOCs. 
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minerals that are also capable of reducing TCE.  The abiotic degradation of TCE does not 
produce cDCE, vinyl chloride or ethene; rather, acetylene is formed.  Even more so than 
ethene, acetylene is ephemeral, as it quickly degrades under a wide range of conditions.   
 
9. In discussing MNA, the Proposed Plan understates the efficacy and extent of 
natural attenuation processes at the site.  The analysis of natural attenuation presented 
in the RI and FS Reports is generally qualitative, despite the inclusion in USEPA 
guidance documents of many techniques to more quantitatively assess natural 
attenuation.  These techniques include the use of trend analysis to determine changes in 
VOC concentrations over time, changes in VOC concentration over distance, and 
calculation of site-specific degradation rates.  When these techniques are applied to the 
available data set, statistically significant declining trends over time and distance are 
evident for many, if not all, of the constituents of concern.  In addition, as recognized by 
USEPA in its guidance, MNA as a remedy or remedy component relies on many 
processes, not just biotic reductive dechlorination.  These include abiotic degradation, 
biodegradation under aerobic or micro-aerophilic conditions, as well as non-degradation 
processes such as diffusion, advection, dispersion and dilution.  In particular, the micro-
aerophilic or aerobic processes may become more important as groundwater flows 
downgradient and the potential for intermixing with aerobic groundwater increases. 

The analysis of natural attenuation presented in the RI and FS Reports is highly qualitative, 
despite the inclusion in USEPA guidance documents of many techniques to more quantitatively 
assess natural attenuation.  These techniques include the use of trend analysis to determine 
changes in VOC concentration and daughter product distribution over time, and use of changes 
in VOC concentration over distance to estimate the magnitude of the attenuation processes, 
and calculation of site-specific degradation rates.  Although ample data are available, little of 
this was done.  When these techniques are applied to the available data set, statistically 
significant declining trends over time and distance are evident for many, if not all, of the 
constituents of concern.  A detailed description of substantial VOC attenuation in the eastern 
part of Area 1 has already been described in Principal Comment #1 above.   
While reductive dechlorination is mentioned as a primary degradation attenuation pathway, 
other relevant pathways, such as the abiotic degradation of TCE and cDCE or the anaerobic, 
micro-aerophilic, or aerobic biodegradation of cDCE, vinyl chloride, and ethene were either 
lightly treated or ignored.  Laboratory studies performed by GE's Global Research Center 
demonstrated that the abiotic degradation of TCE and cDCE is occurring at the site, and the 
recent study carried out by BCI (see Attachment A) demonstrated that there are methanotrophs 
and ethenotrophs present in the deep bedrock groundwater that will degrade both cDCE and 
vinyl chloride under aerobic and/or micro-aerophilic conditions in the presence of methane and 
ethene.  As previously stated, these results provide mechanistic support for the observation that 
cDCE, in particular, continues to attenuate throughout Area 1 and the northern portion of Area 2 
despite the absence of high levels of vinyl chloride and ethene in the groundwater.   Evidence of 
a site-specific mechanism for the degradation of vinyl chloride is important because vinyl 
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chloride has been identified by USEPA as the primarily risk driver at the NPL site, as 
summarized in the Proposed Plan on page 7, right column. 
 
10. The third remedial action objective (RAO) on page 8 of the Proposed Plan should 
also be revised and/or clarified.  The Proposed Plan appropriately recommends MNA for 
Areas 2 and 3 of the NPL site.  The stated objective of the remedy is to “[r]educe or 
eliminate the potential for migration of contaminants towards the Village of Union 
Springs public water supply wells,” which are located at the southwest end of Area 3.  
This RAO should instead focus on the reduction of contaminant concentrations (i.e., TCE 
and cDCE in this case) within the two municipal supply wells to below the federal and 
state MCLs. 

No further discussion deemed necessary. 
 
11. USEPA’s proposed remedy for the NPL site includes the provision of potable 
water, the maintenance of existing POET systems or the provision and maintenance of 
new POET systems to existing residences that are “impacted by contaminated 
groundwater at the Site” and are not currently connected to the public water supply.  
With one exception, this provision is unnecessary and should be eliminated.  The one 
exception is already being addressed; specifically, the one remaining residence with a 
POET system installed and maintained by USEPA will be connected to the public water 
supply.  The language used in various portions of the Proposed Plan needs to be revised 
to be more consistent with the first RAO on page 8 of the Proposed Plan, which states 
that one goal of the remedy is to “[r]educe or eliminate exposure … to VOCs in 
groundwater at concentrations in excess of federal or State MCLs.”  Further, that RAO 
should be refined to narrow the scope to only include TCE, cDCE, tDCE and vinyl 
chloride.  The language used in various portions of the Proposed Plan should also be 
revised to clarify the geographic scope of the remedy to the “plume” of VOCs identified 
by USEPA (i.e., to within Areas 1, 2 and 3 shown on Figure 2 of the Proposed Plan). 

The Proposed Plan recommends Alternative 3 for Area 1 of the NPL site and Alternative 4 for 
Areas 2 and 3.  On page 9, right column, USEPA states that these alternatives both “require the 
connection of residences currently using POETS to the public water supply system for their 
future potable water needs,” that the remedy “includes current or new residences that are 
impacted by contaminated groundwater at the Site and will provide the physical connection from 
the house to the water main” and that “POETS will be maintained” as part of the remedy “until 
the connection to the public water supply is conducted.”  On page 15, left column, the Proposed 
Plan states that “[i]mpacted residences would be connected to municipal water for their future 
potable water needs,” reiterates that the remedy “includes current or new residences that are 
impacted by contaminated groundwater at the Site” and states that “POETS will be provided, as 
necessary, and maintained” as part of the remedy “until the connection to the public water 
supply is completed.” 
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As stated in the Proposed Plan on page 3, left column, USEPA installed POET systems on 51 
residential wells and the supply wells at three agricultural operations, all of which reportedly had 
contamination above the federal MCLs.34  As USEPA states in the Proposed Plan, all but one of 
the residences with POET systems subsequently hooked up to the public water supply; the 
residences at the three agricultural operations also hooked up to the public water supply 
system.  The one exception recently decided to hook up to the public water supply, and that 
POET system will be removed.  Operation of the POET systems at two of the three agricultural 
operations continues.  The POET system at the third location was removed by the property 
owner earlier this year, but a new POET system will be constructed. 
USEPA does not identify in the Proposed Plan what current residential wells are “impacted by 
contaminated groundwater” and are not hooked up to the public water supply system or do not 
currently have a POET system.  USEPA needs to more precisely define “impacted by 
contaminated groundwater” to be groundwater with TCE, cDCE, tDCE and/or vinyl chloride 
above the federal or state MCLs.  Given that sources of VOC contamination are quite common, 
USEPA needs to also limit the geographic scope of this component of the remedy, and that 
geographic scope should not exceed the area of the “plume” of VOCs identified by USEPA 
(e.g., Areas 1, 2 and 3 shown on Figure 2 of the Proposed Plan). 
On page 3, left column, the Proposed Plan states that “[a]dditional residences were found with 
VOC contamination above State standards, but at concentrations less than the Federal MCLs.”  
The Proposed Plan also states that there “are a limited number of residences with VOC 
contamination levels less than the Federal and State MCLs that had POETS installed by the 
CCDOH” and that “other residents that declined to have POETS installed were found with VOC 
contaminants above the State groundwater standard but at levels below the Federal MCLs.”  On 
page 15, right column, the Proposed Plan states that “[m]itigation in the form of POETS or 
public water supply had been offered by the CCDOH to residents whose drinking water wells 
are contaminated, and these residents will be offered another opportunity to obtain POETS or to 
connect to [sic] public water supply.” 
According to information provided by USEPA, there are five residences that have POET 
systems provided by CCDOH.35  These systems are reportedly maintained by the property 
owners, but are periodically sampled by CCDOH.36  Two of these residences are located on 
Limekiln Road and one is located on West Genesee Street to the west of Half Acre; all three of 
these residences are well beyond the “plume” identified by USEPA.  Another residence is 
located on State Route 326, is within the “plume” identified by USEPA, but is also within a Town 
of Springport water district and could therefore hook up to the public water supply at any time.  
The fifth residence is located on Sevior Road in the Town of Aurelius, within the “plume” 
identified by USEPA, and appears to be just outside of a Town of Springport water district.  GE 
                                                            
34 One of the farms actually uses four supply wells.  The residences at the three farms also used groundwater; 
however the residences were subsequently hooked up to the public water supply. 
35 The five residences are located at 6171 Limekiln Road, 6275 Limekiln Road, 1559 West Genesee Street, 935 State 
Route 326 and 5725 Sevior Road. 
36 GE does not have the results of this sampling over the past six to 11 years, depending on location, and intends to 
submit a Freedom of Information Law (FOIL) request to CCDOH to obtain the analytical data.  
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does not have the results of any samples collected since 2001 at the residence located on 
Sevior Road or since 2002 at the residence located on State Route 326, but the results for prior 
samples collected from these residences show that TCE, cDCE, tDCE and vinyl chloride were 
either not detected or were detected at concentrations below the federal and state MCLs. 
Based on information provided by USEPA, only three residences declined to have a POET 
system installed by CCDOH and are not hooked up to the public water supply.37  One is in the 
Town of Aurelius on Limekiln Road, which is well beyond the “plume” identified by USEPA.  The 
other two residences are located on State Route 326, are within the “plume” identified by 
USEPA, but are also within a Town of Springport water district and could therefore hook up to 
the public water supply at any time.  Results from samples collected from the residence on 
Limekiln Road show that TCE, cDCE, tDCE and vinyl chloride were either not detected or were 
detected at concentrations below the federal and state MCLs.  Results from samples collected 
from both residences on State Route 326 show that cDCE was detected at concentrations 
above the state MCL, but well below the federal MCL; TCE, tDCE and vinyl chloride results 
were either not detected or were detected at concentrations below federal and state MCLs.  
 
12. USEPA’s proposed remedy for the NPL site also includes the provision of potable 
water or the provision and maintenance of POET systems to new residences that are 
impacted by contaminated groundwater.  The proposed remedy includes institutional 
controls, and a public water supply is available throughout most, if not all, of the NPL 
site.  Any new residences located within the “plume” identified by USEPA and within a 
water district should be required to hook up to and use the public water supply.  
Connection to an available municipal water supply in a water district is a normal expense 
for any new home construction, is cheaper than installing and maintaining a supply well 
and related equipment (e.g., pump, piping, electrical) and, in a karst area where 
groundwater is more susceptible to surface water problems due to direct connections, is 
more protective than a supply well.  The purpose of the institutional controls included in 
the recommended remedy is to prevent a new residence from being constructed within 
the “plume” identified by USEPA unless it is hooked up to the public water supply.  The 
installation of a new POET system should only be needed in the rare instance when a 
new residence is constructed within the “plume” identified by USEPA but outside of an 
existing water district, negating the owner's ability to connect to the public water supply 
as part of the normal new home construction practice.  As stated in Principal Comment 
#11 above, the first RAO on page 8 of the Proposed Plan should be refined to narrow the 
scope to only include TCE, cDCE, tDCE and vinyl chloride, and also to clarify the 
geographic scope of the remedy to the “plume” identified by USEPA (i.e., to within Areas 
1, 2 and 3 shown on Figure 2 of the Proposed Plan).  In any event, given the availability of 
the public water supply, the requirement to hook up to the available water supply should 
be the obligation of the commercial developer or home builder of the property. 

No further discussion deemed necessary. 
                                                            
37 The three residences are located at 6177 Limekiln Road, 932 State Route 326 and 1594 State Route 326. 
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13. The Proposed Plan summarizes the cost estimates for the various alternatives 
that were evaluated during the FS performed for the NPL site.  The recommended remedy 
has an estimated 30-year present worth of $24.41M, without including the contingent 
pump-and-treat component of the remedy.38  However, the discount rate used for this and 
the other estimates presented in the Proposed Plan was 7%.  The current discount rate is 
2%, as set annually by the Office of Management and Budget (OMB).  Using the current 
discount rate, the 30-year present worth estimate for the recommended remedy is 
$30.12M, which would require evaluation of the recommended remedy by the NRRB.  
However, it is likely that such review could be avoided if USEPA considers and adopts 
many of the suggestions offered by GE in these comments.  In addition to the above, the 
Proposed Plan does not explain how contingent remedies are handled relative to 
evaluation by the NRRB, and GE request that USEPA provide regulatory or other 
citations regarding this matter.  The estimated 30-year present worth of the contingent 
remedies (i.e., pump-and-treat in Area 1 and enhanced degradation in Area 2) far exceeds 
the $25M threshold for evaluation by the NRRB, even using the 7% discount rate.  

Table 1 on page 14 of the Proposed Plan summarizes the capital, annual operation and 
maintenance (O&M) and 30-year present worth estimates for the various alternatives evaluated 
by USEPA.  The recommended remedy involves enhanced degradation in Area 1 (with a 30-
year present worth of $18.32M) and MNA in Areas 2 and 3 (with 30-year present worth 
estimates of $1.91M and $4.18M, respectively).  The 30-year present worth estimate by USEPA 
for the recommended remedy totals $24.41M, without including the contingent pump-and-treat 
component of the remedy. 
Review of the FS Report prepared by CDM Smith dated July 12, 2012 reveals that the 30-year 
present worth estimates in Table 1 of the Proposed Plan were based on a discount rate of 7%.  
This was likely based on old guidance, which reflected the discount rate set by OMB in Circular 
A-94 at the time of the guidance.  However, USEPA stated in the preamble to the National Oil 
and Hazardous Substances Contingency Plan (NCP) that it would follow Circular A-94 and that 
program guidance would ensure consistency with Circular A-94.  OMB updates Appendix C of 
Circular A-94 on an annual basis in conjunction with the President's budget.  Appendix C was 
last updated in December 2011 and is attached.  A historic low "real discount rate" of just 2% is 
presented for the 30 years.39  Appendix C states that "[t]hese real rates are to be used for 
discounting constant-dollar flows, as is often required in cost-effectiveness analysis.   
The 30-year present worth estimates are sensitive to the discount rate used.  The following 
summarizes the impact of changing the discount rate from 7% to the current 2%: 
 
                                                            
38 The contingent remedy for Area 1 (i.e., pump‐and‐treat) has an estimated 30‐year present worth estimate of 
$53.8M using a 7% discount rate.  Using a 2% discount rate, the contingent pump‐and‐treat remedy has a 30‐year 
present worth estimate of $83.0M. 
39 Thirty‐year real discount rates are available on OMB's website back to 1979 and are this basis for 2% being a 
historic low.  
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Remedy Component 7% Discount Rate 2% Discount Rate 
Enhanced Degradation in Area 1 $18,320,000 $19,947,000 
MNA in Area 2 $1,910,000 $3,247,000 
MNA in Area 3 $4,180,000 $6,928,650 
Total $24,410,000 $30,122,650 
 
Importantly, the estimated 30-year present worth of the recommended remedy is slightly lower 
than the $25M threshold for evaluation by the NRRB using the 7% discount factor, but is more 
than $5M higher than the threshold using the current 2% discount factor.  However, if the 
recommended remedy were revised consistent with the comments presented in this document, 
it is likely that review of the recommended remedy by the NRRB would not be required using the 
current 2% discount factor.  However, without such revisions, the recommended remedy 
appears to be over the $25M threshold and therefore subject to NRRB review.  
The impact of the discount rate on the 30-year present worth estimates associated with the 
contingent remedies are summarized below:40 
Contingent Remedy Component 7% Discount Rate 2% Discount Rate 
Pump-and-Treat in Area 1 $53,800,000 $82,984,000 
Enhanced Degradation in Area 2 $12,390,000 $14,017,000 
MNA in Area 3 $4,180,000 $6,928,650 
Total $70,370,000 $103,929,650 
 
Assuming the contingent remedies for Areas 1 and 2 are triggered, the estimated 30-year 
present worth is more than $45M higher than the $25M threshold for evaluation by the NRRB 
using the 7% discount factor.  Using the current 2% discount factor, the 30-year present worth is 
more than $78M higher than the $25M threshold.  As stated above, USEPA should explain how 
contingent remedies are handled relative to evaluation by the NRRB, and provide regulatory or 
other citations regarding this matter. 
 
14. In summarizing the results of its human health risk assessment, USEPA states 
that vinyl chloride “contributes most significantly to the cancer risk and non-cancer 
hazard” at the NPL site.  However, vinyl chloride is not present in most areas of the site.  
In one part of the NPL site (i.e., a very small portion of Area 2 and a portion of Area 3), 
vinyl chloride is the dominant VOC; however, the contamination signature in that part of 
the NPL site is unlike the rest of the NPL site. 

                                                            
40 This table ignores the costs associated with implementing the recommended remedies in Areas 1 and 2 
(enhanced degradation and MNA, respectively) before beginning the contingent remedies in these two areas of 
the NPL site.  However, it also assumes, from the present worth perspective, that the contingent remedies are 
initiated at the beginning or remedy implementation, and not after the time period that would be needed to 
evaluate the recommended remedy before switching to the contingent remedies.  A more sophisticated analysis 
could be performed based on an assumed time frame for the remedy switch. 
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The Proposed Plan summarizes the human health risk assessment that USEPA performed for 
the NPL site.  On page 7, right column, USEPA provides the calculated excess lifetime cancer 
risks and non-carcinogenic hazard quotients for "future Site worker," "future adult resident" and 
"future child resident" scenarios, and indicates that the "cancer risks and non-cancer health 
hazards indicate that there is significant potential risk to potentially exposed populations" 
(emphasis added).  The Proposed Plan does not summarize USEPA's findings with respect to 
current risks.  In that regard, risks were evaluated quantitatively for the "current recreational 
user" scenario and were found to be "well below" USEPA's thresholds for excess lifetime cancer 
risk and non-cancer hazard quotient even using "reasonable maximum exposure" 
assumptions.41  Other current risk scenarios were not evaluated quantitatively because USEPA 
found that "there is no current direct exposure to contaminants in groundwater via potable water 
uses."42 Likewise, it was determined that the exposure to farmers "to groundwater during 
farming activities or through food consumption of produce and/or animal products" was not 
considered quantitatively because "these exposures are considered insignificant because VOCs 
detected at the site will volatilize rapidly and do not bioaccumulate."43  
With respect to the quantitative evaluation performed for the "future Site worker," "future adult 
resident" and "future child resident" scenarios, the Proposed Plan states on page 7, right 
column, that "the chemical in groundwater that contributes most significantly to the cancer risk 
and non-cancer hazard is VC."  While vinyl chloride is present in some areas of the NPL site, it 
is either not detected or detected only sporadically at concentrations well below the federal and 
state MCL of 2 ppb in most areas.  This is, in fact, recognized by USEPA in its Proposed Plan.  
In the description of Area 2 on page 9, right column, USEPA states that "VC was not detected" 
in residential wells.  Area 2 includes Pinckney Road and Overbrook Drive, where many of the 
residential wells in the NPL site are located.44  The description of Area 3 includes the Village of 
Union Springs' two supply wells, in which TCE and cDCE have been detected.  Although not 
mentioned in the Proposed Plan, vinyl chloride has never been detected in either of those 
supply wells, which have been sampled on a routine basis since December 1988.   
With the exception of sporadic detections at concentrations well below the 2 ppb MCL, vinyl 
chloride occurs in two areas of the NPL site.  One area is located immediately south of the 
Powerex facility where the presence of vinyl chloride results from the biotic degradation of TCE 
and cDCE.  However, the extent of this area is limited relative to the overall NPL site.  For 
example, the maximum concentration of vinyl chloride detected in the residential wells on 
Pinckney Road is 0.5 ppb, well below the federal and state MCL of 2 ppb.45  Moreover, no vinyl 
chloride has been detected in the Westbay multi-level sampling ports at well CY-205, which is 
located on Pinckney Road.  The maximum concentration of vinyl chloride in the residential wells 
on Overbrook Drive is 0.96 ppb, below the federal and state MCL.  The maximum concentration 
                                                            
41 See Section 6.1.1 on pages 6‐2 and 6‐3 of the HHRA Report prepared by CDM Smith dated May 10, 2012. 
42 See Section 3.2.1.1 on page 3‐2 of the HHRA Report.  
43 See Section 3.2.1.1 on page 3‐2 of the HHRA Report. 
44 All of the residences on Pinckney Road and Overbrook Drive are hooked up to the public water supply, and the 
residential wells are no longer in use. 
45 This result was qualified with a "PL" flag, meaning the compound was determined to be present by the New York 
State Department of Health’s lab, but at a concentration below the detection limit. 
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of vinyl chloride in the Westbay multi-level sampling ports at well CY-204, located on Overbrook 
Drive, is 0.27 ppb, also below the federal and state MCLs.   
The second area of the NPL site where vinyl chloride occurs is a 1.8-mile swath that is oriented 
northeast-southwest and includes at least 10 residential and agricultural supply wells on 
Bluefield, Dougall, Large, Sevior and Ridge Roads.46  In these wells, vinyl chloride is either the 
dominant constituent or one of two dominant constituents, the other being cDCE.  TCE is either 
not detected or detected only sporadically at concentrations well below the federal and state 
MCL of 5 ppb.  The contamination profile in this area of the NPL site is much different than in 
the Pinckney Road and Overbrook Drive areas, and also much different than in the area 
immediately south of the Powerex facility.  
Although not discussed in the Proposed Plan, the quantitative evaluation of human health risk 
presented in the HHRA Report for the "future Site worker," "future adult resident" and "future 
child resident" scenarios was based on a vinyl chloride concentration of 70.93 ppb.  As 
discussed above, it is inappropriate to use this vinyl chloride concentration for the human health 
risk assessment throughout the entire NPL site.  This concentration is too high in light of the 
data, even for the 1.8-mile, northeast-southwest swath of residential and agricultural supply 
wells on Bluefield, Dougall, Large, Sevior and Ridge Roads, where the highest concentration of 
vinyl chloride ever detected is 50 ppb.  Only within the area immediately south of the Powerex 
facility could such a concentration be appropriate to use in the human health risk assessment.  
However, the residences in that area have been hooked up to the public water supply since 
their original construction in the 1950s. 
 
15. USEPA’s characterization of the Powerex facility as “the major source” or “the 
primary source” of contaminants to the entire NPL site is speculative and inconsistent 
with some of the site data.  The NPL site is very large, and other sources of VOCs are 
known to be present.  The Powerex facility is a source of VOCs to the NPL site, and is 
admittedly the primary source of the VOCs present in the deep bedrock along the 
southern boundary and immediately south of the plant (e.g., B-55D3, B-56D3, EPA-1, B-
58D3, B-43D3, EPA-2, B-59D3 and B-52D3, all of which are located in Area 1 or the 
northern edge of Area 2).  However, whether the Powerex facility is the source of VOCs in 
the many other areas of the NPL site has not been definitively determined and is not 
supported by some of the data collected during the various investigations.  Remedial 
actions at the Powerex facility and in Area 1 of the NPL site cannot be expected to 
eliminate the impacts from other sources, whether identified or unidentified. 

 

                                                            
46 Those residential and agricultural wells are located at 5699 Bluefield Road, 1939 Dougall Road (more than one 
well), 1863 Dougall Road, 1833 Dougall Road, 5541 Large Road, 5572 Sevior Road, 5372 Ridge Road and 5423 Ridge 
Road. 
. 
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On page 3, left column, the Proposed Plan states that the Powerex facility is the "major source 
of the groundwater contamination at the Site."  The Proposed Plan states on page 5, right 
column, that the Powerex facility is the "primary source of the VOC contamination observed in 
groundwater at the Site" and that "[n]o other sources of VOCs which can be linked to the 
groundwater contamination were identified during the RI."  However, the NPL site covers a very 
large area and other sources of VOC contamination are known to occur.  In fact, the RI Report 
for the NPL site identifies three other sources of groundwater contamination, namely the TRW 
Automotive Holdings Company (TRW) facility in the Village of Union Springs, the Town Line 
Road Dump located approximately 2.4 miles to the north of the Village of Union Springs, and 
the former Auburn Technologies, Inc. (ATI) facility in the City of Auburn.   
Chlorinated VOCs have been found in soil, groundwater and storm water at the TRW facility, 
including greater than 800 ppm of TCE in soil, and greater than 20,000 ppb of both TCE and 
cDCE in groundwater.  This high concentration of TCE found in soil suggests the presence of a 
DNAPL.   The TRW facility is located within the area investigated by USEPA during the RI 
performed for the NPL site.  In fact, many of the surface water and sediment samples collected 
by USEPA during the RI were located very close to the TRW facility. 
Chlorinated VOCs have also been found at the Town Line Road Dump, where NYSDEC 
documented up to 1,100 and 2,000 ppb of TCE and cDCE, respectively, in groundwater.  The RI 
Report for the NPL site notes that an estimated 600 drums of TCE were disposed by General 
Products Corporation at the Town Line Road Dump in the 1960s; assuming the drums were full, 
that is more than 350,000 pounds of TCE.47  Although the Town Line Road Dump is outside of 
the area investigated by USEPA, the contaminated groundwater extends into the bedrock, 
which is reportedly the Bertie Formation, part of the deep bedrock hydrogeologic unit at the NPL 
site. 
The investigation performed by USEPA for the NPL site included the installation and sampling 
of monitoring wells within the City of Auburn.  Monitoring well location EPA-20 is located about 
350 feet to the northwest of the former ATI facility.  Groundwater contamination has been 
documented at the ATI facility, including tetrachloroethene (PCE), TCE and cDCE at 
concentrations up to 3,200, 180 and 1,300 ppb, respectively.  It is worth noting that many 
groundwater samples collected from the TRW facility, the Town Line Road Dump and the 
former ATI facility showed higher concentrations of cDCE than TCE.  This illustrates using local 
examples that different sources can produce a similar cDCE:TCE ratio, which can make it 
difficult to recognize the existence of other sources. 
One of the impacted residential wells within the NPL site is impacted primarily with carbon 
tetrachloride.48  The concentration of carbon tetrachloride has exceeded the federal and state 
MCL of 5 ppb on several occasions, and USEPA installed and subsequently maintained a 
                                                            
47 General Products Corporation reportedly merged with Gulf & Western Industries sometime in the early 1960s, 
and Gulf & Western Industries continued to operate the facility in the Village of Union Springs.  This is the same 
facility now owned by TRW.  NYSDEC and presumably also USEPA are aware of the VOC contamination at this 
facility, and the remediation activities undertaken to date to address the contamination.  
48 This well is located at 5511 Ridge Road. 
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POET system on this well until the residence was connected to the public water supply.  
Although the source of the carbon tetrachloride is not known, it is clearly not associated with the 
Powerex facility.  Nor is it associated with the TRW facility, the Town Line Road Dump or the 
former ATI facility.  Moreover, TCE has also been detected in this residential well, at 
concentrations below the federal and state MCL, but cDCE has not been detected.  This 
signature is clearly different from that in the two Village of Union Springs municipal supply wells 
and in the residential wells on Pinckney Road and Overbrook Drive. 
As discussed earlier in these comments, there is a 1.8-mile, northeast-southwest swath of 
residential and agricultural supply wells on Bluefield, Dougall, Large, Sevior and Ridge Roads 
that have yet another signature.  In these wells, vinyl chloride is either the dominant constituent 
or one of two dominant constituents, the other being cDCE.  TCE is either not detected or 
detected only sporadically at concentrations well below the federal and state MCL of 5 ppb.  The 
contamination profile in this area of the NPL site is much different than in the Pinckney Road 
and Overbrook Drive area, much different than in the area immediately south of the Powerex 
facility, and much different than in the two Village of Union Springs municipal supply wells.  The 
RI Report for the NPL site does not offer an explanation for these vinyl chloride-rich wells.  
Among other things, Figure 2 of the Proposed Plan shows the general groundwater flow 
direction in the deep bedrock hydrogeologic unit.  An arrow traces a broad arc from the Powerex 
facility to the two Village of Union Springs municipal supply wells.  That flow path extends 
through the eastern end of Pinckney Road, where the residential wells are impacted primarily 
with cDCE; TCE is present at much lower concentrations in these wells, and vinyl chloride 
wither not detected or detected only sporadically at very low concentrations, as previously noted 
in these comments.  The flow path shown on Figure 2 then passes through the western end of 
Dougall Road.  This is the area where the impacted residential and agricultural wells are vinyl 
chloride-rich; notably, TCE is either not detected or detected only sporadically at very low 
concentrations.  The flow path then continues to the two Village of Union Springs municipal 
supply wells, in which vinyl chloride has never been detected, but TCE is routinely detected.  
Although TCE can and does degrade to cDCE and vinyl chloride, the reverse cannot happen.  
The groundwater flow path shown on Figure 2 of the Proposed Plan also does not explain the 
detection of VOCs in residential wells located on the east end of Overbrook Drive and in 
monitoring wells that are located even farther to the east. As documented in the RI Reports for 
the NPL site and the Powerex facility, cDCE and TCE were detected at monitoring wells EPA-11 
and EPA-14. and well EPA-11.  cDCE and TCE have been detected at well EPA-11 up to 590 
and 36 ppb, respectively, which is particularly significant given that the samples from this 
location were collected from a deep (i.e., 250 feet) open borehole that had collapsed with 
obstructions below 190 feet.  Well EPA-11 is located between the eastern end of Overbrook 
Drive and Dunning Avenue, and is south-southwest from well EPA-10 (where no  chlorinated 
VOCs have been detected) and south-southeast from location EPA-7 (where no chlorinated 
VOCs have been detected except 0.2 ppb of vinyl chloride during just one of several sampling 
events).  Low concentrations of chlorinated VOCs were also detected at well EPA-14, which is 
located along Dunning Avenue east of well EPA-11.  TCE and cDCE were detected at EPA-14 
at concentrations up to 0.22 and 0.61 ppb, respectively.  The detection of chlorinated VOCs at 
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locations EPA-11 and EPA-14 is difficult to explain based on these results and the south-
southwest direction of groundwater flow in the deep bedrock hydrogeologic unit, and are not 
consistent with the groundwater flow path shown on Figure 2 of the Proposed Plan. 
As discussed in the RI Report for the Powerex facility, it is also difficult to explain the increase in 
the concentrations of cDCE and TCE from Line 3 to Line 4, the latter being along Pinckney 
Road and Overbrook Drive.  The concentration of TCE decreases rapidly to the south of the 
Powerex facility.  The maximum concentrations of TCE on Lines ½ and 1 are three orders of 
magnitude lower than on Line 0 at the southern boundary of the Powerex facility.  The maximum 
concentration of TCE decreases by another order of magnitude between Line 1 and Lines 2 and 
3.  However, between Line 3 and Line 4, the concentration of TCE increases from a maximum 
of 15.2 ppb on Line 3 to 230 ppb in wells located on Line 4.  Similarly, cDCE concentrations 
attenuate between Line 1 and Line 2 and between Line 2 and Line 3.  However, between Line 3 
and Line 4 the concentration of cDCE increases from a maximum of 343 ppb on Line 3 to a 
maximum of 1,200 on Pinckney Road and a maximum of 1,200 ppb on Overbrook Drive.  In 
addition, four residential wells along Pinckney Road east of Experimental Road and nine 
residential wells on Overbrook Drive have maximum cDCE concentrations that are higher than 
the maximum cDCE concentration of 343 ppb found in any of the Line 3 monitoring wells.  Four 
other residential wells along Bluefield Road between Pinckney Road and Overbrook Drive also 
have maximum cDCE concentrations above 343 ppb cDCE  
There are other oddities in the data collected during the RIs for the NPL site and the Powerex 
facility.  For example, the results of samples collected by USEPA from the S1 monitoring 
interval in wells CY-204 and CY-205 show detections of cDCE and TCE.  These wells are 
located on Overbrook Drive and Pinckney Road, respectively.  The S1 monitoring intervals in 
CY-204 and CY-205 are in the Marcellus Subgroup, which represents the cap rock above the 
shallow bedrock hydrogeologic unit.  Although less than the federal and state MCLs, these 
detections are difficult to explain by the hypothesis that upward flow occurs along vertical 
fractures, faults, and/or dissolution voids.  The S2 and S3 monitoring intervals at CY-204 and 
CY-205 are in the Onondaga Formation and are almost always dry.  As discussed in the RI 
Report for the Powerex facility, the elevation of the contact between the Marcellus Subgroup 
and the Onondaga Formation is 614.8 feet above mean sea level (amsl) at cluster B-49, located 
at the intersection of Bluefield and Pinckney Roads.  However, the highest water-level elevation 
observed in the six wells (i.e., the S, I1, I2, D1, D2 and D3 monitoring intervals) in cluster B-49 
is 591.46 feet amsl, well below the base of the Marcellus Subgroup. Thus, there appears to be 
no explanation as to how VOCs from the intermediate and/or deep bedrock hydrogeologic unit 
migrate upward through the shallow bedrock hydrogeologic unit and into the cap rock. 
 
MISCELLANEOUS COMMENTS 

GE offers the following additional comments to USEPA on its Proposed Plan.  Many of these 
comments on the Proposed Plan actually regard the documents relied upon by USEPA.  GE is 
preparing comments on the five supporting documents that were released by USEPA, but those 
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comments will be submitted at a later time.  GE requests that such comments be considered as 
part of the administrative record for the NPL site. 
1. On page 3, left column, the Proposed Plan states that "EPA continues to maintain 
treatment systems on four impacted wells: three dual-use (agricultural/residential) wells, and 
one residential well.  For clarity, GE notes that the residences at the three agricultural properties 
are all hooked up to the public water supply; the wells are only used for agricultural purposes.  
Also, one of the agricultural properties has three supply wells, and the property owner removed 
the POET system that USEPA had installed at that property.  It is GE's understanding that the 
public water supply is currently being used for the agricultural water on a temporary basis until a 
new POET system can be designed and constructed. 
 
2. The Proposed Plan, on page 3, right column, states that the "D3 unit" is "approximately 
200 feet below ground surface" and "is 15 to 20 feet."  At the Powerex facility, the D3 monitoring 
interval is a 1.7 to 7.9 feet thick, gypsum-rich portion of the Forge Hollow Member of the Bertie 
Formation.  At the monitoring well locations along Line 0 near the southern boundary of the 
Powerex facility, the top of the gypsum-rich zone occurs at a depth of 144.8 to 151.9 below 
ground surface. 
 
3. On page 3, right column, the Proposed Plan states that the "shallow bedrock 
hydrogeologic units are composed of the Upper Onondaga/Marcellus Formation (S1), the 
Middle Onondaga (S2), and the Lower Onondaga (S3)" and that the "Marcellus is present in the 
southern area of the Site and is typically 50 feet thick."  The Marcellus Formation occurs over 
much of the NPL site.  It is absent in the northernmost portion of the site (i.e., north of the Line 2 
monitoring wells, which are about half way between West Genesee Street and Pinckney Road.  
But it is also absent in the southwesternmost portion of the site (e.g., at the Village of Union 
Springs and Union Springs Academy supply wells).  The Marcellus Formation generally consists 
of black shales, siltstones and sandstones, and is therefore much different than the limestones 
of the underlying Onondaga Formation.  The Marcellus Formation is likely less permeable than 
the Onondaga Formation and acts as a cap rock.  USEPA installed S1 monitoring wells at 11 
locations; all are open to the Marcellus Formation with the exception of EPA-1S1 and EPA-2S1 
(where the Marcellus Formation is not present) and a small portion of EPA-7S1 and EPA-16S1.  
Thus, most of the S1 monitoring wells should not be considered part of the "shallow bedrock 
hydrogeologic unit" (i.e., the limestones of the Seneca, Moorehouse and Nedrow Members of 
the Onondaga Formation), but rather a separate, overlying hydrogeologic unit. 
 
4. On page 3, right column, the Proposed Plan states that, in the shallow bedrock, 
"groundwater flow is, generally, northward from the residential area south of the former Powerex 
facility towards the Owasco Outlet where the shallow groundwater system discharges."  The 
bedrock receives localized recharge from the Owasco Outlet.  This is documented by 
information collected during the investigations performed at other sites (e.g., two MGP sites 
located near the outlet).  The water-level measurements collected by USEPA from the Westbay 
installation at EPA-20, which is the borehole located farthest to the northeast, within the City of 
Auburn, and less than 200 feet from the Owasco Outlet, show that a downward hydraulic 
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gradient is present throughout the shallow, intermediate and deep bedrock unit, with the lowest 
water-level elevation occurring in the D3 monitoring interval for each monitoring event.  Finally, 
as discussed in Section 5 of the RI Report for the Powerex facility, the shallow bedrock 
groundwater at the facility has components of flow to the east, northeast and north of the facility 
towards local discharge points (i.e., Crane Brook, not the Owasco Outlet). 
 
5. The Proposed Plan states, on page 3, right column, and continuing on page 4, left 
column, that the "shallow zones can become de-watered locally, suggesting that in some 
places, vertical fracturing extends through the underlying intermediate zone, allowing water to 
drain into the deep zone" and that "[n]ear Overbrook Drive and Pinckney Road, the water levels 
from residential wells suggest that vertical fractures and low angle faults connect the shallow, 
intermediate and deep bedrock zones."  The United States Geological Survey (USGS) has 
concluded that there are low-angle thrust faults in the Pinckney Road and Overbrook Drive area 
based on borehole geophysical logging data and observations of bedrock cores during work 
performed by USEPA for the NPL site.  However, that information does not document that any 
such thrust faults connect the intermediate and deep bedrock hydrogeologic units.  The 
borehole geophysical logs were published by USGS as Open-File Reports 2003-468 and 2011-
1319.  As discussed by USGS in those reports, repeated stratigraphic sections were identified 
within the Onondaga and Manlius Formations in residential well CY–212, and within the 
Marcellus Subgroup and Onondaga Formation in residential well CY–215 and monitoring well 
EPA-16.49  In addition, USGS identified an overthickened section of the Manlius Formation in 
residential well CY–205.  The repeated and overthickened sections were attributed by USGS to 
localized thrust faults similar to those described at the Seneca Stone quarry, located about 8 
miles west of the NPL site (USGS Open File Report 2003-468) and also east of the site (USGS 
Open File Report 2011-1319).  However, none of the units involved in the repeated and 
overthickened sections are part of the deep bedrock hydrogeologic unit; the Onondaga and 
Manlius Formations are part of the shallow and intermediate bedrock units, respectively, and the 
Marcellus Subgroup forms the cap rock overlying the shallow bedrock hydrogeologic unit.    

 
As discussed in Section 5 of the RI Report for the Powerex facility, swallets and sinking streams 
also serve to feed the deep bedrock hydrogeologic unit, and thus mark the location of 
connections between the shallow, intermediate and deep bedrock hydrogeologic units.  In 
addition, deep open boreholes, such as the unused residential wells, also connect the bedrock 
hydrogeologic units.  The water levels in these wells likely reflect those of the deep bedrock 
hydrogeologic unit, which is more transmissive than the overlying shallow and intermediate 
bedrock hydrogeologic units.   
 
In contrast, there is a consistent upward hydraulic gradient between the intermediate and deep 
bedrock hydrogeologic units at the B-49 cluster, located at the intersection of Bluefield and 
Pinckney Roads.  The deep bedrock hydrogeologic unit also has a greater response to recharge 
(i.e., precipitation and snow melt) events and larger seasonal fluctuations than the intermediate 
bedrock hydrogeologic unit, which sometimes pronounces the upward hydraulic gradient 
                                                            
49 Monitoring well EPA‐16 is also referred to as CY‐225. 
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between the two hydrogeologic units.  Moreover, the VOC concentrations in the I1 and I2 
monitoring wells at cluster B-49 are either non-detect or very low (i.e., less than the federal and 
state MCLs).  As more fully discussed in Miscellaneous Comments #10 and #12 below, the 
shallow bedrock well installed at cluster B-49 has never been dry, despite being measured on 
numerous occasions during the RI performed for the Powerex facility. 
6. On page 4, left column, the Proposed Plan states that the "intermediate bedrock zone 
consists of the Manlius Formation, which is typically divided into Upper Manlius (I1) and Lower 
Manlius (I2)."  As discussed in the RI Report for the Powerex facility, the intermediate bedrock 
hydrogeologic unit, which serves to hydraulically separate the shallow and deep bedrock 
hydrogeologic units, also includes the overlying Edgecliff Member of the Onondaga Formation   
and the upper few feet of the underlying Rondout Formation. 
 
7. The Proposed Plan also states that the "deep bedrock is divided into six zones" and that 
the "Rondout comprises the D1 unit."  As discussed above, the upper few feet of the Rondout 
Formation are argillaceous and help to hydraulically separate the shallow and deep bedrock 
hydrogeologic units.  Thus, that portion of the Rondout Formation is included in the intermediate 
bedrock hydrogeologic unit. 
 
8. On page 4, left column, the Proposed Plan also discusses "the D4 unit, which is the 
middle of the Bertie Formation" and "the D5 unit at the bottom of the Bertie Formation."  The 
Proposed Plan also states that "the D6 unit is the Camillus Shale, which is the base unit in the 
hydrostratigraphic system investigated in the RI."  As discussed in the RI Report for the 
Powerex facility, the upper portion (i.e., upper 13 feet) of the Camillus Formation encountered 
during the RI is a medium to medium gray dolomite with medium gray to white secondary 
gypsum laminations present at the top of the formation.  In addition, we note that USEPA only 
installed one D6 monitoring well at the NPL site, that being at location EPA-14.  Based on Table 
2-4 of the RI Report prepared for the NPL site, the D6 monitoring interval at EPA-14 is identified 
as being the contact between the Bertie and Camillus Formations, and would therefore not be 
wholly representative of the Camillus Formation.  Table 2-4 of the RI Report for the NPL site 
also identifies several D5 monitoring wells (i.e., EPA-16, EPA-17, EPA-24, EPA-25 and EPA-26) 
whose screens are also identified as being the contact between the Bertie and Camillus 
Formations.  In summary, it appears that the designations of the monitoring intervals for the 
wells installed by USEPA are not consistent across the site. 
 
9. On page 4, left column, the Proposed Plan also states that the “deep bedrock aquifer 
receives groundwater recharge through fractures or karst features connecting the shallow and 
deep bedrock units.”  As discussed in Section 5 of the RI Report for the Powerex facility, 
swallets and sinking streams also serve to feed the deep bedrock hydrogeologic unit, and thus 
mark the location of connections between the shallow, intermediate and deep bedrock 
hydrogeologic units.  It should also be noted that the deep bedrock hydrogeologic unit possibly 
also receives localized recharge from the Owasco Outlet, where the Forge Hollow Member of 
the Bertie Formation subcrops within the stream bed.  These localized recharge locations are 
subject to point source contamination and may act as other potential sources of contamination 
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to the NPL site.  Finally, deep open boreholes, such as the unused residential wells, also 
connect the bedrock hydrogeologic units. 

 
10. The Proposed Plan states, on page 4, left column, that the “rapid rise in hydraulic head 
in the D3 zone can cause upward flow along vertical fractures, faults, and/or dissolutions [sic] 
voids, resulting in vertical mixing of the deep and intermediate zones.”  This statement is not 
consistent with some of the data collected at the site.  As documented in the RI Report for the 
Powerex facility, water-level elevation data collected from cluster B-49, which is located at the 
intersection of Pinckney and Bluefield Roads, close to the impacted residential wells Pinckney 
Road and Overbrook Drive, intermediate bedrock monitoring well B-49I2 typically has the lowest 
water-level elevation, showing an upward hydraulic gradient from the deep bedrock to the 
intermediate bedrock units.  However, TCE has not been detected in this well and the 
concentration of cDCE in well B-49I2 have been below the federal and state MCLs; the 
concentrations of TCE and cDCE are highest in underlying deep bedrock monitoring wells B-
49D1 and B-49D2.  This illustrates that a water-level elevation difference (i.e., a vertical 
hydraulic gradient) alone is not sufficient to cause significant groundwater flow; the vertical 
hydraulic conductivity is also important.  The lack of any appreciable cDCE and any TCE in well 
B-49I2, despite the upward hydraulic gradient between wells B-49I2 and B-49D1, suggests that 
there is not a significant connection between these two intervals.  It is possible that the 
residential wells on Pinckney Road and Overbrook Drive, all but two of which are open bedrock 
boreholes, provide a more significant connection between the intermediate and deep bedrock 
hydrogeologic units than “vertical fractures, faults, and or dissolutions [sic] voids.”50,51  

 
11. On page 4, left column, the Proposed Plan states that “[t]he results of the RI indicate that 
groundwater south of West Genesee Street in Auburn is contaminated in the deep bedrock units 
(D1 through D6 zones) with VOC contamination, primarily cis-1,2-DCE, TCE, trans-1,2-DCE 
and VC.”  It is important to note that two D5 monitoring wells (i.e., B-50D5 and B-51D5, adjacent 
to EPA-1 and EPA-2, respectively) were installed by GE along Line 1 as part of the RI for the 
Powerex facility.  The results from these two D5 wells, which are screened across the interface 
between the Fiddlers Green Member of Bertie Formation and the underlying Camillus 
Formation, showed no detections of TCE, cDCE, tDCE or vinyl chloride.  USEPA’s groundwater 
results for the June 2010 sampling event showed TCE, cDCE, tDCE and/or vinyl chloride below 
the D3 monitoring interval, namely in wells EPA-24D4, EPA-24D5 and EPA-25D5, all of which 
are within the southern portion of the “plume” identified by USEPA.  However, only EPA-24D4 
has concentrations above the federal or state MCLs, namely cDCE and vinyl chloride at 
concentrations up to 39 and 2.7 ppb, respectively.  The concentrations of TCE, cDCE, tDCE 
and vinyl chloride are less that the federal and state MCLs in wells EPA-24D5 and EPA-25D5.  
Thus, there is very little data that suggest any significant contamination of the deep bedrock 
below the D3 monitoring interval; the available data could be easily explained by cross-
contamination during the drilling activities and/or due to aspects of well construction. 
                                                            
50 The two exceptions are wells CY‐204 and CY‐205, which are residential wells in which Westbay multi‐level 
sampling ports were installed. 
51 The open bedrock boreholes would also provide a connection between the shallow and intermediate bedrock 
hydrogeologic units. 
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12. On page 5, left column, the Proposed Plan states that “[t]he shallow and intermediate 
bedrock units appear less transmissive than the D3 unit, and wells set in shallow units south of 
the former Powerex facility frequently have dry intervals.”  This statement will be addressed 
more fully in GE’s comments on USEPA’s supporting documents.  However, it is worth noting 
here that the shallow bedrock well installed at cluster B-49, located at the intersection of 
Bluefield and Pinckney Roads, has never been dry, despite being measured on 26 occasions 
during the RI performed for the Powerex facility.52 

 
13. On page 5, left column, USEPA recognizes the microcosm study that GE performed to 
assess the abiotic degradation of TCE in the gypsum-rich D3 monitoring interval.  As mentioned 
earlier in these comments, a second microcosm study was also performed.  The report for the 
second study was submitted to USEPA on July 25, 2012, after release of the Proposed Plan.  
The second study confirmed the results of the first in demonstrating that iron sulfide minerals 
formed in the D3 monitoring interval and removed from Line 0 monitoring wells for the study 
supported the abiotic degradation of TCE. 

 
14. The Proposed Plan states, on page 9, left column, that “[c]urrently, EPA maintains 
treatment systems at three agricultural operations.”  As mentioned earlier in this document, this 
statement is not correct, as the POET system installed by USEPA at one of the agricultural 
operations was removed by the property owner earlier this year.  A new POET system will be 
constructed at that location.  In the interim, it is GE’s understanding that the public water supply 
is currently being used on a temporary basis for the agricultural water at that farm. 

 
15. On page 9, right column, the Proposed Plan states that “Area 2 consists of the impacted 
area immediately south-southwest of Area 1, and extends to the southwest to the Town of 
Aurelius.”  That is also shown on Figure 2 of the Proposed Plan.  It is not explained why that 
boundary was selected for Area 2, and GE requests that USEPA provide an explanation.  That 
boundary is more than one half mile south of Pinckney Road, and about a half mile south of 
Overbrook Drive.  The highest VOC concentrations in residential wells (e.g., 1200 ppb for 
cDCE) occur on the eastern end of Pinckney Road and on Overbrook Drive.  There are several 
residential wells located on Bluefield and Experimental Roads between Pinckney Road and 
Overbrook Drive and the town line, and the VOC concentrations in those wells is much lower, 
and non-detect in a few.  At or immediate south of the town line is where the 1.8-mile, northeast-
southwest swath of vinyl chloride-rich groundwater occurs, which includes residential and 
agricultural supply wells on Bluefield, Dougall, Large, Sevior and Ridge Roads.  

 
16. With respect to Alternative 3 (i.e., enhanced degradation in Area 1 and contingent 
enhanced degradation in Area 2), the Proposed Plan states, on page 13, left column, continuing 
in the right column, that “TCE and cis-1,2-DCE could be transformed into the more toxic VC 
under anaerobic conditions in the subsurface, prior to degradation to the less toxic ethane” and 
that “[t]his transformation would need to be monitored and managed to prevent exposure via 
                                                            
52 Specifically, between May 8, 2007 and November 7, 2011. 
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drinking contaminated water.”  GE questions whether USEPA intended to mean “ethene” rather 
than “ethene.”  Both can occur as a result of the biotic reductive dechlorination of TCE, but it is 
more typical to consider the process as progressing from TCE through cDCE and vinyl chloride 
to ethene.  Also, there are other transformations that are occurring at the NPL site besides biotic 
reductive dechlorination.  For example, as recognized in the Proposed Plan, TCE and cDCE are 
being degraded abiotically via the presence of reactive iron sulfides.  This degradation process 
progresses to acetylene, and does not pass through vinyl chloride.  More importantly, however, 
all of the residences in Areas 1 and 2 of the NPL site are hooked up to the public water supply 
system, and there are no agricultural supply wells in these two areas.  Institutional controls are 
included in the Proposed Plan to ensure that no new wells are drilled in Areas 1 and 2 and used 
as a source of potable water.  Therefore, although monitoring of groundwater conditions will 
certainly be performed, there is no need for this transformation to be “managed to prevent 
exposure via drinking contaminated water.”  In addition, despite the degradation that is already 
occurring in Area 1 and the northern portion of Area 2, vinyl chloride is only detected 
sporadically in the residential wells on Pinckney Road and Overbrook Drive, at concentrations 
well below the federal and state MCL of 2 ppb.  There is also little or no vinyl chloride found in 
Area 3, except in the 1.8-mile, northeast-southwest swath of vinyl chloride-rich groundwater that 
includes residential and agricultural supply wells on Bluefield, Dougall, Large, Sevior and Ridge 
Roads.   
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FIGURE 1
VOC CONCENTRATIONS IN INFLUENT GROUNDWATER

TO POET SYSTEM AT 1877 STATE ROUTE 326
Cayuga County, New York

For Clarity, Non Detects Are Not Shown.
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FIGURE 2
VOC CONCENTRATIONS IN INFLUENT GROUNDWATER

TO POET SYSTEM AT 5407 LOCKWOOD ROAD
Cayuga County, New York

For Clarity, Non Detects Are Not Shown.
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FIGURE 3
VOC CONCENTRATIONS IN INFLUENT GROUNDWATER

TO POET SYSTEM AT 1939 DOUGALL ROAD
Cayuga County, New York

For Clarity, Non Detects Are Not Shown.
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FIGURE 4
cDCE:TCE RATIO AT THE TWO VILLAGE OF

UNION SPRINGS MUNICIPAL WATER SUPPLY WELLS
Cayuga County, New York
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Final Report 
 

September 13, 2012 
 

Aerobic Co-metabolic Studies with Ground Water from Wells B-56D3 and B-59B3 
Former Powerex, Inc Facility Auburn  NY 

 
Project Summary 
 

Purpose.  Bioremediation Consulting, Inc. (BCI) was asked the General Electric Company’s 
(GE’s) Global Research Center to conduct aerobic microcosm experiments on groundwater from 
wells B-56D3 and B-59D3 at the former Powerex, Inc. (Powerex) facility in Auburn, NY.  The 
purpose of the studies was to determine whether these samples contained methane-utilizing 
bacteria (methanotrophs) which could degrade vinyl chloride (VC), 1,2-dichloroethene (DCE) and 
trichloroethene (TCE), and/or ethene-utilizing bacteria (ethenotrophs) which could degrade VC 
and DCE.  These organisms oxidize methane or ethene to support growth under aerobic or micro-
aerophilic conditions, and fortuitously use the same oxidative enzyme to degrade selected 
chlorinated ethenes. 
 

Sample Characterization.  Samples, collected on July 17, 2012, were characterized at BCI. Well 
B-56D3 contained about 3.6 milligrams per liter (mg/L) of total chlorinated ethenes, and well B-
59D3 contained much lower concentrations, totaling about 0.9 mg/L of these compounds.  Neither 
sample contained significant amounts of other oxygen-demanding compounds.   
 

Microcosm Construction.  Microcosms were constructed in serum bottles with 100 milliliters (ml) 
of ground water and 60 cubic centimeters (cc) of air headspace, sealed with a septa through which 
samples could be transferred by syringe.  For each well, separate bottles received added methane 
or ethene.  Degradation of the chlorinated compounds, as well as use of oxygen, methane and 
ethene were monitored by gas chromatography. 
 

Project Results.  For both groundwater samples, the methane-amended microcosm showed 
simultaneous methane and oxygen (O2) utilization, and the ethene-amended microcosm showed 
simultaneous ethene and O2 utilization, indicating that methane-utilizing and ethene-utilizing 
bacteria were present. 
In B59D3 groundwater:  

 During methane use, VC and trans-DCE were completely destroyed by day 10, and cis-
DCE by day 18. 

 During ethene use, VC was completely destroyed by day 18, and cis-DCE by day 32. 
Trans-DCE was not significantly degraded within 32 days.  

In B56D3 groundwater (having higher cis-DCE):  
 During methane use, VC was 96% degraded by day 18, but not thereafter, while cis-DCE 

was degraded only about 30%.  Thus, the data indicated inhibition of methanotroph 
activity after day 18.  TCE, typically degraded by methanotrophs, was not degraded. 

 During ethene use, VC and cis-DCE were completely degraded by day 32.  As expected 
for ethenotrophs, TCE was not degraded.  Trans-DCE was not significantly degraded. 

 

Conclusions.  Although reducing conditions exist in these groundwater samples, methanotrophs 
and ethenotrophs are present, and can be expected to oxidize low concentrations (< 3 mg/L) of VC 
and DCE in the future if methane and/or ethene are produced and/or are present, and aerobic or 
micro-aerophilic conditions are present or established.   

R2-0027590



BCI Powerex Aerobic Microcosms Final Report, Sept 13, 2012 

 3

Introduction to Aerobic Cometabolic Oxidation and Dechlorination of VC, DCE, and TCE 
 

Methanotrophs.  Methanotrophs are aerobic bacteria which possess a methane-mono-oxygenase 
(mmo) enzyme and grow only by oxidizing one-carbon molecules, such as methane.  The mmo 
can fortuitously (co-metabolically, in the presence of methane) attach an oxygen atom to other 
compounds.  When VC is oxidized by methanotrophs, a 3-membered, oxygen-containing ring 
compound, vinyl chloride epoxide, is formed, which hydrolyzes abiotically to two-carbon non-
chlorinated compounds.  Methanotrophs are known to oxidize not only VC, but also cis and trans 
DCE, and TCE (Fogel et al.1986) 
 
Ethenotrophs. Ethenotrophs are aerobic bacteria which possess an alkene-mono-oxygenase 
enzyme which allows them to grow on two-carbon molecules, such as ethene, by attaching an 
oxygen atom to form the 3-membered ring ethene-epoxide, which is further metabolized.  This 
enzyme can fortuitously attach an oxygen atom to vinyl chloride, which is also further 
metabolized.  Etheneotrophs can develop the ability to grow directly on VC, in which case they 
are able to fortuitously oxidize cDCE (Mattes et al., 2010).  Ethenotrophs do not oxidize TCE. 
 
Groundwater Samples and Characterization. 
 

Sample collection.  Groundwater from wells B-56D3 and B-59D3 were collected on July 17, 2012 
and received on July 18, 2012.  40 ml vials were used for characterization, and 160 ml serum 
bottles were used for microcosm tests. 
 
Groundwater Characterization.  Volatile chlorinated compounds and dissolved gasses in 40 ml 
vials were analyzed by headspace gas chromatography according to United States Environmental 
Protection Agency (EPA) Method 5021A.  Methanol and methyl ethyl ketone (MEK) were 
analyzed by direct aqueous injection using gas chromatography according to EPA Method 8015.  
Inorganic anions and organic acids were determined by ion electrophoresis according to EPA 
Method 6500.  Ammonia, iron, and phosphate were determined by Hach Methods 8155, IR-18B, 
and 8048, respectively.   ORP and pH were measured in the field and provided by O’Brien & Gere 
Engineers, Inc. 
 

Table A.  BCI data for Wells B-56D3 and B-59D3  mg/L   
40 ml vial samples received 7/18/2012 

well meth ethe VC t 
DCE 

c 
DCE 

TCE meth-
anol 

MEK organ. 
acids(1)

SO4 Cl NO3  
N 

NH4 
-N 

Fe PO4 pH ORP
mV 

56 .026  .003  .062 .054 3.30 0.038 < 0.2 < 1.1 < 1.5 104 842 <1.5 0.11 < .3 0.12 7.1 -201
59 .001 .0004 .003 .012 0.86 < .004 < 0.2 < .3 < 1.5 86 84 2 <0.02 < .3 0.06 7.2 -157

 (1)organic acids = < 1.5 mg/L of each compound: acetate, propionate, butyrate  
 

Discussion.  The data from gas chromatography and ion analysis indicated that there are no 
significant amounts of aerobically degradable compounds that would compete with methanotrophs 
and ethenotrophs for O2.  The concentration of cis-DCE in well B-56D3 is slightly above the 
concentration that historically has been shown to interfere with methanotroph activity. 
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Microcosm Construction, Monitoring, and Analysis 
 
Microcosm Construction.   
 Microcosms were constructed using a double-needle procedure by removing 60 ml of 

groundwater from filled 160 ml serum bottles, while injecting 60 cc of air.  Bottles were sealed 
with Teflon-lined septa through which small samples could be transferred by syringe. 

 For each well sample, three microcosms were constructed,  
o (1) killed by lowering pH to 2 with HCl 
o (2) amended with  minerals and 6 cc methane 
o (3) amended with minerals and 3 cc ethene 

 

Mineral Amendment.  Groundwater was amended by adding small amounts of stock mineral 
solutions to give: 

35 parts per million (ppm) NO3 as KNO3  
22 ppm PO4  as  Na2HPO4 and KH2 PO4  
0.3 ppm Fe as FeSO4    
4 ppm Mg as MgSO4  
1 ppm Ca as CaCl2 
Trace elements, ppb: 8 Zn,  3 Mn,  2 B,  12 Co,  2 Cu,  2.5 Ni,  6 Mo. 

 
Microcosm Monitoring and Maintenance. 
 

O2, CO2, Methane, and Ethene.  Microcosms were monitored for O2 use and carbon dioxide (CO2) 
production by removing 100 microliters (µl) of headspace by syringe and injecting directly into an 
HP5890 GC equipped with a thermal conductivity detector.  Air was used as O2 standard.  1% 
CO2 in N2 (Scott specialty gasses) was used as CO2 standard.  For methane and ethene standards, 6 
cc methane and 3 cc ethene were added to air in a 160 ml serum bottle containing 100 ml of water.  
These analytes were reported as percent by volume in the headspace. 
 

Chlorinated Compounds.  TCE, DCE, and VC were monitored by removing 100 l samples of 
microcosm headspace and injecting into a HP5890 gas chromatograph containing a flame 
ionization detector, according to EPA Method 5021A.  Standards were prepared in 160 ml serum 
bottles containing 100 ml of water, and analyzed in the same manner as samples.   ChemStation 
software was used to calculate response factors and quantitate results.  Concentrations of 
chlorinated compounds are reported as micromolar (µm) that would be present if each compound 
were completely in the aqueous phase.     
 

Maintenance of Gasses.   Based on data for O2, methane, and ethene, additional amounts of these 
gasses were injected into microcosms by syringe.    
 

pH.  The initial pH of microcosms containing B-56D3 groundwater was 7.3 and remained in the 
neutral range during the test.  The initial pH of B-59D3 microcosms, about 7.4, was lowered to 
about 7.1, after which it remained in the neutral range.   
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Results.  Well B-56D3   
 

Killed Control  
 The concentrations of chlorinated compounds were monitored over the first 14 days of the 

test, and did not change. 
 

Methane-Amended Microcosm   
 Between days 1 and 10, the headspace gasses changed as follows: 

o Methane decreased by 5.6 vol %  
o O2 decreased by 9.0 vol %   
o CO2 increased by 2.6 vol % 
For example, methanotrophs typically use 84% of carbon for energy production and 
16% for biomass production, 6 CH4 + 11 O2  5 CO2 + biomass.  Thus, the methane 
and O2 data are consistent with methanotroph metabolism.  (The CO2 increase in the 
headspace does not represent total CO2 produced, as some reacts with water producing HCO3.) 

 

 The data indicated inhibition of methanotroph activity after day 15.   
o Methane use slowed after about day 15.   
o VC was degraded   96 % by day 18, but not thereafter,  
o Cis-DCE was degraded ~ 20 %  by day 18, but not significantly thereafter, 
o Trans-DCE was degraded ~ 64 % by day 18, but not significantly thereafter.   

Trans-DCE data (not in the data table) µm: day 1 = 0.7, day 18 = 0.22, day 32 = 0 .16 
o TCE, typically degraded by methanotrophs, was not degraded.   

 

 Inhibition of methanotroph activity at concentrations of chlorinated ethenes above 3 mg/L 
is typical. Thus the inhibition of methanotroph activity in this microcosm is probably due 
to the relatively high initial concentration of cis-DCE (~3.7 mg/L), resulting in the 
formation of toxic levels of the cis-DCE epoxide.  

 

Ethene-Amended Microcosm 
 

 The ethenotrophs in this microcosm demonstrated a lag time of about 4 days before ethene 
and O2 use was observed.  

 Between days 4 and 32,  
o O2 decreased by 6.0 vol % 
o Ethene decreased by 3.0 vol % 
o CO2 increased by 2.4 vol % 

 Between days 10 and 32, VC was completely degraded 
 Between days 18 and 32, cis-DCE was completely degraded  
 Trans-DCE was not significantly degraded (day 1, 0.76 µm, day 32, 0.63 µm) 
 As expected for ethenotrophs, TCE was not degraded. Ethenotrophs are not as sensitive to 

inhibition by high concentrations of chlorinated ethenes because they are able to 
metabolize ethene epoxide and VC epoxide (and possibly also DCE epoxide). 
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Results: Well B-59D3   
 

Killed Control.   
The concentrations of chlorinated compounds did not change during the first 24 days of the test. 
 

Methane-Amended Microcosm.   
 Between days 4 and 10,  

o O2 decreased by 7.5 vol % 
o Methane decreased by 4.3 vol % 
o CO2 increased by 2.5 vol % 
o These results are consistent with methanotroph growth and activity. 

 Between days 4 and 10, VC was completely degraded 
 Between days 4 and 18, cis-DCE was completely degraded  
 Between days 4 and 10, trans-DCE was completely degraded 

 

Ethene-Amended Microcosm.   
 Between days 4 and 24,  

o O2 decreased by 4.0 vol % 
o Ethene decreased by 2.1 vol % 
o CO2 increased by 1.9 vol % 
o These results are consistent with etheneotroph growth and activity. 

 Between days 10 and 24, VC was completely degraded. 
 Between days 18 and 32, cis-DCE was completely degraded. 
 Between days 4 and 32, trans-DCE was not significantly degraded. 

 
Conclusions and Discussion 
 

Although reducing conditions exist in these groundwater samples, methanotrophs and 
ethenotrophs are present, and can be expected to oxidize low concentrations (< 3 mg/L) of VC and 
cis-DCE in the future if aerobic or micro-aerophilic conditions are present or established.  Site 
methanotrophs also oxidize trans-DCE and TCE.  
 

These experiments were conducted with methane or ethene in separate microcosms.  Recent work 
at BCI (Battelle Conference, Monterey, CA, 2012) indicates that when both methane and ethene 
are present in groundwater containing ethenotrophs and methanotrophs, the rate of destruction of 
VC is faster than with either methane or ethene alone (Findlay et al., 2012).  
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TABLE 1

B-56D #1 Killed Control
µM vol % µM vol % µM µg/L µM mg/L µM µg/L headspace vol % vol %

Date Day Meth Meth Ethe Ethe Day VC VC cDCE cDCE TCE TCE Day add Day O2 CO2 Day pH
7/30 0
7/31 1 2.0 0.1 0.0 1 1.0 65 38 3.7 0.5 62
8/9 10 2.1 0.1 0.0 10 1.1 69 37 3.6 0.5 62

8/13 14 2.4 0.1 0.0 14 1.1 69 39 3.8 0.5 59

B-56D #2 methane
µM vol % µM vol % µM µg/L µM mg/L µM µg/L headspace vol % vol %

Date Day Meth Meth Ethe Ethe Day VC VC cDCE cDCE TCE TCE Day add Day O2 CO2 Day pH
7/30 0 0 6 cc meth 0 7.3
7/31 1 2,578 5.7 1 1.2 73 40 3.9 0.4 58 1 18.2 1.4
8/3 4 2,559 6.0 4 1.1 68 37 3.6 0.4 47 4 17.6 1.5
8/9 10 182 0.4 10 0.40 25 38 3.7 0.4 58 10 4 cc meth 10 9.2 4.0

8/10 10 add 4.4 11 0.34 21 35 3.4 0.4 57 11 4 cc O2 11 7.3 4.3
8/10 11 1,340 2.8 14 0.14 8.8 32 3.1 0.4 50 11 13.4
8/13 14 928 2.0 18 0.05 3.1 30 2.9 0.4 58 14 7.7 5.1 15 7.1
8/17 18 432 1.0 24 0.04 2.5 28 2.7 0.4 53 18 4 cc meth 18 6.4 5.6
8/17 18 add 5.0 29 0.03 1.9 24 2.3 0.3 42 18 2 cc O2 18 9.4
8/23 24 1,720 3.9 32 0.03 1.9 26 2.5 0.4 53 28 remove 6 cc 24 4.1 6.1
8/27 28 3.2  28 1.8
8/28 29 3,240 7.4 6 cc meth 29 7.4 5.6
8/31 32 2,859 6.2 6 cc O2 32 5.3 6.1

B-56D #3 ethene
µM vol % µM vol % µM µg/L µM mg/L µM µg/L headspace vol % vol %

Date Day Meth Meth Ethe Ethe Day VC VC cDCE cDCE TCE TCE Day add Day O2 CO2 Day pH
7/30 0 0 3 cc ethe
7/31 1 1,417 3.0 1 1.2 74 44 4.3 0.5 68 1 18.7 1.4
8/3 4 1,348 3.0 4 1.1 68 33 3.2 0.3 45 4 18.5 1.4
8/9 10 1,423 2.8 10 1.1 69 39 3.8 0.4 51 10 18.8 1.8 15 7.4
8/17 18 1,229 2.7 18 0.8 52 38 3.7 0.5 62 18 18.8 2.0
8/23 24 1,083 2.3 24 0.5 31 35 3.4 0.5 59 24 17.6 2.2
8/31 32 2 0 32 < 0.02 0 < 1.0 0 0.4 55 32 12.6 3.8
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TABLE 2

B-59D #1 Killed Control
µM vol % µM vol % µM µg/L µM mg/L µM µg/L headspace vol % vol %

Date Day Meth Meth Ethe Ethe Day VC VC cDCE cDCE tDCE tDCE Day add Day O2 CO2 Day pH
7/30 0 0
7/31 1 0.2 0 0 1 0.05 3.1 10 0.95 0.14 13.6
8/9 10 0.2 0.0 0 10 0.05 3.1 10 1.01 0.13 12.6

8/23 24 0.2 0.0 0 24 0.05 3.1 9 0.90 0.13 12.6

	  
	  

B-59D #2 methane
µM vol % µM vol % µM µg/L µM mg/L µM µg/L headspace vol % vol %

Date Day Meth Meth Ethe Ethe Day VC VC cDCE cDCE tDCE tDCE Day add Day O2 CO2 Day pH
7/30 0 0 6 cc meth 0 7.4→7.2

7/31 1 2,602 5.8 1 0.05 3 10.2 0.99 0.1 11 1 17.9 1.0
8/3 4 2,492 5.8 4 0.05 3 8.7 0.84 0.1 12 4 17.7 1.1
8/9 10 716 1.5 10 < 0.02 0 2.9 0.28 <.05 0 10 10.4 3.5

8/13 14 196 0.4 14 < 0.02 0 1.4 0.14 <.05 0 15 4 cc meth 14 8.8 4.1
8/14 15 0 16 1.2 0.11 15 4 cc O2 15 8.5 15 7.1
8/14 15 add 3.9 18 < 1.0 0 15 14.9
8/15 16 1,476 3.3 16 10.4 4.4
8/17 18 940 2.1 18 9.0 5.2

	  

	   	   	  
B-59D #3 ethene

µM vol % µM vol % µM µg/L µM mg/L µM µg/L headspace vol % vol %
Date Day Meth Meth Ethe Ethe Day VC VC cDCE cDCE tDCE tDCE Day add Day O2 CO2 Day pH
7/30 0 0 3 cc ethe 0 7.5→7.0

7/31 1 1,418 3.0 1 0.06 3.8 11 1.02 0.14 14 1 19.4 1.5
8/3 4 1,393 3.1 4 0.05 3.2 10 1.01 0.13 13 4 18.5 1.5
8/9 10 1,465 2.9 10 0.06 3.8 11 1.04 0.15 15 10 18.7 1.8 15 7.3
8/17 18 1,170 2.5 18 0.03 1.9 11 1.02 0.16 16 18 18.0 2.1
8/23 24 439 0.9 24 < 0.02 0 7.2 0.70 0.14 14 24 2 cc ethe 24 14.7 3.4
8/23 24 add 2.9 29 4.8 0.47 0.11 11 29 9.4 4.8
8/28 29 483 1.0 32 0.6 0.06 0.10 10 32 7.2 5.4
8/31 32 18 0.04
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THE DIRECTOR 

M-12-06 

EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF MANAGEMENT AND BUDGET 

WASHINGTON, D.C. 20503 

January 3, 2012 

MEMORANDUM FOR THE HEADS OF DEPARTMENTS AND AGENCIES 

FROM: 

SUBJECT: 

Jacob J. Lew nrJ 
Director '-f/,_ 

2012 Discount Rates for OMB Circular No. A-94 

On October 29, 1992, OMB issued a revision to OMB Circular No. A-94, "Guidelines 
and Discount Rates for Benefit-Cost Analysis of Federal Programs." The revision established 
new discount rate guidelines for use in benefit-cost and other types of economic analysis . 

The revised Circular specifies certain discount rates that will be updated annually when 
the interest rate and inflation assumptions in the budget are changed. These discount rates are 
found in Appendix C of the revised Circular. The attachment to this memorandum is an update 
of Appendix C. It provides discount rates that will be in effect for the calendar year 2012. 

The rates presented in Appendix C do not apply to regulatory analysis or benefit-cost 
analysis of public investment. They are to be used for lease-purchase and cost-effectiveness 
analysis, as specified in the Circular. 

Attachment 

R2-0027600



APPENDIXC 
(Revised December 2011) 

OMB Circular No. A-94 

DISCOUNT RATES FOR COST-EFFECTIVENESS, LEASE PURCHASE, 
AND RELATED ANALYSES 

Effective Dates. This appendix is updated annually. This version of the appendix is valid for 
calendar year 2012. A copy ofthe updated appendix can be obtained in electronic form through the 
OMB home page at http://www.whitehouse.gov/omb/circulars a094/a94 appx-c/. The text of the 
Circular is found at http://www.whitehouse.gov/omb/circulars a094/, and a table of past years' rates 
is located at http://www. whitehouse.gov/sites/default/files/omb/assets/a94/dischist.pdf. Updates of 
the appendix are also available upon request from OMB's Office of Economic Policy (202-395-
3381). 

Nominal Discount Rates. A forecast of nominal or market interest rates for calendar year 2012 
based on the economic assumptions for the 2013 Budget are presented below. These nominal rates 
are to be used for discounting nominal flows, which are often encountered in lease-purchase analysis. 

3-Year 
1.6 

Nominal Interest Rates on Treasury Notes and Bonds 
of Specified Maturities (in percent) 

5-Year 
2.1 

7-Year 
2.5 

10-Year 
2.8 

20-Year 
3.5 

30-Year 
3.8 

Real Discount Rates. A forecast of real interest rates from which the inflation premium has been 
removed and based on the economic assumptions from the 2013 Budget is presented below. These 
real rates are to be used for discounting constant-dollar flows, as is often required in cost
effectiveness analysis. 

3-Year 
0.0 

5-Year 
0.4 

Real Interest Rates on Treasury Notes and Bonds 
of Specified Maturities (in percent) 

7-Year 
0.7 

10-Year 
1.1 

20-Year 
1.7 

30-Year 
2.0 

Analyses of programs with terms different from those presented above may use a linear interpolation. 
For example, a four-year project can be evaluated with a rate equal to the average of the three-year 
and five-year rates. Programs with durations longer than 30 years may use the 30-year interest rate. 
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