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Section I. Introduction 
 
The U.S. Environmental Protection Agency (herein “EPA” or “U.S. EPA”) presents this 
document as its RCRA Final Decision and Response to Comments for contaminated 
groundwater and soils at and around the former Franklin Power Products Inc./Amphenol Corp. 
site (herein “Site” or “Amphenol Site”) in Franklin, Indiana. The following subsections under 
Section I are a general overview of the Site and are meant to assist readers in understanding 
EPA’s selected remedy. EPA’s final decision on the selected remedy (herein “Final Decision”) is 
described below in Section II and EPA’s response to comments (herein “Response to 
Comments”) are described below in III.   
 

Background 
 
The Amphenol Site is located at 980 Hurricane Road in Franklin, Indiana and is under EPA 
jurisdiction to address historic releases of contaminants at the property. In 1990 and 1998, EPA 
and Respondents, Amphenol Corp. (herein “Amphenol”) and Franklin Power Products Inc. 
(herein “Franklin Power Products”), entered into legal agreements called an Administrative 
Order on Consent (herein “AOC”) established under a federal law called the Resource 
Conservation and Recovery Act, or RCRA. The AOCs required Respondents to undertake 
“corrective actions” at the Site. 
 
In 2018, EPA reevaluated whether the previously selected remedy from the 1990s was protective 
of human health and the environment based on updated vapor intrusion guidance and concerns 
raised by the public, including If It Was Your Child organization. From 2018 to 2020, EPA 
ordered Amphenol to complete several remedies (known as Interim Measures) to address 
potential risks from vapor intrusion. During this time, EPA defined the Study Area, which is the 
area EPA studied for groundwater and soil contamination and later vapor intrusion. See Figure 1. 
The boundary of the Study Area was delineated by groundwater, vapor, and soil sampling 
results.  
 
On May 18, 2022, EPA released a Statement of Basis which describes a proposed remedy, and 
the process EPA will use under RCRA to select the final remedy for containing or cleaning up 
the Site. From May 18 to June 30, 2022, EPA invited the public to comment on the proposed 
remedy and the possible remedial alternatives in the Statement of Basis. An open house was held 
on June 9, 2022 at the Franklin City Hall where EPA discussed various remedy topics and 
answered questions from the public. After the open house, EPA held a public hearing at the same 
location. During the public hearing, EPA explained the proposed remedy and received questions 
and public comments on the proposed remedy. EPA recorded the public hearing comments in a 
Transcript of Proceedings which is available on EPA’s website for the Amphenol Site. An 
extension of the comment period was granted from June 30 to July 31, 2022, in response to 
concerned stakeholders requesting additional time. 
 
EPA received comments by e-mail, mail and in person at the June 9, 2022 public hearing and is 



 

4 
 

herein responding to the comments in writing.  See Section 3.01 – EPA response to comments.  
 
After considering all comments received during the public comment period, EPA modified its 
proposed remedy in the Statement of Basis and made its final decision for a remedy to address 
contaminated groundwater and soils at the Site. See Section 2. – Selected Remedy.  
  

 FACILITY CONDITIONS AND RISK ASSESSMENT  

Location and Setting  
 
The former Amphenol Facility is located on the northeast side of Franklin, approximately one-
mile northeast of downtown Franklin. The Site is bound on the east by Hurricane Road, on the 
south by Hamilton Street, on the north by an abandoned rail line, and on the west and northwest 
by the former Farm Bureau Co-Op facility and the former Arvin Industries facility. Land use 
around the Facility is light industrial to the west, north, and east, agricultural to the northeast, and 
residential to the south. The former Facility covered around 15 acres and has been sold off in 
parcels. The main structure on the facility is a 46,000 square-foot building that was formerly used 
in the manufacture and distribution of electrical components. Currently, the building is rented to 
light industrial companies. The pump-and-treat system that has been operating as an interim 
remedial measure, or IM, is on a 1.5-acre parcel of green space on the southeastern portion of the 
former facility, whereas the remaining area surrounding the main building is primarily paved. 
 
The Study Area, as depicted in Figure 1, is relatively flat with approximate elevations ranging 
from 730 and 735 feet above mean sea level. Within the Study Area, the topography slopes to the 
southeast toward Hurricane Creek. The Study Area includes portions of streets and adjacent 
structures that are near and down-gradient of the former facility, including Hurricane Road, 
Hamilton Avenue, Forsythe Street, Glendale Drive, and Ross Court. 
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Figure 1 

    

Ownership and Regulatory History  
 
Dage Electric, Inc., developed the Site in 1961 and constructed the 46,000-square foot building to 
manufacture and distribute electrical components. In 1963, the operation was acquired by Bendix 
Corporation (Bendix) for the Bendix Connector Operations plant to manufacture electrical 
connectors. When Bendix operated the Site, it covered an area of approximately 15 acres and 
operated from approximately 1961 through 1983. In 1983, Bendix merged with Allied 
Corporation’s Amphenol Products Division. Consequently, the manufacturing work at the Bendix 
facility ceased in September 1983 and the plant closed. In 1986, Amphenol Products Division 
became Amphenol Corporation, a wholly owned subsidiary of LPL Investment Group, Inc. In June 
1989, the Amphenol Corporation sold the Facility to Franklin Power Products, Inc., which 
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manufactured fuel injectors for diesel engines and assembled marine diesel engines at the Site. In 
January 2007, Franklin Power Products, Inc., sold the Site to Lancer Leasing LLC.  
 
The Site has since been subdivided into five parcels with an existing building occupied by 
companies who rent its space. Amphenol leases the southern 1.5 acres for its groundwater 
remedial system which consists of underground infrastructure and a small shed-sized building.  
Vacant portions of the Site to the north and west of the Site, including facility buildings and 
parking areas, have been sold to Bastin Logan Water Services, Inc. (a potable water well drilling 
company) and a self-storage unit facility, currently under construction.    
 
As stated previously, historical industrial activities at the Site consisted of manufacturing electrical 
connectors, electroplating, machining, and storing products and raw materials required for 
production. From approximately 1963 to 1983, waste acid, cyanide/alkalide, and chromium 
wastewaters from plating operations located in the southwest corner of the Site’s main building 
were routed into a sanitary sewer manhole, then discharged into the municipal sanitary sewer system 
south of the Facility under a discharge permit issued by the City of Franklin. In addition, spills in 
the plating room migrated to the soil beneath the building through cracks in the foundation.  
 
The wastewater discharge from past operations consisted of plating solvents made from volatile 
organic compounds, or VOCs—primarily tetrachloroethylene, or PCE, and trichloroethylene, or 
TCE. In 1981, Bendix built a wastewater pre-treatment system in a small building at the 
southwestern end of the parking lot to treat the plating room wastewater which contained cyanide 
and chromium. The treated wastewater was discharged to the sanitary manhole south of the 
Facility.  
 
The Indiana Department of Environmental Management, or IDEM, began closure of RCRA units 
in February 1984, which included the above ground and below ground storage tanks and the drum 
storage area.   
 
Although the wastewater was treated for metals, it was still contaminated with VOCs. When the 
contaminated wastewater flowed within the sanitary sewer line downstream (southward) through 
the residential area, it leaked from cracks and offset joints in the pipeline, contaminating the soil 
and groundwater which became secondary sources of VOC vapors that had the potential to enter 
residential sewer lateral connections. The impacted areas from VOC releases include the southern 
portion of the Site and portions of Hamilton Avenue, North Forsythe Street, and Ross Court. 
Amphenol investigated the extent of contamination from past operations to delineate the Study 
Area as depicted in Figure 1 and worked with EPA to identify homes to test for vapor intrusion. 
 

Physical Settings and Site Characteristics  
 

(i) Surface Drainage   
 
The Site is relatively flat with a south/southeasterly gradient towards Hurricane Creek. Surface 
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drainage from a large area north of the property enters a 60-inch storm sewer at an infall located 
on the Arvin property, immediately adjacent to the northwest corner of the property. The storm 
sewer lies along the western property boundary and receives additional flow from a sewer opening 
on a Farm Bureau property located about 450 feet south of the northwest property corner. At the 
southwest property corner, the storm sewer turns east. Directly south of the main building, the 
sewer turns south again and extends to Hamilton Avenue, which then turns and runs east along the 
south property line. The storm sewer crosses under Hamilton Avenue in the extreme southeast 
corner of the property, and discharges 1,200 feet southeast of the Site to a small creek connected 
to Hurricane Creek.   
 

(ii) Geology, Soil, and Hydrogeology   
 
The Site is located within the Tipton Till Plain physiographic unit having low-relief topography 
(flat) underlain by thick deposits of glacial drift. The geology at the Site has four distinctive units 
known as Units A through D. In the Study Area, Unit A is the uppermost geologic unit, a weathered 
glacial till, which extends three to eight feet below ground surface, or bgs.  Unit B is the second 
encountered geologic unit in the Study Area, which consists of a sand to silty sand that is saturated 
in the lower part extending eight to 26 feet bgs, shallowing in the southern portion of the Study Area. 
The lower part of Unit B is saturated with groundwater overlying a hard, dense till unit about 35 
feet thick, known as Unit C, the third encountered geologic unit in the Study Area, consisting of a 
slightly moist to dry, hard and dense till which is 30 to 35 feet thick.  Unit C’s depth to clay is the 
deepest on-Site at around 25 feet and becomes gradually shallower while approaching Hurricane 
Creek. Unit C, in turn, overlies Unit D, which is the fourth and final investigated geologic unit in 
the Study Area, consisting of sand approximately 12 feet thick. 
   

(iii) Localized Groundwater Flow Direction    
 
The top of the water table for groundwater on-Site is around seven to 17 feet bgs, depending on 
the year and/or the monitoring well measured. The water table becomes shallower as it approaches 
Hurricane Creek where it is less than three feet bgs. The general groundwater flow direction in the 
Study Area is south by southeast towards Hurricane Creek, as demonstrated during groundwater 
monitoring activities (see Figure 2, Groundwater Elevation Map).  
 
Local groundwater flow is captured by the groundwater pump-and-treat system installed in 1995 
and upgraded in 1997 to increase pumping capacity. The system was designed and modified to 
maintain hydraulic control over the dissolved VOC plume, keeping the groundwater within the 
Site boundaries and lowering the water table to prevent it from intersecting the stormwater and 
sanitary sewer pipes. Figure 3 below demonstrates how the groundwater capture system works by 
comparing potentiometric surface contours both with and without the recovery system operating.   



 

8 
 

Figure 2 
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Figure 3 

 

 
 

(iv) Surface Water and Ecology   
 
Hurricane Creek is located east and south of the Site, flowing primarily southward in this area. 
Based on groundwater results collected from March 2019 samplings of temporary wells TW-20, 
TW-21, TW-24, and TW-25 and September 2019 samplings of the permanent monitoring well 
MW-33 (semi-annual since September 2018), the groundwater plume in Unit B and Unit C does 
not reach the creek (see Figure 4, Groundwater TCE Isoconcentration Map). Additionally, soil 
analytical results from borings DSB-23 through DSB-33 collected during off-Site interim measure 
design activities in February 2019 indicate that soil impacts do not extend south beyond soil boring 
DSB-23 along Forsythe Street. Soil and groundwater contaminant concentrations from these 
sample locations were below IDEM screening levels and/or laboratory detection limits. 
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Figure 4 
 

 
 

(v) Water Supplies and Groundwater Use    
 
The former Facility, commercial buildings around the Site, and homes in the Study Area as 
depicted in Figure 1 are serviced by a municipal water supply. EPA is not aware of any private 
water wells in the Study area. 
 

SITE INVESTIGATION AND DATA EVALUATION 
  
During the investigation phase of a cleanup, environmental media such as soil, groundwater and 
vapor are sampled and analyzed for contamination. Where contaminated media are found, 
subsequent sampling is completed to refine the conceptual site model, or CSM, and define the 
extent of contamination (how far it may have traveled and how deeply), collecting enough 
information for analysis of exposure effects for risk assessments. After each sampling event or 
investigation phase, EPA evaluates the CSM to determine the adequacy of the data to support 
decision-making. If data are found to be inadequate, additional data collection is necessary. 
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The original work on the Site occurred during the 1990s, when EPA selected the original “interim” 
final remedy in 1997, leaving an opening for some specific additional investigations discussed 
below. The on-Site interim final remedy for contaminated groundwater, including the pump-and-
treat and groundwater recovery system, continues to operate. The system maintains an inward 
groundwater gradient to keep the contaminated plume within Site boundaries while treating the 
captured contaminated groundwater. However, in 2018, community concern about the Site led 
EPA to evaluate whether the previously selected remedy was protective of human health and the 
environment, based on updated vapor intrusion guidance and changes in VOC toxicity.  
 
The historical release of VOCs to soil and groundwater by the Bendix Corporation created a vapor 
intrusion exposure concern. EPA required that Amphenol sample environmental media and 
analyze potential risk to human health by comparing the analytical results to the conservative risk-
based screening thresholds. EPA’s top priority in 2018 was the evaluation and mitigation of any 
immediate vapor intrusion risks as well as the elimination of any potential exposure pathways 
identified. EPA compelled Amphenol to address the immediate potential exposure risk from vapor 
intrusion in homes from 2018 through 2020. During this period, indoor air was sampled for 
potential exposure risk from VOC vapors which may have been entering homes underground, via 
soil vapors or sewers. After those studies, seven homes had vapor mitigation systems installed and 
nine homes had plumbing repairs. These measures eliminated and/or mitigated exposure to 
residents via the sewer vapor intrusion and groundwater migration pathways.   
 

SUMMARY OF FACILITY RISKS  
 

(vi) Human Health Risk Evaluation 
  
Information and data collected was used to determine whether the contamination presents an 
unacceptable risk to human health, assessed in a human health risk assessment, or HHRA, such as 
the Draft Indoor Air Risk Assessment for the Residences Along Forsythe Street, October 1996 
(“1996 Indoor Air Risk Assessment”). In the 1996 Indoor Air Risk Assessment, EPA developed a 
cancer risk range to evaluate what is acceptable to protect the public.  
 
Cancer risk is often expressed as the maximum number of new cases of cancer projected to occur 
in a population, due to exposure to the cancer-causing substance, over an estimated lifespan of 70 
years. For example, a cancer risk of one in one million means that in a population of one million 
people, not more than one additional person would be expected to develop cancer because of 
exposure to the substance causing that risk. EPA utilizes the acceptable exposure level, or “risk 
goal,” defined within the National Contingency Plan, or NCP, for general site enforcement and 
cleanup decisions. The NCP defines a lifetime cancer risk as generally a range between 1x10-6 to 
1x10-4 for determining remediation goals. This represents a range from one in 10,000 to one in one 
million. If the contaminants are not cancer-causing but may cause other health problems, then a 
hazard index, or HI, quotient is used. The HI is the ratio of the concentration of a contaminant to 
its federal, state, or local standards or regulatory levels of that specific media. EPA considers a HI 
quotient for all contaminants of less than one to be acceptable.    
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At the state level, IDEM has calculated risk-based values called Default Closure Levels, or DCLs, 
for the State of Indiana, to protect human health and the environment from contaminants present 
in industrial and residential settings. The residual contaminant levels below these DCLs do not 
pose an unacceptable risk to people or the environment if exposure to the contaminated media 
occurs through the following pathways: 
 

• Incidental ingestion;  
• Incidental dermal contact; or 
• Inhalation of dust/volatiles 

The acceptable target risk level for the IDEM DCLs has been set at 1x10-5, meaning one in 100,000 
persons may experience a lifetime cancer risk at a hazard quotient value of one for non-cancer 
health risks. These target levels are derived from a combination of default exposure parameters, 
chemical/physical properties of contaminants, toxicological data, and other relevant criteria which 
evaluate the impact of chemicals on human health. It is important to note that IDEM’s DCL risk 
level is at the midpoint of EPA’s acceptable risk range. EPA evaluated IDEM’s vapor intrusion 
screening levels, or VISLs, and determined that they were comparable to the screening levels, or 
SLs, developed by EPA, therefore appropriate to use for screening and as the media cleanup 
standards for this Facility.    
 
Based on the results of Site characterization work, depths to impacted soils, and an evaluation of 
potential receptors and exposure pathways, the following environmental media screening levels 
and corrective action objectives, or CAOs, for the protection of human health apply to the Site:  
 

(vii) Environmental Media Screening Levels* 
 

1. RDCSL:    Residential Direct Contact Screening Level 
2. EWDCSL:    Excavation Worker Soil Direct Contact Screening Level 
3. IDCSL:   Industrial/Commercial Direct Contact Screening Level 
4. MTGSL:    Migration to Groundwater Screening Level 
5. RIASL:   Residential Indoor Air Screening Level 
6. IIASL:   Industrial Indoor Air Screening Level 
7. SGeSL:  Soil Gas Screening Level 
8. SGssSL:   Subslab Soil Gas/Sewer Gas Screening Level 
 

*These levels are based on IDEM Remedial Closure Guidance (IDEM RCG) 
(https://www.in.gov/idem/cleanups/resources/technical-guidance-for-cleanups/idem-screening-and-closure-level-
tables/) and EPA’s drinking water standards also known as maximum contaminant levels (MCLs) 
(https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations).  

 
While the above SLs are based on conservative site geology or exposure conditions, IDEM’s 
Remediation Closure Guidance, or RCG, allows the development of media-specific cleanup levels 
or objectives based on the field data documenting site-specific geology, as well as the fate and 
transport of contaminants of concern, or COCs. Following this approach, Amphenol developed the 

https://www.in.gov/idem/cleanups/resources/technical-guidance-for-cleanups/idem-screening-and-closure-level-tables/
https://www.in.gov/idem/cleanups/resources/technical-guidance-for-cleanups/idem-screening-and-closure-level-tables/
https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations
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following site-specific criteria to support the cleanup objectives: 
 

a) Calculated Sewer Vapor Reference Value, or CSVRVs: Vapor in Sewer Manholes 
CAOs, for details, see section 2.2 of the 2022 SSCMS and the Draft Post-OIM 
Sewer Gas VI Evaluation Report, June 24, 2020 

b) Recalculated RCG MTGSL: Site-specific Migration from soil to groundwater 
CAOs, for details, see section 2.2 of the 2022 SSCMS 
 

The initial CSM and the targeted list of COCs were based upon review of historical investigations, 
current investigations, and operational reports for the groundwater recovery system. A list of COCs 
included the following compounds: TCE, PCE, VC, trans-1,2-DCE, 1,1-DCA, cis-1,2-DCE, 1,2-
DCA, MC, and 1,1,1-TCA, which PCE found primarily on-Site and TCE found primarily off-
Site. TCE is the more mobile of the two VOCs, particularly in groundwater, therefore EPA 
selected this constituent as a marker for off-site evaluation. 1,2-DCA was found in the indoor air 
of a few homes but was not found in soil gas or sewer vapors, meaning that its presence was not 
attributed to vapor intrusion and may have instead been emitting from consumer products, such 
as home decorations made of molded plastics. PCE and TCE became the risk-drivers, as they are 
the most volatile and mobile of the COCs found on this site. 
 

(viii) Risk Evaluation for Soil/Sewer Vapor 

Between 2018 and 2021, Amphenol investigated the conditions in groundwater, soil vapor, soil, 
sewer vapor, residential and commercial indoor air, and ambient air, the results of which defined 
the boundaries of the Study Area. The Study Area included portions of streets and nearby structures 
near to and down-gradient of the Site, including Hurricane Road, Hamilton Avenue, Forsythe 
Street, Glendale Drive, and Ross Court (see Figure 3). All investigations proceeded under EPA 
approved work plans. For investigation details, see the Administrative Record on EPA’s site 
webpage for the referenced work plans and reports.   

 
As data was collected about conditions in groundwater, soil, sewer vapor, and indoor air, EPA and 
Amphenol adjusted the CSM, expanding the list of homes targeted for indoor air sampling.  When 
a sampled home indicated potential vapor intrusion, adjacent homes were added to the list to be 
sampled, which expanded the list to 42 homes. Between July 2018 and October 2020 under EPA 
oversight, Amphenol sampled the indoor air of 37 properties where access was granted (five 
homeowners denied access). EPA and the Agency for Toxic Substances and Disease Registry, or 
ATSDR, evaluated the indoor air results and identified any homes needing further sampling or 
mitigation measures, such as plumbing system integrity.  
 
Although current Site exposure conditions are controlled, groundwater VOC concentrations 
remain above the groundwater VISLs in some off-Site areas. The proposed Final Remedy is 
therefore designed to meet the groundwater vapor exposure standards. A short-term objective 
includes cleanup measures to address potential future exposure risks in order to ensure that 
groundwater leaving the former Amphenol Site is below VISLs. The long-term objective is to 
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clean groundwater to levels at or below the Maximum Contaminant Limit, or MCL, for drinking 
water.   
 

(ix) Risk Evaluation for Construction and Remediation Workers 
 
Construction or remediation workers in the Study Area may be exposed to contaminated 
subsurface soil and groundwater through inhalation, ingestion, and dermal contact of 
contaminants. Specifically, construction or remediation workers may be exposed to contaminated 
groundwater downgradient (south) of the former plating room, along the former sanitary sewer 
lateral from the Facility, and the sanitary sewer main along portions of Hamilton Avenue and North 
Forsythe Street. However, construction or remediation workers are not expected to encounter soil 
or groundwater through ingestion or dermal contact pathways, because these impacts are not 
present beneath the Facility building or outside the footprint of the former plating room.The risk 
to construction or remediation workers associated with the inhalation pathway of soil or 
groundwater is negligible because health and safety programs are in place which require personal 
protective equipment for any environmental investigation or remediation work. Further, most ofthe 
planned remediation activities will be in-situ treatment actions (injections of a material into the 
ground), without having to excavate soil or pump out groundwater for an above-ground cleanup. 
  

 CORRECTIVE ACTION OBJECTIVES 
  
Corrective Action Objectives or CAOs and reference values are designed to protect human health 
and the environment based upon residential, commercial/industrial, and environmental exposure 
criteria, EPA guidance, site data analysis, and applicable state and federal regulations. EPA 
developed CAOs with appropriate reference values to ensure that contamination will not impact 
current or future on-Site or off-Site receptors nor the environment. The CAOs are discussed below.  

Final Remedy Short-Term CAOs   
 

1) Reduce groundwater VOC concentrations beyond the facility boundaries to below VISLs; 
2) Prevent migration of VOCs from the on-Site secondary source area to the downgradient 

aquifer beyond the facility boundary; 
3) Implement active remedial measures for off-Site groundwater contamination until VISLs 

are attained as confirmed by performance monitoring reporting; and 
4) Prevent VOC leaching from soil source areas into groundwater, resulting in VOC 

concentrations above VISLs. 
 

Final Remedy Long-Term CAOs   
 

1) Reduce VOC mass from primary and secondary soil source areas to the extent that: 
a. they no longer pose an unacceptable risk from direct contact by workers; and 
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b. leach VOCs to groundwater resulting in VOC concentrations above the MCLs. 
2) Continue implementing the final corrective measures and demonstrate efficient plume 

contraction and stabilization; and 
3) Continue implementing the final corrective measures such that the CAOs are achieved on-

Site and MCLs are met and maintained at the property line point of compliance, both with 
and without active remedial measures (with the goal to decommission sub-slab 
depressurization systems on homes due to sources below levels of concern*). 

*The residential vapor mitigation system deactivation will be based on IDEM’s RCG 
 Calculated Sub-Slab Soil Vapor SLs. Short-term groundwater vapor exposure SLs will 
 be utilized to evaluate effectiveness of the proposed remedial technology. 
 

Soil CAOs 
 
Soil CAOs include removing the potential for soil to contaminate groundwater and/or produce 
VOC vapors at levels that could cause vapor intrusion and remove the potential for direct contact 
during construction.  IDEM created site-specific (using site soil characteristics) values for soil-to-
groundwater and developed as “re-calculated” Migration to Groundwater Soil Levels (MTGSLs).  
MTGSLs apply to both the smear zone (the area of soil above the water table where contamination 
can accumulate when groundwater rises and falls, such as during rain events) and the vadose zone 
(the saturated zone between the ground surface and the permanent water table of the groundwater) 
unsaturated soils.  

Groundwater CAOs 
 

EPA developed both short- and long-term CAOs for groundwater. EPA’s short-term CAOs are 
based upon the VOC concentrations in groundwater that have the potential to cause vapor 
intrusion, using IDEM’s RCG VISLs. EPA’s long-term groundwater CAOs are EPA’s MCLs for 
drinking water. While groundwater is not used for drinking water in the Study Area, restoring 
aquifers to their maximum beneficial use is a general goal.   

Sewer Vapor CAOs 
 
In order to appropriately address sewer vapor concerns, EPA developed reference values for sewer 
system vapor levels using site-specific data as well as attenuation factors to estimate the potential 
for sewer vapor intrusion. These are called Site-specific Calculated Sewer Vapor Reference Value 
(CSVRV) that can be used qualitatively to evaluate sewer vapor measurements.  If sewer vapor 
reference values are exceeded, an evaluation will be completed to determine if additional remedial 
measures are needed for impacted groundwater associated with the Site. The reference values are 
based upon attenuation factors developed using Site vapor measurements in the sanitary sewer 
main, home lateral, and indoor air. These are shown in Table 2 in the Statement of Basis, 
Attachment A. 
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 Cleanup Timeframes for Corrective Action Objectives  
 
EPA anticipates that off-Site groundwater can attain the VISL CAOs within five years of remedy 
implementation. In one area of the groundwater treatment pilot test, VOC measurements were non-
detectable within one month. Additionally, at other remedial sites with similar contamination and 
treatment, VOC concentrations became non-detectable almost immediately.  Amphenol will be 
required to propose performance monitoring approaches in its design documents to identify what 
conditions would trigger repeating treatments, if needed. On-Site, soil source-area treatments may 
need to be repeated if performance monitoring demonstrates that remedial CAOs are not being 
attained. Groundwater CAOs have been defined as calculated RGVISLs for short-term (zero to 
five years years) and MCLs for long-term (over 10 years). 
 
In its remedial design documents, Amphenol will be required to propose a timeframe that identifies 
performance monitoring as well as steps to take if MCLs are not attained within 10 years of remedy 
implementation (Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents 
in Ground Water, EPA/600/R-98/128, September 1998).  
 

 
Section II. Selected Remedy 

 
The selected Final Remedy or “Final Remedy” is an action that will address contaminated 
groundwater and soils at the Site.  The Final Remedy will also address sources of contamination 
that may go into the vapor phase. The interim measures completed have addressed current vapor 
intrusion concerns and will continue to keep residents within the Study Area safe from vapor 
intrusion from the Site.  
 
EPA’s selected Final Remedy for the Amphenol Site will consist of the following remedial 
components: 
 
On-Site Selected Remedies:  
 

• Installing a permeable reactive groundwater treatment barrier (“groundwater treatment 
remedy” or “PRB”);  

• Shutting off the groundwater pump-and-treat system permanently if CAOs are reached; 
and  

• Injecting treatment materials into soil to breakdown VOCs (“soil source treatment 
remedy”). 

 
Off-Site Selected Remedies:  
 

• Installing PRBs;  
• Monitoring Natural Attenuation, or MNA; and  
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• Continuing operation and monitoring of off-Site engineering controls for vapor intrusion   
mitigation. 

 
EPA evaluated alternative corrective measures that were based upon available and proven 
technologies that have been successful at other sites. Iterative performance monitoring for 
supplemental treatment may be necessary to ensure success at meeting the CAOs. 

 ON-SITE 

Impacted Soil (Source Area)  
 
EPA selected a sequential injection of in-situ chemical oxidation, or ISCO, and in-situ chemical 
reduction, or ISCR, as well as bioremediation to remediate VOCs and achieve CAOs. Sequential 
injections with the oxidizing or reducing agents for source zone remediation is expected to 
dechlorinate chlorinated VOCs to non-toxic end products with no long-term accumulation of 
daughter products, such as vinyl chloride, and to create a clean waterfront to migrate downgradient, 
reducing plume concentrations. An ISCR pilot test was completed in 2020 after off-Site interim 
measures demonstrated the effectiveness of this technology. It is important to treat the 
contaminated VOCs in the source area to limit future migration.   

Groundwater 
 
EPA selected the remediation of the source area, as described in (a) above, in order to reduce the 
VOC groundwater impacts on the bottom of the Unit B and top of the Unit C aquifers and prevent 
the migration of VOCs at concentrations exceeding the VISLs. Monitored natural attenuation 
(MNA) following source area treatment was selected to achieve long term CAOs. EPA also 
selected institutional controls (deed restrictions) to restrict land use and groundwater use from 
improper use while contamination remains above reference values. 
 

 OFF-SITE 

Groundwater 
 
EPA’s selected remedy to address off-site groundwater includes a PRB with ISCR that will be 
constructed with the goal of reducing VOC impacts on the bottom of Unit B and top of Unit C 
aquifers. Particularly, EPA selected a PRB with ISCR injections in the southern boundary in order 
to prevent downgradient plume migration to the south of the source area treatment system. EPA 
selected MNA following source area treatment to achieve long term CAOs. Until groundwater no 
longer serves as a source of contamination to soil vapors, EPA selected vapor monitoring as well 
as operation and maintenance of the existing vapor intrusion mitigation systems.  

Monitored Natural Attenuation  
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Following injection activities and creation of PRBs, MNA would be used to verify that short-and 
long-term CAOs are attained and maintained. Following establishment of PRBs, groundwater 
concentrations would be monitored to ensure short-term CAOs are achieved. MNA would be 
employed to verify long-term CAOs are reached and maintained.  
 
Groundwater monitoring will be performed throughout the off-Site area to confirm that biotic 
and abiotic processes are continuing to degrade COCs until long-term groundwater CAOs are 
achieved, following the completion of active remedial work. Additional details of the MNA 
remedy will be provided in the remedial design document. 
 

Remedial Monitoring  
 
Following implementation of the Final Remedy, a period of groundwater monitoring will begin 
to confirm the effectiveness of the selected technologies, determining if additional active 
remediation is warranted. Amphenol will submit a monitoring plan to EPA as part of the final 
design document. 

Financial Assurance  
 
As part of the Final Remedy, the responsible parties under the RCRA Section 3008(h) 
Administrative Order of Consent, or AOC (here, Amphenol Corporation and Franklin Power 
Products, Inc.), must demonstrate the financial ability to complete corrective action, including 
constructing the proposed remedy and monitoring Site conditions following remedy construction, 
as needed, by securing an appropriate financial instrument consistent with the requirements of 40 
C.F.R. §§ 264.142 and 264.144. The responsible parties will develop a detailed cost estimate as 
part of, or in advance of, the corrective measures implementation workplan. The responsible 
parties may use any of the following financial mechanisms to make the demonstration: financial 
trust, surety bonds, letters of credit, insurance, and/or qualification as a self-insurer (corporate 
guaranty) by means of a financial test. After successfully completing the construction phase of the 
remedy, the responsible parties may request that EPA reduce the amount of the financial assurance 
to the amount necessary to cover the remaining costs of the remedy, including any yearly operation 
and maintenance costs. The responsible parties may make similar requests of EPA as the operation 
and maintenance phase of the remedy proceeds and eventually ceases. 
 

Long-Term Stewardship 
 
EPA will require the responsible parties to establish a long-term stewardship plan, including 
monitoring and reporting, for the duration of time that contamination remains on-Site above 
unrestricted-use levels. Long-term stewardship will be addressed in two separate documents 
known as the Post-Closure Care Plan and an Environmental Restrictive Covenant, or ERC. The 
Post-Closure Care Plan will include a detailed description of planned monitoring activities 
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following remedy construction, including monitoring frequency and threshold conditions used to 
determine whether additional corrective actions are needed. EPA also requires that performance 
monitoring approaches be proposed in the remedial design documents. Final monitoring plans can 
be proposed in the post-closure plan.   
 
The responsible parties must ensure all controls and long-term remedies are maintained and 
operate as intended. The responsible parties will submit an annual certification that all controls 
are in place and remain effective. In addition, long-term remedies will be reviewed and inspected 
on a five-year basis to ensure the remedy is functioning as intended, the exposure assumptions, 
toxicity data, cleanup levels, and CAOs are still valid, and that any information that comes to light 
that could call into question the protectiveness of the remedy is considered. If any five-year review 
indicates that changes to the selected remedy are appropriate, EPA will determine whether the 
proposed changes are non-significant, significant, or whether fundamental changes to the remedy 
are needed. EPA may approve non-significant changes without public comment, although the 
agency will inform the public about any significant or fundamental changes to the remedy.  

Land Use Institutional Controls  
 
To limit exposure to remaining contaminants, EPA will require that the responsible parties 
establish enforceable institutional controls, or ICs, restricting the land use of the property to 
industrial or commercial use, now and in the future; some ICs have already been recorded for the 
Site. EPA requires that an ERC also be established, which are generally worked on in collaboration 
with EPA and IDEM. The submittal of a draft ERC can follow remedy construction. 

 Public Participation Activities 
 
A thorough fact sheet summarizing the Statement of Basis was sent via mailing list to residents 
within a one-mile radius of the Amphenol Site; the fact sheet and document itself were posted on 
EPA’s webpage for the Site. Additionally, a public notice appeared in the Franklin Daily Journal 
on May 18, 2022. A public hearing was held on June 9, 2022, from 6:30 to 8:30 p.m. at Franklin 
City Hall to receive comments from interested members of the public. The hearing was two-part: 
first, an availability session in which EPA and IDEM staff answered citizen questions around 
specific remedial topics; second, a presentation given by EPA summarizing the proposed cleanup 
plan. The remainder of the evening was devoted to recording comments and questions from the 
public, which consisted of approximately 30 participants. Additional correspondence was received 
via email and voicemail after the hearing. The original comment period of May 18 to June 30 was 
extended to July 31, 2022, in response to citizens requesting additional time. 
 
Copies of the Statement of Basis and supporting Administrative Record are located at the Franklin 
Branch of the Johnson County Public Library, 401 State Street, Franklin, Indiana 46131, and at 
the EPA Region 5 Land and Chemicals Division Records Center at 77 West Jackson Boulevard 
7th Floor, Chicago, Illinois 60604. EPA also maintains a public website containing files supporting 
the Final Decision at https://www.epa.gov/in/amphenolfranklin-power-products-franklin-ind. 
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Section III. Public Comments and Agency’s Response 

 
Comments and questions were received via email, the Site’s webpage, voicemail, as well as 
recorded in a transcript of the public hearing. Many of the same concerns were touched on in the 
comments and questions received, therefore EPA summarized the questions into separate subjects 
and supplied responses to these comments and questions below: 

Comments and Questions 
 
1. Comment:  Please complete the final cleanup as soon as possible. 
 

Response:  The Final Decision document is an important step in starting the final cleanup work. 
With the release of this plan, EPA will engage with the responsible parties to negotiate an AOC 
to implement the Final Remedy. If an agreement is reached with the responsible parties, field 
work may start as early as summer 2023.  

 
 
2. Comment:  The current testing is not adequate, the current impacts defined may be larger, 

please expand the area being tested. 
 
Response:  EPA has determined the current groundwater plume, as defined in Figure 4, is 
supported by groundwater well results. These results give EPA confidence that the agency has 
accurately determined the boundaries of the plume, and therefore the edge of the plume’s 
impacts. Groundwater wells beyond the plume boundary have been sampled and 
contamination levels have been found to be non-detectable. To help ensure the plume is 
monitored for any potential migration, continued sampling of groundwater wells will be done 
into the future, as defined in the Corrective Measure Implementation, or CMI, Workplan. EPA 
will require this workplan from the responsible parties and will complete its review after the 
Final Decision. 
 
 
 

3. Comment: EPA or another agency should study the linkage between residents’ health (cancer 
and/or fertility problems) and site-related contaminants. 

 
Response: EPA considers health risks posed to nearby residents from site contaminants, 
however, EPA does not undertake specific studies that connect contamination and community 
health impacts.  Agency for Toxic Substances and Disease Registry (ATSDR) is a federal 
public health agency of the U.S. Department of Health and Human Services and protects 
communities from harmful health effects related to exposure to natural and man-made 
hazardous substance. EPA and IDEM asked ATSDR to take a broader look at environmental 
contaminants and potential health impacts in this area. ATSDR has been compiling data on 
outdoor air, indoor air, groundwater, and drinking water, reported by EPA and IDEM at several 
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cleanup sites in Franklin. They are following a standard process to develop a Health 
Assessment document which will assess whether current and historic releases could potentially 
contribute to health effects in exposed persons and, if so, what public health actions may be 
needed to protect people from further exposures.  

 
IDEM asked the Indiana State Department of Health, or ISDH, to conduct a cancer inquiry 
investigation based on the statistical data and Center for Disease Control and Prevention, or 
CDC guidance. The analysis was summarized in the ISDH Report titled, Findings of a Cancer 
Inquiry Investigation, Johnson County, Indiana, 2015-2017, dated December 2017. The 2017 
ISDH Report did not find substantial evidence of a pediatric cancer cluster in Johnson County. 

 
Individuals with specific health concerns should discuss them with their medical provider. 
EPA’s responsibility and focus has been to develop a cleanup plan that will address 
unacceptable health risks from exposure to site contaminants now and in the future. 
 

4. Comment: Many residents are concerned about drinking the tap water and breathing the indoor 
air due to contamination from Amphenol.   

 
Response: At this site, EPA has studied groundwater, soil, and vapor contamination 
extensively, as well as the possible ways in which people may encounter site contamination. 
The agency has reached the following conclusions:  
 

• Groundwater and soil impacts are primarily from past operations at the Site; 
• The contaminated groundwater plume is well-defined, as depicted in Figure 4—data 

collected over time also shows us that it is not spreading. 
• Pathways for vapors from groundwater, soil, and sewer into homes was extensively 

sampled in the Study Area, and where the potential for vapor intrusion existed, 
mitigation systems were installed/repairs were done to prevent vapor exposures; and 

• Groundwater is not used for drinking water purposes in this area of Franklin. Also, 
Franklin has an ordinance where properties in all subdivisions shall be provided with 
water, supplied by an appropriate utility, and that no individual property wells shall be 
permitted as the primary water supply.  A previous concern was that the Site may have 
contaminated the Indiana-American Webb (public) Well Field. However, IDEM 
determined in 2007 that the source of contamination to the well field was Hougland 
Cannery, which became a cleanup site under the state’s Cleanup Program. Indiana-
American Water took the affected wells offline in 2007. 
 

 
5. Comment:  Commenters are concerned that EPA will leave or “abandon” them prior to the 

cleanup being completed. 
  

Response: As stated above under Section II (Long-term Stewardship), EPA will require the 
responsible parties to establish a long-term stewardship plan for the duration of time that 
contamination remains on-Site. The Long-term Stewardship plan will include monitoring and 
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reporting back to EPA to ensure that the Final Remedy remains protective of human health and 
the environment. As part of the Long-term Stewardship plan, the responsible parties will 
submit an annual certification that all controls are in place and remain effective. In addition, 
long-term remedies will be reviewed and inspected on a five-year basis to ensure the remedy 
is functioning as intended, the exposure assumptions, toxicity data, cleanup levels, and CAOs 
are still valid, and that any information that comes to light that could call into question the 
protectiveness of the remedy is considered EPA will not consider the Final Remedy complete 
until the CAOs are achieved, and the Final Remedy has been fully implemented.  
 
At this time, EPA is currently overseeing the completion of the second phase of its cleanup, 
which includes issuing this Final Decision/Response to Comments document. The next phase 
is overseeing the implementation of the Final Remedy, known as the Corrective Measure 
Implementation, or CMI. 
 

6. Comment:  Some residents are concerned about their children’s health and rare cancers and 
specifically TCE and fetal heart health effects.  

 
Response: Protection of human health is EPA’s highest priority. Reports assessing the 
exposure and risk to Franklin area residents are referenced in Response #3.  To learn more 
about ATSDR’s Health Assessment process, see this website Home | PHA Guidance Manual 
(cdc.gov) or contact Dr. Motria Caudill at mcaudill@cdc.gov or 312-886-0267. 

 
 
7. Comment:  Commenters asked that EPA continue to do testing after cleanup plan is “complete” 

to ensure that those chemicals have been fully removed. 
 

Response: Implementation of the Final Remedy is expected to begin in 2023. During and after 
the implementation of the Final Remedy, a variety of soil, groundwater, and vapor samples 
will be collected to ensure its effectiveness. This sampling will also ensure that the remedy 
does not make the contamination spread outside the current footprint. As described in 
Response #5, EPA will require the owner and operator of the Amphenol property to submit 
annual certifications to ensure all controls are in place and remain effective. If data indicates 
the controls are not working as intended, additional actions, such as sampling, will be 
considered.  
 

 
8. Comment:  Some commenters are concerned about the effects and disruptions the remedy will 

cause, including traffic in town. 
 
Response: EPA has been and will continue to work with state, county, and municipal officials 
to ensure safety and minimal disruptions to the community during the remedy implementation 
phase. During previous sewer replacement activities, the agency coordinated with the Public 
Works Department in the City of Franklin to ensure sufficient traffic flow and a safe work 
site and will continue do the same outreach and coordination with the Final Remedy. 

https://www.atsdr.cdc.gov/pha-guidance/index.html
https://www.atsdr.cdc.gov/pha-guidance/index.html
mailto:mcaudill@cdc.gov
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9. Comment: Some commenters were concerned about impacts from site contaminants to 

waterways in the area. 
 

Response:  Hurricane Creek is the closest stream in the area, running east and south of the Site, 
flowing primarily southward. Based on investigations conducted from 2018 to 2020, the 
agency confirmed that groundwater impacts did not reach the creek based on results collected 
from temporary wells TW-20, TW-21, TW-24, and TW-25 in March 2019 and results collected 
from permanent monitoring well MW-33 (semi-annual since September 2018). Additionally, 
soil analytical results collected from borings DSB-23 through DSB-33 in February 2019 during 
off-Site interim measure design activities indicate that soil impacts do not extend south 
(beyond soil boring DSB-23) along Forsythe Street. Storm sewer outfall samples from 2018 
also show levels that are below concern. The groundwater and soil sampling results are 
available at  
: https://www.epa.gov/in/amphenolfranklin-power-products-franklin-ind#documents. 
 

10. Comment: A Johnson County official asked if the contamination would have stopped at the 
creek if not for the sewer carrying it to the south? As the caretaker of this watershed, is there 
anything the public should be monitoring?  

 
Response: In 1997, as part of an interim Final Remedy, Amphenol activated an on-Site pump-
and-treat system in order to maintain and contain the dissolved VOC plume on-Site as well as 
prevent groundwater from leaving the Site and reaching the creek. However, a crack in the 
sewer line led to the discharge of contaminated wastewater into the surrounding soil and 
groundwater off-Site.  As stated in Response #2 and #9, sampling results show groundwater 
wells have non-detect results beyond the extent of the plume. This gives the agency confidence 
that the edge of the plume is well defined and does not reach Hurricane Creek. Furthermore, 
recent sampling results give EPA confidence that outfalls that discharge into Hurricane Creek 
within the Study Area are below levels of concern. In addition, recent sewer upgrades repaired 
the portions of sewer lines that were damaged.  
 
The public can also submit any comments or complaints about the watershed to the EPA at: 
https://www.epa.gov/in/forms/contact-us-about-epa-indiana. 
 
 

11. Comment:  The Statement of Basis downplays the role of the community. If It Was Your Child, 
or IIWYC, and its partners not only raised concerns but provided new data for evaluation. 
 
Response:  EPA understands it is important to engage with the community and has set up 
recurring stakeholder calls that EPA leads, in which IIWYC has participated in the past. One 
of the goals of the stakeholders’ calls is to provide updates on Site activities, answer questions 
and hear input from the community including IIWYC. We appreciate the interaction with 
IIWYC and its representatives. In July of 2018, members of the public, Edison Wetlands 
Association, and IIWYC organization raised concerns about VOCs seeping into homes. In 

https://www.epa.gov/in/amphenolfranklin-power-products-franklin-ind#documents
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addition to the raised concerns, updated vapor intrusion guidance prompted EPA to further 
investigate the vapor intrusion and sewer pathways. All data and information collected during 
the investigation, CMS, and Interim Measures at the Site, including the stakeholder calls and 
IIWYC, were considered during EPA’s remedy selection process. The data and information 
provided by IIWYC and EPA’s response to it can be found in the administrative record and at 
the Franklin Branch Library located at 401 State St, Franklin, IN 4613. In addition, EPA’s 
response to IIWYC can be found on EPA’s website for the Amphenol Site: 
https://www.epa.gov/in/amphenolfranklin-power-products-franklin-ind 
 

12. Comment: There are not enough downgradient monitoring wells present to determine changes 
from remediation. Additional permanent monitoring wells need to be installed; specific 
suggestions for locations and depths and nested locations were provided. 
 
Response: We agree that the use of permanent monitoring wells should be continued to assess 
groundwater quality, both pre- and post-remediation, as proper coverage of groundwater 
impacts across the Site is an important aspect of assessing success. Installing permanent wells 
in some of the temporary well locations will give us consistent data, through time, in the same 
location. Any additional well locations will be determined in the CMI Workplan, which EPA 
will review and approve. This submittal will address the adequacy of the coverage of well 
locations as well as depth for current and long-term monitoring. 
 

13. Comment: Concerns regarding potential impacts to Unit D from contaminants seen at top of 
Unit C above. 
 
Response:  The current Conceptual Site Model includes the stratigraphic units, the water 
bearing portions of these units and the impacts present.  The data we see in the upper one to 
two feet of Unit C indicate chlorinated VOCs are in the fractured portions of this unit. Unit C 
is slightly moist to dry hard dense till and is 30-35 feet thick and the upper portion of Unit C 
is a low hydrologic permeability stiff silty clay, which provides a barrier to flow downward 
into Unit D below. In Unit D, there have not been VOC impacts detected during the MIP 
investigations. VOCs tend to sorb or “stick” to clays and silts, and this trend is observed within 
Unit B and the top of Unit C. Additionally, Unit C may have an eroded surface that will have 
some fractures that collect water from the above water bearing unit. Although impacts can be 
seen at this surface, the thickness and the impermeability of the clay provides a barrier to 
vertical flow into the unit below.  In addition, drilling through the confining layer of Unit C to 
assess Unit D below would not be wise due to the possibility of creating a vertical conduit for 
impacts to reach Unit D. 
 
 
 
 

14. Comment: Concerns about Potentiometric Maps and the data presentation. 
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Response:  Potentiometric maps, also referred to as groundwater table maps, show conditions 
both without and with the pump and treat system removing groundwater and intercepting the 
flow. These maps for on and off-Site areas are supported by robust depth-to-water data sets 
from permanent and temporary monitoring wells.  
 
In response to the concern over the data presentation, the Study Area is defined by groundwater 
and soil data points that include temporary wells and provide valuable information to 
characterize the Site. EPA has determined the installation of permanent wells in some of the 
temporary well locations is an important step to have consistent long term monitoring results 
and further support the data collected.   
 

15. Comment: Off-Site PRBs are largely not oriented/aligned perpendicular to groundwater flow. 
 
Response: A goal of using PRBs is to chemically degrade VOCs from an upgradient source 
before it reaches a sensitive receptor.  Pilot studies completed in preparation of the Second 
Supplemental Corrective Measures Study tested this technology successfully beneath the 
former plating room area and achieved a significant source reduction of VOCs. EPA required 
the responsible parties to inject PRBs on-Site and perpendicular to groundwater flow to treat 
groundwater before it passes through the downgradient portion of the Study Area.   
 
When selecting the PRB lines of injections off-Site, there is a balance between access for the 
injections and proximity to the plume.  Due to access limitations, the PRB is running north to 
south along Forsythe Avenue in the public right of way. To enhance capture, there are some 
potential portions of the PRBs perpendicular to Forsythe on private property, which EPA may 
add in the CMI Plan if access is granted. Although certain off-Site PRBs are not largely aligned 
perpendicular to groundwater flow, when combined with monitoring and additional injections 
as necessary, the PRB proposed locations are protective of human health and the environment 
and are a proven option to remediate groundwater in accordance with short-term and long-term 
CAOs.   
 
 

16. Comment: Long term vapor intrusion sampling plan needs to address new residences 
scenario. 
 
Response:  During the initial steps for screening the homes with potential impacts, there was 
an assessment to identify these homes within the Study Area. The homes that were identified 
to have a potential vapor intrusion risk have sub-slab de-pressurization system (“mitigation 
system”) installed to ensure they are safe. The next potential residents should be notified 
concerning the mitigation system through the State of Indiana Seller’s Residential Real Estate 
Sales Disclosure Form. EPA will work with local and state authorities to address new 
residential homes constructed in the area.  
 
 

17. Comment: Copies of future documents and site schedule and observing site work. 
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Response: EPA is committed to transparency in the Final Remedy implementation phase, 
which includes communicating when field work will be conducted, posting results from 
monitoring after the Final Remedy components are in place, and progress on the overall 
remedy.  EPA will provide updates via the Amphenol/Franklin Power Products webpage and 
an email listserv, which will include periodic updates on CMI activities; EPA will provide a 
clear schedule for the public to be aware of field work in the area and reasonable access to field 
activities, given that appropriate safety, logistical and liability considerations are met. Anyone 
may subscribe to the email listserv through the Amphenol/Franklin Power Products webpage.   

 
18. Comment: In the Administrative Record some of the documents have not, to our knowledge, 

been made publicly available. 
 

Response: The documents below are cited in your comments as not currently publicly 
available: 

IWM Consulting June 24, 2020 Draft Post OIM Sewer Gas VI Evaluation Report 
 IWM Consulting 2020 Off-Site Groundwater Treatment Pilot Study Evaluation Report 
 IWM Consulting January 2020 OIM Construction Completion Report 

 
EPA understands these records were not publicly available at the time of the Statement of 
Basis. These records have been redacted for Personally Identifiable Information (PII) and are 
now available at the Franklin Branch Public Library, located at 401 State St, Franklin, IN 
46131. EPA will notify the parties requesting this information when these records will be 
posted on our website https://www.epa.gov/in/amphenolfranklin-power-products-franklin-ind. 
 

 
19. Comment: Do the corrective action goals for groundwater apply to both current and future 

drinking water standards for all contaminants?  
  

Response: In short, yes. To explain in more detail, EPA chooses specific prioritized chemicals 
to sample called Contaminants of Concern (COC) because they have properties on which we 
want to focus. Primarily, EPA is focused on contaminants which may undergo the following: 
they are transmitted in groundwater flow, have toxicity characteristics and/or they can affect 
humans or the environment via multiple pathways, e.g., ingestion or inhalation. For example, 
TCE is a COC because it was used at the site in metal plating operations and its potential 
migration, exposure risks and the current or past releases at the Site raised concerns.  

 
In the short-term, groundwater COC concentrations in Unit B should be remediated to meet 
IDEM Residential Cleanup Goals for Groundwater Vapor Intrusion Screening Levels in order 
to limit the potential production of soil vapors and be protective of human health. In terms of 
long-term goals, the EPA intends to restore the groundwater so that it can be restored to its 
maximum beneficial use, that is Maximum Contaminant Levels (MCLs).  EPA’s long-term 
goal for restoration includes the COCs and any other contaminants that are on the MCL list. 
The cleanup remedy calls for periodic monitoring of the groundwater to assess the status of 
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the cleanup and ensure human health is not adversely affected.  It also calls for groundwater 
monitoring to make sure that the plume of contamination will not migrate beyond its current 
boundaries. 

 
 
20. Comment: Are the Corrective Action Objectives (CAOs) limited to volatile organic 

compounds (VOCs) only? 
 
Response:  Yes. In this case, the volatile properties and the potential pathways for vapors from 
soil and groundwater have led to chlorinated Volatile Organic Compounds of TCE and PCE 
to be chosen as the COCs that have CAOs defined for them.  This keeps the highest priority 
chemicals tracked and monitored for reaching the goals of the cleanup. 

 
 
21. Comment: Has any on-Site or off-Site groundwater sampling for per- and poly-fluoroalkyl 

substances (PFAS) been performed at this Site? 
 
Response:  No, EPA has not required Respondents to sample for PFAS. Given that PFAS is 
not currently a Hazardous Waste under RCRA, it has not been historically sampled at this Site.  
If new laws or regulations are promulgated, EPA will consider PFAS sampling at this Site and 
any necessary response. 

 
Overall, EPA has initiated the process to propose adding four PFAS chemicals as RCRA 
Hazardous Constituents under Appendix VIII, by evaluating the existing data for these 
chemicals and establishing a record to support such a proposed rule. The four PFAS chemicals 
EPA will evaluate are: perfluorooctanoic acid (PFOA), perfluorooctane sulfonic acid (PFOS), 
perfluorobutane sulfonic acid (PFBS), and GenX. Adding these chemicals as RCRA 
Hazardous Constituents would ensure they are subject to corrective action requirements and 
would be a necessary building block for future work to regulate PFAS as a listed hazardous 
waste. 

 
The second rulemaking effort will clarify in our regulations that the RCRA Corrective Action 
Program has the authority to require investigation and cleanup for wastes that meet the 
statutory definition of hazardous waste, as defined under RCRA Section 1004(5). This 
modification would clarify that emerging contaminants such as PFAS can be cleaned up 
through the RCRA corrective action process. 

 
 
 
 
22. Comment:  Has the current groundwater pump and treat system discharge to the Franklin 

sanitary sewer been tested to determine if it contains PFAS?  
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Response:  No, the discharge to the Franklin POTW has complied with the current regulations 
covering the treatment of wastewater, which do not cover PFAS.  Therefore, testing for PFAS 
at the groundwater pump and treat system has not occurred.  
  
 

23. Comment: Do the recommendations in the memorandum “Interim Recommendations to 
Address Groundwater Contaminated with Perfluorooctanoic Acid and 
Perfluorooctanesulfonate”, USEPA, 12/19/2019, OLEM Directive No. 9283.1-47 apply to 
this site?  
 
Response: No. EPA has not sampled for PFAS in groundwater at the Amphenol/Franklin 
Power Products Site. Therefore, the referenced guidance of interim recommendations to 
address groundwater contaminated with Perfluorooctanoic Acid and Perfluorooctanesulfonate 
does not apply. EPA’s current status on regulating PFAS and its application to the Site is 
described in Response #21 above.  Further information on the latest EPA PFAS guidance can 
be accessed in the following link:   https://www.epa.gov/pfas. 
 

 
24. Comment:  The justifications stated in the Statement of Basis and Corrective Measures Study 

for screening out on-Site and off-Site pump and treat systems as potential remedies are weak 
and do not suggest serious consideration.  
 
Response: All remedial choices are given serious consideration, whether they exist as current 
interim measures or future implemented remedies.  As explained in the Statement of Basis, 
there are initially threshold criteria considered, the first cut, and then balancing criteria are 
considered next in choosing remedies. The threshold criteria are 1.) Protect human health and 
the environment, 2.) Achieve media cleanup goals and 3.) Control the sources of release.  
Regarding the threshold criteria of Achieve media cleanup goals, EPA determined the existing 
on-site pump and treat system was underperforming. Therefore, EPA decided to forgo the 
pump and treat system based on the continued presence of impacts at the Site after operating 
the pump and treat system for approximately 25 years, which indicated the pump and treat 
system would not likely reach either the short or long-term groundwater CAOs (media cleanup 
goals) in a reasonable time frame. The pump and treat system’s underperformance over the 
years is why it wasn’t carried forward to the balancing criteria phase and was not retained for 
further evaluation. 

 
 
 
 
 
25. Comment: If, in the process of developing and implementing the Final Remedy, potential 

PFAS contamination is not investigated and mitigating measures are not incorporated, and 

https://www.epa.gov/pfas
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new regulations addressing PFAS are promulgated, will the proposed on-Site and off-Site 
measures be re-evaluated? 

 
Response:  As mentioned in Response #21, if new laws or regulations are promulgated, EPA 
will consider PFAS sampling at this Site and any necessary response.   

 
 

City of Franklin consultant - (Enviroforensics) 
 
26. Comment:  Consideration and protection of City utilities and infrastructure.  Specifically, the 

commenter asks that the Final Decision document indicate how the responsible parties will 
ensure that the City’s utilities will not be impacted by the proposed injection work.  The 
concern is around potential impacts to subsurface infrastructure including sewers.  
 
Response:  EPA acknowledges these concerns and anticipates coordination between the 
municipality of Franklin and Amphenol regarding remedial activities.  As part of this 
coordination, Amphenol will submit a proposed workplan to the City of Franklin detailing field 
work and its potential to impact the City’s subsurface infrastructure. 
 
 

27. Comment:  The potential for methane generation exists at the Site. The buildup of methane 
concentrations in nearby residences and commercial structures can pose a safety hazard. 
Methane monitoring is not mentioned in the SB and a methane monitoring and mitigation 
plan should be included in the Final Decision document. 
 
Response:  EPA acknowledges that methane generation from the remedial activities is a 
possibility. Incorporating a plan for methane monitoring in the CMI workplan that details the 
measures taken to monitor any methane generation is prudent to ensure public safety. 

 
 
28.  Comment:  The Final Decision document should detail how the currently proposed injection 

plan will treat the entirety of the off‐Site groundwater plume and adjust/add additional 
transects, if needed to expeditiously meet Corrective Action Objectives (CAOs). 
 
Response: Others have the same concerns about the PRB placement in relation to the plume to 
be treated and the effectiveness of the remediation. As referenced in the response to Comment 
#15 above, when selecting the PRB lines of injections, there is a balance between access for 
the injections and proximity to the plume.  Due to access limitations, the PRB is running north 
to south along Forsythe Avenue in the public right of way. To enhance capture, there are some 
potential portions of the PRBs perpendicular to Forsythe on private property, which EPA may 
add in the CMI Work Plan if access is granted. See Response #15. In addition, EPA may adjust 
or add injections to portions of the plume west of Forsythe in the CMI Work Plan; these 
changes will help attain CAOs in a timely manner. Assessment of any changes or optimization 
of PRB locations will be included in the CMI Workplan. 
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29. Comment:  The SB indicates that multiple rounds of injections may be necessary, especially 

in the source area. The SB does not make clear the criteria and/or timing of these decision 
points. A timeline should be included in the Final Decision document with decision criteria. 
 
Response:   The timeline and metrics associated with implementing the injections and follow 
up injections will be included in the CMI Workplan.   
 

Amphenol’s Consultants (IWM) Comments  
 

 
30. Comment: IWM provided corrections to the Statement of Basis consisting of grammatical 

and technical clarifications as follows: 
 

• Edit Page 6: “The original work on the Site occurred during the” (insert: 1980’s and) 
“1990’s.” 
 
• Comment Page 10: “2. Permanently shut off groundwater pump and treat system” if 
Corrective Action Objectives (“CAO”) are reached in a reasonable time frame (clarification – to 
complete onsite source treatment remedy injection activities)  
 
• Comment Page 10: “3. Inject treatment materials into soil” (clarification – and 
groundwater) “to breakdown VOCs (“soil source “(clarification – and groundwater)” treatment 
remedy”).”  
 
• Comment Page 13: “Based on the investigations conducted from 2018 to 2020, the 
groundwater plume in Unit B and Unit C (clarification – there is not any discernable 
groundwater present in Unit C, remove Unit C) as described in Section 2.3.2 does not reach the 
creek based on groundwater results collected from temporary wells TW-20, TW-21, TW-24, and 
TW-25 (March 2019) and permanent monitoring well MW-33 (semi-annual since September 
2018), see Figure 9. 
 
• Comments to Table 1, Page 15: 
Sub-Slab or exterior soil gas exceedances – 7 (clarification - 8) 
Sewer gas exceedances – 19 (clarification 17) 
Indoor air exceedances – 5 (clarification 6) 
Indoor air exceedance due to sewer gas – 2 (clarification 3) 
 
Response: EPA is grateful and duly notes the changes and clarifications in the Statement of Basis 
that are provided. 
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Future Actions 
 
U.S. EPA and Respondents may enter another Administrative Order on Consent to implement the 
selected remedy.  If an agreement is reached, oversight by U.S. EPA will be conducted to ensure 
any modifications to the remedy based on the public’s comments are met.  If the Respondents 
decide not to implement the selected remedy, U.S. EPA may use its enforcement authorities to 
order the Respondents to implement the selected remedy.   
 

Declaration 
 
Based on the information in the Final Decision and the Administrative Record compiled for this 
corrective action decision at the Amphenol Facility in Franklin, Indiana, EPA has determined that 
the Final Remedy is appropriate and is protective of human health and the environment for the 
anticipated current and future uses of the property. 
 
 
 
 
 
______________________________ __________________________ 
Edward Nam      Date 
Director 
Land, Chemicals and Redevelopment Division  
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5. EPA 2018.  Remedial Technology Fact Sheet – Activated Carbon- Based Technology for 
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6. IWM 2020.  Off-Site Groundwater Treatment Pilot Study Evaluation Report. 
7. IWM 2018.  Draft Ambient Air Investigation Results Summary Report. August 2018.   
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Summary. 
16. IWM 2021 July.  Storm Sewer Rehabilitation Summary Report.  July 2021. 
17. IWM 2021 July [Redacted for PII].  Storm Sewer Rehabilitation Summary Report.  July 

2021. 
18. EPA 2021 November 19. Response Regarding Geophysical Survey and Groundwater 

Plume Modeling Report Summary. 
19. IWM March, 2022.  Second Supplemental Corrective Measures Study Franklin Power 

Products, Inc./Amphenol Corporation.  
20. EnviroForensics July 28, 2022 [Redacted for PII], Comments regarding U.S. EPA 

Statement of Basis 
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(EPA ID #  IND 044 587 848). 
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 Work Plans: 

24. Design-Level Data Soil Investigation Work Plan (IWM Consulting, February 2019) 
25. On-Site Soil Investigation Work Plan (IWM Consulting, February 2020) and Addendum  
26. Off-Site Groundwater Investigation Work Plan (IWM Consulting, October 2018) 
27. Additional Off-Site Groundwater Investigation Work Plan (IWM Consulting, February 

2019) 
28. Vapor Intrusion Investigation – Exterior Soil Gas Sampling Work Plan (IWM 

Consulting, September 2018) 
29. Sewer Gas Vapor Intrusion Investigation Work Plan (IWM Consulting, September 

2018)  
30. On-Site Sewer Vapor Intrusion Investigation Work Plan (IWM Consulting, January 

2020) 
31. Ambient Air Investigation Work Plan (IWM Consulting, July 2018)   
32. Residential Vapor Intrusion Investigation Work Plan for Priority Residences. (IWM 

Consulting. September 2018) 
33. Off-Site Interim Measure Work Plan and Response to Comments (IWM Consulting, June 

2019) 
34. Off-Site Interim Measure Work Plan Addendum (IWM Consulting, August 2019) 
35. Conditionally Approved OIM Work Plan – Response to Comments (IWM Consulting, 

September 2019) 
36. Off-site Groundwater Treatment Pilot Study (IWM Consulting, October 2019) 
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41. Supplemental Soil and Groundwater Investigation Work Plan (IWM Consulting, July 

2021) 
 
Guidance: 

42. Assessment and Delineation of DNAPL Source Zones at Hazardous Waste Sites (U.S. 
Environmental Protection Agency, 2009, Washington, DC, EPA 600-R-09-119). Kueper, 
B. H. and K. Davies. 

43. U.S. Environmental Protection Agency (USEPA). May 1994. “Final RCRA Corrective 
Action Plan”. Office of Solid Waste and Emergency Response, EPA 520-R-94-004, U.S. 
Environmental Protection Agency, Washington D.C. 
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44. U.S. Environmental Protection Agency (USEPA). March 2000. “EPA Threshold and 
Balancing 
Criteria”, Attachment One of Fact Sheet #3, Final Remedy Selection for Results-Based 
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Corrective Action. U.S. Environmental Protection Agency, Washington D.C. 

45. U.S. Environmental Protection Agency (USEPA). December 2004. “DNAPL 
Remediation: Selected Projects Approaching Regulatory Closure – Status Update”. 
Office of Solid Waste and Emergency Response, EPA 542-R-04-016, U.S. 
Environmental Protection Agency, Washington D.C. 

46. U.S. Environmental Protection Agency (USEPA). March 2016. “RCRA Corrective 
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Section I.  Introduction and Purpose of the Statement of Basis  
 
The primary purpose of this Statement of Basis (SB) document is to invite comments from the 
public on the approach being proposed by the U.S. Environmental Protection Agency (EPA) to 
remediate contamination at the former Franklin Power Products/Amphenol Corporation 
Corrective Action Site (“Amphenol Site,” and “Site”), located at 980 Hurricane Road in 
Franklin, Johnson County, Indiana (see Figures 1 and 2).  The Site is approximately one-mile 
northeast of downtown Franklin.  This SB document describes EPA’s proposed Final Remedy for 
the Site (“Final Remedy” and “remedy”).   
 
The original work on the Site occurred during the 1990’s.  EPA selected the original “Interim 
Final Remedy” in 1997, leaving an opening for some specific additional investigations discussed 
below.  The on-Site interim Final Remedy for contaminated ground water (“pump-and-treat” and 
“groundwater recovery system”) continues to operate.  The system maintains an inward 
groundwater gradient to keep the contaminated plume within the Site boundaries and treats the 
captured contaminated groundwater.  However, in 2018, community concern about the Site led 
EPA to evaluate whether the previously selected remedy was protective of human health and the 
environment based on updated vapor intrusion guidance and changes in volatile chemicals 
toxicity.  This SB document will describe investigative work and interim remedies completed 
since 2018 and present a proposed Final Remedy for public consideration and comment. 
The proposed Final Remedy consists of treating (cleaning) soil and groundwater contaminated 
with volatile organic compounds (VOCs) on the former Amphenol Site (“on-Site”) and in the 
nearby residential neighborhood (“off-Site”) and monitoring the site until cleanup goals have 
been met for soils and water.  Volatile chemicals are a class of chemicals that evaporate easily 
and form a vapor in the air.  VOC vapors can enter buildings and pose potential risk to the health 
of occupants, an occurrence called “vapor intrusion” (VI).  VI happens when VOC vapors from 
sources beneath buildings (in the soil and groundwater) or through conduits like sewer lines enter 
buildings.  EPA’s short-term remedial goal is to mitigate risk to people from VI by reducing the 
VOC levels in soil and groundwater.  The long-term remedial goal is to achieve drinking water 
standards in the groundwater.  The proposed remedy is designed to protect people in the nearby 
residential community, people currently using the Site, and future construction and industrial 
workers from potential harmful health effects caused by exposure to contamination.   
 
Amphenol has completed several remedies (known as Interim Measures) between 2018 – 2020 
to eliminate and mitigate potential risks from VI (see the Interim Measures section, below).  The 
details of the proposed remedy are provided below.  When EPA selects the Final Remedy, 
Amphenol will prepare a detailed design document for its implementation.  EPA will review and 
approve this design document before it is implemented.  The remedy discussion is separated into 
on-Site and off-Site components.   
 
EPA invites comments from the public on the proposed remedy during the 45-day public 
comment period that runs from May 18, 2022 to July 1, 2022.  See Section VII for instructions 
on how to provide comments to EPA on the Statement of Basis. 
Public comments will be used to inform EPA’s final decision regarding the remedy selection.  
EPA will publish a Final Decision and Response to Comments document conveying EPA’s 
decision about how the Site will be remediated as well as respond to public comments 



 

6 
 

approximately 60 days after the close of the comment period, depending on the volume of 
comments the Agency receives. 
 

1.1 RCRA Corrective Action Order on Consent   
 
The remedial work being completed on this Site is required under a 1998 Administrative Order 
on Consent (AOC) with Franklin Power Products, Inc., and Amphenol Corporation.  The AOC 
was issued under the authority of Section 3008(h) of the Solid Waste Disposal Act (commonly 
referred to as the Resource Conservation and Recovery Act of 1976 (“RCRA”)), as amended by 
the Hazardous and Solid Waste Amendments of 1984, 42 U.S.C. § 6928(h)).  The AOC 
established EPA oversight of the remedial process.  Under the AOC, Amphenol Corporation is 
the “Performing Respondent,” assuming primary responsibility for executing the scope of work, 
while Franklin Power Products, Inc. is the “Owner Respondent.”  Contaminant releases occurred 
during operations by a former Site owner, the former Bendix Corporation.  This SB documents 
refers to Amphenol Corporation as the responsible party who completed the recent investigation, 
performed interim measures, and proposed the Final Remedy to EPA.   
 
An earlier 1990 AOC between EPA and Franklin Power Products, Inc., and Amphenol 
Corporation required a RCRA Facility Investigation (RFI) and a Corrective Measures Study 
(CMS) and in addition, resulted in the installation of an on-Site groundwater recovery system, 
commonly referred to as a pump and treat system, as an Interim Measure.  The 1998 AOC that 
followed was called an “Interim Final Decision” and included a remedy that was selected by 
EPA in 1997.  Instead of a final decision, an Interim Final Decision was selected based on a 
concern at the time that the Site may have contaminated a public water supply well field 
(Indiana-American Webb Well Field).  However, in 2007, the Indiana Department of 
Environmental Management (IDEM) determined that the source of contamination to the well 
field was the Hougland Cannery, which became a Site under the IDEM State Cleanup Program. 
The 1998 AOC required Amphenol to:    
 

1) operate and improve the existing on-Site groundwater recovery system 
2) implement an air sparge/soil vapor extraction system1  
3) establish a monitoring program to evaluate the results of the corrective measures and to 

establish institutional controls, and  
4) investigate possible contaminant migration from the Facility to the Webb Well Field and 

execute any related corrective action if the contaminant migration was confirmed. 
 

1.2 RCRA Corrective Action Activity Since 2018 to Present  
 

 
 
1 The groundwater pumped out is made into a spray and the vapor from that is cleaned through a carbon filter. 
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1.2.1 Actions Taken 2018 - present 
 
In 2018, activities at the Site mainly consisted of the operation, maintenance, and monitoring of 
the groundwater recovery system installed in 1995.  In June 2018, community members raised 
concerns to EPA that the Site had not been properly evaluated and remediated and that residual 
contamination was the potential cause of incidences of pediatric cancer in Johnson County. 
 
In response to concerns raised from the community and after a review of the historic file, EPA 
began a re-evaluation of Site conditions on and off-Site in July 2018.  EPA required Amphenol 
to evaluate ambient (outdoor) air around the groundwater recovery system and the system vent 
pipe.  The ambient air investigation determined that VOC levels at the Site perimeter were non-
detect or below residential indoor air screening levels (IWM, August 2018).  The VOC 
measurements at the system vent showed levels well below what IDEM would require in an air 
permit.  The evaluation was repeated in 2019 with similar findings. 
 
During an August 3, 2018 EPA public meeting held by IDEM and the Indiana State Department 
of Health (ISDH), EPA committed to a complete Site re-evaluation.  During the re-evaluation, 
EPA concluded, from the historic file review, that residual contamination along the sanitary 
sewer lines and in groundwater could pose a vapor intrusion risk to the adjacent residential 
community.  EPA determined that during the Bendix Corporation operations, it is likely that 
waste solvents containing VOCs from plating room operations had been released to the plating 
room floor and the sanitary sewer line connected to the residential area.  Leaks in the sewer line 
contaminated the surrounding soil, sewer bed, and groundwater on-Site and in the residential 
area.   
 
EPA based its 1997 EPA Interim Final Decision in part on a 1996 vapor intrusion risk evaluation 
that concluded soil and groundwater contamination in the residential area did not pose a threat to 
people (A.T. Kearney, Inc., 1996).  EPA’s re-evaluation, using current (updated) vapor intrusion 
methodology and toxicity science found a potential exposure risk from vapor intrusion into 
homes and commercial buildings.  EPA required that Amphenol perform several investigations 
to evaluate current conditions, including indoor air evaluation of homes, and to address human 
health risks and conduct interim cleanup measures, as needed to protect human health.  

From September 2018 to August 2020, Amphenol performed indoor air testing in homes and in 
the on-Site building as well as testing residential plumbing systems for integrity.  Amphenol 
performed intervention or mitigation measures where data indicated vapor entry or when the 
building structure presented a potential for vapor entry.  Concurrently, Amphenol investigated 
groundwater, soil, soil vapor and sewer vapor conditions.  Amphenol completed sewer 
replacements and soil removals as interim measures from August 2019 through January 2020. 
The sewer replacements and soil removals were coordinated with the City of Franklin and   
provided municipal infrastructure improvements.  
   
The interim measures completed to date are described in Section IV.  Groundwater is not used 
for drinking water purposes in this area of Franklin.  Environmental media investigations 
indicate that further remedial actions are warranted for soil and groundwater to eliminate the 
potential for future vapor intrusion of VOCs into residential structures in the Study Area as 
depicted in Figure 3 and to attain the long-term goal of restoring the aquifer to meet the drinking 
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water standards. 
   

1.2.2 Risk Evaluation Data 2017 - present 
 
VOCs in the soil and groundwater present a concern for potential soil vapor exposure for select 
residential structures with basements, located on Hamilton Avenue and Forsythe Street, to the 
south of the Site.  After hearing concerns from residents that a potential pediatric cancer cluster 
may exist in the City of Franklin and Johnson County, IDEM asked the ISDH to conduct a 
cancer inquiry investigation based on the statistical data and Center for Disease Control and 
Prevention (CDC) guidance.  The analysis was summarized in the Report Findings of a Cancer 
Inquiry Investigation, Johnson County, Indiana, 2015-2017 (ISDH 2017).  The Report 
concluded that there was not a pediatric cancer cluster in Johnson County.  In addition to the 
ISDH evaluation, the National Center for Environnmental Health, Division of Environmental 
Science and Health Practice sent a letter on November 16, 2018 letter ISDH 2017 evaluation. 
 
In 2018, EPA began investigations and required Respondents to address the potential soil vapor 
exposure pathways within the Study Area.  By 2020, all potential soil vapor exposure pathways 
have been mitigated to prevent exposure to VOCs into residential structures above IDEM 
Residential Indoor Air Screening Levels.  Therefore, EPA has determined the current Site 
conditions do not pose a human health risk for residents within the Study Area that provided 
EPA access for indoor air sampling.   Additionally, the sanitary sewer system has been replaced 
or lined on portions of Hamilton Avenue, Forsythe Street, Ross Court, and Glendale Drive to 
reduce the potential for vapor intrusion into the sanitary sewer system (which could result in 
potential exposure to VOCs through leaky residential plumbing systems).  All tested residential 
plumbing systems which exhibited vapor leaks were repaired during residential vapor intrusion 
investigation activities.  While exposure pathways have been mitigated for residents within the 
Study Area, the risks from VOCs in the soil and groundwater at the Site will be addressed 
through the Interim Measures (IMs) and the engineering and institutional controls in the remedy 
proposed in this SB.   
 
In addition to the remedy proposed in the SB, separate professionals are addressing concerns 
from citizen groups regarding pediatric cancer cases in the town of Franklin.  The Agency for 
Toxic Substances and Disease Registry (ATSDR), a federal public health agency, has been 
compiling data on outdoor air, indoor air, groundwater, and drinking water reported by EPA 
and IDEM at several cleanup sites and will follow a standard process to assess whether releases 
might contribute to non-cancer and cancer health effects in exposed persons.  The agency is 
currently preparing a report for public release.  The full report will have separate sections on 
indoor air and drinking water and will indicate whether there is a potential health hazard and, if 
so, what mitigation measures can be taken.  
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1.3 Proposed Remedy Summary 
 
In this Statement of Basis document, EPA proposes the following remedies: 
 
On-Site Proposed Remedies:  

1. Permeable reactive groundwater treatment barrier (“groundwater treatment remedy”);  
2. Permanently shut off groundwater pump and treat system if Corrective Action Objectives 

(“CAO”) are reached in a reasonable time frame; and  
3. Inject treatment materials into soil to breakdown VOCs (“soil source treatment remedy”). 

 
Off-Site Proposed Remedies:  

1. Permeable reactive groundwater treatment barriers (“groundwater treatment remedy”);  
2. Monitored Natural Attenuation (“MNA”); and  
3. Continued operation and monitoring of off-Site engineering controls for vapor intrusion 

mitigation.  
 
For a full explanation of the proposed remedies, which include both short-term and long-term 
goals for remediating soil and groundwater, see Section VII:  Proposed Final Remedy and 
Evaluation of Alternatives.  
 

2. Section II:  Facility Background 
 

2.1 Site Location  
 
The former Amphenol Facility is located on the northeast side of Franklin, approximately one-
mile northeast of downtown Franklin.  The Site is bound on the east by Hurricane Road, on the 
South by Hamilton Street, on the north by an abandoned rail line, and on the west and northwest 
by the former Farm Bureau Co-Op facility and the former Arvin Industries facility.  Land use 
around the Facility is light industrial to the west, north, and east, agricultural to the northeast, and 
residential to the south.  The former Facility covered around 15 acres and has been sold off in 
parcels.  The main structure on the facility is a 46,000 square foot building that was formerly 
used in the manufacture and distribution of electrical components.  Currently, the building is 
rented to light industrial companies.  The pump-and-treat system that has been operating as an 
interim remedial measure is on a 1.5-acre parcel of mown lawn on the southeastern portion of the 
former facility.  The remaining area surrounding the main building is primarily paved.   
 
The Study Area, as depicted in Figure 3, is relatively flat with approximate elevations ranging 
from 730 and 735 feet above Mean Sea Level.  Within the Study Area, the topography slopes to 
the southeast, toward Hurricane Creek.  The Study Area includes portions of streets and adjacent 
structures that are near and down-gradient of the former facility, including Hurricane Road, 
Hamilton Avenue, Forsythe Street, Glendale Drive, and Ross Court.  For detailed information 
regarding Site characteristics, see the Second Supplemental Corrective Measures Study (IWM 
March 2022) and the RCRA Facility Investigation (“RFI”) Report (WW Engineering and 
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Science 1994). 
 

2.2 Ownership, Manufacturing, and Release History  
 

Dage Electric, Inc., developed the Site in 1961 and constructed a 46,000-square foot building to 
manufacture and distribute electrical components.  In 1963, the operation was acquired by 
Bendix Corporation (Bendix) for the Bendix Connector Operations plant to manufacture 
electrical connectors.  When Bendix operated the Site, it covered an area of approximately 15 
acres.  The Site operated as an electric connector manufacturing facility (Bendix facility) from 
approximately 1961 through 1983.   
 
In 1983, Bendix merged with Allied Corporation’s Amphenol Products Division.  Consequently, 
the manufacturing work at the Bendix facility ceased in September 1983 and the plant closed.  In 
1986, Amphenol Products Division became Amphenol Corporation, a wholly owned subsidiary 
of LPL Investment Group, Inc.  In June 1989, the Amphenol Corporation sold the Facility to 
Franklin Power Products, Inc., which manufactured fuel injectors for diesel engines and 
assembled marine diesel engines at the Site.  In January 2007, Franklin Power Products, Inc., 
sold the Site to Lancer Leasing LLC.  
 
The Site has since been sub-divided into five parcels and an existing building is occupied by 
companies renting space there.  Amphenol leases the southern 1.5 acres for its groundwater 
remedial system consisting of underground infrastructure and a small shed-sized building.  
Vacant portions of the Site to the north and west of the Site facility buildings and parking areas 
have been sold to Bastin Logan Water Services, Inc. (a potable water well drilling company) 
and a self-storage unit facility, currently under construction.    
 
Historical industrial activities at the Site consisted of manufacturing electrical connectors, 
electroplating, machining, and storing products and raw materials required for production.  From 
approximately 1963 to 1983, waste acid, cyanide/alkalide, and chromium wastewaters from 
plating operations were routed into a sanitary sewer manhole, which discharged into the municipal 
sanitary sewer system south of the Facility, under a discharge permit issued by the City of 
Franklin.  In addition, spills in the plating room migrated to the soil beneath the building 
through cracks in the foundation.  The electroplating room was in the southwest corner of the 
main Site building.  The wastewater discharge consisted of plating solvents made from VOCs, 
primarily tetrachloroethylene (PCE) and trichloro ethylene (TCE).  In 1981, Bendix built a 
wastewater pretreatment system in a small building at the southwestern end of the parking lot to 
treat the plating room wastewater with cyanide and chromium.  Treated wastewater was 
discharged to the sanitary manhole south of the Facility.  IDEM began closure of RCRA units in 
February 1984 (the above ground and below ground storage tanks and the drum storage area).   
 
Although the wastewater was treated for metals, the wastewater still was contaminated with 
VOCs.  When the contaminated wastewater flowed within the sanitary sewer line downstream 
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(southward) through the residential area, it leaked from cracks and offset joints in the pipeline, 
contaminating the soil and groundwater beneath.  The impacted areas include the southern 
portion of the Site and portions of Hamilton Avenue, North Forsythe Street, and Ross Court.  
The soil and groundwater became secondary sources of VOC vapors that entered the sewers.  
Amphenol investigated the extent of contamination to delineate the Study Area and worked with 
EPA to identify homes to test for vapor intrusion.   
 

2.3 Site Characteristics 
 
The following subsections describe the Site’s physical characteristics.  
 

2.3.1 Surface Drainage   
 
The Site is relatively flat with a south/southeasterly gradient towards Hurricane Creek.  Surface 
drainage from a large area north of the property enters a 60-inch storm sewer at an infall located 
on the Arvin property immediately adjacent to the northwest corner of the property.  The storm 
sewer lies along the western property boundary and receives additional flow from a sewer 
opening on Farm Bureau property located about 450 feet south of the northwest property corner. 
At the southwest property corner, the storm sewer turns east.  Directly south of the main 
building, the sewer turns south again and extends to Hamilton Avenue.  At Hamilton Avenue, the 
sewer line turns and runs east along the south property line.  The storm sewer crosses under 
Hamilton Avenue in the extreme southeast corner of the property, and discharges 1200 feet 
southeast of the Site to a small creek connected to Hurricane Creek.   
 

2.3.2 Geology, Soil, and Hydrogeology   
 
The Site is located within the Tipton Till Plain physiographic unit having low-relief topography 
(flat) and underlain by thick deposits of glacial drift.  The geology at the Site has four distinctive 
units, Units A through D.  In the Study Area, Unit A is the uppermost geologic unit, a weathered 
glacial till, which extends three to eight feet below ground surface (“bgs”).  Unit B is the second 
encountered geologic unit in the Study Area which consists of a sand to silty sand that is 
saturated in the lower part and extends to eight to twenty-six feet bgs, shallowing in the southern 
portion of the Study Area. The lower part of Unit B is saturated with groundwater.  Unit B 
overlies a hard, dense till unit about 35 feet thick (“Unit C”), which is the third encountered 
geologic unit in the Study Area which consists of a slightly moist to dry, hard and dense till which 
is thirty to thirty-five feet thick.  The depth to clay (Unit C) is deepest on-Site at around 25 feet 
and becomes gradually shallower approaching Hurricane Creek.  Unit C, in turn, overlies Unit D, 
which is the fourth and final investigated geologic unit in the Study Area, Unit D consists of sand 
that is approximately twelve feet thick. 
   

2.3.3 Localized Groundwater Flow Direction    
 



 

12 
 

On-Site, the top of the groundwater (“water table”), is around 7 – 17 feet bgs, depending on the 
well measured and the year it was measured.  The water table becomes shallower as it 
approaches Hurricane Creek where it is less than 3 feet bgs.  The general groundwater flow 
direction in the Study Area is south by southeast towards Hurricane Creek, as demonstrated 
during groundwater monitoring activities.  (See Figure 4, Potentiometric Surface Map).  
 
Local groundwater flow is captured by the groundwater pump-and-treat system.  The 
groundwater pump-and-treat system was installed in 1995 and upgraded in 1997 to increase its 
pumping capacity.  The system was designed and modified to maintain hydraulic control over 
the dissolved VOC plume, keeping the groundwater within the Site boundaries and lowering the 
water table to prevent it from intersecting the stormwater and sanitary sewer pipes.  Figure 5 
demonstrates how the groundwater capture system works by comparing potentiometric surface 
contours with and without the recovery system operating.    
 

2.3.4 Surface Water and Ecology   
 
Hurricane Creek is located east and south of the Site and flows primarily southward in this area.  
Based on the investigations conducted from 2018 to 2020, the groundwater plume in Unit B and 
Unit C as described in Section 2.3.2 does not reach the creek based on groundwater results 
collected from temporary wells TW-20, TW-21, TW-24, and TW-25 (March 2019) and 
permanent monitoring well MW-33 (semi-annual since September 2018), see Figure 9. 
Additionally, soil analytical results from borings DSB-23 through DSB-33 (February 2019) 
collected during off-Site interim measure design activities indicate that soil impacts do not 
extend south beyond soil boring DSB-23 along Forsythe Street.  Soil and groundwater 
contaminant concentrations from all of these sample locations were below IDEM screening 
levels and/or laboratory detection limits. 
 

2.3.5 Water Supplies and Groundwater Use    
 
The former Facility, commercial buildings around the Site, and the homes in the Study Area as 
depicted in Figure 3 are serviced by a municipal water supply.  EPA is not aware of any private 
water wells in the Study area. 
 
 

3. SECTION III:  Environmental Investigations From 1985 – Present  
 

3.1 Historical Environmental Investigations (1985 – 2018)  
 

3.1.1 Former Plating Room Floor and Sanitary Sewer Line (1985) 
 
In 1985, Allied/Bendix began a cleanup of the area around the former plating room facilities, 
including removing the plating room floor and excavating the soil beneath to a depth of nine feet.  
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The 572 tons of impacted material was sent for off-site disposal.  Allied/Bendix treated the 
excavation with calcium hypochlorite, then backfilled the pit with clean soil and poured a new 
concrete floor.  Allied/Bendix also replaced the sanitary sewer lateral beneath the property and 
replaced 300 feet of damaged sanitary sewer line on its property, locating the new line 
approximately 35 feet to the east to avoid potentially contaminated soils.  In 1985 Allied/Bendix 
also excavated and disposed of approximately 856 cubic yards of impacted soil from beneath the 
former plating room floor, disconnected and plugged the subject Site’s former sanitary sewer 
lateral and installed a new sanitary sewer lateral beneath the property. The old sanitary sewer line 
was left in place and was addressed in 2018.  
 

3.1.2 Storage Tanks (1990)  
 
An underground cyanide tank and above-ground container storage area were “clean closed” 
under IDEM authority.  There are no records of other underground tanks at the site.  Borings 
installed around the Site for other purposes did not encounter any buried tanks or infrastructure 
such as piping.  
 

3.1.3 Source Area Remediation (2006 – 2012)  
 
Numerous corrective actions have been implemented at the plating room source area, including 
completion of an enhanced bioremediation pilot study (2006 and 2010/2011); installation of a 
vapor mitigation system at the former manufacturing facility (2010); source remediation using 
In-Situ Chemical Oxidation (ISCO) beneath the former plating room (2011/2012) and 
installation of a sub-slab vapor barrier beneath the new concrete floor of the former plating room 
(2012). 
  

3.2 Environmental Investigations Overview (2018 – Present)  
 
The renewed investigations at Amphenol began in July 2018,2 in response to community 
concern about residual VOC contamination from the historical releases by the Bendix 
Corporation, including emissions from the groundwater recovery system.  EPA first required that 
Amphenol investigate the ambient (outdoor) air around the system and its vent pipe under an 
EPA approved work plan.  The system pumps in or “recovers” contaminated groundwater and 
removes the VOCs through an air-stripping process.  The ambient air investigation using 
specialized instruments placed around the Site perimeter showed that VOC levels were below 
residential screening levels or not detectable (“non-detect” as reported by the laboratory).  The 
data was posted on the Amphenol site web page in early August 2018, along with a fact sheet 
explaining the investigation.  
 
For the renewed investigation into Site conditions, EPA’s risk management strategy was to 
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initially focus on vapor intrusion investigations in homes to determine what immediate response 
actions might be needed to mitigate any exposure risks to residents from VOCs (see Section IV. - 
Interim Measures).  When the residential indoor air investigations were underway, Amphenol 
began investigating the extent of contaminated environmental media both on- and off-Site, as 
described below.   
 

3.3 Off-Site Environmental Investigations (2018 – Present)  
 

3.3.1 Off-Site Contaminant Characterization    
 
Land-use in the off-Site portion of the Study Area is primarily residential with some light 
industrial properties.  Investigations determined that the Study Area was still impacted with VOC 
contamination 35 years after the releases ended in 1983.  VOCs were found in the groundwater, 
soil/sewer bedding and vapors were found in the sanitary sewer system, including the lateral pipe 
connections to homes.  Amphenol completed a sanitary sewer and soil remedy in 2019 – 2020, as 
an interim measure to mitigate vapor intrusion from the sewer pathway.  The City of Franklin, 
Amphenol, and EPA worked together on a sewer replacement and soil removal project as the 
City had been planning a sewer improvement project in the Study Area before EPA decided to 
pursue additional Site investigation.  The removal of contaminated soil and sewer bedding, sewer 
pipe and groundwater reduced the potential for further groundwater contamination (see the 
Interim Measures and Other Cleanups Section IV below). 
The off-Site corrective measure evaluation focused on impacts at residential properties and 
public ROWs within the Study Area impacted by contaminants of concern (COCs) which 
originated from the Site.    
 

3.3.2 Off-Site Indoor Air Vapor Intrusion Investigation 
 
Homes in the Study Area were targeted for indoor air testing if they were: 

1) Above the contaminated groundwater plume; 
2) Adjacent to tested homes where the soil gas or indoor air exceeded the screening level; 

and/or 
3) Adjacent to a sanitary sewer line with elevated vapor measurements. 

Homes on the list were identified as “Priority Residences” (PR).  Based on the above 
requirements for indoor air testing, 42 homes were identified for indoor air testing.  Thirty-seven 
homes were sampled; five homeowners declined access.  See the Residential Indoor Air 
Sampling Summary in Table 1.  
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Amphenol tested indoor air of homes where access was granted between 2018 and 2020 (37 of 
42 homes).  Homes were tested both in summer and winter to capture vapor intrusion potential 
under changing conditions.  Amphenol used vapor leak pressure tests at homes where sewer 
main and lateral pipe (connections to the sewer main) vapors were elevated. Amphenol also 
repaired plumbing systems in nine homes, where conditions in the piping created a potential 
conduit for vapors.  In seven homes where soil gas and or indoor air exceeded screening levels, 
Amphenol installed sub-slab depressurization systems that captured and vented vapors trapped 
beneath the slab to assure the vapors did not enter the home. In many of these homes, the 
mitigation systems were installed as a conservative measure because changing conditions such as 
seasons, heating and cooling system use, and groundwater levels could promote vapor intrusion.  
Generally, the historical release of VOCs to the soil and groundwater created a vapor intrusion 
exposure concern for certain homes south of the Site.   
 
Homeowners within the Study Area were kept informed and engaged during the indoor air 
testing process.  First, they were contacted by Amphenol’s consultant via letter to explain vapor 
intrusion concerns and to request access (Amphenol Corp was the party completing the testing, 
so they were party to the access agreement).  Once appointments were made, the sampling was a 
three-day process.  The first day, testing equipment was set up, the second day, the 24-hour 
sample cannister was installed, and on the third day the sample canister was removed and sent to 
the laboratory for analysis.  
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Preliminary laboratory results were generally provided to Amphenol by the laboratory within 
three days.  A third-party validation service provided validated results within approximately 10 
days after receipt of the Quality Assurance/Quality Control (QA/QC) data package from the 
laboratory.  Homeowners were provided their results by letter and provided the opportunity to 
meet in person if desired.  If conditions met the criteria for recommending a vapor mitigation 
system (soil gas or indoor air exceedance of screening levels), Amphenol’s consultant would also 
meet with the property owners in person to discuss the results and recommended next steps or 
discuss this matter over the telephone if the property owner was not available to meet in person.  
EPA and ATSDR also spoke with some homeowners about sampling results. 
 

3.3.3 Off-Site Groundwater Investigations 
 

Amphenol assessed groundwater conditions to determine the extent of the PCE and TCE plumes.  
For the investigation, Amphenol used existing and new groundwater monitoring wells, and 43 
temporary well points to sample groundwater.  The results were used to define the extent of 
contamination in the shallow (groundwater table interface) and deep (base of Unit B) saturated 
portions of geologic Unit B.  
   
The groundwater plume extent was determined before and after the sewer and soil interim 
Measure (IM) was implemented; the groundwater treatment pilot study was initiated during 
construction of the IM.  The plume footprint indicates that the sanitary sewer system conveyed 
solvent waste from the former Bendix Site and that the waste leaked into the ground from cracks 
and unsealed joints in the sewer line.  The highest concentrations of TCE are near the sewer line 
and concentrations decrease farther away from the line.  Sampling results indicated that the IM 
and the pilot study reduced the PCE and TCE plume footprints (See Figure 8 and 9).  Prior to 
2019, eight off-Site monitoring wells were sampled and analyzed.  Sixteen monitoring wells 
were added to the monitoring network since 2018 to obtain information on the off-Site 
groundwater conditions. 
 

3.3.4 Off-Site Sewers Investigation 
 
In 2018, Amphenol collected sewer vapor samples from twenty-three (23) sanitary 
sewer manholes and four (4) storm sewer manholes using Suma Canisters™ along 
North Forsythe Street, Hamilton Avenue, Ross Court and Glendale Drive.  Except for 
the protection of workers in the sewers, there are no federal or state standards relating to 
sewer vapors.  As a reference point for the sewer vapor intrusion pathway, the sample 
results were compared to IDEM residential indoor air screening levels.   Fourteen 
manhole vapor samples were above the screening levels (SLs).  The observed 
concentrations were also compared to the Calculated Sewer Vapor Reference Value 
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(CSVRVs).  Concentration fluctuations were noted throughout the post Off-Site Interim 
Measures (OIM) confirmatory sampling events.  Amphenol measured VOC vapors in 
the sanitary sewer lines before and after the off-Site soil and sewer IM, see Table 2.  The 
initial investigation was to evaluate conditions in the sewer line and to inform the CSM 
about potential sewer vapor intrusion. 

 
 

Following the soil and sewer IM, Amphenol re-sampled the manholes along with the sewer 
laterals of several homes in April 2020.  The vapor levels were unexpectedly elevated in 
thirteen of the manholes.  Amphenol observed that the elevated vapor concentrations were a 
result of a malfunction of the on-Site groundwater recovery system based on sewer line samples 
upstream and downstream of the system and proposed a recovery system modification.  
Following EPA’s approval and the recovery system modification, Amphenol re-sampled the 
sewer lines and confirmed that the vapors had cleared.  For details, see the SSCMS and the 
Draft Post-OIM Sewer Gas VI Evaluation Report, June 24, 2020.  In addition, Amphenol re-
sampled sewer manholes in February 2021 to confirm that the sewer vapor levels remained low. 
(SSCMS, Table12, IWM, March 2022) 
 

In the SSCMS, Amphenol presents a Site-specific Calculated Sewer Vapor Reference Value 
(CSVRV) that can be used qualitatively to evaluate sewer vapor measurements.  The reference 
values are based upon attenuation factors developed using Site vapor measurements in the 
sanitary sewer main, home lateral, and indoor air.  Based on vapor analysis using the reference 
values, additional investigation may be initiated. 
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3.3.5 Off-Site Soil Investigation 

Based on the results of the off-Site sewer and soil gas investigations completed within the ROW 
in September/October 2018, Amphenol advanced forty-seven (47) off-Site soil borings and two 
(2) temporary well borings (TW-15 and TW-16) to the base of Unit B in 2019 to support 
development of the remedial design described in the Off-Site Interim Measure Work Plan (IWM 
2019). 
During the investigation, one hundred eighty-three (183) soil samples were collected and 
submitted for laboratory analysis of select VOCs.  The borings were continuously sampled and 
select sample intervals were submitted for laboratory analysis to determine the locations within 
the soil profile that were impacted by COCs (above, at, or below the sewer pipe).  Soil borings 
were concentrated in areas surrounding documented breaks in the sanitary sewer main observed 
in a 2015 sewer inspection by the City of Franklin.  Amphenol also placed soil borings 
approximately every 100 feet along the sewer main along portions of North Forsythe Street, 
Hamilton Avenue, Ross Court, and Glendale Drive.  Additional information about the OIM 
design-level soil boring locations can be found in the Off-Site Interim Measure Work Plan 
(IWM 2019).    
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3.3.5.1  Post-Construction Soil Analytical Results 
 

Following the interim measure construction, no unsaturated soil samples exhibited an adsorbed 
COC concentration in excess of the site-specific re-calculated MTGSL.  All other soil samples 
which exhibited a COC concentration in excess of a site-specific re-calculated MTGSL were 
saturated and the results are biased high due to the presence of impacted groundwater within the 
soil matrix. 
 

Post-construction sampling reported only 15 (including 3 duplicates) of the 183 soil samples 
exhibited COC concentrations that exceeded the Site MTGSLs.  All saturated zone soil samples 
were primarily from the base of Unit B. All off-Site soil samples exhibited COC concentrations 
less than residential cleanup goals (“RCG”) for residential direct contact (“RDC”) and 
Excavation Worker Soil Exposure Direct Contact Screening Levels (“EXDCSL”).  Laboratory 
analytical reports and third-party data validation reports were included in the OIM Report 
(IWM 2020). 
 

 

3.3.6 Off-Site Groundwater Pilot Study Evaluation 
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In 2019, Amphenol proposed a pilot study to evaluate whether in-situ injections of a treatment 
medium could destroy the chlorinated VOCs in the off-Site groundwater.  A remedial pilot 
study is used in a representative area to evaluate whether a full-scale application of the remedy 
being tested would be successful.  EPA approved the Pilot Study Work Plan (IWM 2019), 
which described the objectives and methods for evaluating an off-Site in-situ groundwater 
remedy.  Amphenol completed the pilot study between October 2019 through April 2020 using 
a specialized subcontractor.  The study evaluated the effects of injecting a treatment medium 
into the aquifer at two locations, Study Areas 1 and 2 (see Figure 10).  Overall, the testing 
showed that the treatment medium was successful at treating chlorinated VOCs.   
 
The pilot study was an in-situ approach, meaning that the testing was done in the ground at the 
Site itself, rather than in a laboratory.  The treatment medium being tested was sulfated zero-
valent iron mixed with activated colloidal carbon which had been successfully used to treat 
similar contamination at other Sites by the provider.  The approach was designed to enable two 
contaminant removal processes:  adsorption to soil particles by the carbon and chemical 
destruction of the VOCs by the sulfated zero-valent iron.  Refer to Remedial Technology Fact 
Sheet – Activated Carbon-Based Technology for In Situ Remediation, EPA April 2018 
https://www.epa.gov/sites/production/files/2018-04/documents/100001159.pdf. 
 
The testing areas were in the residential portion of the Study Area.  Area 1 surrounded 
monitoring well MW-35 on Hamilton Avenue near the entrance to Glendale Drive.  This area 
was representative of natural sub-surface conditions.  Observed groundwater improvements 
were representative of the expected results if this technology were to be employed throughout 
portions of the Study Area.  Area 2 was a linear zone along the newly installed sewer main on 
North Forsythe Street, approximately between monitoring well MW-37 and Ross Court.  Six 
temporary injection wells were installed within the observed saturated portion of Unit B, 
approximately 50 to 100 feet apart (the maximum thickness of saturation was 2.5 feet).  The 
injection wells were installed in the sewer main trench as the pipe was being replaced during 
OIM implementation activities.  These temporary injection points allowed for the introduction 
of a remedial mixture along the base of the newly installed sewer main.  The low-pressure 
injections at the base of the trench functioned as a remedial barrier as groundwater fluctuates 
within and across the sewer backfill area. 
 
For six months following the injections, Amphenol collected groundwater samples from three 
monitoring wells in the residential area (MW-31, MW-35, and MW-38).  The samples were used 
to evaluate the effectiveness of the groundwater treatment medium by comparing them to the 
baseline groundwater VOC concentrations.  Groundwater samples associated with the pilot study 
were analyzed for additional parameters beyond short-list VOCs in order to determine if cVOCs 
were being destroyed via the β-elimination pathway.  Groundwater samples from monitoring 
well MW-35 were collected to evaluate groundwater conditions in Area 1 and groundwater 
samples from monitoring wells MW-31 and MW-38 were collected to evaluate groundwater 
conditions in Area 2. 

https://www.epa.gov/sites/production/files/2018-04/documents/100001159.pdf
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The pilot study was successful in treating and reducing COCs in groundwater. The 
determination that the pilot study was a success was based on the observed decrease in 
dissolved VOC concentrations in groundwater and the generation of ethenes and ethanes also 
demonstrated that chlorinated VOCs were being destroyed via the β-elimination pathway, in 
lieu of the hydrogenolysis reductive dichlorination pathway which generates cis-1,2-DCE, 
trans-1,2-DCE, and VC.  PCE was not present in monitoring well MW-35 during the baseline 
sampling event.  However, PCE was reduced 53 percent at monitoring well MW-38 which is 
located 30 and 60 feet from the two closest pilot study injection points. Groundwater results at 
monitoring well MW-35 reflected the complete elimination of chlorinated VOCs without the 
generation of any daughter by-products and groundwater results at monitoring well MW-38 
exhibited a 74% reduction in VOC concentrations.  Dissolved oxygen and ORP field data 
readings demonstrated that an anaerobic environment was present in the vicinity of monitoring 
well MW-35 while data obtained from monitoring wells MW-31 and MW-38 only exhibited 
temporary periods where the subsurface environment may have become anaerobic. 
 
For more details and tables summarizing pilot study groundwater analytical results, see the 
SSCMS and the Off-Site Groundwater Treatment Pilot Study Evaluation Report (IWM 2020). 
 

3.4 On-Site Environmental Investigations (2018 – Present)  
 

3.4.1 Source Area Remediation (2019)  
 
Numerous corrective actions have been implemented at the plating room source area, including:  
in 2019, Amphenol dug out the old sanitary sewer line and surrounding 341 tons of contaminated 
soils for off-site disposal (while mobilized for the off-Site Sewer and Soil Interim Measure).   
 

3.4.2 On-Site Storm Sewer Repair (2021)  
 
Amphenol repaired the 600-foot portion of a municipal sewer line that crosses the Site to prepare 
for the Final Remedy.  A September 2020 video and visual inspection of the interior of the 60-
inch diameter corrugated metal pipe reported separated joints where the original seals had 
deteriorated.  Minor portions of the storm sewer line intersect the water table.  However, the on-
Site groundwater recovery system depresses the groundwater sufficiently to keep the line above 
the water table.  In preparation for remedial work that will require turning off the system which 
would raise the water table, Amphenol repaired the line to prevent interception of contaminated 
groundwater.  The stormwater line was thoroughly cleaned before work began.  In addition, the 
storm sewer rehabilitation will be completed in anticipation of the selection of an on-Site remedy 
to minimize the potential for short-circuiting of injected materials.  The stormwater line 
discharges to Hurricane Creek.  See the Storm Sewer Rehabilitation Summary Report (IWM 
2021 July).  A detailed description of on-Site sewer IM is included in Interim measures Section. 
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3.4.3 On-Site Indoor Air Vapor Intrusion Investigation 
 
Indoor air of the on-Site commercial building was tested twice between 2019 and 2020; no 
exceedances of the VOCs were reported.   
 

3.4.4 On-Site Soil and Groundwater Investigation  
 
The primary objective of the on-Site soil and groundwater investigation was to define the 
horizontal and vertical extent of adsorbed-phase VOCs and potential non-aqueous phase liquid 
(NAPL) in soil, and to provide information on groundwater conditions.  This soil and 
groundwater information was used to design a remedy.  Soils with high concentrations of VOCs 
adsorbed onto soil particles can contaminate groundwater by partitioning (phase or dissolve) 
into groundwater where they move with the groundwater as a contaminated plume.  An 
objective of the Final Remedy is to treat these high concentration source areas  contributing to 
groundwater contamination.   
 
 Soil conditions were characterized using a two-step approach in three phases between May 2020 
and January 2021.  The information from the on-Site soil and groundwater investigations was 
used to develop the proposed on-Site source-area and groundwater remedy.  See the soil 
investigation report and the SSCMS for additional details (IWM 2022). 
 
In the first of a two-step approach, mechanical soil borings were drilled to prepare for 
membrane interface probe (MIP) screening technology.  MIP screening is a qualitative 
approach that identifies VOC locations in real time.  The initial stage of source characterization 
provided data regarding relative VOC contaminant mass distribution in the soils as well as 
hydrogeologic properties of the subsurface.  The second stage of soil characterization utilized 
standard Geoprobe® soil borings to screen and collect soil samples for laboratory analysis.  
During the investigation 327 soil samples (excluding QA/QC soil samples) were collected and 
submitted for laboratory analysis of select VOCs. 
 
The soil investigation reported that the zone at the bottom of Unit B and the top of Unit C is the 
area of greatest concentrations of VOCs.  These are low permeability zones (clay and silty 
soils) of the saturated portions of Unit B and within the top foot of Unit C, with impacted 
depths ranging from 18 to 25 feet bgs.  This zone is considered a source area and a continuous 
source of VOC contamination to local groundwater.   
 
Based on the investigation, the source area appears to begin beneath the former plating room on 
the southwest corner of the building, extends onto nearby property.  The selected treatment area 
is defined by areas where soil concentrations were found to exceed 40 mg/kg for either PCE or 
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TCE.  The 40 mg/kg level for PCE and TCE at the source area was selected as an engineering 
design marker for the proposed injection remedial strategy.  During investigation activities soil 
concentrations in excess of 40 mg/kg were focused on and considered part of the source area. 
This area required additional efforts to reduce adsorbed COC concentrations using more 
aggressive chemical technologies (ISCO) and then use of less aggressive chemical technologies 
(In-Situ Chemical Reduction and Bio-remediation).  Once these higher source area 
concentrations have been reduced via ISCO injections, then In-Situ Chemical Reduction (ISCR) 
and Bio-remediation activities will follow in the source area.   
 
Generally, the areas to be treated are the former plating room where the release originated and 
the area along the former sanitary sewer lateral pipe.  The lateral pipe conveyed the historical 
releases to the sanitary sewer main line connected to the residential area.  In 2019, the original 
pipe and the surrounding soil was excavated for disposal.  The remedial design investigations 
demonstrated that remaining, deeper soils are groundwater contamination source areas.  The 
larger on-Site treatment area is defined by areas where soil VOC concentrations exceeded the 
IDEM Residential Closure Guidance RDC Screening Levels (RCG RDCSLs) at nearby 
properties.   
 
In general, soil concentrations in excess of Corrective Action Objectives (CAOs) are limited to 
the lower two (2) to four (4) feet of Unit B and the upper one (1) to two (2) feet of Unit C and 
are concentrated in the silt and clay-rich soils in those zones.  The approximate depths of the 
on-Site impacted soils range from approximately 18 to 25 feet bgs.  The soil investigation also 
identified the spatial extent of NAPL, an organic liquid that does not mix with water and will 
continue to be a direct source of long-term release of chemicals of concern to groundwater.  
Based on laboratory results and field observations, NAPL was observed in very few sample 
locations. Additionally, the laboratory results and field observations show soil impacts in 
excess of CAOs are limited to the lower two to four feet of Unit B and the upper one to two 
feet of Unit C having silt and clay-rich soils.  For a detailed description of the investigation, see 
the SSCMS and the OSI Work Plan (IWM 2018). 
 
Based on the soil and groundwater investigations, the proposed source area treatment zone 
encompasses approximately 74,000 square feet; the source area is estimated to be 30,500 square 
feet as shown in Figure 11.  Amphenol is proposing to treat the soil source areas to reduce the 
amount of new groundwater contamination, as well as treating the VOCs already in the 
groundwater.   
 
 
 

3.4.5 On-Site Groundwater Investigations 
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On-Site source area characterization and semi-annual monitoring groundwater sample results 
have demonstrated that VOC impacts above screening levels are limited on-Site to the areas 
beneath, west, and south of the former plating room at the facility.  Groundwater impacts are not 
present beneath the facility building, outside the footprint of the former plating room.  
Groundwater impacts downgradient (south) of the former plating room are concentrated along 
the former sanitary sewer lateral from the facility and sanitary sewer main along portions of 
Hamilton Avenue and North Forsythe Street.  Groundwater impacts have been defined laterally 
and vertically and are confined within Unit B.  The majority of cVOC impacts were observed in 
the bottom of the saturated portion of this geologic unit. High-concentration soil cVOC impacts 
have been observed in the upper one to two feet of this geologic unit in the immediate vicinity of 
the Site.  Impacts related to cVOCs from the Site have not been observed within Unit D which 
was evaluated for the 1994 remedial facility investigation. 
 
Reviewing the characterization data, IWM identified a data gap about conditions around the 
former plating room.  In January 2021, fourteen temporary wells and two permanent monitoring 
wells were installed within and surrounding the former plating room to assess source area 
groundwater conditions.  Groundwater monitoring data from the existing monitoring well 
network, the temporary wells, and recently installed on-Site and off-Site monitoring wells have 
defined the on-site plume. 

 
See available information at: https://www.deq.virginia.gov/land-waste/land-remediation/voluntary-
remediation/risk-assessment. 

4. SECTION IV:  Interim Measures Under the RCRA AOC 
 
IMs are clean-up actions completed by the company/responsible party in advance of EPA’s Final 
Remedy selection.  Generally, interim measures are completed to stabilize a Site or to intercede 
when there are immediate threats to human health and the environment.  At Amphenol, there 

https://www.deq.virginia.gov/land-waste/land-remediation/voluntary-remediation/risk-assessment
https://www.deq.virginia.gov/land-waste/land-remediation/voluntary-remediation/risk-assessment
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were two basic periods of interim remediation:  1995 – 1997 and 2018 – 2020.  In 1997, EPA 
selected an Interim Final Remedy to continue operating the groundwater recovery system 
installed in 1995; the system continues to operate. 
In the 1990s, the remedial work to control and remediate contaminated groundwater was 
considered to be interim due to the way the 1998 AOC was written.  The AOC required the 
operation and enhancement of the existing pump-and-treat system designed to contain 
groundwater on-Site by pumping and to remove VOCs from the groundwater using air stripping.  
In addition, the AOC required an investigation to determine whether the Site had a northward 
VOC plume that was contaminating the Webb Well Field, a private municipal water supply 
system.  If the investigation concluded such contamination was occurring from the Facility to the 
Webb Well Field, additional remediation would have been considered.  Therefore, the pump-
and-treat system was considered to be an interim remedy rather than a Final Remedy.  When 
IDEM determined that a different site was contaminating the well field and included that site in 
its State Cleanup Program, EPA concluded its investigation requirement.  The 1997 Interim Final 
Decision did not include remediation of the VOC-contaminated media in the residential area 
based on an EPA-contracted 1996 risk assessment concluding that the off-Site residual 
contamination did not pose a risk to residents.   
 

4.1 Interim Measures  
 

4.1.1 Groundwater Pump-and-Treat System (1995 – present)  
 
In 1995, Amphenol installed and began operating an on-Site groundwater pump-and-treat 
remedial system (“groundwater recovery system”).  The purpose of the groundwater recovery 
system is: 

1) to recover and treat impacted groundwater: 
2) use hydraulic control to keep the on-Site groundwater contamination within property 

boundaries; and 
3) to depress the surface of the water table below the storm sewer invert, thereby 

minimizing the possibility of VOCs migrating into the storm sewer and ultimately 
discharging to Hurricane Creek.  
 

The groundwater recovery system interim measure was activated at the Site in February 1995 
and has operated continuously since that time.  Currently, around 18 million gallons of on-Site 
contaminated groundwater are treated yearly.  As of April 2021, the system had treated 
299,930,870 gallons of groundwater since installation. The groundwater recovery system (pump 
and treat) had multiple monitoring wells near the pump wells which show the trends in 
contaminants in groundwater, those monitoring wells are listed in the first column in Table 5.  
From when the wells were first installed to April 2021 a more than 90% reduction was seen in all 
the monitoring wells indicating very good performance of the recovery system.  The cleaned 
water is discharged to the sanitary sewer line pursuant to a permit and conveyed to the Franklin 
wastewater treatment plant.  
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To ensure proper performance of the groundwater recovery and treatment system, Amphenol 
performs routine operation and maintenance inspections.  Twice per month, contractors measure 
the rate of groundwater flow into the system, groundwater elevations of the recovery wells, 
routine inspections and necessary repairs of influent and effluent lines, and air stripper 
maintenance.  
 
Once per month, the depth to groundwater is recorded in specific monitoring and recovery wells. 
The air stripper trays and effluent discharge line are inspected and cleaned as necessary.  Also, 
influent sediment filters are replaced monthly.  Quarterly operation and maintenance activities 
include, complete disassembly and cleaning of the air stripper trays and sump, maintaining the 
sequestering agent system, and inspecting the air stripper blower lubrication.  All recovery well 
pumps are also removed and cleaned on a quarterly basis.  For more detailed information, refer 
to the Semi-Annual Reports on the groundwater recovery system.   
 

4.1.2 Vapor Intrusion Investigation and Mitigation Measures (2018 – 2020)   
 
In 2018, EPA required that Amphenol test the indoor air of homes in the Study Area for vapor 
intrusion, and to perform any mitigation measures needed to eliminate exposures.  The indoor air 
vapor intrusion investigations followed an approved EPA work plan that was based on the 
EPA/OSWER Technical Guide for Assessing and Mitigating the Vapor Intrusion Pathway from 
Subsurface Vapor Sources to Indoor Air (2015) (See 
https://www.epa.gov/sites/default/files/2015-09/documents/oswer-vapor-intrusion-
technical-guide-final.pdf).  See the discussion on the Conceptual Site Model, above, for 

https://www.epa.gov/sites/default/files/2015-09/documents/oswer-vapor-intrusion-technical-guide-final.pdf
https://www.epa.gov/sites/default/files/2015-09/documents/oswer-vapor-intrusion-technical-guide-final.pdf
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information on the selection of homes for indoor air testing and the discussion on Corrective 
Action Objectives, below, for information about how the Vapor Intrusion Screening Levels 
(“VISLs”) were selected and developed.  Consistent with the CSM, Amphenol tested homes and 
the on-Site building for vapor intrusion considering the groundwater and sewer conduit vapor 
intrusion pathways.  See Table 2 and 3 for a tabulation of testing results.   
 
Most of the residential indoor air vapor intrusion screening level exceedances were the result of 
faulty plumbing within the residence.  Following vapor leak tests and corresponding plumbing 
repairs, residences which had previously exhibited an exceedance of a VISL or which had COC 
concentrations approaching their respective VISL no longer exhibited elevated COC 
concentrations. 
 
Residential Indoor Air (IA) VISL exceedances were not observed as part of typical vapor 
intrusion (soil gas entering through the foundation or crawlspace) in residences constructed 
with slab on-grade or crawlspace foundations.  The only residences that exhibited the potential 
for vapor intrusion were constructed with full or partial basements (homes with elevated soil 
gas or indoor air measurements).  In this type of residence, basements extend into the 
unconfined, sandy, water-bearing unit that exists beneath the Study Area (identified as “Unit 
B”).  Residences slab on-grade or crawlspace foundation configurations contact the clayey 
geological unit in the Study Area, “Unit A.” 
 
Amphenol also tested indoor air in the on-Site occupied commercial building during two 
sampling events during two worst-case scenario winter sampling events in December 2018 and 
March 2020.  The risk screening analysis using commercial indoor air screening levels 
demonstrated that there were no indoor air issues or potential health risks due to an indoor air 
inhalation pathway from vapor intrusion.  

4.1.3 Sewer and Soil Interim Measures (2019 - 2020)  
 
The sewer and soil interim measures were designed to remove source materials (VOC impacted 
soil and groundwater) surrounding the sanitary sewer main and minimize the infiltration of 
VOC-impacted groundwater and vapors into the sanitary sewer system.  While the IM was 
successful, there were constraints during the construction that prevented eliminating all vapors 
from the sewer system originating from the original releases.  These are expected to be 
eliminated with the Final Remedy.    
Amphenol coordinated with the City of Franklin, which had been planning sanitary sewer repairs 
in the area, to share engineering, planning, and outreach resources, and for partial cost-sharing.  
Remedial construction began in August 2019 and was mostly completed by December 2019, 
except for re-paving and restoration work that needed warm weather to complete.  The interim 
measure consisted of the replacement of sewer mains made of vitreous clay pipe along portions 
of Forsythe Street and Hamilton Avenue and lining portions of existing sewer pipe on Ross 
Court, Glendale Drive, Forsythe Street, and Hamilton Avenue with cured in place pipe (CIPP) to 
minimize the infiltration of VOC impacted groundwater and vapors into the sanitary sewer 
system.   
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In addition to addressing the sewer mains, several residential pipes that connect homes to the 
sewer main (laterals) were replaced or repaired. Some private sanitary sewer laterals were not 
replaced due to their configuration within the homes (i.e., pipe location beneath structures with a 
basement).  Sewer laterals are generally located within the unsaturated zone of Unit B and are 
susceptible to cVOC vapor intrusion that could contaminate the sewer main.  While the interim 
measures were aimed at removing the impacted laterals, the proposed remedy is aimed at 
removing the vapor source within the unsaturated zone of Unit B.  This approach would 
eliminate the need for replacing the sewer laterals as the sewer main would not be impacted with 
cVOC vapors from the treated soil. 
The interim measure included the removal of impacted soil and groundwater surrounding 
portions of the sanitary sewer system along Hamilton Avenue and North Forsythe Street.  
Performance monitoring includes observing VOC concentrations in monitoring wells 
downgradient and adjacent to the remediated areas. See Table 6 for a summary of work 
completed under this IM. 
 
Table 6: Sewer and Soil Interim Measure Summary  

 
 
EPA hosted Open House meetings in Franklin with the cooperation and support of the City of 
Franklin and IDEM in August and December 2019.  The August meeting focused on explaining 
the interim remedy construction logistics and schedule, particularly how residents would be 
accommodated during any inconveniences created by the construction (e.g., traffic patterns).  By 
the December meeting, the construction was mostly completed, and the focus of the meeting was 
to explain the completed and remaining (warm weather) portions of the remedy.  The meetings 
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included staffed poster sessions to answer questions and to explain other aspects of the 
Amphenol Site corrective action, while IDEM answered questions about the Sites under its 
jurisdiction.   
5. SECTION V: RISK EVALUATION AND CORRECTIVE ACTION OBJECTIVES 

 

5.1 Site Risks   
 
The historical release of VOCs to soil and groundwater by the Bendix Corporation created a 
vapor intrusion exposure concern.  EPA required that Amphenol sample environmental media 
and analyze potential risk to human health by comparing the analytical results to the conservative 
risk-based screening thresholds.  EPA’s first priority for the Site was the evaluation and 
mitigation of any immediate risks to people from vapor intrusion and the elimination of any 
potential exposure pathways identified. Amphenol addressed the immediate potential exposure 
risk from vapor intrusion in homes during 2018 through 2020.  During this period, the indoor air 
of homes was tested for potential exposure risk from VOC vapors entering homes from beneath 
(soil vapors) and from sewer vapor intrusion.  Seven homes had vapor mitigation systems 
installed and plumbing repairs were made in nine homes.  The interim measures of residential 
vapor mitigation system installations and plumbing system repairs, and also the soil and sewer 
IM, has eliminated or mitigated exposure to residents via the sewer vapor intrusion and 
groundwater migration pathways.  Although current exposure conditions are controlled, 
groundwater VOC concentrations remain above the groundwater VISLs in some off-Site areas.  
The proposed Final Remedy is designed to meet the groundwater vapor exposure standards. 
Cleanup measures to address potential future exposure risk that ensure that groundwater leaving 
the former Amphenol Site is below VISLs is a short-term objective.  The long-term objective is 
to clean groundwater to at or below the Maximum Contaminant Limits (MCLs) for drinking-
water.  Table 7 provides a summary of the evaluation and the potential exposure pathways for 
each medium.  See Table 4 for the highest on-Site soil VOC concentrations and the SSCMS 
Table 1 for a comprehensive report of on-Site VOC soil concentrations.   
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Table 7: Risk Evaluation Summary, Cleanup Objectives, Interim Measures and Proposed Remedies
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The proposed Final Remedy and associated remedial goals are designed to protect human health 
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and the environment by mitigating potential risk to current and future receptors. Table 7 
summarizes the risks associated with soil, ground water and vapors found at the site. 
 
EPA’s corrective action goal for groundwater is to prevent adverse effects to human health and 
the environment, both now and in the future.  EPA believes that short-term exposure prevention 
and long-term cleanup goals are both essential elements to achieve this overall goal.  EPA 
expects final remedies to return groundwater to its maximum beneficial use within a timeframe 
that is reasonable, given the particular circumstances of the Site.  This is a general EPA goal 
regardless of whether the aquifer is currently being used for a water supply or has the potential to 
be used as a water supply.  The long-term goal is to remediate the groundwater to the National 
Primary Drinking Water Standard Maximum Contaminant Levels (MCLs).    
In addition to attaining the reduced concentrations of COCs in environmental media, the selected 
corrective measure should allow for the deactivation of the current on-Site pump-and treat 
system.   

 

5.2 Conceptual Site Model (Figure 6) and Amphenol Study Area (Figure 3)   
 
EPA’s investigations for the Site were governed by a conceptual site model (“CSM”) which 
integrated Site physical characteristics, sources of contaminants, their fate and transport (where 
and how far it may have traveled and how deeply), affected environmental media, and 
potentially exposed people (receptors).  EPA used the CSM to identify data gaps and what 
environmental media to sample and re-sample.  The initial CSM was developed from the 
historical investigations (1990s) and the years of operational reports from the on-Site 
groundwater recovery system.  The CSM was updated in 2018.  The updated CSM indicated 
potential exposure pathways existed from both groundwater vapors and sewer vapors entering 
homes.   

Between 2018 and 2021, Amphenol investigated the conditions in groundwater, soil vapor, soil, 
sewer vapor, residential and commercial indoor air, and ambient air.  The extent of 
contamination defined the boundaries of the Study Area, the area thought most likely to be 
impacted by the release of contaminants from the Amphenol site. The Study Area included 
portions of streets and nearby structures near to and down-gradient of the Site, including 
Hurricane Road, Hamilton Avenue, Forsythe Street, Glendale Drive, and Ross Court. (See 
Figure 3).  All investigations proceeded under EPA approved work plans.  For investigation 
details, see the referenced work plans and reports.   
IDEM has calculated Default Closure Levels (DCLs) for the State of Indiana to protect human 
health and the environment from contaminants present in industrial and residential settings.  The 
residual contaminant levels below these DCLs do not pose an unacceptable risk to people or the 
environment if exposure to the contaminated media occurs through the following pathways: 

• Incidental ingestion;  
• Incidental dermal contact; and 
• Inhalation of dust/volatiles. 
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The acceptable target risk level for the IDEM DCLs has been set at 1x10-5 excess cancer risk 
(meaning one in one hundred thousand persons may experience an additional lifetime cancer 
risk) and at a hazard quotient value of 1 for non-cancer health risks.  These target levels are 
derived from a combination of default exposure parameters, chemical/physical properties of 
contaminants, toxicological data and other relevant criteria to evaluate the impact of chemicals 
on human health.  IDEM’s DCL risk level is at the midpoint of EPA’s acceptable risk range. 
EPA evaluated IDEM’s VISLs and determined that they were comparable to the SLs developed 
by EPA and appropriate to use for screening and as the media cleanup standards for this Facility.    
Based on the results of Site characterization work, depths to impacted soils, and an evaluation of 
potential receptors and exposure pathways, the following environmental media screening levels 
and CAOs for the protection of human health apply to the Site:  

5.2.1 Environmental Media Screening Levels* 
 

9. RDCSL:    Residential Direct Contact Screening Level 
10. EWDCSL:    Excavation worker soil direct contact screening level 
11. IDCSL:   Industrial/commercial direct contact screening level 
12. MTGSL:    Migration to groundwater screening level 
13. RIASL:   Residential Indoor Air Screening Level 
14. IIASL:   Industrial Indoor Air Screening Level 
15. SGeSL:  Soil Gas Screening Level 
16. SGssSL:   Subslab Soil gas /Sewer gas Screening Level 
 

*These levels are based on IDEM Remedial Closure Guidance (IDEM RCG), 
(https://www.in.gov/idem/cleanups/resources/technical-guidance-for-cleanups/idem-
screening-and-closure-level-tables/) and EPA’s drinking water standards also known as 
maximum contaminant levels (MCLs) (https://www.epa.gov/ground-water-and-drinking-
water/national-primary-drinking-water-regulations).  

 
While the above screening levels are based on conservative site geology or exposure conditions, 
IDEM RCG allows the development of media-specific clean-up levels or cleanup objectives 
based on the field data documenting site-specific geology and the fate and transport of 
contaminants of concern.  Following this approach, Amphenol developed the following site-
specific criteria to support the cleanup objectives: 
 

c) Calculated Sewer Vapor Reference Value (CSVRVs): Vapor in Sewer Manholes 
CAOs, for details, see section 2.2 of the SSCMS (2022) and the Draft Post-OIM 
Sewer Gas VI Evaluation Report, June 24, 2020. 

d) Re-calculated RCG MTGSL: Site-specific Migration from soil to groundwater 
CAOs, for details, see section 2.2 of the SSCMS (2022). 

 
The initial CSM and the targeted list of COCs were based upon review of historical 
investigations, current investigations and operational reports for the groundwater recovery 
system.  A list of COCs included the following compounds: TCE, PCE, VC, trans-1,2-DCE, 1,1-

https://www.in.gov/idem/cleanups/resources/technical-guidance-for-cleanups/idem-screening-and-closure-level-tables/
https://www.in.gov/idem/cleanups/resources/technical-guidance-for-cleanups/idem-screening-and-closure-level-tables/
https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations
https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations
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DCA, cis-1,2-DCE, 1,2-DCA, MC, and 1,1,1-TCA.  PCE was found primarily on-Site and TCE 
was found primarily off-Site.  TCE is the more mobile of the two cVOCs, particularly in 
groundwater.  1,2-DCA was found in the indoor air of a few homes but as it was not also found 
in soil gas or sewer vapors, meaning that its presence was not attributed to vapor intrusion.  1,2-
DCA vapors emitted from consumer products such as home decorations made of molded 
plastics.  PCE and TCE became the risk-drivers as they are the most volatile and mobile of the 
COCs found on this site. 
 
As data were collected about conditions in groundwater, soil,  sewer vapor, and indoor air, EPA 
and Amphenol adjusted the CSM and expanded the list of homes targeted for indoor air testing.  
When a tested home indicated potential vapor intrusion, the adjacent homes were added to the 
testing list.  The list expanded to 42 homes.  Between July 2018 and October 2020, under EPA 
oversight, Amphenol tested the indoor air of 37 homes where access was granted (homeowners 
of five homes denied access).  EPA and ATSDR evaluated and discussed the indoor air testing 
results with Amphenol to identify any homes needing mitigation measures or further testing such 
as plumbing system integrity.    

Where investigations identified contaminated media, subsequent sampling was often completed 
to refine the CSM.  After each sampling event or investigation phase, EPA worked with 
Amphenol to evaluate the CSM and determine the adequacy of the data to support decision-
making (for example, which additional homes should be added to the indoor air testing list).  The 
updated CSM identified two potentially complete contaminant transport pathways into homes: 
via groundwater vapors and sewer vapors.  The figure (Figure 1) below shows the preliminary 
CSM used to guide the investigation of vapors at the site and in the Study Area. 
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Figure 1: Vapor Exposure Pathways 

 

 

5.3 Environmental Indicators  

EPA developed two “environmental indicators” (“EIs”) to track conditions at cleanup sites that 
affect human health and groundwater impacts.  The Human Exposure EI identifies whether there 
are any unacceptable human exposures to contamination at the Facility, and the Groundwater EI 
identifies whether any contaminated groundwater from the Facility is not stabilized and 
migrating off-site.  EPA uses the EI evaluations to assess whether immediate or early 
intervention is needed at a site (such as an interim measure to prevent people drinking 
contaminated groundwater) and to help identify data gaps and focus data collection.  The EI 
evaluations are a “snapshot” of conditions and use available environmental data, such as 
measurements of contaminants in groundwater, within a decision matrix.   
 
In 2019, based on the re-evaluation of Site conditions, EPA reversed its previous Human 
Exposure and Groundwater EI determinations that showed conditions at the Site were under 
control.  The original determinations made in 2000 were based on data and risk criteria available 
at the time.  However, as explained in Section I, in 2018 EPA began reviewing historical data 
and collecting new data that indicated potentially complete VOC exposure pathways to people 
still existed.  EPA immediately required that Amphenol begin residential vapor intrusion 
investigations and intervention steps where needed.  While the renewed investigation confirmed 
that the groundwater plume was not expanding, groundwater VOC concentrations were above 
the VISL beneath homes and therefore considered to not be “under control.”   
 
From 2018 through 2020, Amphenol tested the indoor air of homes where access was granted 
and when potential vapors were found, completed interim measures in homes to mitigate 
potential vapor intrusion via the groundwater and sewer migration pathways.  In 2019, 
Amphenol completed the soil and sewer interim measure in the residential area (and additional 
sewer and soil work on-Site) to remove sources related to the sewer vapor intrusion pathway.  
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Currently, there are no known unacceptable exposure to people from vapor intrusion.  The 
existing groundwater plume in the residential area does not pose risk through a drinking water 
pathway or through surface water interaction.  Residents are connected to municipal water.  The 
Human Health Environmental Indicator (CA725) determination will be further updated when the 
Final Remedy performance monitoring is conducted.  In addition, when the Final Remedy 
performance monitoring is conducted, EPA will re-evaluate and update the Groundwater 
Environmental Indicator (CA750) determination if warranted.  
 

5.3.1 Risk Evaluation for Construction and Remediation Workers 
 
Table 3 and Table 4 identify the exceedance of screening levels for construction workers.  
Exposure to contaminated subsurface soil and groundwater is potentially a complete pathway for 
construction or remediation workers through inhalation of contaminants.  However, construction 
workers are not expected to come in contact with soil or groundwater through ingestion or 
dermal contact pathways. Groundwater impacts are not present beneath the facility building or 
outside the footprint of the former plating room.  Groundwater impacts downgradient (south) of 
the former plating room are concentrated along the former sanitary sewer lateral from the facility 
and sanitary sewer main along portions of Hamilton Avenue and North Forsythe Street.  On-Site, 
the top of the groundwater (“water table”), is around 7 – 17 feet bgs, depending on the well 
measured and year. The water table becomes shallower as it approaches Hurricane Creek where 
it is less than 3 feet bgs.  Currently, no excavation is planned to address the contamination as the 
approximate depths of the on-Site impacted soils range from approximately 18 to 25 feet bgs.  
The risk to construction or excavation workers associated with the inhalation pathway of soil or 
groundwater is negligible because health and safety programs are in place requiring personal 
protective equipment for any environmental investigation or remediation work.  Further, the 
planned remediation activities are associated with in-situ treatment (injections of a material into 
the ground to treat soil and groundwater) without having to excavate soil or pump out 
groundwater for above-ground clean up. 

5.4 Corrective Action Objectives and Reference Values 
 
EPA worked with Amphenol to develop CAOs, also called remedial action objectives, to ensure 
that contamination will not impact current or future on-Site or off-Site receptors and the 
environment.  CAOs and reference values were developed for groundwater, soil and sewer 
vapor.  Residential vapor mitigation system deactivation will be based on IDEM RCG Calculated 
Sub-Slab Soil Vapor Screening Levels.  Short-Term Groundwater Vapor Exposure Screening 
Levels will be utilized to evaluate effectiveness of the proposed remedial technology. 

 

5.4.1 Final Remedy Short-Term Goals   
 

5) Reduce groundwater VOC concentrations beyond the facility boundaries to below VISLs.  
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6) Prevent migration of VOCs from the on-Site secondary source area to the downgradient 
aquifer beyond the facility boundary. 

7) Implement active remedial measures for off-Site groundwater contamination until VISLs 
are attained as confirmed by performance monitoring reporting.   

8) Prevent VOC leaching from soil source areas into groundwater resulting in VOC 
concentrations above the VISLs.  
 

5.4.2 Final Remedy Long-Term Goals    
 

4) Reduce VOC mass from primary and secondary soil source areas to the extent that: 
c. they no longer pose an unacceptable risk from direct contact by workers; and 
d. leach VOCs to groundwater resulting in VOC concentrations above the MCLs.   

5) Continue implementing the final corrective measures and demonstrate efficient plume 
contraction and stabilization; and 

6) Continue implementing the final corrective measures such that the CAOs are achieved 
on-Site and MCLs are met and maintained at the property line point of compliance with 
and without active remedial measures. The decommissioning of sub-slab depressurization 
systems on homes, due to sources below levels of concern, is the ultimate goal. 

CAOs and reference values are designed to protect human health and the environment, and are 
based upon residential, commercial/industrial, and environmental exposure criteria, EPA 
guidance, site data analysis, and applicable state and federal regulations.  Reference values were 
developed for sewer system vapor levels using site-specific data and attenuation factors to 
estimate the potential for sewer vapor intrusion.  In the SSCMS, CAOs were used to develop 
remedial alternatives. 
 

5.4.3 Soil CAOs 
 
Considerations for soil CAOs included their potential to contaminate groundwater and/or 
produce VOC vapors at levels that could cause vapor intrusion, and for direct contact during 
construction.  IDEM values for soil-to-groundwater contamination potential were made site-
specific (using site soil characteristics) and developed as “re-calculated” Migration to 
Groundwater Soil Levels (MTGSLs).  The MTGSLs apply to both “smear zone” and vadose 
zone unsaturated soils.  The smear zone is the area of soil above the water table where 
contamination can accumulate when contaminated groundwater rises and falls, for example, 
during rain events. See Table 4.  
 

5.4.4 Groundwater Numeric CAOs 
 

EPA and Amphenol developed both short- and long-term CAOs for groundwater.  The short-
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term CAOs are based upon the VOC concentrations in groundwater that have the potential to 
cause vapor intrusion and use the IDEM RCG VISLs.  The long-term groundwater CAOs are the 
EPA Maximum Contaminant Levels (MCLs) for drinking water.  While groundwater is not used 
for drinking water in the Study Area, restoring aquifers to their maximum beneficial use is an 
EPA general goal.  See Table 5. 
 

5.5 Cleanup Timeframes for Corrective Action Objectives  
 
EPA anticipates that off-Site groundwater can attain the VISL CAOs within five years of remedy 
implementation.  In one area of the groundwater treatment pilot test, the VOC measurements 
were non-detect within one month.  Additionally, at other remedial sites with similar 
contamination and treatment, VOC concentrations became non-detect almost immediately.  
Amphenol will propose performance monitoring approaches in its design documents to identify 
what conditions would trigger repeating treatments, as needed.  On-Site, soil source-area 
treatments may need to be repeated if performance monitoring demonstrates that the remedial 
CAOs are not being attained. Groundwater CAOs have been defined as Calculated Res 
RGVISLs for short-term (0-5 years) and MCLs for long-term (over 10 years). 
 
In its remedial design documents, Amphenol will propose a timeframe that identifies 
performance monitoring and steps to take if the MCLs are not attained within ten years of 
remedy implementation (Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents 
in Ground Water, EPA/600/R-98/128, September 1998).  
 

6. SECTION VI:  Proposed Alternatives for Final Remedy 
 

Site investigation activities have demonstrated that remedial actions are warranted to remediate 
soil and groundwater impacts and eliminate the potential for vapor intrusion of VOCs into 
residential structures in the Study Area.  Corrective measures alternatives developed for the Site 
make use of individual technologies or various combinations of technologies to determine which 
of the candidate technologies are suitable for the Site.  The purpose of the SSCMS was to 
identify, develop, screen, and evaluate potential corrective measure alternatives and to 
recommend a preferred remedial approach.  The SSCMS evaluated corrective measure technologies 
for both on-Site and off-Site areas within the Study Area.   
 
The alternatives developed in the SSCMS reduced the large number of candidate technologies to 
a manageable number of alternatives for detailed evaluation. USEPA guidance recommends that 
three general criteria be used in the development of alternatives: 1) effectiveness, 2) 
implementability, and 3) cost. 
 
The on-Site corrective measure evaluation focused on impacts from historical releases within 
the area immediately beneath, adjacent, and down-gradient (south) of the former plating room at 
the facility, including the area along the former sanitary sewer line.  These releases created an 
on-Site groundwater plume which is being addressed by the groundwater recovery system.   
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The off-Site corrective measure evaluation focused on impacts within the nearby residential 
area where historical VOC releases to the sanitary sewer line contaminated soil and 
groundwater and created indoor air vapor intrusion risk.  The SSCMS relied on the detailed 
information provided in the environmental media investigations performed since 2018.  Some 
investigations assessed conditions following the soil and sewer IRM completed in 2019 and the 
groundwater treatment pilot study.   
 
Remedial alternatives for the on-Site and off-Site areas are evaluated and discussed below. 
Generally, remedial alternatives can be categorized as engineering controls and institutional 
controls.   
 

6.1 Remedial Alternatives Using Engineering Controls  
 
The remedial alternatives chosen for the Final Remedy will address residual VOC 
contamination to attain the Site-specific Corrective Action Objectives, which include 
contaminated soils, contaminated groundwater, the on-Site groundwater recovery system.  
Contaminated soils pose potential direct contact risk to future construction and remediation 
workers, provide a source for dissolved VOCs in groundwater, and generate VOC vapors that 
could pose a vapor intrusion risk.  The on-Site groundwater recovery system treats 
contaminated groundwater and discharges a high volume of treated water to the Franklin 
Wastewater Treatment plant.  The City of Franklin prefers that the discharge cease to free up 
capacity for the plant.  Off-Site contaminated groundwater is a degraded natural resource and 
poses potential vapor intrusion risk. The Final Remedy will restore the natural resource by 
treating the VOCs in the groundwater with short-term and long-term remedial actions.   
 

6.1.1 Background on Engineering and Institutional Controls 
 

6.1.1.1  Engineering Controls (EC)  
 
In remediation, engineering controls (“EC”) use construction or other physical means to reduce 
contaminant levels and eliminate or reduce exposure to a chemical hazard.  Examples include 
remedial soil containment, slurry walls, extraction wells, and treatment methods.  A common EC 
used to address soil vapor contamination and vapor intrusion is a sub-slab depressurization 
system (SSDS). 
 

6.1.1.2  Institutional Controls (IC)  
 
The EPA uses institutional controls (“IC”) to reduce the risk of exposure to contamination 
through administrative and legal methods.  These non-physical controls may be implemented 

http://www.ilpi.com/msds/ref/chemical.html
https://www.dec.ny.gov/regulations/2588.html
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during and following completion of the remedial process.  Remedies restrict land- or resource-
use at a Site through legal instruments.  ICs are distinct from engineered (construction) remedies.  
ICs preclude or minimize exposures to contamination or protect the integrity of a remedy by 
limiting land- or resource-use through administrative means such as rules, regulations, building 
permit requirements, well-drilling prohibitions and other types of ordinances.  For an IC to 
become part of a remedy, there must be binding documentation such as land-use restrictions in 
the environmental covenant, local zoning restrictions, or similar restrictions.  An IC was 
recorded on the Site through a property deed on January 6, 1999, restricting future use to 
industrial/commercial operations.  The IC also prohibited the installation of drinking water wells.  
 

6.1.2 Engineered Corrective Measures  
 
Amphenol developed engineering controls as corrective measures to reduce on- and off-Site 
soil and groundwater impacts that in turn will reduce the potential for vapor-phase COCs to 
enter homes through the sub-slab or sewer migration pathways. Below are descriptions of 
engineering controls evaluated by EPA as potential corrective measures at the Site.  
 
6.1.2.1  In-Situ Treatment 
 
A treatment is referred to as “in-situ” when it happens in place, without having to excavate soil 
or pump out groundwater for above-ground cleanup.  In-situ treatment uses various materials to 
treat many types of contaminants like fuels, solvents, and pesticides.  Generally, in-situ treatment 
relies on injections of a material into the ground to treat soil and groundwater.  The selection of 
the type of injected material depends on what type of chemical contamination is being treated 
and the characteristics of the soil.  Treatment sometimes relies on bacteria, or microbes, to assist 
the breakdown of the chemical, and is known as a biotic treatment.  Other types of treatment that 
do not rely on bacteria are called abiotic.   
 

A. ISCO  
 
In-situ chemical oxidation (ISCO) uses chemicals called “oxidants” to help change harmful 
contaminants into less toxic ones. ISCO is usually used to treat soil and groundwater 
contamination in the source area where contaminants were originally released. The source area 
generally contains contaminants attached to soil particles that have not yet dissolved into 
groundwater.  This approach uses wells or pipes to pump the treatment mixture into the ground 
under gentle/adequate pressure.  Once the oxidant is pumped down the wells, it spreads into the 
surrounding soil and groundwater where it mixes and reacts with contaminants.  ISCO can 
produce rapid and complete contaminant destruction in a short period of time.  See A Citizen's 
Guide to In Situ Chemical Oxidation Web-link. 
 
Amphenol evaluated ISCO for source-area treatment at the Site.  Based on the evaluation, 
activated persulfate, hydrogen peroxide, and/or permanganate are expected to be successful 
treatments for the source-area soils with concentrations of VOCs present and any daughter products that 

https://www.epa.gov/sites/default/files/2015-04/documents/a_citizens_guide_to_in_situ_chemical_oxidation.pdf
https://www.epa.gov/sites/default/files/2015-04/documents/a_citizens_guide_to_in_situ_chemical_oxidation.pdf
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contribute to groundwater contamination.  This corrective measure may be used to achieve short- or 
long-term CAOs in both soil and groundwater. ISCO is a versatile treatment technology that is 
often used in source zones that have moderate to high contaminant concentrations in 
groundwater.  
 
One outcome of the January 2021 site investigation was a confirmation that the ISCO treatments 
completed in 2010 beneath the former plating room were successful overall, with a few pockets 
of contaminated soil remaining to be treated.  It should be noted that ISCO treatments would not 
remediate soil directly but would promote accelerated desorption of COCs from soil particles to 
groundwater where the COCs would be destroyed by groundwater treatment injections.  This 
corrective measure can be implemented immediately to significantly reduce adsorbed and 
dissolved impacts and achieve short-term groundwater CAOs.  However, subsequent injections 
might be required to further address residual impacts based on the results of the long-term 
performance monitoring.  The recent source area investigations indicate only minimal amounts 
of potential NAPL are present on-Site and are centrally located. Some areas of private property 
will be included in the remedy for soil and groundwater treatment.  Sample locations, results, and 
the location of the private property being treated cannot be publicly disclosed per the Privacy Act 
of 1974.3 
 
ISCO treatments are a moderate expense and can be implemented readily.  It is noted that the 
effectiveness of this remedial approach may be limited for COCs that have diffused into the low 
permeability silty sand lenses and silty clay (top of Unit C), since delivery of the injectant into 
these zones may be difficult, and it is imperative that the ISCO chemicals come in contact with 
the impacted soil to quickly desorb for COC destruction.  Down-gradient permeable reactive 
barriers (PRBs) (see Section 6.1.2.1.B. below) would also be required for this technology to 
prevent off-Site migration of groundwater contaminated with the dissolved COCs from the 
ISCO treatments.  Since the ISCO remedial approach has historically been successful at 
reducing contaminant mass beneath the former plating room and has the potential to meet short- 
and long-term CAOs on-Site, this corrective measure was retained as a potential on-Site 
preferred technology. 
 

B. ISCR  
 

 
 
3 The Privacy Act of 1974 (5 U.S.C. § 552a) sets forth requirements for federal agencies when they collect, maintain 
or disseminate Privacy Act information. See EPA Privacy Policy (September 14, 2018) here. Privacy Act 
information includes “information about an individual that is retrieved by name or other personal identifier assigned 
to the individual which has special requirements under the Privacy Act.” Id. Privacy Act information also protects 
personally identifiable information (PII), which is “any information about an individual maintained by an agency 
that can be used to distinguish, trace, or identify an individual’s identity, including personal information which is 
linked or linkable to an individual. Id.   

https://www.epa.gov/sites/default/files/2017-01/documents/privacy_policy_2151_1.pdf
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In-situ chemical reduction uses chemically reducing additives (in the PRB) to help change 
harmful contaminants into less toxic ones.  PRBs are a type of ISCR treatment remedy that rely 
on injecting reactive materials underground and creating a type of barrier where a dissolved 
contaminant plume passes through in the direction where it naturally flows, following the 
hydraulic gradient of the groundwater and the contamination reacts wth the barrier, rendering it 
less toxic.  This in-situ method for remediating dissolved-phase contaminants in groundwater 
combines a passive chemical adsorption, chemical reduction, or biological treatment zone with 
natural subsurface groundwater flow.  This is the treatment approach tested in the groundwater 
pilot study in 2019 – 2020. 
 
PRBs are usually installed within or hydraulically perpendicular to the location of the known 
dissolved phase contaminant plume.  PRBs are often installed hydraulically upgradient of 
sensitive receptors in order to remediate the groundwater prior to reaching the sensitive 
receptor.  In the proposed remedy, a PRB would be established along Hamilton Avenue to 
prevent a plume moving into the residential area before the groundwater treatment system is 
turned off and the on-Site source-area (soil) treatment begins. 

 
The VOCs may be adsorbed and/or destroyed within the PRB as they react with the treatment 
materials and the measure may be used to achieve short- or long-term CAOs in groundwater. 
The PRBs serve as a curtain to remove the contaminants in the dissolved medium (in 
groundwater) after the soil treatment. This corrective measure can be implemented immediately 
to significantly reduce dissolved impacts and achieve short-term groundwater CAOs and then 
be combined with Monitored Natural Attenuation to achieve long-term groundwater CAOs. 
This technology may be optimal in areas where soil impacts are minimal off-Site or on the 
perimeter of the on-Site impacted area where significant soil treatment is not required.  PRB 
technology has been shown to have immediate results and is of moderate expense.  The recent 
Pilot Study conducted at the Site confirms that this remedial approach can be readily 
implemented, with the most limiting factor being site access to privately or municipally owned 
off-Site properties.  As PRBs are a remedial option to achieve both short- and long-term 
groundwater CAOs, this corrective measure was retained as a preferred technology.   
 
Another type of corrective measure that uses in-situ chemical reduction (ISCR) technology 
involves the use of various chemicals such as zero valent Iron (ZVI) to promote the chemical 
reduction of chlorinated solvents and the daughter products.  ISCR technology might require 
multiple injection events based on long-term performance monitoring results to maintain short-
term groundwater CAOs.   
 
ISCR technology can be combined with other in-situ technology to assist in reducing initial 
source area contaminant mass. Since the ISCR remedial approach has been shown to be 
successful at reducing contaminant mass at other sites and has the potential to meet short- and 
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long-term groundwater CAOs both on-Site and off-Site, this corrective measure was retained as 
a potential on-Site and off-Site preferred technology. However, the effectiveness of this 
technology may be limited for COCs adsorbed to the low permeability silty clay (top of Unit 
C). Since it is imperative that the ISCR compounds come in contact with the impacted 
groundwater to destroy the COCs, it will be necessary for COCs to diffuse out of Unit C into 
the groundwater in Unit B for treatment.  
 

C. In-situ Bioremediation and Bioaugmentation  
 
These technologies are used to promote anaerobic biological dechlorination of chlorinated 
solvents in soil and groundwater, through direct and co-metabolic degradation processes.  
Bioremediation technology involves using naturally occurring subsurface microbes to 
breakdown/dechlorinate VOCs.  Some approaches add a specific genus of dechlorinating 
bacteria into the subsurface.  Bioaugmentation may be required if indigenous microorganisms 
are not able to degrade the COCs or to create optimal conditions for this activity. 
Bioaugmentation amendments include electron donors, pH buffer/adjustments, and, in some 
cases, nutrients to expand the microbial population.  Electron donors used in bioremediation 
applications are formulations that include or consist of alcohols, sugars, fatty acids, and/or 
vegetable oils.  
 
If biological remediation technologies are used on-Site, then down-gradient PRBs would be 
required to prevent off-Site migration of dissolved COCs.  This measure is a moderate expense 
and might require additional injection events to supplement the barrier, based on long-term 
performance monitoring to attain and maintain groundwater CAOs.  This technology may also 
be combined with other in-situ technologies to assist in reducing initial source area (soil) 
contaminant mass to attain lowered VOC concentrations over a longer time period. Since the 
bioremediation and bioaugmentation approach has been shown to be successful at reducing 
contaminant mass at other sites and has the potential to meet short- and long-term groundwater 
CAOs on-Site, this remedial alternative was retained as a potential on-Site preferred 
technology. 
 
Treatment to achieve soil and groundwater CAOs on-Site will incorporate one or more of the 
in-situ technologies discussed above. However, since off-Site soil impacts are limited, CAOs 
may be achieved off-Site using less aggressive methods, such as PRBs which incorporate 
carbon-based and ISCR products.  In-situ treatment options have been retained for further 
evaluation. 
 
 
 

D. In-Situ Thermal Treatment  
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Another engineering control being considered for on-Site remediation is Electrical Resistance 
Heating (“ERH”), a type of in-situ thermal treatment.  This type of treatment method uses heat 
to vaporize and mobilize targeted chemicals in impacted soil and groundwater.  The mobilized 
chemicals are drawn by suction toward collection wells through the soil and groundwater. From 
the wells, the COCs are piped to the surface for treatment; some chemicals are destroyed 
underground during the heating process. Thermal treatment is described as “in situ” because the 
heat is applied underground directly to the contaminated area.  It can be particularly useful for 
chemicals called “non-aqueous phase liquids” or “NAPLs,” which do not dissolve readily in 
groundwater and can be a source of groundwater contamination for a long time if not treated.  
Note that only a few samples had any NAPL on-Site.   

 

The proposed ERH engineering control would recover vapors using mechanical vacuum blowers 
and then pass them through a treatment system using activated carbon or catalytic oxidizers.  
The subsurface would be heated to the boiling point of water and remove COCs using steam-
stripping for adsorbed, dissolved, and NAPL phase VOCs. This technology is often paired with 
groundwater recovery and treatment to limit the influx and movement of cooler water into the 
heated treatment area.  

ERH could achieve both short- and long-term CAOs in the on-Site treatment area where there 
are no access issues.  However, this remedial approach would be impractical off-Site where soil 
impacts are limited, and sufficient property access for equipment placement is not achievable.  
Furthermore, the presence of various subsurface utilities would impede implementation.  
 
ERH is a relatively short-term remedial approach that requires construction of mechanical 
equipment for vapor and groundwater recovery, which must be maintained.  Underground 
infrastructure and buildings could limit the scope of the vapor recovery system.  There is a 
degree of safety concern associated with the magnitude of electricity needed for this engineering 
control.  While ERH could achieve on-Site CAOs in a relatively short time period (one to two 
years including design and installation), an average of nine to twelve months is required to 
complete the engineering design, permitting, and installation activities before the remedy is 
operable.  The approach is expensive and not considered to be green technology due to the 
amount of energy required and waste generated.  Since the ERH measure is an option for 
meeting short and long-term CAOs on-Site, the corrective measure was retained as a potential 
on-Site preferred technology.  See A Citizens Guide to In Situ Thermal Treatment  here. 
 
6.1.2.2  Monitored Natural Attenuation (MNA)  
 
Natural Attenuation relies on natural processes to decrease or attenuate concentrations of 
contaminants in soil and groundwater.  Conditions are monitored through sampling to ensure 

https://semspub.epa.gov/work/HQ/189973.pdf
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natural attenuation is occuring within the anticipated timeframes.  Monitoring typically involves 
collecting soil/groundwater samples to analyze them for the presence of contaminants and other 
indications of chemical breakdown.  The entire process is called monitored natural attenuation 
(“MNA”). Natural attenuation occurs at most contaminated sites.  However, the right conditions 
must exist underground to clean sites properly and quickly enough.  MNA is frequently used as a 
polishing step following an active remedy. 
 
Groundwater conditions would be monitored on a long-term basis to observe trends in COC 
concentrations.  Sample data would be used to evaluate whether groundwater impacts are being 
reduced through natural processes in an acceptable timeframe.  MNA may be used to evaluate 
long-term CAOs.  However, it is unlikely that MNA would attain short-term CAOs. Since MNA 
is an option for the evaluation of long-term CAOs, the corrective measure was retained as a 
preferred technology to be coupled with an active remedy that addresses short-term groundwater 
CAOs. The MNA measure is one of the slowest methods to achieve long-term CAOs and is fairly 
easy to implement. See A Citizen's Guide to Monitored Natural Attenuation Web-link.  
 
6.1.2.3  Groundwater Pump and Treat  
 
Pump and treat is a common method for cleaning up groundwater contaminated with dissolved 
chemicals, including industrial solvents, metals, and fuel oil. Groundwater is pumped from 
wells to an above-ground treatment system that removes the contaminants. Pump and treat 
systems also are used to contain the contaminant plume.  Pumping helps keep contaminants 
from reaching particular areas including drinking water wells, wetlands, streams, and other 
natural resources.  Pump and treat may last a few years to several decades. The actual cleanup 
time will depend on several factors, which vary from site to site. For example, it may take 
longer where contaminant concentrations are high, or the contamination source has not been 
completely removed.  See available information at:  A Citizens Guide to Pump and Treat 
Web-link. Based on the continued presence of impacts at the Site after operating the groundwater 
pump and treat system for approximately 25 years, it is likely that this remedial alternative would not 
reach either the short or long-term groundwater CAOs in a reasonable time frame. For this Site, it is 
likely additional technologies will be required to effectively lower groundwater concentrations to 
meet CAOs. Therefore, groundwater pump and treat is not retained as a preferred technology for the 
Final Remedy.    
 

6.2 On-Site Alternatives  
 
EPA found the following five remedial alternatives were suitable for the on-Site area and 
evaluated in detail in the SSCMS:   
1) Alternative I – No Further Action with Institutional Controls (included as a baseline for 

https://www.epa.gov/sites/default/files/2015-04/documents/a_citizens_guide_to_monitored_natural_attenuation.pdf
https://19january2021snapshot.epa.gov/sites/static/files/2015-04/documents/a_citizens_guide_to_pump_and_treat.pdf
https://19january2021snapshot.epa.gov/sites/static/files/2015-04/documents/a_citizens_guide_to_pump_and_treat.pdf
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comparison to action alternatives); 
2) Alternative II – In-situ Treatment using ISCO, ISCR, and/or Bioremediation; 
3) Alternative III – ERH with PRBs;  
4) Alternative IV – PRBs using ISCR; and 
5) Alternative V – MNA - Natural processes to achieve site-specific corrective action 

objectives including biodegradation, sorption, dispersion and dilution, chemical reactions, 
and/or volatilization. Requires periodic monitoring to verify progress. 

 

6.2.1 On-Site Preferred Alternative:  
 
After evaluating these corrective measure alternatives, EPA recommends a combination of 
Alternatives II, IV and V as the Final Remedy for the Site.  EPA determined the combination of 
alternatives are feasible, implementable and an environmentally sustainable approach to 
eliminating the risks to human health and the environment while meeting short and long-term 
groundwater CAOs for the on-Site area. Specifically, the preferred remedy would combine 
Alternative II, IV and V. Alternative II: ISCO, ISCR, and/or Bioremediation; Alternative IV: a 
PRB using ISCR; and Alternative V: MNA to address long term goals through biodegradation, 
sorption, dispersion and dilution, chemical reactions, and/or volatilization with periodic 
monitoring. Some additional detail on the combination of these alternatives is described below. 
 

6.2.2 On-Site Alternatives II and IV  
 
These remedies would be implemented in the following specific sequence.  The treatment area 
is primarily located on the Site, but also includes some private property.   
 

1) PRB(s) (Alternative IV) consisting of carbon-based substrate and ISCR would be 
established to prevent the on-Site plume from migrating beyond the property 
boundaries, which could potentially affect homes located down-gradient of the Site. The 
PRB(s) will be installed in the vicinity of Hamilton Avenue, south of the on-Site 
treatment area. 

2) Terminate operation of groundwater recovery system.  In addition to treating the on-Site 
groundwater, the groundwater recovery system pumping action keeps the plume from 
migrating off-Site.  Following the establishment of the PRBs, the recovery system 
would be turned off in preparation for source-area soil injections of treatment medium.  
The system needs to be non-operational to prevent it from suctioning the treatment 
media away from the treatment zones.   

3) In Alternative II, treatment media would be pressure-injected using a bottom-up 
approach into the source area soils, initially with ISCO.  The type of treatment used in 
Alternative II (ISCO, ISCR, and/or bioremediation) will be refined in the remedial 
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design document.   
 

6.2.3 Downgradient Permeable Reactive Barriers (Alternative IV)  
 
Downgradient PRBs near the southern property boundary around Hamilton Avenue would be 
established to further prevent potential off-Site migration of a contaminated groundwater plume 
before the groundwater recovery system is turned off.  The PRB would consist of in-situ injection 
of carbon-based substrate and ISCR (ZVI) into the contaminated plume area in Unit B.  This 
approach was tested in the groundwater treatment pilot study discussed above.  The PRB would 
substitute for the hydraulic control function of the P&T system that would be turned off to 
prevent mobilizing the injected treatment medium.  Following the initial injection event, 
monitoring will determine if groundwater conditions have met short-term groundwater CAOs 
and potential exposure pathways have been eliminated or if additional in-situ technology 
injection events are necessary to eliminate potential exposure pathways and meet short-term 
groundwater CAOs.   
 

6.2.4 Source Area Treatment (Alternative II)  
 
The proposed on-Site treatment area covers up to 74,000 square feet and includes the on-Site 
source area (approximately 30,500 square feet).  The reactive chemical oxidants (ISCO) to be 
injected into the groundwater are anticipated to produce rapid and complete contaminant 
destruction.  Typical chemical oxidants include activated persulfate, hydrogen peroxide, and 
permanganate.  After the initial ISCO injections, soil and/or groundwater performance samples 
in the treatment area will be collected to determine if additional ISCO injections would be 
needed in the high-concentration soil areas to eliminate potential exposure pathways and meet 
the short-term groundwater CAOs.  VOCs in soil, particularly the upper layer in the clay Unit 
C, may continue to desorb and dissolve into groundwater following the initial remediation actions.  
Long-term monitoring is necessary to determine if additional injection ISCO, ISCR, and/or 
bioremediation products would be needed to achieve or maintain short-term groundwater CAOs.  
The treatment area for this remedy is shown in Figure 11.  
 
The details of the treatment and performance monitoring will be described in the remedial design 
documents.  The conceptual approach is described in the SSCMS.  Temporary injection points 
will be installed using direct push drilling equipment with 1.5-inch diameter drill rods and 
retractable two-to-four-foot screens.  The in-situ treatment mixture would be pressure-injected 
into the ground using a bottom-up injection technique.  The pressure-injection ground-pumps 
would be inside an injection trailer.  The vertical treatment area (15 to 25 feet bgs) would target 
the area around the interface of Unit B and Unit C, at around 25 feet bgs.  Geologic conditions will 
not permit the adequate distribution of in-situ treatment materials throughout the clay till in the 
top of Unit C via direct injection. Consequently, it is anticipated that the in-situ treatment 
materials would reach the targeted areas by diffusing directly into the top of Unit C where it will 



 

48 
 

destroy and desorb COCs.  If conditions do not meet short-term groundwater CAOs, additional 
injection events will target areas with high concentration soils (greater than 40 mg/kg) in the on-
Site source area and any necessary subsequent injections will be used to continue to lower soil 
and groundwater concentrations to meet short-term groundwater CAOs. 
 
Once the treatment program is completed, groundwater monitoring would determine whether 
supplemental treatments of ISCR and/or bioremediation products should be used to further 
remediate the treatment areas and whether a larger treatment footprint beyond the high 
concentration initial target area should be used.  ISCR would incorporate products such as zero 
valent iron (ZVI) to complete the reductive chemical reactions and degrade the COCs present at 
the Site.  Bioremediation amendments for biostimulation could include electron donors, pH 
buffer/adjustments, or potentially nutrients. Electron donors (nutrients) used in bioremediation 
applications are formulations that include or consist of alcohols, sugars, fatty acids, and/or 
vegetable oils.  
 

6.2.5 Monitored Natural Attenuation (Alternative V)  
 
On-Site Alternative V provides groundwater monitoring throughout the Site to confirm that 
biotic and abiotic processes are continuing to degrade COCs until long-term CAOs are achieved 
in groundwater as it leaves the Site, following the completion of active remediation activities. 
 
Following active remediation (in-situ injections) groundwater concentrations would be 
monitored to ensure short-term CAOs are achieved, and MNA would be used to verify long-
term CAOs are reached and maintained.  Performance/compliance monitoring would be 
performed on a regular basis (quarterly, semi-annually, or annually) to verify short-term 
groundwater         CAOs are maintained and to document plume attenuation or stability in order to 
verify that long-term CAOs are achieved. 

The details of the MNA remedy will be provided in the remedial design document. 
 

6.3 Off-Site Alternatives 
 
EPA found the following four remedial alternatives were suitable for the off-Site area and 
evaluated in detail in the SSCMS:   
 

1) Alternative I – No Further Action (included as a baseline for comparison to action 
alternatives); 

2) Alternative II – PRBs using ISCR; 
3) Alternative III – Groundwater Pump and Treat; and 
4) Alternative IV – MNA - Natural processes to achieve site-specific corrective action 

objectives including biodegradation, sorption, dispersion and dilution, chemical reactions, 
and/or volatilization. Requires periodic monitoring to verify progress. 
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6.3.1 Off-Site Preferred Alternative  
 
After evaluating these corrective measures, EPA recommends a combination of Alternatives II 
and IV as the Final Remedy for the Site.  
 

6.3.2 Alternative II and IV 
 
Impacted groundwater in the off-Site area would be remediated using PRBs with ISCR 
technology.  Installation of PRBs would consist of injected carbon-based substrates and ISCR 
(e.g., sulfated MZVI) in select off-Site locations along Hamilton Avenue, Forsythe Street, and 
Ross Court.  The off-Site PRBs would be located in the down gradient flow direction of the on-
Site source areas and would create permeable treatment zones for impacted groundwater as it 
passes through the barriers.  The objective of this remedial approach is to treat the off-Site 
dissolved VOC plume and to create an in-situ reactive barrier that would eliminate any further 
off-Site plume migration.   
 
The details of the remedy and performance monitoring will be described in the remedial design 
documents.  The conceptual approach is described in the SSCMS.   
 
The sequence of events will be as follows:  

1) Install the off-Site PRBs (south side of Hamilton Avenue), then install additional PRBs 
in key locations further south along Forsythe Street towards Ross Court.  It is 
anticipated that ZVI and a carbon-based substrate product would be injected via 
temporary injection points to create eight primary off-Site treatment zones (with a 
combined estimated total length of 2,665 linear feet).  Locations of PRBs are displayed 
on Figure 11.  The estimated time to complete these work activities is 50-60 days.   

2) Obtain progress groundwater samples and field data to confirm the PRBs along Hamilton 
Avenue have effectively been distributed into the subsurface.  This will be completed 
during the injection activities and immediately following the injection activities.  Once 
confirmed that the PRB is in place and functioning, the on-Site groundwater treatment 
system will be deactivated.    

3) Once the groundwater treatment system has been deactivated, downgradient on-Site PRB 
(north side of Hamilton Avenue) will be installed and then the initial on-Site ISCO 
treatment program can be initiated.  Progress soil and/or groundwater samples will be 
obtained in order to document the effectiveness of the ISCO program and then once 
satisfactory results have been obtained, the ISCR/Bioremediation injection activities will 
be implemented throughout the initial ISCO treatment area and the larger remediation 
area footprint.   

4) Progress groundwater samples (on-Site and off-Site) will be obtained on a regular basis 
post in-situ treatment activities in order to monitor the progress of the implemented 
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remediation activities and to determine if supplemental remediation activities are 
warranted in select areas. 

 
For a description of Alternative IV, see Section 6.2.5 – Monitored Natural Attenuation.  
 
 

7. Section VII: Proposed Remedy Threshold and Balancing Criteria  
 
The proposed Final Remedy and associated CAOs are designed to protect human health and the 
environment by mitigating risk to current and potential receptors.  Amphenol evaluated 
alternative remedial options for the Facility, which are described in detail in the SSCMS (IWM 
2021).  EPA uses general threshold and balancing criteria to determine the applicability of each 
remedial alternative in relation to the specific circumstances of the impacts defined at the site.  It 
is not required that each of the balancing criteria be applied in the evaluation.  However, each 
remedial alternative besides the No-Action Alternative (used as a baseline for comparison 
purposes) must meet the three Threshold Criteria.   
 
Threshold Criteria:   

1) Protect human health and the environment based on reasonably anticipated land use(s), 
both now and in the future 

2) Achieve media cleanup objectives appropriate to the assumptions regarding current and 
reasonably anticipated land use(s), and current and potential beneficial uses of water 
resources 

3) Control the sources of releases to achieve elimination or reduction of any further releases 
of hazardous wastes or hazardous constituents that may threaten human health and the 
environment 
 

Balancing Criteria: 
1) Long-term reliability and effectiveness (long-term effectiveness should consider 

reasonably anticipated future land uses) 
2) Reduction of toxicity, mobility, and volume of waste 
3) Short-term effectiveness 
4) Implementability (technical feasibility and availability of services and materials) 
5) Cost 
6) Community acceptance of remedy 
7) State/support agency acceptance 

 
The remedial alternatives developed for a site make use of individual technologies or various      
combinations of technologies to determine which of the candidate technologies are suitable for 
the Site.  The facility then proposes a remedy in the CMS document and EPA selects a Final 
Remedy to propose to the public in the SB document. 
 

The SSCMS evaluated and screened various potential technologies to identify the most 
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practicable, time-efficient, least intrusive, and cost-effective alternatives that would meet the 
Site-specific CAOs.  These remedies were screened out as being impractical, not timely, and 
unlikely to attain CAOs: 
 

1) On-Site excavation and disposal remedy (incomplete removal due to underground 
infrastructure and above-ground buildings) 

2) Off-Site pump-and-treat remedy (based on the continued presence of impacts at the Site 
after operating the on-Site recovery system for approximately 25 years, it is likely that 
this remedial alternative would not reach either the short or long-term groundwater 
CAOs in a reasonable time frame. Furthermore, the City of Franklin is concerned about 
the volume of discharge to the POTW) 

3) No Further Action remedy 
   

The results of the screening indicate that no single technology would be effective in addressing 
all media and COCs to meet and maintain CAOs.  Therefore, multiple technologies were 
considered to be optimal to attaining CAOs.  Please reference SSCMS Table 13 for a detailed 
alternatives evaluation. Table 8 below summarizes EPA’s proposed remedy threshold and 
balancing criteria and Table 9 in Section 7.2 summarizes the costs.   
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7.1 Proposed Remedy Threshold and Balancing Criteria  
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7.2 Estimated Costs of Proposed Remedy  
 

 
 

8. Section VIII: EPA’s Proposed Remedy  
 
The alternative corrective measures that were evaluated were based upon available and proven 
technologies that have been successful at other remedial sites.  Iterative performance monitoring 
for supplemental treatment needs to be conducted to ensure success at meeting the CAOs. 
 

8.1 On-Site Impacted Soil (Source Area)  
 
It is important to treat the contaminated VOCs in unit B/C in the source area to limit the future 
migration of VOCs to downgradient portions bottom of Unit C and Unit D. Following an 
evaluation of potential remedies, a sequential injection of ISCO/ISCR/bioremediation is 
proposed to remediate the VOCs to achieve the CAOs. Sequential injections with the oxidizing 
or reducing agents for source zone remediation is expected to dechlorinate chlorinated VOCs to 
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non-toxic end products with no long-term accumulation of daughter products such as vinyl 
chloride and to create a clean waterfront which would migrate downgradient and reduce plume 
concentrations.  An ISCR pilot test was completed in 2020 after the off-Site interim measures 
demonstrated the effectiveness of this technology. 
 

8.2 On-Site Groundwater 
 
The proposed remediation of the source area will reduce the VOC groundwater impacts on the 
bottom of the Unit B and top of the Unit C aquifers and prevent the migration of VOCs at 
concentrations exceeding the VISLs.  Monitored natural attenuation (MNA) following source 
area treatment is proposed to achieve long term CAOs. Institutional controls (deed restrictions) 
are also proposed to restrict land use and groundwater use. 
 

8.3 Off-Site Groundwater 
 
The proposed remediation of PRB with ISCR will reduce the VOC impacts on the bottom of the 
Unit B and top of the Unit C aquifers. MNA following source area treatment is proposed to 
achieve long term CAOs. To prevent downgradient plume migration to the south of the source 
area treatment system, a PRB with ISCR injections in the southern boundary is proposed. Vapor 
monitoring and operation and maintenance of the existing vapor intrusion mitigations systems 
until groundwater no longer serves as a source of contamination to soil vapors is also proposed. 
 

8.4 Monitored Natural Attenuation  
 
Following injection activities and creation of PRBs, MNA would be used to verify that short-
and long-term CAOs are attained and maintained.  Following establishment of the PRBs, 
groundwater concentrations would be monitored to ensure short-term CAOs are achieved and 
MNA would be employed to verify long-term CAOs are reached and maintained.  
 
Groundwater monitoring will be performed throughout the off-Site area to confirm that biotic 
and abiotic processes are continuing to degrade COCs until long-term groundwater CAOs are 
achieved following completion of the active remedial work. Additional details of the MNA 
remedy will be provided in the remedial design document. 
 

8.5 Remedial Monitoring  
 
Following implementation of the Final Remedy, a period of groundwater monitoring will begin 
to confirm the effectiveness of the selected technologies and determine if additional active 
remediation is warranted. Amphenol will submit a monitoring plan to EPA as part of the final 
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design document. 
 

8.6 Financial Assurance  
 
As part of the Final Remedy, the responsible parties under the RCRA Section 3008(h)AOC, here 
Amphenol Corporation and Franklin Power Products, Inc., must demonstrate the financial ability 
to complete corrective action, including constructing the proposed remedy and monitoring Site 
conditions following remedy construction (as needed) by securing an appropriate financial 
instrument, consistent with the requirements of 40 C.F.R §§ 264.142 and 264.144.  The 
responsible parties will develop a detailed cost-estimate as part of, or in advance of, the 
corrective measures implementation work plan.  The responsible parties may use any of the 
following financial mechanisms to make the demonstration: financial trust, surety bonds, letters 
of credit, insurance, and/or qualification as a self-insurer (corporate guaranty) by means of a 
financial test.  After successfully completing the construction phase of the remedy, the 
responsible parties may request that EPA reduce the amount of the financial assurance to the 
amount necessary to cover the remaining costs of the remedy, including any yearly operation and 
maintenance costs.  The responsible parties may make similar requests of EPA as the operation 
and maintenance phase of the remedy proceeds and ceases. 
 

8.7 Long-Term Stewardship 
 
EPA will require the responsible parties to establish a long-term stewardship plan, including 
monitoring and reporting, for the duration of time contamination remains on-Site above 
unrestricted-use levels.  Long-term stewardship will be addressed in separate documents, the 
Post-Closure Care Plan, and an Environmental Restrictive Covenant.  The Post-Closure Care 
Plan will include a detailed description of planned monitoring activities following remedy 
construction, including monitoring frequency and threshold conditions used to determine 
whether additional corrective actions are needed.  EPA also requires that performance 
monitoring approaches be proposed in the remedial design documents.  The final monitoring 
plans can be proposed in the post-closure plan.   
The responsible parties must ensure all controls and long-term remedies are maintained and 
operate as intended.  The responsible parties will submit an annual certification that all controls 
are in place and remain effective.  In addition, long-term remedies will be reviewed and 
inspected on a five-year basis to ensure the remedy is functioning as intended, the exposure 
assumptions, toxicity data, cleanup levels, and CAOs are still valid, and any information that 
comes to light that could call into question the protectiveness of the remedy is considered.   
If any five-year review indicates that changes to the selected remedy are appropriate, EPA will 
determine whether the proposed changes are non-significant, significant, or whether 
fundamental changes to the remedy are needed.  EPA may approve non-significant changes 
without public comment.  EPA will inform the public about any significant or fundamental 
changes to the remedy. 
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8.8 Land Use Institutional Control  
 
To limit exposure to remaining contaminants, EPA will require that the responsible parties 
establish an enforceable institutional control to restrict the land use of the property to industrial 
or commercial use now and in the future.  Some ICs have already been recorded for the Site.  
EPA requires that an Environmental Restrictive Covenant (ERC) also be established.  ERCs are 
generally worked on collaboratively with EPA and the state.  The draft ERC submittal can 
follow remedy construction.   
 

9. SECTION VIIII. PUBLIC PARTICIPATION AND INFORMATION 
REPOSITORY       

 

EPA requests feedback from the community on this proposal to remediate soil and groundwater 
using the chemical treatments described above at the Amphenol Site. The public comment period 
will last forty-five (45) calendar days, from May 18 to July 1, 2022. On May 20, 2022, EPA 
placed an announcement in the Franklin Daily Journal to notify the public of the availability of 
this Statement of Basis document and its supporting Administrative Record. 
 
EPA project contacts will host an in-person meeting on the Statement of Basis Thursday, June 9, 
2022, from 6-7 p.m. at Franklin City Hall, at 70 E. Monroe St. in Franklin.  A formal public 
hearing will follow at 7 p.m.  COVID-19 protocols will be followed during the event, which are 
subject to change without notice.  In addition to this meeting, EPA posted a pre-recorded 
presentation on the site’s webpage, located at: https://www.epa.gov/in/amphenolfranklin-
power-products-franklin-ind.  EPA invites you to view the presentation and submit your 
comments in one of the following ways:  
 

• By website, directly at: https://bit.ly/3kOUikw 
• By confidential voicemail at (312) 919-4621 
• By email to safakas.kirstin@epa.gov  
• By mail to: Kirstin Safakas at 

         U.S. EPA Region 5  
         External Communications Office  
         77 W. Jackson Blvd, EC-19J 
         Chicago, IL 60604-3590 
 

We encourage community members to submit any comments regarding the proposed remedy in 
writing by July 1, 2022. Following the 45-day public comment period, EPA will prepare a Final 
Decision and Response to Comments document that will identify the selected remedy for the 
Facility. The Response to Comments document will address all significant comments sent to the 
EPA. EPA will make the Final Decision and Response to Comments document available to the 
public. If public comments or other relevant information cause EPA to propose significant 
changes to the currently proposed remedy, EPA will seek additional public comments on any 
proposed revised remedy. 
The Facility Record contains all information considered when making this proposal and will 
include the Response to Comments document. The Facility Record may be reviewed at the 

https://www.epa.gov/in/amphenolfranklin-power-products-franklin-ind
https://www.epa.gov/in/amphenolfranklin-power-products-franklin-ind
https://bit.ly/3kOUikw
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website provided above or at these locations (please call for hours): 
 

Johnson County Public Library 
Franklin Branch 

401 State St 
Franklin, IN 

(317) 738-2833 
 

 
EPA Region 5 Office 
EPA Records Center 

77 W. Jackson Blvd., 7th Floor 
Chicago, IL 

(312) 886-4253 

 
If you have any additional questions, contact:   

Chris Black (LU-16J) 
77 W. Jackson Blvd 
Chicago, IL 60604 

(312) 886-1451 
black.christopher@epa.gov 

9.1 Next Steps 
 
Following issuance of the Final Decision and Response to Comments document, Amphenol will 
prepare for EPA review and approval a Corrective Measures Implementation Work Plan.  The 
Plan will identify any additional data collection needed to implement the corrective measures, 
along with the specifications for completing the selected corrective measures.  The Work Plan 
will provide a detailed construction schedule.  Based on the proposed corrective measures, it is 
anticipated that the majority of the remedial measures can be completed within two years of the 
Final Decision.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:black.christopher@epa.gov
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Figure 1.  Locality Map Franklin, Indiana 
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Figure 2.  Site Location 
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Figure 3.  Amphenol Study Area 
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 FIGURE 4: POTENTIOMETRIC SURFACE MAP 
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Figure 5.  Influence of Groundwater Remedial System on Potentiometric Surface On-Site 
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Figure 6. Conceptual Site Model 
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Figure 7. Vapor Exposure Pathways 
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Figure 8. PCE Plume in Groundwater Unit B, shallow and deep 
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Figure 9. TCE Plume in Groundwater Unit B, shallow and deep 
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Figure 10. Study Area Pilot Injections 
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Figure 11.  Treatment Plan for ISCO, ISCR and PRBs 
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Figure 12.  Treatment Plan for ISCO, ISCR and PRBs 
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ATTACHMENT II 
 
 

Administrative Record Index 
 

FRANKLIN, JOHNSON COUNTY, ILLINOIS 
 

EPA ID NO:  IND 044 587 848 
 

48. RCRA 3008(h) Administrative Order on Consent, 1990 
49. RFI Report (WW Engineering and Science 1994). 
50. A.T. Kearney, Inc.  1996.  Draft Indoor Air Risk Assessment for the Residences Along 

Forsythe Street.  October 1996. 
51. RCRA Administrative Order on Consent, 1998 
52. EPA 2019. Stakeholder Information Plan.  July 2019. 
53. EPA 2018.  Remedial Technology Fact Sheet – Activated Carbon- Based Technology for 

In Situ Remediation.   EPA 542-F-18-001, April 2018 
54. IWM March, 2022.  Second Supplemental Corrective Measures Study Franklin Power 

Products, Inc./Amphenol Corporation.  
55. IWM 2021 July.  Storm Sewer Rehabilitation Summary Report.  July 2021. 
56. IWM 2020.  OIM Construction Completion Report. January 2020. 
57. IWM 2020.  Off-Site Groundwater Treatment Pilot Study Evaluation Report. 
58. IWM 2020 June 24.  Draft Post-OIM Sewer Gas VI Evaluation Report 
59. IWM 2018.  Draft Ambient Air Investigation Results Summary Report. August 2018.   
60. ISDH 2017.  Findings of a Cancer Inquiry Investigation, Johnson County, Indiana, 2015-

2017.  December 2017 
 

 Work Plans: 
61. Design-Level Data Soil Investigation Work Plan (IWM Consulting, February 2019) 
62. On-Site Soil Investigation Work Plan (IWM Consulting, February 2020) and Addendum  
63. Off-Site Groundwater Investigation Work Plan (IWM Consulting, October 2018) 
64. Additional Off-Site Groundwater Investigation Work Plan (IWM Consulting, February 

2019) 
65. Vapor Intrusion Investigation – Exterior Soil Gas Sampling Work Plan (IWM 

Consulting, September 2018) 
66. Sewer Gas Vapor Intrusion Investigation Work Plan (IWM Consulting, September 

2018)  
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67. On-Site Sewer Vapor Intrusion Investigation Work Plan (IWM Consulting, January 
2020) 

68. Ambient Air Investigation Work Plan (IWM Consulting, July 2018)   
69. Residential Vapor Intrusion Investigation Work Plan for Priority Residences. (IWM 

Consulting. September 2018) 
70. Off-Site Interim Measure Work Plan and Response to Comments (IWM Consulting, June 

2019) 
71. Off-Site Interim Measure Work Plan Addendum (IWM Consulting, August 2019) 
72. Conditionally Approved OIM Work Plan – Response to Comments (IWM Consulting, 

September 2019) 
73. Off-site Groundwater Treatment Pilot Study (IWM Consulting, October 2019) 
74. Off-Site Interim Measure Construction Completion Report (IWM Consulting. January 

2020) 
75. On-Site Sewer Gas Vapor Intrusion Investigation Summary Report (IWM Consulting, 

April 2020) 
76. Off-Site Groundwater Treatment Pilot Study Evaluation Report (IWM Consulting, 

September 2020) 
77. On-Site Source Soil Investigation Work Plan (IWM Consulting, December 2020)  
78. Supplemental Soil and Groundwater Investigation Work Plan (IWM Consulting, July 

2021) 
 
Guidance: 

79. Assessment and Delineation of DNAPL Source Zones at Hazardous Waste Sites (U.S. 
Environmental Protection Agency, 2009, Washington, DC, EPA 600-R-09-119). Kueper, 
B. H. and K. Davies. 

80. U.S. Environmental Protection Agency (USEPA). May 1994. “Final RCRA Corrective 
Action Plan”. Office of Solid Waste and Emergency Response, EPA 520-R-94-004, U.S. 
Environmental Protection Agency, Washington D.C. 

81. U.S. Environmental Protection Agency (USEPA). March 2000. “EPA Threshold and 
Balancing 
Criteria”, Attachment One of Fact Sheet #3, Final Remedy Selection for Results-Based 
RCRA 
Corrective Action. U.S. Environmental Protection Agency, Washington D.C. 

82. U.S. Environmental Protection Agency (USEPA). December 2004. “DNAPL 
Remediation: Selected Projects Approaching Regulatory Closure – Status Update”. 
Office of Solid Waste and Emergency Response, EPA 542-R-04-016, U.S. 
Environmental Protection Agency, Washington D.C. 
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83. U.S. Environmental Protection Agency (USEPA). March 2016. “RCRA Corrective 
Measure Study Bulletin”. U.S. Environmental Protection Agency, Washington D.C 

84. Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground 
Water, EPA/600/R-98/128, September 1998) 
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