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ACRONYM DEFINITIONS

Amphenol — Amphenol Corporation (Performing Respondent)

AOC — Administrative Order of Consent

AST — Aboveground Storage Tank

Bendix — Bendix Corporation (Responsible Party)

BLS — Below Land Surface

CAOs — Corrective Action Objectives

cm/sec — centimeters per second

CMS - Corrective Measures Study

COC — Chemical of Concern

CSM - Conceptual Site Model

cVOC — Chlorinated Volatile Organic Compound

1,1-DCA — 1,1-Dichloroethane

1,2-DCA — 1,2-Dichloroethane

cis-1,2-DCE — cis-1,2-Dichloroethene

trans-1,2-DCE — trans-1,2-Dichloroethene

DO - Dissolved Oxygen

DPT - Direct Push Technology

ERC — Environmental Restrictive Covenant

EVO — Emulsified Vegetable Oil

EXDCSL — Excavation Worker Soil Direct Contact Screening Level

FD — RCRA Final Decision and Response to Comments, USEPA, dated March 13, 2023

FPP — Franklin Power Products, Inc.

gpd/ft - gallons per day per foot

gpm — gallons per minute

GVESL — Groundwater Vapor Exposure Screening Level

HASP — Health and Safety Plan

IA — Indoor Air

IC — Institutional Control

ICM — Interim Corrective Measure

IDEM - Indiana Department of Environmental Management

IDW — Investigation Derived Waste

Investigation Work Plans - Design-Level Data Soil Investigation Work Plan (IWM Consulting,
February 2019), On-Site Soil Investigation Work Plan (IWM Consulting, February 2020) and
subsequent addendum submitted and approved via email, Off-Site Groundwater Investigation
Work Plan (IWM Consulting, October 2018), Additional Off-Site Groundwater Investigation
Work Plan (IWM Consulting, February 2019), Vapor Intrusion Investigation — Exterior Soil Gas
Sampling Work Plan (IWM Consulting, September 2018), Sewer Gas Vapor Intrusion
Investigation Work Plan (IWM Consulting, September 2018), On-Site Sewer Vapor Intrusion
Investigation Work Plan (IWM Consulting, January 2020), Residential Vapor Intrusion
Investigation Work Plan for Priority Residences (IWM Consulting, September 2018), and
Ambient Air Investigation Work Plan (IWM Consulting, July 2018)

IET — Innovative Environmental Technologies Inc.
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ACRONYM DEFINITIONS (continued)

ISCO — In-Situ Chemical Oxidation
ISCR - In-Situ Chemical Reduction
IUPPS — Indiana Underground Plant Protection Services
IWM Consulting — Industrial Waste Management Consulting Group, LLC
K — Hydraulic Conductivity
MC — Methylene Chloride
MCLs — Maximum Contaminant Levels
MFC — Modified Fenton’s Chemistry
mg/L — Milligrams per Liter
mg/kg — Milligrams per Kilogram
MIP — Membrane Interface Probe
MNA — Monitored Natural Attenuation
MS/MSD - Matrix Spike/Matrix Spike Duplicate
MTGSL — Migration to Groundwater Screening Level
mV — Milli-Volts
NAPL — Non-Aqueous Phase Liquid
OIM — Off-Site Interim Measure
OIM Work Plan — Off-Site Interim Measure Work Plan and Response to Comments dated June 18,
2019
OM&M Plan — Long-Term Operation Maintenance and Monitoring Plan associated with residential
vapor mitigation system operations
ORP — Oxygen Reduction Potential
PCE — Tetrachloroethene
PID — Photoionization Detector
Pilot Study Work Plan — Off-Site Groundwater Treatment Pilot Study dated October 9, 2019
ppb — Parts per Billion
ppm — Parts per Million
PPE — Personal Protective Equipment
PR — Priority Residence
PRB — Permeable Reactive Barrier
psi — Pounds per square inch
PVC — Polyvinyl Chloride
QAPP — Quality Assurance Project Plan
QA/QC — Quality Assurance/Quality Control
RCG — Remediation Closure Guide dated March 22, 2012, with corrections through July 9, 2012, and
most recently updated March 1, 2022
RCRA — Resource Conservation and Recovery Act
RDCSL — Residential Direct Contact Screening Level
Res — Residential
RIA — Residential Indoor Air
RFI — RCRA Facility Investigation
ROI — Radius of Influence
ROW - Right-of-Way
RRS — Regenesis Remediation Services
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ACRONYM DEFINITIONS (continued)

SB — Statement of Basis, USEPA, dated May 18, 2022
SDS — Safety Data Sheet

SGss — Sub-Slab Soil Gas

Site — Former Bendix Facility

SL — Screening Level

SOD — Soil Oxidant Demand

SOP — Standard Operating Procedure

SPM — Sodium Permanganate

SPS — Sodium Persulfate

SS CMS — Second Supplemental Corrective Measures Study dated March 12, 2021
SSCMIWP — Second Supplemental Corrective Measures Implementation Work Plan
SSDS — Sub-Slab Depressurization System

SMDS — Sub-Membrane Depressurization System
1,1,1-TCA — 1,1,1-Trichloroethane

TCE — Trichloroethene

USCS — Unified Soil Classification System

USEPA — United States Environmental Protection Agency
UST — Underground Storage Tank

ug/L — Micro-Grams per Liter

VC — Vinyl Chloride

VCP — Vitrified Clay Pipe

VI - Vapor Intrusion

VISL — Vapor Intrusion Screening Level

VOC - Volatile Organic Compound

ZV1 — Zero-Valent Iron
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Final Second Supplemental Corrective Measure Implementation Work Plan
Amphenol Corporation
Former Bendix Facility
Administrative Order on Consent, Docket #RCRA-05-2024-0006
EPA ID # IND 044 587 848
980 Hurricane Road
Franklin, Indiana 46131

1.0 INTRODUCTION
1.1 Purpose

USEPA issued the Statement of Basis ([SB], USEPA 2022) and the Final Decision ([F'D], USEPA
2023) which specify corrective measures to be implemented for the Site located at 980 Hurricane Road
in Franklin, Johnson County, Indiana. This Final SSCMIWP presents the scope, development, and
implementation details for the USEPA-selected corrective measures. This implementation work plan,
prepared in accordance with the USEPA’s SB and FD, is being submitted to the USEPA in partial
fulfillment of the Administrative Order on Consent executed on March 21, 2024. The First Draft
version of this SSCMIWP was submitted to the USEPA on June 2, 2023, and based on comments
received from the USEPA on July 21, 2023, and November 3, 2023, the text of this SSCMIWP has
been updated to include the requested information. A Second Draft version of this SSCMIWP was
submitted to the USEPA on January 2, 2024, and the USEPA approved the SSCMIWP in a letter dated
April 17, 2024 with three conditions which are addressed in this document. Additional responses to
the USEPA comments are provided in Table 2.

Documentation, including the Investigation Work Plans, Pilot Study Work Plan, SS CMS report, SB,
and FD, is part of the Administrative Record File for the Site and is available to the public.

1.2 Report Organization

This SSCMIWP is organized as follows:

e Section 1: Introduction — Provides the purpose and organization of this work plan, as well
as a summary of the Site background and chronology of remedial investigations and activities.
e Section 2: Conceptual Site Model — Presents the current Site conditions, including

defining the nature and extent of impacts that need to be mitigated, and potential receptor
exposure pathways to be addressed through the selected corrective measures.

e Section 3: Corrective Action Objectives and Selected Remedies — This section documents
the CAOs, or remedial goals, identified by USEPA and the associated remedial technologies
selected by USEPA in the SB and FD.
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e Section 4: Description of Corrective Measures — Presents the remedial design
considerations, and design assessments, and identifies major components needed to implement
the selected corrective measures.

e Section 5: Corrective Measure Implementation — Presents corrective measure
implementation details, corrective action sequencing, and associated performance monitoring
necessary to meet the stipulated CAOs.

e Section 6: Project Management — Discusses the administrative, organizational, and
logistical requirements needed to facilitate and document the planned corrective actions.
e Section 7: References

Figures and Tables follow the text of the work plan. The following technical appendices (A through
F) are also included as referenced in the above sections:

e Appendix A — Safety Data Sheets

e Appendix B — Long-Term Operations, Maintenance & Monitoring Plan (for residential vapor
mitigation systems)

Appendix C — Pre-Design Assessment Documents

Appendix D — Health & Safety Plan

Appendix E — Cost Estimate

Appendix F — Schedule

1.3 Background

Historical manufacturing activities at the subject Site consisted of the following: manufacturing of
electrical connectors, electroplating, machining, assembling, and storing of manufactured components
and raw materials required for production. The main structure on the Site is a 46,000-square foot
building formerly used for the manufacture and distribution of electrical components and was
constructed in 1961 by Dage Electric, Inc. In 1963, the operation was acquired by Bendix for the
manufacture of electrical connectors. The subject Site operated as an electric connector manufacturing
facility from approximately 1961 through 1983. In 1983, Bendix was acquired by Allied Corporation
(Allied) and Bendix was merged with Allied’s Amphenol Products Division. As a result of
consolidation efforts, manufacturing at the Franklin facility ceased in September 1983 and the plant
was closed. In 1986, the Amphenol Products Division became Amphenol.

From 1961 to 1981, waste acid, cyanide/alkalide, and chromium wastewater from plating operations
were routed into a sanitary sewer manhole, which discharged into the local sanitary sewer system
south of the subject Site. Wastewater was discharged to the sanitary sewer system under a discharge
permit issued by the City of Franklin. In 1981, a wastewater pretreatment system was installed in a
separate building on the southwestern portion of the rear parking lot for treatment of cyanide and
chromium-bearing wastewater from the plating room. Treated wastewater was then discharged to the
sanitary manhole south of the facility. Closure of RCRA units began in February 1984. A Historical
Site Layout Map has been included as Figure 1-1 which depicts the location of historically pertinent
site features (i.e., ASTs, USTs, drum storage areas).
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On June 15, 1989, FPP acquired the Site from Amphenol. FPP manufactured fuel injectors for diesel
engines and assembled marine diesel engines at the Site. In January 2007, FPP sold the Site to Lancer
Leasing LLC. Since January 2007, the facility building has been leased for use as a recycling sorting
facility (Community Recycling Solutions) and is currently utilized for the assembly of original
equipment and aftermarket cooling and heating products for vehicles (Grayson Thermal Systems) and
the mixing, repackaging, and distribution of industrial chemicals (Miller Chemical). Vacant portions
of the Site to the north and west of the Site facility buildings and parking areas were divested to Bastin
Logan Water Services, Inc. (a potable water well drilling company) and a self-storage unit facility
(Specialty Storage Solutions).

1.4 Chronology of Investigations & Interim Measures

Environmental investigation and remediation efforts at the Site were implemented by Amphenol,
under the direction of the Remediation Branch — Land, Chemicals, and Redevelopment Division —
Region 5 — USEPA.

Amphenol has cooperated and complied with the USEPA requests and, over the years, has completed
numerous investigations of soil, groundwater, ambient air, soil vapor, and sewer vapor conditions
On-Site and Off-Site. These subsurface investigations have been completed from 1985 through 2022
to characterize, delineate, and monitor environmental conditions. During the investigation activities,
cVOCs were detected in the soil, groundwater, soil vapor, and sewer vapor beneath the Site and
downgradient in the Off-Site area, which is referred to as the Study Area. A Site Vicinity Map,
depicting the sanitary sewer system layout, monitoring wells, and relevant Off-Site features within the
Study Area extent, has been included as Figure 1-2.

The On-Site and Off-Site investigations were conducted to define the vertical and horizontal extent of
adsorbed, dissolved, and vapor-phase COCs and to develop the conceptual site model presented in
Section 2.0.

Amphenol submitted the original RFI in June 1994, the original CMS report in September 1995, an
Additional CMS report in November 1996, and the SS CMS in March 2022. These previous
investigation activities and corresponding submittals were used by the USEPA to issue the SB and FD.
Relevant site documents are included in the references list in Section 7, and this documentation is part
of the Administrative Record File for the Site and is available to the public.

In addition to the investigation activities conducted in the Study Area, numerous ICMs have been
previously implemented to mitigate some identified impacts. These ICMs include:

1) Excavating and disposing of 856 cubic yards of impacted soil from beneath the former plating
room floor (1985);

2) Disconnecting and plugging the Site’s former sanitary sewer lateral and installing a new
sanitary sewer lateral (1985), and subsequent excavation and removal during 2019 OIM
activities;

3) Completing an enhanced bioremediation pilot study (2006 and 2010/2011);
4) Remediating a source area beneath the former plating room (2011/2012) using ISCO;
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5)
6)

7)

8)
9)
10)
11)

Installing a sub-slab vapor barrier beneath the new concrete floor of the former plating room
(2012);

Installing, operating, and deactivating a sub-slab vapor mitigation system at the Site facility
structure (2010-2012);

Installing and operating a groundwater pump and treat remedial system (1995-current) which
has treated over 324,000,000 gallons of groundwater and maintained hydraulic control of the
dissolved plume. The groundwater pump and treat remedial system was upgraded in 1999 and
2010 to incorporate additional recovery wells (RW-4 and RW-5, respectively);

Repairing interior sanitary sewer plumbing at nine identified priority residences (2018-2020);
Inspecting the On-Site storm sewer (2020) followed by lining the storm sewer in 2021;
Installing seven vapor mitigation systems at priority residences (2018-2019); and,
Implementing the OIM Work Plan which consisted of replacing the sanitary sewer mains and
connecting laterals on portions of Forsythe Street and Hamilton Avenue, removing
surrounding soil and excavating, dewatering, and installing cured-in-place pipe within portions
of the sanitary sewer mains in Hamilton Avenue, Forsythe Street, Ross Court, and Glendale
Drive (2019).

These implemented ICMs (removal of contaminated groundwater via pumping and removal of
contaminated media along the sewer lines via excavation) were consistent with CAOs for the Site,
were undertaken to protect human health and the environment, and were utilized as interim measures
to limit the migration of contamination before implementation of the final remedy described in this
Final SSCMIWP.
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2.0 CONCEPTUAL SITE MODEL

This section summarizes current Site conditions that define the nature and extent of environmental
impacts and identifies the potential receptors and associated exposure pathways to be addressed by the
final corrective action. These Site conditions supported the development of CAOs and the selection of
the final remediation technologies by USEPA, as discussed in Section 3.

2.1 Site Location and Description

The Site resides within the City of Franklin, Johnson County, Indiana, approximately one mile
northeast of the Johnson County Courthouse located in downtown Franklin. The former Bendix
facility historically covered an area of approximately 15.16 acres. The Site has been subdivided into
five parcels and is currently occupied by Grayson Thermal Systems, Miller Chemical, Bastin Logan
Water Services, Inc., and the ICM groundwater pump and treat remediation system. A self-storage
unit facility (Specialty Storage Solutions) is currently being constructed on the northern-most portion
of the Site. The Site is located in the Northwest Quarter of the Northwest Quarter of Section 13,
Township 12 North, Range 4 East on the northeastern side of Franklin, Indiana. A Site Location Map
has been included as Figure 2-1.

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 Nutrien Ag Solutions facility and the former
Arvin Industries facility (now occupied by the Hurricane Industrial Complex), respectively. The Site
is relatively flat in topography 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 Site, including Hurricane Road, Hamilton Avenue, Forsythe Street, Glendale Drive, and Ross
Court. A map depicting the Study Area has been included as Figure 2-2 and a Site Plan has been
included as Figure 2-3.

2.2 Study Area Geology

The geology within the Study Area has been characterized as four distinct geologic units; Units A
through D. Unit A is the uppermost weathered glacial till geologic unit in the Study Area and extends
from three to eight feet BLS. Unit B, the second encountered geologic unit in the Study Area, consists
of sand to silty sand which is saturated in the lower part and extends from approximately eight to 26
feet BLS, shallowing and thinning out in the southern portion of the Study Area. The majority of
chemical impacts (cVOCs) have been observed in the bottom of the saturated portion of Unit B. Unit
C, the third encountered geologic unit in the Study Area, consists of a slightly moist to dry, hard, dense
till which is 30 to 35 feet in thickness. High cVOC soil impacts have been observed in the upper one
to two feet of this geologic unit near the Site. Unit D, the fourth and final investigated geologic unit
in the Study Area, consists of sand that is approximately 12 feet in thickness. Impacts related to
cVOCs from the Site have not been observed within Unit D. Further discussion of chemicals of
concern detected in Units B and C is included below.
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2.3 Study Area Hydrogeology

Based on groundwater monitoring results, groundwater in Unit B (the water table aquifer) in the Study
Area flows to the south-southeast. During the operation of the ICM groundwater pump and treatment
remediation system, groundwater flow at the Site has been managed to mitigate Off-Site migration of
the dissolved cVOC plume and to lower the groundwater elevation below the existing storm sewer
invert elevation. A figure comparing groundwater elevations in Unit B with and without system
operation has been included as Figure 2-4.

The hydraulic conductivity of Unit B, reported by IT Corporation based on the completion of six
“slug” tests conducted on select On-Site monitoring wells (IT Corporation, 1985), is within a range of
3.08 x 10 to 9.51 x 10 cm/sec. However, it was reported that the slug test results may be biased
low due to poor well construction and/or development. Unit B hydrogeology was also evaluated using
pump test data. Transmissivity within Unit B was reported within a range from 625 to 4,927 gpd/ft
and hydraulic conductivities within a range from 7.98 x 102 to 3.06 x 102 cm/sec. The hydraulic
conductivity of Unit C was evaluated using geotechnical soil testing from the top of Unit C since it
does not yield groundwater and the reported permeability ranged from 4.0 x 10® to 5.2 x 10 cm/sec
(Earth Tech, 1996). Additional hydraulic conductivity testing was completed during the On-Site MIP
investigation completed in 2020/2021. Table 1 presents a summary of the hydraulic characteristics
of the On-Site Unit B. This information has been considered, in addition to a recent groundwater flux
assessment discussed in Section 4, in the design of the corrective action implementation.

2.4 Chemicals of Concern

Numerous soil and groundwater sampling events have occurred at the Site during the RCRA Closure
and associated RFI and ICM activities since 1984 and included a wide range of laboratory analytical
parameters. Based on the sampling results, the USEPA agreed that the following COCs (or shortlist
VOC:s) are associated with the Site and need to be addressed by this SSCMIWP. The CAOs for the
cVOC:s listed below are discussed in Section 3.

PCE

TCE
Cis-1,2-DCE
Trans-1,2-DCE
VC

1,2-DCA
1,1,1-TCA
1,1-DCA

MC
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2.5 COC Distribution

The following subsections summarize the distribution of Site-related COCs in soil and groundwater.

2.5.1 Soil Conditions

More recently (2018 through 2022), soil conditions have been characterized at the Site and in the
Study Area using collected soil samples to quantify and delineate cVOC impacts in soil and evaluate
the potential presence of NAPL, or free-product. Potential NAPL residual saturation appears to be
substantially mitigated due to dissolution into permeable portions of Unit B and due to remedial efforts
(pump and treat) implemented as an interim corrective action. Soil samples were analyzed for
shortlisted VOCs, which include the above-listed Site COCs.

The soil characterization results were previously presented in the SS CMS. Approximately 98.6% of
the On-Site soil samples analyzed did not indicate the presence of potential residual PCE NAPL, while
PCE soil-saturation exceedances were only observed between 23 and 24 feet BLS, at the base of Unit
B or top of Unit C. All Off-Site soil samples had COC concentrations below applicable direct-contact
soil screening criteria (RCG RDCSLs and EXDCSLs]). The approximated area with On-Site PCE
concentrations within the saturated portion of Unit B and Unit C greater than the Site-specific MTGSL
and EXDCSL are shown in Figure 2-5 and Figure 2-7, respectively. The approximated area with
TCE concentrations within the saturated portion of Unit B and Unit C greater than the Site-specific
MTGSL is shown in Figure 2-6 and Figure 2-8, respectively. As discussed further in Section 3, two
of these screening criteria (EXDCSL and MTGSL) have been identified by USEPA as numerical soil
CAOs, such that impacts delineated by these screening criteria represent areas to be remediated
through the final corrective action implementation. Cross-sectional drawings illustrating the vertical
distribution of soil impacts, in conjunction with groundwater conditions, are discussed in the following
section.

During the OIM implementation in 2019, encountered impacted soils were removed to the extent
practical as sections of the sanitary sewer main were replaced. As such, no Off-Site unsaturated soil
samples remain or have been detected with a COC concentration above the site-specific MTGSL.
Off-Site saturated zone soil conditions are more appropriately evaluated using groundwater
monitoring data as discussed below.

2.5.2 Groundwater Conditions

Groundwater conditions at the Site and in the Study Area have been characterized using groundwater
samples collected from temporary and permanent monitoring wells to quantify and delineate cVOC
impacts in the shallow groundwater and at the base Unit B. Groundwater samples were analyzed for
the previously listed Site COCs which are PCE, TCE, cis-1,2-DCE, trans-1,2-DCE, VC, 1,1,1-TCA,
1,1-DCA, 1,2-DCA, and MC.

Groundwater characterization results were discussed in more detail in the S§ CMS. On-Site source
area characterization and semi-annual groundwater monitoring results have demonstrated that cVOC
impacts above GVESLs are limited On-Site to the areas beneath, west, and south of the former plating
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room at the facility. Groundwater impacts are not present beneath the facility building, outside the
footprint of the former plating room.

Additionally, On-Site and Off-Site groundwater impacts down-gradient (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.

These groundwater impacts have been delineated both horizontally and vertically and they are
confined within the Study Area within Unit B. Recent groundwater PCE and TCE isoconcentration
maps, as the primary cVOCs, incorporating temporary well data in Unit B have been developed and
are included as Figure 2-9 (Groundwater PCE Isoconcentration Map - Shallow and Deep Unit B) and
Figure 2-10 (Groundwater TCE Isoconcentration Map - Shallow and Deep Unit B).

As illustrated in the figures, dissolved phase PCE concentrations above residential GVESLs are
predominantly detected in Unit B groundwater and are generally contained On-Site, north of Hamilton
Avenue. In comparison, dissolved phase TCE concentrations exhibit a similar On-Site extent of
impacts above residential GVESLSs, but the plume extends Off-Site generally following the sanitary
sewer main along Forsythe Street. Another difference in the distribution of the dissolved phase TCE
impacts is that the TCE figure exhibits a secondary, third-party plume located west of the Site, west
of Forsythe Street, and north of Hamilton Avenue, emanating from the northwest of the Site. This
third-party plume extends south-southeast across Hamilton Avenue, where it appears to co-mingle
with the Site-related groundwater impacts along Forsythe Street. This third-party plume is not the
focus of this SSCMIWP.

Figure 2-11 displays the locations of cross-sections which have been generated for the On-Site and
Off-Site areas. Figures 2-12a, 2-12b, and 2-12c¢ present cross-sectional views of the On-Site
distribution of soil impacts, illustrating the monitoring well locations, screen intervals, and the
estimated potentiometric surface, as well as the extents of the projected On-Site Source and Treatment
Areas. Figures 2-12d, 2-12e, 2-12f, and 2-12g present cross-sectional views of the Off-Site
groundwater plume, parallel to Forsythe Street and the sewer main, Hamilton Avenue, Glendale Drive,
and Ross Court, respectively, illustrating the monitoring well screen locations in relation to the sewer
invert elevation and/or groundwater table elevation, as well as locations of the proposed Off-Site
PRBs.

As discussed previously, during the operation of the groundwater pump and treat ICM remediation
system, groundwater elevations On-Site were lowered to maintain a potentiometric surface below the
existing storm sewer invert elevation.

During the OIM implementation in 2019, the original On-Site sanitary sewer lateral that was
disconnected and plugged in 1985 was excavated and removed, while the Off-Site sanitary sewer main
and service laterals were rehabilitated with removal, replacement, repair, and lining of the sewers.
Additionally, the On-Site storm sewer was inspected in 2020, and then subsequently lined in 2021 to
prevent infiltration into the sewer or leaks from the sewer. These rehabilitation measures will (i)
prevent vapors from entering the storm and sanitary sewers and (ii) prevent infiltration of impacted
groundwater from entering the sewer should groundwater elevation rise in the future above the sewer
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invert elevation. As such, the sewers have been eliminated as a potential exposure pathway for
groundwater and/or soil vapor receptors, and the current operation of the groundwater pump and treat
ICM is continued only for hydraulic control to prevent dissolved plume migration pending
implementation of the final corrective actions.

2.6 Exposure Pathways and Receptor Evaluations

The CSM for the Site was developed to provide an understanding of how impacts related to the Site
may affect potential receptors.

Source and Nature of Release

On-Site soil and groundwater impacts have been identified in the areas beneath the plating room floor
and the areas extending south along the current and former sanitary sewer system, then off-site along
Forsythe Street until about Ross Court. These impacts generally followed the preferential pathway of
former sewer bedding and migrated vertically downward through the sewer bedding and/or vadose
zone until they reached groundwater, at which time, dissolved impacts migrated to the south-southeast
via groundwater flow.

Due to chlorinated compounds being heavier than water, cVOC vertical migration, following a release
to the environment, often results in saturated zone soil impacts. cVOC impacts in On-Site soils are
concentrated near the Unit B-Unit C interface and potential NAPL is limited spatially and is more
accurately described as high adsorbed cVOC concentrations. Direct contact with impacted soil is not
a potential exposure pathway for occupants of the Site or structures to the south-southeast of the
facility. However, construction workers could be exposed to impacted soil or groundwater if the
On-Site storm sewer main, which is routed through the Site, is exposed for repair or replacement.
However, given that the storm sewer has been lined, the potential risk of soil vapors or impacted
groundwater entering the sewer has been mitigated and the only sampling locations that exceed the
EXDCSL were obtained from depths greater than 20 feet BLS, which is greater than the storm sewer
invert.

On-Site and Off-Site residual saturated soil impacts are a continued source of dissolved cVOCs in
groundwater, which in turn may generate cVOC soil vapors. The soil vapors may then enter into
residential structures with basements via vapor intrusion or influence sewer vapor concentrations
utilizing entry points along portions of the private sanitary sewer laterals which could not be replaced
during OIM implementation.

Shallow groundwater in the Study Area, however, does not represent an ingestion risk as it is not used
for consumption purposes. Potable water is supplied to structures in the Study Area by
Indiana-American Water Company, whose supply wells are not located in the Study Area. Further,
groundwater quality conditions are delineated to the USEPA MCLs before the nearest surface water
body in Hurricane Creek.
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Potential Exposure Pathways

Based on the CSM and nature of the historical release at the Site, potentially complete exposure
pathways to Site-related COCs can be summarized by environmental media as follows:

Soil Exposure Pathways — COC concentrations in soil may represent potentially complete
exposure pathways for two scenarios:
o Soil direct-contact (including dermal, ingestion, or inhalation of particulates) by
construction workers excavating in proximity to the On-Site storm sewers;
o Dissolution and migration of COCs from soil to groundwater at a concentration that
poses a subsequent potential for vapor intrusion to downgradient structures (addressed
as a groundwater pathway).

Groundwater Exposure Pathway — Given the lack of potable use wells or surface water bodies
within the delineated area of groundwater impacts, COC concentrations in groundwater may
represent potential exposure through the following scenario:
o ¢VOC volatilization from groundwater to soil vapor and subsequent intrusion into
Off-Site residences within the Study Area (either through the building foundation or
indirectly, into a domestic sewer lateral not addressed during the OIM)

Vapor Intrusion Exposure Pathway — As discussed above, soil vapor impacts generated from
cVOC volatilized from groundwater in the downgradient Off-Site portion of the Study Area
may represent a source of vapor intrusion.

These potential exposure pathways, in conjunction with the fact that the potential VI exposure pathway
has already been thoroughly assessed and is currently being mitigated through the use of SSDSs at
affected residences, were considered by USEPA in developing the CAOs for the Site as presented in
Section 3.

2.7 Data Sufficiency

The data collected through historical environmental investigations and interim remedial measures
provided the information to characterize the nature and extent of contamination, assess baseline human
health and environmental risks, and develop the CSM summarized above. This information supported
the preparation of the final SS CMS, to characterize Site conditions and evaluate potential corrective
action alternatives to address identified impacts and identify applicable CAOs.

USEPA determined in its SB dated May 18, 2022, and F'D dated March 14, 2023, that sufficient Site
characterization data has been collected to select the remedial action technologies to be implemented
at the Site, as well as the associated CAOs to be attained through the corrective action implementation.
Accordingly, sufficient data is available to design and implement the selected corrective measure as
described in Sections 4 and 5.
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3.0 CORRECTIVE ACTION OBJECTIVES AND SELECTED REMEDIES

USEPA, in the SB dated May 18, 2022, presented CAOs to be attained by corrective actions
implemented at the Site, as well as the remedial technologies selected for implementation. Following
the completion of the public comment period, the USEPA then published the FD dated March 13,
2023, to document the CAOs, select remedies, and define a timeline for attaining the remedial
objectives. This section summarizes the CAOs and remedial approaches selected by USEPA. For
clarification purposes, the USEPA utilized the general term VISL (which can be associated with
several different types of sampling media) when identifying the short-term CAO for groundwater but
this document clarifies that the short-term CAO for groundwater is IDEM’s RCG Groundwater Vapor
Exposure Screening Level (GVESL). Sections 4 through 5 then present the remedial design and
associated plans for implementing the remedy and monitoring the effectiveness of remedial
progression at attaining CAOs.

3.1 Short-Term and Long-Term CAOQOs

In addition to numerical value CAOs for impacted environmental media as presented in Section 3.2
below, USEPA developed a series of narrative CAOs to define Short-Term and Long-Term goals to
be attained both On-Site and/or Off-Site within defined timeframes. Short-term objectives are
anticipated to be attained within five years of implementing the final corrective action measures, while
long-term objectives are defined to be attained within approximately 10 years of corrective action
implementation.

Final Remedy Short-Term CAOs

1) Prevent ¢cVOC leaching from soil source areas into groundwater, resulting in VOC
concentrations above GVESLs;

2) Prevent Off-Site migration of cVOCs above GVESLs from the On-Site secondary source
area to properties located beyond the facility boundary;

3) Reduce groundwater cVOC concentrations beyond the facility boundaries to below
GVESLs; and

4) Implement active remedial measures for Off-Site groundwater contamination (i.e.,
SSDS/SMDSs) until GVESLs are attained, and confirmed by sub-slab vapor sampling
results (see long-term objectives below).

Final Remedy Long-Term CAOs
1) Reduce cVOC 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
b. ¢VOCs do not leach to groundwater resulting in 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 of decommissioning

SSDS/SMDS on residences 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 the effectiveness of the proposed remedial technology.
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3.2 Numerical Corrective Action Objectives and Reference Values

Numerical CAOs and Reference Values are numerical values designed to be protective of human
health and the environment, and are based upon residential, commercial/industrial, and environmental
exposure criteria; and applicable state and federal regulations. To be protective of human health and
the environment, CAOs and Reference Values evaluate source areas, potential exposure pathways,
and potential receptors as discussed in Section 2. The numerical CAOs were developed to ensure that
the source area (an area surrounding the On-Site former sanitary sewer lateral location), the migration
pathways (groundwater and/or Off-Site sanitary sewer system), or both, do not impact potential
On-Site and/or Off-Site receptors.

USEPA’s FD includes numerical CAOs for soil, groundwater, and residential indoor air or sub-slab
soil vapor, as well as Reference Values for sewer vapor. These numerical CAOs are discussed in the
following subsections. These remedial goals and objectives have been considered in the design of the
corrective action measures implementation described in Section 4. Additionally, during the
implementation of the selected corrective measures, remedial progress monitoring will be conducted
to verify that the numerical CAOs listed below are achieved and maintained.
3.2.1 Soil CAOs

CAOs for soil are differentiated to those applicable to unsaturated and smear zone soils, versus those
applicable to saturated soils (located below the water table). The unsaturated and smear zone soil

CAO s are site-specific MTGSL values protective of groundwater conditions. The saturated zone soil
CAOs are the RCG EXDCSL values protective for potential excavation workers.

Site-specific MTGSLs and RCG EXDCSLs, listed in the FD, are summarized in the following table.

Table: CAOs for COCs in Soil

CAOs for Unsaturated or Smear CAO:s for Saturated Soils
Chemical of Zone Soils RCG Excavation Worker Soil
Concern Site-Specific RCG MTGSL Exposure Direct Contact
(mg/kg) Screening Level (mg/kg)
PCE 2.667 170
TCE 0.153 95
cis-1,2-DCE 0.855 2,400
trans-1,2-DCE 1.258 1,900
VC 0.022 1,300
1,1,1-TCA 181.959 640
1,2-DCA 0.600 730
1,1-DCA 1.399 1,700
MC 65.008 3,300

During corrective action implementation, improvement of soil conditions in response to remedial
progress will be assessed through groundwater monitoring and sampling since there are no unsaturated
soil sampling locations with concentrations over the MTGSL. Groundwater monitoring results will
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indicate if soil conditions continue to contribute to groundwater conditions, which would indicate
adsorbed-phase concentrations above the Site-specific MTGSL or EXDCSL. Once groundwater is
demonstrated to achieve groundwater CAOs, soils will have attained soil CAOs and no additional
confirmation soil sampling is planned following implementation of the Final Remedy.

3.2.2 Groundwater CAOs

The FD lists numeric short-term and long-term groundwater CAOs. In the short-term, the CAO is for
groundwater COC concentrations in Unit B to meet IDEM RCG Residential GVESLs to mitigate
potential soil vapor intrusion exposure. Long-term groundwater CAOs are based on meeting USEPA
MCLs to restore the groundwater to drinking water standards (although there is no current
groundwater ingestion exposure due to the lack of current potable uses). The short-term CAO time
period is defined as five years from the implementation of the final corrective measure, while the

long-term CAO time period will be defined as beyond 10 years from the implementation of the final
corrective measure.

The short-term CAOs for groundwater are GVESLs to address the potential vapor intrusion exposure
pathway while long-term CAOs are MCLs for drinking water consumption. The dissolved cVOC
short- and long-term CAOs, stated in the F'D, are shown in the following table.

Table: CAOs for COCs in Groundwater

Short-Term CAO Long-Term CAO
Chemical of Groundwater Vapor Maximum
Concern Exposure Screening | Contaminant Level
Level (ug/L) (ug/L)
1,1-DCA 130 28
1,2-DCA 50 5
cis-1,2-DCE NE 70
trans-1,2-DCE NE 100
MC NE 5
PCE 110 5
1,1,1-TCA 13,000 200
TCE 9.1 5
VC 2.1 2

NE: Not Established

During corrective action implementation, improvement of groundwater conditions in response to
remedial progress will be assessed through groundwater monitoring and sampling. Attainment of the
Short-Term and Long-Term CAOs for groundwater considers both the location (i.e., On-Site vs.
Oft-Site) and potential use of engineering controls (i.e., protective PRBs remedy) to prevent Off-Site
migration of groundwater above the numerical CAOs or to limit potential exposure through the use of
a Site-specific institutional control (ERC).
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3.2.3 Residential Indoor Air and Sub-Slab Soil Vapor CAOs

Residential Indoor Air and Sub-Slab Soil Vapor CAOs, as stated in the FD, have been developed to
address the vapor inhalation exposure pathway. No complete vapor inhalation exposure pathway
exists at this time within the Study Area. Vapor mitigation systems were installed on residential
structures which exhibited the potential for vapor intrusion throughout the Study Area. Additionally,
plumbing repairs were completed on structures that exhibited the potential for sewer vapor intrusion
due to faulty plumbing. Residential Indoor Air and Sub-Slab Soil Vapor CAOs, identified in the FD,
are presented in the following table.

Table: CAOs for COCs in Residential Indoor Air and Sub-Slab Soil Vapor

Chemical of Residential Indoor Air Residential Sub-Slab Vapor
Concern Screening Level (ug/m®) Screening Level* (ug/m®)
PCE 42 1,400
TCE 2.1 70
cis-1,2-DCE NE NE
trans-1,2-DCE NE NE
VC 1.7 56.7
1,1,1-TCA 5,200 173,333
1,2-DCA 1.1 36.7
1,1-DCA 18 600
MC 630 21,000

Residential Indoor Air Screening Levels are IDEM RCG Screening Levels listed in Appendix A, Table A-6 of
the RCG, updated March 1, 2022.

Sub-Slab Soil Vapor screening levels were calculated using an attenuation factor of 0.03 per IDEM Technical
Guidance Document Attenuation Factors dated September 29, 2016.

NE: Not Established

Residential structures will be evaluated for the cessation of vapor mitigation system operation as the
subsurface media (i.e., groundwater) in the vicinity of each residential structure meets remediation
goals identified in the FD and follows procedures outlined within the OM&M Plan. Once groundwater
COC concentrations are documented to meet the GVESLs in monitoring well(s) located closest to a
residence with a vapor mitigation system, then sub-slab vapor and indoor air (i.e., basement) sampling
will be performed to verify that the vapor mitigation system is no longer required and can be petitioned
for cessation and removal. A copy of the Long-Term OM&M Plan for the installed vapor mitigation
systems has been included as Appendix B.

3.2.4 Sewer Vapor Reference Values

The sewer vapor reference values, stated in the D, are shown in the following table.
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Table: Reference Values for COCs in Sewer Vapor

Chemical of Concern Sewer Vapor Reference Values (ug/m?)
1,1-DCA 2,654.9
1,2-DCA 162.2
cis-1,2-DCE NE
trans-1,2-DCE NE
MC 92,920
PCE 6,194.7
1,1,1-TCA 766,961.7
TCE 309.7
VC 250.7

NE: Not Established

It should be noted that sources of COCs in sewer vapors unrelated to the Site may be present as what
is discharged to the sanitary sewer cannot be controlled nor is Amphenol responsible for the
characterization and remediation of secondary sources/releases of COCs by other responsible parties.
As such, it is possible that other sources could cause future sewer vapor concentrations to exceed
sewer gas reference values even after historical Bendix release(s) have been mitigated (as evidenced
by groundwater COC concentrations below IDEM RCG Residential GVESLs and/or MCLs). Since
Amphenol has addressed storm and sanitary sewers as potential preferential migration pathways by
replacing and/or lining the accessible storm and sanitary sewer lines overlying the dissolved cVOC
plume located within the Study Area and will be actively remediating the groundwater to CAOs, no
additional sewer vapor sampling will be conducted.

3.3 Selected Corrective Measures

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 related to Site
conditions.

USEPA’s selected Final Remedy for the Amphenol Site consists of the following remedial
components:

On-Site Selected Remedies:

» Installing a permeable reactive groundwater treatment barrier (PRB);

* Injecting treatment materials into soil to breakdown cVOCs (“soil source treatment remedy”)
and remediate groundwater;

*«  MNA to document ongoing post-treatment decreasing groundwater concentration trends; and

* Shutting off the ICM groundwater pump-and-treat system permanently, once CAOs are
reached.
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USEPA selected a sequential injection of ISCO and ISCR, as well as implementing bioremediation to
remediate cVOCs and achieve CAOs. Sequential injections with the oxidizing and reducing agents for
source zone remediation are expected to reduce both adsorbed and dissolved phase cVOCs to nontoxic
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 to meet short-term
CAO:s.

USEPA selected the remedial approach for the On-Site Source and Treatment Areas to reduce the
cVOC groundwater impacts within the Unit B water-bearing unit and prevent the Off-Site migration
of cVOC:s at concentrations exceeding the GVESLs using a PRB near the property boundary to assist
in meeting the short-term CAOs.

MNA, following Source and Treatment Area remediation, was selected to monitor the progress of
subsequent enhanced biodegradation to achieve long-term CAOs. USEPA also selected institutional
controls (deed restrictions) to restrict land use and groundwater use while contamination remains
above numerical CAOs.

Off-Site Selected Remedies:

+ Installing PRBs to treat secondary source soil impacts and remediate groundwater conditions;

*  MNA to document ongoing post-treatment decreasing groundwater concentration trends; and

» Continuing operation and monitoring of Off-Site engineering controls (i.e., SSDS and/or
SMDS) for vapor intrusion mitigation until the controls are demonstrated as unnecessary to
prevent exposure above CAOs.

USEPA’s selected remedy to address Off-Site groundwater includes the installation of PRBs with
ISCR injectants that will be constructed to reduce cVOC impacts in groundwater resulting from
secondary Off-Site sources (related to the former sewer line). Particularly, USEPA selected a PRB
with ISCR injection at the southern boundary of the Site property (as discussed above) to prevent
plume migration to the south of the source area treatment system, as well as the Off-Site PRBs to
achieve the short-term CAOs.

USEPA selected MNA following source area treatment to achieve long-term CAOs. Until COC
volatilization from groundwater is mitigated to applicable numerical CAO, USEPA selected operation
and maintenance of the existing vapor intrusion mitigation systems to ensure continued protection of
potential receptors.

Section 4 and Section 5 present the basis, design, and implementation details for the On-Site and
Off-Site remedy components, including operation and progress monitoring to ensure that CAOs
(short-term and long-term) are attained.
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4.0 DESCRIPTION OF CORRECTIVE MEASURES

This section discusses remedial design considerations, and design assessments, and identifies major
components to implement the selected corrective measures.

4.1 Design Basis

The basis of the design of the corrective measures is to achieve site-specific cleanup goals presented
in the USEPA’s F'D which are also restated in Section 3 above. The extent of the planned corrective
measures, as defined by USEPA in the SB and FD, is based on analytical results obtained during
investigation activities completed from 2018 through 2022, which were reported in the SS CMS.

A primary component of the design is to mitigate adsorbed phase soil impacts affecting groundwater
conditions, as well as to reduce dissolved mass flux in groundwater from the On-Site and Off-Site
treatment areas, to reduce downgradient groundwater concentrations to below GVESL concentrations.
As downgradient groundwater concentrations are reduced, downgradient soil vapor concentrations
will also be reduced such that they will no longer pose an unacceptable health risk to Off-Site
receptors.

To address the current VI risk, Amphenol has pre-emptively installed SSDS/SMDSs at residential
properties that have previously exhibited the potential for VI, as described in Section 1.4. These
SSDS/SMDSs will remain active until the potential exposure pathway for vapor intrusion has been
eliminated which will be demonstrated by groundwater monitoring followed by confirmatory sub-slab
vapor and indoor air sampling (i.e., basement). Amphenol will complete confirmation sub-slab vapor
and indoor air sampling at private residences with installed vapor mitigation systems in accordance
with the OM&M plan (see Appendix B). Required sampling events will be completed before
permanently deactivating the mitigation systems on the private residences.

The results of the bench scale treatability testing of the soil and groundwater from the Site, as discussed
in Section 4.3.2, confirmed that the ISCO and ISCR remedial approaches selected for the Site can
reduce the mass and dissolved phase flux of the COCs such that the short-term CAOs are achieved.
These corrective action measures are also designed to produce groundwater geochemical conditions
conducive to subsequent bioremediation of COCs through continued biological reductive
dechlorination to achieve long-term CAOs.

During and upon completion of the planned corrective measures, performance groundwater
monitoring will be completed and groundwater samples will be analyzed to verify that CAOs are being
achieved. The groundwater performance monitoring plan is detailed in Section 5.4.

4.2 Remediation Areas

The figures included in this section display the On-Site Treatment Area and Off-Site PRB locations
where in-situ injections are planned to be completed. It should be noted that any Oft-Site PRB location
on private property is dependent on obtaining off-site access approval and having sufficient lateral
distance away from any existing structure with a basement or subsurface utility. A Site Plan has been
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included as Figure 2-3 and the planned On-Site Treatment Area and Off-Site PRB locations are
displayed in Figure 4-1 and Figure 4-2, respectively.

4.2.1 On-Site Source and Treatment Areas

The On-Site Treatment Area covers approximately 74,000 square feet, and it encompasses the On-Site
Source Area of approximately 30,500 square feet.

The On-Site Treatment Area includes impacted saturated soils with ¢cVOC concentrations over
Site-specific MTGSLs, whereas the On-Site Source Area includes impacted saturated soils with cVOC
concentrations over 40 mg/kg.

The On-Site Source Area will initially be treated utilizing ISCO. The On-Site Source Area and
remainder of the On-Site Treatment Area will subsequently be treated via ISCR injections and
enhanced bioremediation.

Additionally, two or more On-Site PRBs are planned to be installed to mitigate dissolved mass flux in
groundwater — one or more PRBs across the central portion of the treatment area and one along the
downgradient property boundary (just north of Hamilton Avenue).

4.2.2  Off-Site Remediation Area

The Off-Site remediation area primarily covers residential areas to the south of Hamilton Avenue and
to the east of Forsythe Street, north of Hurricane Creek, where dissolved phase groundwater conditions
exceed RCG Residential GVESL concentrations. Note that a PRB will be installed parallel to the
northside of Hurricane Creek, east of Forsythe Street, as an extra precautionary measure along the
southern end of the Study Area even though dissolved ¢VOC sampling has documented that
groundwater in this area already meets both short-term and long-term CAOs.

The Off-Site remediation areas will be treated using a series of PRBs installed parallel and
perpendicular to former secondary sources associated with former sewers and will utilize a
combination of a carbon-based substrate, ZVI, and bacterial inoculation; successful implementation
of the carbon-based substrate and ZVI has been demonstrated in prior pilot testing and bench-scale
treatability testing (discussed below).

4.3 Pre-Design Assessments

Pre-design assessments were completed to gain a better understanding of the groundwater flow
velocity in conjunction with the mass flux of contaminants and to determine which amendments may
be best suited to employ during the implementation of the selected corrective measures. WM
Consulting also considered the results of previous On-Site remediation activities and Off-Site pilot
studies which had utilized similar remedial technologies.
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4.3.1 Groundwater Flux Assessment

FluxTracer® testing was completed to assess groundwater velocity and contaminant mass flux within
several existing monitoring wells located On and Off-Site. Conventional methods (pump and slug
tests) give a single value for groundwater velocity whereas passive tools like FluxTracer® are designed
to distinguish individual zones within a water bearing unit. The quantitative FluxTracer® test measures
the amount of alcohol tracers that desorb from the activated carbon due to groundwater passively
flowing through the cylinder canisters. Concurrently, contaminants present in the plume adsorb to the
activated carbon during the deployed period after which they are extracted from the activated carbon
to quantify mass flux and flux-derived contaminant concentrations. FluxTracers® were installed
within monitoring wells MW-3, MW-22, MW-37, and MW-38 to determine Darcy flux, mass flux,
and flux-derived contaminant concentrations. The FluxTracers® provide contaminant flux and Darcy
velocity measurements at 1-foot intervals within each well evaluated.

Figure showing Mass Flux in an Aquifer

vvvvvv

Mass flux is defined as the contaminant mass moving across a
unit area (aquifer) perpendicular to the groundwater flow
direction. Mass flux is measured as mass/area/time (mg/m?/day).

(Regenesis. March 2023)
The FluxTracers® consisted of three to five separate 2-foot-long stainless-steel canisters secured inside
each well in succession on a premeasured central wire line attached to a modified J-plug well cap. The
number of canisters utilized in each well corresponded with the monitoring well screen lengths. The
FluxTracers® were pre-assembled and arrived ready to deploy with no on-site construction required.

FluxTracers® were deployed in On-Site monitoring wells MW-3 and MW-22 for one week and within
Off-Site monitoring wells MW-37 and MW-38 for two weeks. Due to the historically lower observed
dissolved cVOC concentrations in samples obtained from monitoring wells MW-37 and MW-38, they
required a longer period of deployment to accurately measure the mass flux.

FluxTracer® results are summarized within the FluxTracer® Summary Report, which has been
included in Appendix C. As expected, the dissolved PCE and TCE mass flux varies with depth
through the saturated portions of Unit B and, in general, in the On-Site monitoring wells with 10-foot
screens (MW-3 and MW-22), the majority of the contaminant mass flux appears to be concentrated in
the saturated lower portion of Unit B at intervals 24.1 feet BLS (150 mg/m?/day PCE) and 14.8 feet
BLS (240 mg/m*/day PCE), respectively. In the Off-Site monitoring wells with 5-foot screens
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(MW-37 and MW-38), which are screened across the groundwater table, maximum mass fluxes were
measured near the bottoms of the wells at 13 feet BLS (10 mg/m?/day PCE) and 11.7 feet BLS (9
mg/m?/day TCE), respectively.

In general, the contaminant mass flux appears to increase with depth toward the center and base of the
saturated Unit B zone, and contaminant mass flux decreases by an order of magnitude in Off-Site
areas. The calculated groundwater flow velocities observed during this assessment were generally
consistent with previous estimates of groundwater flow rates. This information has been considered
in designing the remedial injections and PRBs, and in considering remedial monitoring frequencies.

4.3.2 Bench Testing

Bench-scale treatability testing was conducted on bulk soil and groundwater samples collected from
the Site to support the design of the selected corrective actions. Soil samples were obtained from
source area locations (GP-10 and GP-11 at depths ranging from 21 to 25 feet BLS) that exhibited the
highest adsorbed cVOC concentrations during the On-Site source investigations completed in
2020/2021. The groundwater sample was obtained from the On-Site monitoring well (MW-12R)
screened across Unit B, which has consistently exhibited the highest dissolved-phase ¢VOC
concentrations over the last five years. The soil and groundwater samples were obtained in February
2023 utilizing a direct push soil sampling probe and low-flow groundwater sampling equipment,
respectively. The objective of these bench-scale studies was to evaluate the relative effectiveness of
the various ISCO and ISCR remedial technologies considered, both independently and sequentially.
The components of the bench testing included:

1. SOD testing to document the relative impact of natural soil chemistry at consuming the three
considered chemical oxidants (i.e., hydrogen peroxide, sodium persulfate, and sodium
permanganate) and to support ISCO dosing considerations for field implementation. Testing
was focused on Unit B soils with Site groundwater.

2. ISCO batch reactor testing to evaluate the relative performance of the chemical oxidants not
previously utilized at the Site (i.e., SPS and SPM) for comparison to previous Site results using
MFC, and to further document the relative performance of varying activation chemistries for
SPS implementation. Testing was conducted independently for samples of Unit B soil and Unit
C soil with Site groundwater originating from Unit B.

3. ISCR batch reactor testing for varying doses and ratios of ZVI and EVO to document the
relative performance of the chemistries on reducing COC mass and generating favorable
groundwater geochemistry conditions to support subsequent enhanced bioremediation through
reductive dechlorination. This batch testing also compared COC reductions through chemical
adsorption using activated carbon for comparison. The goal of these batch tests using Unit B
soil and Site groundwater was to support the design of ISCR injections and PRBs for field
implementation.

4. Column reactor treatability testing which included the flow of Site groundwater through a
series of independent or sequential reactor columns filled with Unit B soils amended with
remedial reagents to simulate in-situ application and support the design of field implementation
injection details and PRB designs.
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The bench-scale batch tests utilized varying doses and ratios (i.e., high and low doses/ratios) of the
remedial amendments to support the final selection and design of the chemical applications. The
column studies utilized varying configurations of unamended Site soil versus Site soil amended with
ISCO, ISCR, or activated carbon media, based on the previous batch testing results, to inform the final
injection implementation and PRB designs.

A copy of the Bench-Scale Testing to Support Remedial Implementation report has been included in
Appendix C. The key findings based on the treatability testing results are summarized below.

SOD Test Findings

Results matched general expectations on the relative persistence of the ISCO reagents based
on oxidant demand and dose. Longer persistence in the subsurface results in greater
distribution from the point of injection and longer reaction time.

Hydrogen peroxide (or MFC), while it had demonstrated success at source reduction in
previous site applications, had the shortest persistence (less than one day) which if used alone
could require more applications to meet remedial goals.

SPS exhibited more persistence (approximately five days) than MFC, allowing for greater
distribution and reaction time.

SPM exhibited the longest persistence (17 to 20 days), but is also the most expensive oxidant
tested and its persistence could lead to oxidant migration to an adjacent area of ISCR or PRB
application which could reduce effectiveness and efficiency.

ISCO Batch Test Findings

SPS was observed to most effectively activate and provided the fastest COC reductions when
combined with hydrogen peroxide (i.e., MFC) for activation.

While self-activated SPS provided similar COC reductions (at high doses), it is less efficient
than MFC activation. However, it has been demonstrated that any persulfate not activated by
MFC would self-activate in-situ, thus ensuring the efficiency of the application.

Based on the observed Site soil buffering capacity and COC removal, sodium hydroxide
alkaline activation of SPS is not recommended at this site.

While SPM also provided good COC reductions, it is the most expensive oxidant tested, and
its longevity could present the potential to migrate to a downgradient ISCR PRB (not desired).
A single application of MFC-activated SPS in the bench testing provided COC reductions in
both Unit B and Unit C soils of up to 87.7%, which could lead to fewer in-situ applications
(and less time) required to be implemented due to higher treatment efficiency.

ISCR Batch Test Findings

ZV1 is effective at both reducing COC mass through abiotic reductive dechlorination and
reducing groundwater oxidation-reduction potential (ORP or redox) to levels conducive to
subsequent anaerobic bioremediation through reductive dechlorination.

ZVI-induced ISCR treatment of COC provided reductions of up to 84%, which demonstrates
that these ISCR applications can provide a level of treatment similar to ISCO. The persistence
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of ZVI and the associated groundwater ORP reduction would provide significant source
reduction/ treatment in addition to subsequent enhancement of bioremediation.

e EVO did not exhibit a significant effect on the performance of ZVI but aided in reducing and
sustaining low ORP levels. Previous work on subsurface materials from the Site shows a robust
population of halorespiring microorganisms and EVO injection, a soluble and mobile electron
donor source, is expected to stimulate in-situ anaerobic biodegradation at and downgradient of
the injection points.

e ZVI and EVO represent a good combination of amendments for area-wide treatment zone
injection or to create a PRB.

e Activated carbon-amended soil provides significant adsorption capacity to treat/retard COCs
in groundwater and may augment ZVI/EVO in a PRB or downgradient of ISCR application.

Column Reactor Test Findings

e The multi-column treatment train of ISCO followed by ISCR followed by activated carbon
showed rapid and sustained reduction of PCE (and other COC) concentrations. ISCO followed
by ISCR provides effective treatment, and activated carbon provides an adsorptive polish to
prevent the re-impact of groundwater by soil conditions and potential migration.

e The ISCO>ISCR->carbon column train also showed a rapid and sustained reduction of ORP.
The initial ISCO oxidation column did not prevent subsequent redox reduction by the ISCR
column, and the final effluent ORP measured (-150 to -160 mV) is amenable to subsequent
biological reductive dechlorination.

e The two-column treatment train of ISCR PRB followed by unamended soil (ISCR->Soil)
showed a similarly rapid reduction in PCE concentration as the above columns, but without
ISCO pre-treatment, and provided downgradient PCE reductions through the subsequent
natural soil column. Some rebound in PCE concentrations after 17 days was observed, as water
continued to flow through the subsequent unamended soil column with source concentrations.
It should be noted that the influent groundwater to the ISCR->Soil treatment train had high
COC concentrations found at the source, whereas in the field influent groundwater to ISCR
PRB would have been ISCO-treated and would have considerably lower concentrations. These
results demonstrate the ability of ISCR injections to mitigate downgradient groundwater
conditions.

e The ISCR PRB column followed by unamended soil (ISCR->Soil) showed an even more rapid
(and sustained) reduction of ORP than the multi-column study, with an even lower final
effluent ORP (-189 to -200 mV). ORP values remained very reduced after Day 17 when PCE
concentrations began to be detected again, indicating that groundwater conditions would be
amenable for subsequent bioremediation (note that the duration of bench testing is generally
too short to observe the onset of bioremediation effects).

e The treatment train column studies demonstrated that the natural soil and groundwater pH
buffering capacity prevents dramatic shifts in pH, which can support post-remedial
biodegradation. No evidence of a significant groundwater pH decrease from ISCO reactions
was observed, and no evidence of a significant groundwater pH increase from ISCR reactions
was observed.
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These bench-test treatability findings were considered in the development and design of the remedial
implementation approach presented in this work plan.

4.3.3 ISCO On-Site Source Area Remediation (2011-2012)

The On-Site Source Area remediation completed beneath and adjacent to the former plating room in
2011/2012 was completed via ISCO utilizing hydrogen peroxide as an oxidant (aka MFC). Two
full-scale injection events and six subsequent, smaller, targeted injection events focused on residual
hot spot areas, were completed as dictated by progress sampling events. All of the injection events
were completed between July 2011 and May 2012 and six temporary sampling locations were utilized
to evaluate the effectiveness of the implemented remedial program and to identify residual hot spots
that warranted supplemental, targeted injection activities. The temporary sampling locations were
installed via a direct push drilling unit and the progress soil/groundwater samples were obtained after
select phases of the injection activities were completed. Once the sampling activities were completed,
the temporary sampling points were abandoned and a new temporary sampling point was installed in
the same general area if additional progress sampling was required after subsequent injection
activities.

A comprehensive summary of the 2011/2012 ISCO injection activities and progress sampling results
is included in the Treatment Program Report prepared by Isotec and dated July 16, 2012, which is
provided in Appendix C. However, highlights of the work activities are given below to provide
pertinent background information relating to the 2011/2012 ISCO activities and how they relate to the
proposed ISCO activities.

The ISCO injection program focused on an approximately 4,000-square foot area, with three different
targeted treatment intervals: shallow vadose zone soils (2 to 10 feet BLS); deep vadose zone soils (10
to 15 feet BLS); and saturated zone soils (15 to 25 feet BLS). The injection activities typically
occurred under a low-pressure condition (0 to 20 psi). For shallow vadose zone soils, all of the
sampling locations exhibited decreasing concentrations post ISCO injection activities, and the total
adsorbed VOC reductions observed ranged from 4% to 96%. The average total VOC reduction in the
shallow vadose zone soil was 92% (from 0.15 mg/kg to 0.01 mg/kg) after 2 injection events.

When compared against the baseline sampling event results, only one deep vadose zone sampling
location exhibited an anomalous increased total adsorbed VOC concentration (total final VOC
concentration of 0.1803 mg/kg) by the end of the last (fifth) deep vadose zone injection event;
however, the other five sampling locations exhibited decreased concentrations ranging between 15%
and 99%, with an average decrease of 96% (from 1.74 mg/kg to 0.07 mg/kg) across the treatment area
by the conclusion of the injection program.

For saturated zone soils (15 to 25 ft BLS), total adsorbed VOC reduction ranged from 26% to 100%
in five of the six sample locations. Sampling location SB-8, the only sampling location that exhibited
an overall increase in total adsorbed VOC concentrations after the ISCO injection program, initially
exhibited nearly a 100-fold VOC increase from a baseline value of 0.07 mg/kg to 6.4 mg/kg after two
events (likely due to redistribution of residual VOC impacts), but subsequently decreased to 0.142
mg/kg after eight events.
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A limited number of progress groundwater sampling events occurred at five different temporary
groundwater sampling locations during the ISCO injection program. One sampling point exhibited a
nine-fold increase in total dissolved VOC concentrations (36 pg/L vs. 324 ug/L) after the injection
program, which was attributed to chemical and physical desorption of solid-phase impacts.
Short-term, transient, increases in dissolved VOC concentrations were observed in two other sampling
locations, which were followed by subsequent decreases in concentrations when compared to the
baseline concentration. The two remaining sampling locations only exhibited decreasing dissolved
VOC concentrations. The total dissolved VOC concentration decreases for the sampling points
exhibiting overall decreasing contaminant concentrations ranged between 18% and 61%.

Overall, the implemented ISCO injection program (MFC) successfully remediated the source area and
expeditiously desorbed and treated contaminants (potentially including DNAPL) that were locked up
in the interstitial pores of the deep, saturated soil (near the Unit B/Unit C interface). However, multiple
rounds of MFC injections were required when utilizing the hydrogen peroxide as the sole oxidant
(although the subsequent injection events were more focused and decreased in size). Based on the
results of the pre-design bench testing completed in 2023, a single application of MFC-activated SPS
provided COC reductions in both Unit B and Unit C soils of up to 87.7%, which provides more
expeditious and efficient remedial results when compared to hydrogen peroxide activation.
Additionally, based on the final groundwater analytical results, a more long-term in-situ soil and
groundwater treatment process (ISCR) which creates an anaerobic environment conducive for
reductive dechlorination over a longer time period should be implemented as a polish after
implementation of the ISCO program in the known source area.

4.3.4 Off-Site Groundwater Treatment Pilot Study (2019)

The OIM activities completed in 2019 included the removal and replacement of the old VCP sanitary
sewer main in the center of Hamilton Avenue and Forsythe Street. During restoration activities, IWM
Consulting completed a pilot study that incorporated the injection of a mixture of PlumeStop and
S-MZVI supplied by Regenesis® in two areas. The first area (Area 1) surrounds monitoring well
MW-35, near the entrance to Glendale Drive. This area provides a relatively undisturbed Off-Site
sub-surface lithology which is more representative of natural sub-surface conditions within the Study
Area. Any observed groundwater improvements would be more representative of the expected results
if this technology were to be employed throughout portions of the Study Area that were not disturbed
or affected during the implementation of the OIM. The second area (Area 2) was within the sewer
bedding material located adjacent to the southern portion of the newly installed sewer main on
Forsythe Street.

Area 1 Pilot Study Evaluation

On October 22, 2019, approximately 3,200 Ibs of PlumeStop and 100 1bs of S-MZVI (which equaled
a combined 1,923 gallons of the remedial solution once the material was thoroughly mixed with water)
were injected evenly into five temporary injection points (INJ-1 through INJ-5) placed in a star pattern
around monitoring well MW-35, treating an area approximately 400-square feet in size. The
temporary injection points were installed with a direct push drilling unit equipped with 1.5-inch
diameter drill rods and retractable screens (up to three feet in length). The mixture was pressure
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injected into the formation using a bottom-up injection technique via the above ground pumps placed
inside the injection trailer. The vertical treatment area was from 11 to 16 feet BLS, which included
treatment from the base of Unit B upward five feet, which fully treats the saturated thickness of Unit
B (including any potentially unusually high-water table periods). The ability to control the depth and
length of the injection interval allowed for the precise injection of the remedial solution. Before
injection activities, depth to water was measured in monitoring well MW-35 at 11.24 feet below the
top of casing. Remedial solution was injected at a rate of 2.9 to 3.5 gpm and at a pressure of 15 to 35
psi. It appeared that this was close to the highest pressure that could safely inject the remedial solution
into the subsurface without causing the solution to surface (i.e., material breaching the ground surface)
during the injection activities. This observation was consistent with RRS’ previous experience with
injection projects.

The distance to monitoring well MW-35 from the injection points is shown in the table below.

Table: Distance to Injection Points to Monitoring Well MW-35

. . Nea.r est Momto.r ng Distance/Direction to Nearest Monitoring Point
Injection Point Point to Injection . )
. from Injection Location
Location
INJ-1 MW-35 7.5 Feet; West-Northwest (up-gradient)
INJ-2 MW-35 5.5 Feet; North (up-gradient)
INJ-3 MW-35 5.75 Feet; Northeast (cross-gradient)
INJ-4 MW-35 5 Feet; Southeast (down-gradient)
INJ-5 MW-35 5.25 Feet; South (down-gradient)

Groundwater samples obtained from monitoring well MW-35 exhibited immediate and sustained
reductions in dissolved VOC concentrations after the pilot study. Dissolved VOC groundwater
samples were obtained every month for 10 consecutive months (November 2019 through August
2020) starting one month after the low-pressure injection activities were completed in October 2019
and complete elimination of dissolved VOC reductions was observed after the initial 30-day
post-injection activities sampling event. Additionally, the sustained reduction of nitrate and increase
in dissolved manganese with only temporary reductions in sulfate and the temporary increase in iron
indicates that groundwater-reducing conditions in the area were manganese-reducing, which is ideal
for maintaining lower dissolved methane concentrations.

As outlined in the Off-Site Pilot Study Evaluation Report dated September 28, 2020, and included in
Appendix C, the dissolved VOC concentrations were decreased by 100% in monitoring well MW-35
when comparing the baseline sampling results with the August 2020 sampling results. The elimination
of dissolved VOC concentrations in monitoring well MW-35 has been maintained since the October
2019 pilot study.

Area 2 Pilot Study Evaluation
Before backfilling the sanitary sewer excavation, a series of temporary injection wells were installed

within the backfill of the sanitary sewer trench to facilitate injection of PlumeStop and S-MZVI along
the southern portion of the excavation that extended into the underlying water table. On October 23,
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2019, approximately 3,600 pounds of PlumeStop and 200 pounds of S-MZVI (which equaled a
combined 2,892 gallons of the remedial solution once the material was thoroughly mixed with water)
were injected evenly into five 2-inch diameter temporary PVC injection wells (IP-1, IP-2, IP-3, IP-4,
and IP-6) and one temporary direct push injection point (DPT-1) placed within the backfill of the
newly installed sewer main trench. This covered an area of approximately 383 linear feet along the
southern portion of the newly installed sewer main trench. Each well was constructed with five feet
of 0.020-inch slotted PVC screen and the wells were placed as close as possible to the bottom of the
sewer main trench before the trench was backfilled with No. 8 limestone aggregate. Remedial solution
was injected at a rate of 10 to 15 gpm and a pressure under five psi, and under 15 psi at the direct push
boring location. Due to the lack of fine-grained soils within the sewer backfill material (No. 8 stone),
it appeared the backfill material surrounding the new sewer main could handle higher remedial
solution flow rates without restrictions or surfacing (“daylighting”) of the remedial solution.
Additionally, since the injectant was injected under low pressure into the aggregate sanitary sewer
backfill, all of the injectants installed via the IP points had a limited ROI and were likely contained
within the backfilled excavation trench itself.

The nearest monitoring wells surrounding the injection points are shown in the following table.

Table: Distance of Injection Points to Nearest Monitoring Well

. . Nea.r est Momto.r 'ng Distance/Direction to Nearest Monitoring Point
Injection Point Point to Injection . )
. from Injection Location
Location

DPT-1 MW-39 160 Feet; East-Southeast (cross-gradient)
IP-1 MW-39 180 Feet; Southeast (down-gradient)
IP-2 MW-38 30 Feet; Northeast (up-gradient)
1P-3 MW-38 60 Feet; South-Southeast (down-gradient)
P-4 MW-31 25 Feet; Southeast (down-gradient)
1P-6 MW-37 30 Feet; Northwest (up-gradient)

Groundwater samples obtained from monitoring wells (MW-31 and MW-38) located between 25 and
75 feet hydraulically downgradient of the closest injection point, respectively, exhibited immediate
and sustained reductions in dissolved VOC concentrations after the pilot study. Dissolved VOC
groundwater samples were obtained every month for 10 consecutive months (November 2019 through
August 2020) starting one month after the low-pressure injection activities were completed in October
2019 and noticeable dissolved VOC reductions were observed as early as 30 to 60 days after the
injection activities. Additionally, total iron, total manganese, and sulfate concentrations exhibited
short-term increases after the injection activities, with the largest increases observed in MW-38
between 90 to 120 days post-injection activities.

As outlined in the Off-Site Pilot Study Evaluation Report dated September 28, 2020, and included in
Appendix C, the dissolved PCE, TCE, and total dissolved VOC concentrations were decreased by
32.3%, 28.5%, and 29.5%, respectively, in monitoring well MW-31 when comparing the baseline
sampling results with the August 2020 sampling results. The dissolved PCE, TCE, and total VOC
concentrations were reduced by 85.7%, 87.7%, and 88.4%, respectively, in monitoring well MW-38
during the same time period. The dissolved VOC concentrations have continued to decrease since
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August 2020, and when a comparison is made with the most recent analytical data collected at the Site
(April 2023), the PCE, TCE, and total dissolved VOC concentrations have been reduced by another
30.9%, 4.5%, and 16.8%, respectively, in MW-31 and 69.6%, 33.6%, and 56.7%, respectively, in
MW-38. Monitoring wells located hydraulically upgradient or at distances over 160 feet away from
the closest injection point did not exhibit similar results.

4.4 Identification of Major Corrective Measures Components

No permanent equipment is required for implementation of the selected corrective measures; however,
several processes are necessary for implementation and one or more existing recovery wells or
injection wells may be utilized in the future to augment the implemented in-situ remediation activities.
Additionally, the selected injection contractor(s) will provide the injection trailers, which will include
holding tanks, mixers, pumps, totalizers, and hoses. A direct push drilling unit, equipped with drilling
rods, will also be utilized to facilitate the injection activities.

4.4.1 Conceptual Process

In-situ injection is a method of cleaning up soil and groundwater by injecting amendments into the
subsurface, where they cause a chemical or biological reaction that destroys or degrades COCs. The
amendments are typically injected underground, via wells or direct push tooling, at varying depths,
targeting intervals that are impacted by COCs. Once injected, the amendments spread throughout the
saturated soil and groundwater through advection and/or dispersion where they then mix with the
COCs and react, leaving harmless byproducts.

Figure showing In-Situ Injection Remediation
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The in-situ injection methods that will be employed at the Site can be divided into two categories:
area-wide application and PRBs. The area-wide application requires the applied amendment (i.e.,
ISCO or ISCR) to come into direct contact with the contaminant for desorption and destruction, and
therefore will be applied throughout the On-Site Source Area and On-Site Treatment Area. Several
area-wide or targeted applications of ISCO may be necessary for the On-Site Source Area before
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transitioning to another in-situ injection technology (i.e., ISCR or enhanced bioremediation) for
continued remediation of the On-Site Source and On-Site Treatment Areas. The On-Site Source Area
and On-Site Treatment Area are displayed in Figure 4-1.

ISCR can be applied area-wide or within PRBs, to directly destroy COCs through reductive
dechlorination and to promote groundwater geochemical conditions that enhance the subsequent
biodegradation of cVOCs. PRBs, specifically, are installed as concentrated treatment areas that extend
across the groundwater plume, generally perpendicular to the flow path of contaminated groundwater,
such that groundwater flowing through the PRB is treated. PRBs can be constructed through trenching
methods or through direct-push injection techniques to achieve the desired width, depth, and thickness
of the treatment zone. In this case, PRB installations in both the On-Site and Off-Site areas are planned
to utilize direct-push injection techniques based on successful previous implementation during ICM
and pilot testing at the Site.

The PRB allows the dissolved-phase contaminants to pass into the treatment zone with groundwater
flow where contaminants are then adsorbed and/or destroyed, leaving harmless byproducts. PRBs
may be constructed with a carbon-based substrate, ZVI (ISCR), bacterial inoculations, and/or EVO
(for enhanced bioremediation) or some combination of all four remedial amendments. The On-Site
and Off-Site PRBs are displayed in Figure 4-1 and Figure 4-2.

Figure showing the operation of a PRB

Permeable “ :
i o
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Once groundwater passes through a PRB and has been successfully treated, the down-gradient
saturated subsurface conditions should be conducive to bioremediation of any residual dissolved
cVOCs (if present) using anaerobic biodegradation and MNA processes, particularly if the PRBs
include ZVI, bacterial inoculation, or EVO amendments as planned at the Site.

The effectiveness of these remediation technologies will be verified using performance groundwater
monitoring which will transition into plume stability or attenuation monitoring after short-term CAOs
are attained. The data obtained from groundwater monitoring events will be used to evaluate the
effectiveness of the selected corrective measures in eliminating risk for excavation workers and VI
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into residential structures. The use of remedial components described above for the On-Site and
Off-Site areas is discussed in the following subsections, and the sequencing and implementation
details are presented in Section 5.

4.4.2 On-Site Source Area Mass Reduction through ISCO

The On-Site remedy application includes initially injecting ISCO chemicals into the saturated
subsurface soils in the On-Site Source Area (defined as areas where PCE or TCE concentrations in
soil are greater than 40 mg/kg) to expeditiously reduce COC concentrations in the source area. As
documented through the collection and analysis of soil samples during On-Site Source Area
investigations, no unsaturated soil samples have concentrations greater than the CAOs, thus no active
remediation is required in the vadose zone. ISCO is typically used to treat source areas where high
concentrations of soil contamination are present that will continue to slowly desorb over an extended
period of time, resulting in persistent and long-term high dissolved contaminant concentrations. The
area-wide ISCO applications will target the Site’s former plating room, the former location of the
On-Site sanitary sewer lateral which historically serviced the facility, and the areas immediately
downgradient of these locations. Multiple injection rows will be installed throughout the On-Site
Source Area (in an offset “W” grid pattern) to provide adequate coverage and each row and injection
point will be evenly distributed (provided no above ground or underground restrictions) throughout
the remediation area. The amendment injection activities will generally follow standard industry
practices most protective of potential down-gradient receptors, starting from in-situ injections on the
exterior limits of the dissolved plume (hydraulically side-gradient or downgradient) and moving
toward (inward or upgradient) the source area. It is anticipated that initial ISCO injection locations
will be spaced within rows approximately 12 to 15 feet apart, with individual locations in each row
spaced approximately 12 to 15 feet apart, and extending in depth into the top of Unit C to get adequate
coverage of the On-Site Source Area. A diagram displaying the typical ISCO injection layout is
provided below.

ISCO Amendments into
emporary_Injection
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The On-Site Source Area has relatively high concentrations of adsorbed COCs which are affecting
groundwater concentrations. ISCO works relatively quickly (days to weeks) to significantly reduce
source area COC concentrations by desorbing and destroying the contaminants and producing
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harmless byproducts. The area-wide ISCO application is anticipated to be applied throughout the
On-Site Source Area over the course of several injection events, spanning a period of approximately
six to nine months. Details regarding the area-wide ISCO injections are included in Section 5.2.3.

Although short-term increases in dissolved cVOCs may be observed during the early stages of the
ISCO program as the cVOC:s are initially desorbed from the deeper soil, IWM Consulting anticipates
that the ISCO injections will result in an average reduction of 50 to 70% in dissolved PCE, TCE, and
total shortlist cVOCs concentrations across the source area when compared to the planned
pre-injection baseline sampling event. As noted in Section 4.3.2, the bench scale testing completed in
2023 indicates that the selected ISCO program can quickly (days to weeks) reduce the cVOC
concentrations by as much as 87.7% in a single application. Therefore, conservative reduction
estimates of 50 to 70% for the implemented ISCO program are projected knowing that reduction rates
can vary when comparing bench-scale study results to field application results. These reductions will
allow the subsequent source area treatments to transition to other cleanup technologies (i.e., ISCR,
enhanced bioremediation, or MNA) to meet CAOs. A description of the transition plan from ISCO to
ISCR in-situ injections is discussed in Section 5.2.

4.4.3 On-Site Treatment Area Mass Reduction through ISCR

Following the implementation of the On-Site Source Area ISCO application(s), ISCR injections will
be implemented in the surrounding On-Site Treatment Area to provide additional contaminant mass
reductions and to achieve reduced ORP groundwater conditions that are amenable for subsequent
anaerobic bioremediation through reductive dechlorination. Given that bench-scale treatability testing
results demonstrated that ISCR processes resulted in a similar level of cVOCs treatment as ISCO,
ISCR application may also extend into portions of the On-Site Source Area, as necessary, to further
treat remaining impacts depending on the results of the preceding ISCO injection(s).

The ISCR injection point spacing and depth will be consistent with that specified for ISCO
applications, for area-wide application, or may alternatively be installed as a series of PRB transects
across the On-Site Treatment Area (per Section 4.4.4 below). Timing for the application of ISCR
injections in areas previously treated through ISCO will be dependent upon groundwater geochemical
monitoring to ensure that oxidants have been fully utilized and that groundwater pH and ORP return
to near baseline conditions to ensure efficient use of amendments. The On-Site Treatment Area has
lower concentrations of adsorbed COCs than the source area. ISCR’s abiotic treatment mechanisms
work relatively quickly (days to weeks) to reduce COC concentrations by destroying the contaminants,
and then provide a sustained period of low ORP groundwater conditions that are suitable for
stimulating enhanced anaerobic bioremediation of remaining cVOCs to produce harmless byproducts.
ZVI1 combined with EVO and hydrogen donor/oxygen scavenging amendment (Provect-IR) is planned
as the injectants for the On-Site Treatment Area ISCR application. Additional bacterial inoculations
may be added at a later time based on the performance results following the ISCR application.

ZV1 is a concentrated aqueous suspension of colloidal zero-valent iron formulated for compatibility
with carbon-based substrates. When applied to the subsurface, it imparts an ISCR mechanism that
allows for the destruction of chlorinated ethenes (i.e., PCE and TCE) via abiotic degradation pathways.
This unique mechanism allows for the traditional reduction pathway to be bypassed, minimizing the
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formation of daughter species, such as vinyl chloride. Sulfidation blocks the effects of water on the
Z VI particles, allowing the reagent to be effectively focused on the chemical reduction of chlorinated
ethenes. ZVI has been shown to significantly degrade cVOCs and promote reduced ORP groundwater
conditions (minimum of -100 mV) necessary for halorespiring bacteria to subsequently biodegrade
cVOCs. Provect-IR is an additional amendment that works in conjunction with ZVI to act as a
hydrogen donor and oxygen scavenger to facilitate abiotic reduction.

EVO is commonly added during in-situ injections to provide a slowly fermentable carbon substrate
that can stimulate the anaerobic bioremediation of cVOCs. The use of EVO is a flexible technology
that can be used in a variety of different configurations to treat contaminated groundwater, including
source area treatment and PRBs. Potential benefits of this process include reduced source longevity,
reduced contaminant mass flux, enhancement of ongoing natural attenuation, and/or control of
dissolved plume migration. To enhance in-situ biodegradation, cVOCs can be brought into contact
with a biodegradable EVO, which will serve as a carbon source for microbial cell growth and as an
electron donor for energy generation. This will also promote the biodegradation of cVOCs at a
significant distance downgradient of the injection area. However, the increased activity of a microbial
population can also generate methane, which must be monitored if utilized in the vicinity of potential
receptors (i.e., residential basements or utility corridors). Increased activity in microbial populations
has the potential to produce methane, therefore, methanogenic inhibitors will be included in the EVO
amendment and a proposed methane monitoring plan has also been included in Section 5.4.

A single ISCR injection event is anticipated to be needed to meet the CAOs; however, supplemental
addition of ZVI and/or EVO to sustain effective bioremediation conditions may be applied using the
existing injection wells installed along the former sanitary sewer lateral On-Site (shown in Figure
2-3). Details regarding the On-Site ISCR application are included in Section 5.2.4.

IWM Consulting anticipates that the ISCR injections will also initially result in an average reduction
of 50 to 70% in dissolved PCE, TCE, and total shortlist cVOCs concentrations across the On-Site
Treatment Area when compared to the planned pre-injection baseline sampling event. As noted in
Section 4.3.2, the bench-scale testing completed in 2023 indicates that the selected ISCR program can
quickly reduce the cVOC concentrations by as much as 84% in a single application, and create
sustained groundwater geochemistry conditions that can reasonably be expected to promote long-term
anaerobic biodegradation of cVOCs. Therefore, conservative reduction estimates of 50 to 70% for the
implemented ISCR program are projected knowing that reduction rates can vary when comparing
bench-scale study results to field application results. Thereafter, continued anaerobic bioremediation
of remaining cVOCs will be utilized to meet long-term CAOs through MNA.

4.4.4 On-Site PRB(s) to Reduce Dissolved Mass Flux

In addition to the more area-wide injection approach discussed above for ISCO and ISCR applications,
ISCR amendments will also be utilized for the installation of PRBs (both On-Site and Oft-Site). The
primary differences between ISCR injections for On-Site area-wide treatment versus injection to
create a PRB include spacing of the injection points, vertical interval or distribution of injectant
application, and amendment formulation. The spacing of rows of injection points is approximately
six to 12 feet apart (similar to the spacing of points in each row) to provide a more concentrated zone
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of application, and arranged in a “W”’ pattern (see following diagram) to provide overlapping injection
radii of influence/distribution to provide consistent contacting with groundwater flux.

Hﬁ L
6-12
%6—12 ft P

L ]
PRB Injection Spacing

For vertical distribution, because PRBs are designed to treat the flux of contaminant mass moving in
groundwater, it is anticipated that the intervals exhibiting the higher contaminant mass flux will be
more heavily dosed with the amendments than the less impacted intervals, particularly targeting the
bottom several feet of geologic Unit B. The amendments to be utilized in the formulations include
ZVI1 with Provect-IR, or ZVI with carbon-based sorptive media (i.e., activated carbon). The use of
EVO will only be considered in the upgradient On-Site ISCR Treatment Area due to the potential for
methane gas generation and proximity to potential receptors during Off-Site applications (as discussed
below).The application of ZVI (with Provect-IR) and potentially carbon-based sorptive media (i.e.,
activated carbon) is planned to treat residual chlorinated solvent impacts dissolved in groundwater
passing through the PRB and to further induce reduced ORP in downgradient groundwater to stimulate
subsequent bioremediation. The carbon-based sorptive media is a colloidal form of activated carbon
with a surface treatment that reduces its interactions with the soil matrix. This allows it to move
through soil pores leaving a coating on the soil matrix as it distributes from the injection point and
provides a very large sorption surface which will result in an immediate reduction of groundwater
cVOC concentrations while sorbing and retarding migration of contaminants to allow for more
efficient and controlled remediation through destructive reductive technologies, like ZVI. As
contaminants are degraded to non-toxic and non-sorptive end products, the PRB carbon-based
substrate sorption surface will be regenerated. This allows for further sorption and treatment of
dissolved contaminants within the PRB over time.

Two or more On-Site PRBs will be installed, one or more in the central portion of the On-Site
Treatment Area (generally extending across the plume and/or surrounding the adjacent residence
structure that is currently equipped with an SSDS), and a final On-Site PRB along the northern ROW
of Hamilton Avenue (i.e., southern/downgradient Site boundary). Additional PRBs will be constructed
Oft-Site as discussed below. The PRB installed along the north ROW of Hamilton Avenue will employ
ZV1 with Provect-IR to destroy cVOCs and reduce cVOC flux from the Site, by directly destroying
contaminants (abiotically) and promoting downgradient groundwater ORP conditions suitable for
bioremediation. This PRB is planned to be installed before conducting the On-Site ISCO/ISCR
injections. The use of activated carbon in the On-Site PRB along the northern ROW of Hamilton
Avenue will only be considered as a subsequent amendment application, based on observed
groundwater conditions following the On-Site ISCO and ISCR injections.

The central On-Site PRB(s) are planned to treat desorbed and residual ¢cVOCs migrating
down-gradient from the northern portion of the On-Site Source Area treatment zone and/or spreading
southwestward toward the adjacent residence structure. These PRB(s) will employ a mixture of ZVI
and EVO to promote reductive dechlorination of cVOCs as they pass through the barrier and begin
enhancing bioremediation activities. These barrier(s) will be installed to reduce the mass flux of
cVOCs which could impact the adjacent residence or overload the downgradient PRBs on Hamilton
Avenue over time. These PRB(s) may be installed following the initial or second ISCO injection
event, depending on the performance monitoring results obtained after each ISCO injection event.
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Details regarding the timing and installation of the On-Site PRBs are discussed in Sections 5.1 and
5.2.1, respectively.

4.4.5 Off-Site PRBs for Groundwater Treatment

As with the On-Site PRBs, ISCR amendments will also be utilized for the installation of Off-Site
PRBs. The spacing of Off-Site PRB injection points will be approximately five to seven feet apart
along PRB transects. As the PRBs are being installed along accessible properties and ROWs, a single
row of injection points is anticipated, such that dosing of each point will account for sufficient
coverage and distribution of amendments. Where accessible, a second row of points may be installed
in an offset “W” pattern for additional distribution. For vertical distribution, because PRBs are
designed to treat the flux of contaminant mass moving in groundwater resulting in concentrations
above GVESLs in shallow groundwater, the injection intervals will be concentrated near the water
table interface although the treatment zone will extend vertically to the Unit B/Unit C interface. The
Unit B/Unit C interface is obvious when conducting drilling activities at the Site because Unit C is
very stiff to hard and the direct push drilling units encounter refusal once they reach the top one to two
feet of Unit C. In addition to this field indicator, a series of exploratory borings will be installed before
and/or during the injection activities for each Off-Site PRB, as detailed in Section 5.3.2 of the
SSCMIWP. The exploratory borings will be spaced every 50 to 100 feet along the length of the PRB
and the soil will be visually inspected and logged to document the depth to the top of Unit C.

The amendments to be utilized in the formulations include ZVI with carbon-based sorptive media (i.e.,
activated carbon) and bacterial inoculations. The use of EVO will not be considered in the Off-Site
area PRBs due to the potential for methane gas generation and proximity to potential receptors during
Off-Site applications. Previous pilot testing of Off-Site ZVI and carbon-based substrate (in the area
of monitoring well MW-35) demonstrated that this formulation is effective (without the addition of
EVO) for Off-Site groundwater conditions. The addition of bacterial inoculations should also assist
with down-gradient biodegradation of residual dissolved cVOCs.

One PRB is planned to be constructed along the southern ROW of Hamilton Avenue to provide an
additional layer of protection for downgradient residences. A series of additional PRB sections will
be installed parallel to Forsythe Street along the ROWSs and select perpendicular arms to intersect and
treat impacted groundwater upgradient of residences. The Off-Site PRBs may be installed concurrently
with On-Site remedy implementation measures. Details regarding the timing and installation of the
On-Site PRBs are discussed in Sections 5.1 and 5.3.2, respectively.

4.4.6 Contingency Measures

If the anticipated reductions in COC concentrations are not observed, On-Site and Off-Site
contingency measures are discussed in more detail in Sections 5.2.6 and 5.3.4.

During in-situ injection activities, short-circuiting of injection material application will be monitored
when working near conduits (sanitary or storm sewer mains) by monitoring nearby manholes. If
injection materials are noted entering a sanitary or storm sewer, injection will be ceased and the
injection points will be relocated to a distance further from the conduits. It is not possible to visually
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inspect the permeable backfill around the sewers, but precautions will be made regarding maintaining
an adequate distance (approximately 10 feet) from any known sewer corridor and injecting the material
at low pressure (anticipated to be approximately 15 to 20 psi). Observations will also be made during
the installation activities to confirm there are no sudden pressure drops or increased flow rates, which
may indicate short-circuiting into a more permeable material. Maintaining a distance of 10 feet from
any known sewer line should provide enough lateral distance from the injection point since the
anticipated ROI of the solid injectants (ZVI and activated carbon) is not anticipated to be more than
10 feet. Likewise, monitoring of groundwater liquid levels in Site monitoring wells during injections
will be conducted to identify the potential for localized groundwater mounding that could intersect
more permeable fill around Site sewers. Additionally, injections are anticipated to maintain a
minimum distance of at least 10 feet from any residential basement.

4.5 Required Permits

Before mobilization to the Site, permits necessary for implementation will be obtained from the
various permitting and regulatory authorities. This will include a right-of-way permit with the City of
Franklin — Department of Public Works (City DPW). IWM Consulting has historically had a standing
ROW permit with the City DPW to conduct Off-Site investigation and remediation activities and will
work with the City DPW to update the permit before implementing any work activities within the
public ROW. The City DPW will also be notified of the planned traffic control measures needed to
safely implement the Off-Site work activities adjacent to City streets. Underground Injection Control
Permits are not required for projects in Indiana and no additional permits should be required before
implementing the work activities.

4.6 Required Access Agreements

Before mobilization to the Site, right-of-entry access agreements necessary for the implementation of
injection activities and performance monitoring activities on Off-Site private properties will be
obtained from various private property owners. The location of the proposed Off-Site PRBs and
performance monitoring wells are dependent on obtaining private access and may be offset to account
for the proximity of public utilities. Private access is planned to be requested for the following
properties:

REDACTED REDACTED REDACTED



Final Second Supplemental Corrective Measure Implementation Work Plan
EPA ID # IND 044 587 848

Franklin, Indiana

May 3, 2024

Page 35

5.0 CORRECTIVE MEASURE IMPLEMENTATION

This section details the plan for implementing the remedy and monitoring the effectiveness of remedial
progression at attaining CAOs. The selected corrective measures were introduced in Section 4.0. This
Section is designed to give more detail regarding the implementation phase of the corrective measures
and how they will be applied to meet short-term and long-term goals.

5.1 Corrective Measures Sequencing

The general sequencing of the remedial components to be implemented is summarized below for
On-Site and Off-Site measures. It is planned to conduct On-Site and Off-Site remedy implementation
concurrently, but subcontractor availability may require the activities to start at different times. Details
of the implementations are presented in the subsequent subsections for each remedial component. The
schedule is also discussed in Section 6.8 (and a timeline is presented in Appendix F).

On-Site Remedy Sequencing:
e Southern PRB Installation (northern ROW of Hamilton Avenue);
e ICM Groundwater Extraction System Deactivation (concurrent with the above PRB
installation);
ISCO in-situ injections in On-Site Source Area;
Central On-Site PRB(s) Installation;
ISCR in-situ injections in the On-Site Treatment Area; and
Enhanced Bioremediation with MNA.

Off-Site Remedy Sequencing:
e Southern Hamilton Avenue ROW PRB Installation (before or concurrent with Southern
On-Site PRB installation above)
e Off-Site PRBs Installed along Forsythe Street; and
e Enhanced Bioremediation with MNA.

The transition between the On-Site phases of remediation (i.e., ISCO to ISCR) is discussed in the
sections below and displayed in the following flow chart.
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5.2 On-Site Soil and Groundwater Remediation
5.2.1 On-Site PRBs

Before initiating On-Site Source Area ISCO in-situ injection activities, an On-Site ISCR PRB with
ZVI and Provect-IR will be installed along the southern property boundary (i.e., northern Hamilton
Avenue ROW) to minimize potential Off-Site migration of dissolved COCs since the existing ICM
(Groundwater Pump & Treat Remediation System) will be deactivated to facilitate the subsequent
injection activities. The installation of this PRB (in conjunction with the Off-Site PRB installed in the
southern ROW of Hamilton Avenue) will be the first in-situ remedial action performed and the PRB
will protect downgradient receptors from short-term fluctuations in the On-Site dissolved-phase COC
concentrations, which are expected during the On-Site Source Area ISCO in-situ injection events. One
or more, centrally located, On-Site PRB(s) will also be installed upgradient of the property boundary
PRB, and surrounding the adjacent residential structure, to provide additional groundwater treatment
of desorbed ¢cVOC that may migrate downgradient from the northern On-Site Source Area during
ISCO injection(s). These upgradient On-Site PRB(s) will be installed following the initial or second
ISCO injection event, depending on the performance monitoring results obtained after each ISCO
injection (discussed in Section 5.2.3) and before, or concurrent with the subsequent On-Site Treatment
Area ISCR injections (discussed in Section 5.2.4). Another PRB will be installed Off-Site, located
in/adjacent to the southern ROW of Hamilton Avenue, as part of the Off-Site in-situ injection
remediation program, which is discussed in Section 5.3.2 of this report. This duplicative PRB barrier
approach provides multiple layers of protection before the Site groundwater reaches downgradient
Oft-Site residences. The proposed locations of the northern and southern Hamilton Avenue ROW
PRBs are displayed in Figure 4-1 and Figure 4-2, respectively.

The On-Site PRBs (north side of Hamilton Avenue and north and east of the adjacent residence) will
be installed to protect potential receptors using an outward to inward and downgradient to upgradient
approach (the lower towards the higher concentration areas). The injections are anticipated to be
completed at low pressures (anticipated to be approximately 15 to 20 psi) to reduce the potential for
fracturing, daylighting, and impacting receptors (i.e., sewer conduits, and basements). Following the
On-Site PRB installation, it is anticipated that the ISCO/ISCR amendments will be applied to the On-
Site Source Area using an outward to inward and downgradient to upgradient injection approach to
limit potential plume migration toward potential receptors. Again, slight variations to this sequencing
may be made due to logistical or access limitations.

The On-Site PRBs consist of multiple components that have varying expected lifespans and create
subsurface conditions that will continue to be effective at promoting reductive dechlorination. The
combination of Provect-IR and ZVI will create a longer-lasting reducing environment than Provect-IR
alone. This in combination with anaerobic amendments (ZVI, Provect-IR, and EVO) being emplaced
upgradient via future ISCR injections will increase the longevity of the PRB as anoxic water enters
the barrier. A major component of the PRB is ZVI (approximately 4,700 lbs) and the reductive
environment created by the injection program will preserve the reactive surfaces of the iron, resulting
in an overall expected lifespan of over 10 years. Remedial performance monitoring will document the
remedial progression and groundwater conditions, which will determine if additional contingency
applications are necessary.
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Hamilton Avenue PRB (Northern ROW)

The On-Site property boundary PRB will be installed along the southern perimeter of the Site, either
within the northern ROW of Hamilton Avenue or just inside the Site property boundary, depending
upon the location of identified utilities within the ROW. This northern Hamilton Avenue ROW PRB
will be established using a combination of injectable ZVI and Provect-IR. Dissolved-phase cVOCs
will be directly destroyed by the ZVI through abiotic dechlorination, which does not generate
chlorinated daughter byproducts (i.e., vinyl chloride), and the ZVI will generate reduced groundwater
geochemical conditions suitable for subsequent biological reductive dichlorination of cVOCs passing
through the PRB for continued downgradient bioremediation. These technologies have been shown to
achieve rapid reduction in cVOC concentrations in groundwater (days to months) exiting the PRB
which will also result in cVOC desorption from downgradient saturated soils which will result in
continuous reduction of cVOCs in groundwater downgradient of the PRB. The PRB is designed to
operate for an extended lifetime of at least 10 years to allow for remediation and attenuation of On-Site
impacted soil and groundwater.

The northern Hamilton Avenue ROW PRB is approximately 350 feet long and the eastern extent of
the PRB is hydraulically upgradient of RW-1, which will remediate groundwater in the vicinity of
RW-1. Where possible, the PRB injection points will be staggered in a “W” pattern and located
approximately six to 12 feet apart horizontally. Where available areas in the ROW do not permit the
installation of a “W” pattern due to the property line and subsurface utility locations, PRB injection
points will be placed in a straight line and will be spaced approximately five to seven feet apart
horizontally, and the volume/dose of injectants may be adjusted to ensure adequate distribution.
Vertical treatment intervals are approximately nine feet in thickness, from the shallowest depth where
cVOC impacts are noted within Unit B (located approximately 13 feet BLS, at the water table) and
slightly into Unit C (located approximately 22 feet BLS). Based on pilot study data, a treatment radius
of influence of three to six feet is assumed. The injectable activated carbon and ZVI mixture will be
injected into approximately 47 temporary direct push points along the northern Hamilton Avenue
ROW PRB.

The temporary injection points will be installed with a direct push drilling unit equipped with 1.5-inch
diameter drill rods and retractable screens (two to four feet in length). Direct push injection points
offer flexibility with moving injection point locations as well as adjusting target vertical depth
intervals. Additionally, direct push injection points do not generate soil cuttings (waste) that would
require disposal or abandonment after the project is completed. The in-situ treatment mixture is
anticipated to be pressure injected into the formation using a top-down injection technique (although
site conditions may also require a bottom-up injection approach to prevent short-circuiting or
daylighting of amendments) via the above ground pumps placed inside an injection trailer. The
anticipated northern Hamilton Avenue ROW PRB design details are as follows:
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Surficial Treatment — 350 linear ft.
Vertical Treatment Interval —from approximately 13 to 22 ft. BLS
Remediation Technologies:
e Provect-IR Substrate — ~37,600 Ibs.
o ZVI-~4700 Ibs.
Injection Points: ~47 DPT
Volume Per Injection Point: ~330 gallons

In conjunction with the installation of the northern Hamilton Avenue ROW PRB, the ICM
groundwater pump and treat system will be deactivated in preparation for the subsequent On-Site
ISCO in-situ injections. After the initial or second ISCO injection event is completed (as discussed in
Section 5.2.4), the upgradient, On-Site PRB(s) will be installed to assist with the destruction of
desorbed and dissolved cVOCs. This will help prevent the adjacent residence structure and northern
Hamilton Avenue ROW PRB from becoming exposed to a short-term increase in contaminant mass
that may be observed after the On-Site ISCO in-situ injection event.

Upgradient On-Site PRBs

An upgradient On-Site PRB will be installed in the Treatment Area in the vicinity of the adjacent
residence structure. Additional On-Site ISCR applications in the Treatment Area (see Section 5.2.3)
may also utilize PRB transects or a more area-wide approach (or a combination) based on encountered
Site logistics. The upgradient On-Site PRB in the vicinity of the adjacent residence is anticipated to
be approximately 360 linear feet in total. It is anticipated that the PRB injection points will be
staggered in a “W” pattern and located approximately six to 12 feet apart horizontally. Impacts have
been observed from the top of the observed water table (approximately 15 feet BLS) to 25 feet BLS.
Vertical treatment interval is approximately 10 feet in thickness, from the shallowest depth where
cVOC impacts are noted within Unit B (located approximately 15 feet BLS) and slightly into Unit C
(located approximately 22 to 24 feet BLS). Based on pilot study data, a treatment radius of influence
of three to six feet is assumed. The injectant formulation, comprised of ZVI and Provect-IR, will be
injected into approximately 28+ temporary direct push points along the upgradient On-Site PRB
transect. The injection points will be advanced consistent with the plan for the Northern Hamilton
Avenue ROW PRB discussed above. The anticipated central On-Site PRB design specifications are
listed below:

Surficial Treatment — 360 linear ft.
Vertical Treatment Interval —from approximately 15 to 25 ft. BLS
Remediation Technologies:
o ZVI-~2,800 Ibs.
e Provect-IR —~22,400 Ibs.
Injection Points: ~28+ DPT
Volume Per Injection Point: ~280 gallons

The timing of the installation of the upgradient On-Site PRB(s) will depend on groundwater
geochemistry monitoring following the ISCO injections, to determine when groundwater has
approached baseline geochemistry conditions, to reduce the potential for competing chemistries
between ISCO and ISCR technologies.
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5.2.2 ICM Groundwater Recovery and Treatment System

The On-Site ICM has served its purpose and recovered and treated over 324,000,000 gallons of
impacted groundwater and maintained hydraulic control of On-Site dissolved cVOCs during its
operation. The planned final corrective action measures are designed to reduce sorbed source mass
that is affecting groundwater conditions and to treat groundwater such that both the contaminant mass
flux and risk to downgradient receptors are reduced to a point that the ICM is no longer necessary to
provide hydraulic control.

During the northern Hamilton Avenue ROW PRB injection (and subsequent to, or concurrent with,
the southern Hamilton Avenue ROW PRB injection), the On-Site ICM groundwater recovery and
treatment system will be deactivated to allow injected amendments to have sufficient time to contact
and react with impacted soil and groundwater within the On-Site Treatment Area. IWM Consulting
plans to deactivate the southernmost recovery wells (RW-1, RW-2, and RW-5) in phases during
installation of the northern Hamilton Avenue ROW PRB to ensure that the closest recovery well is not
recovering the injectants being installed. Once the recovery well is deactivated, the PRB points will
be installed in that area, providing an effective and long-term in-situ treatment barrier, and the recovery
well will remain deactivated. Once the entirety of the northern Hamilton Avenue ROW PRB has been
installed, all of the remaining recovery wells will be permanently deactivated. It is anticipated that
the ICM will not be utilized again following its deactivation and has utilized the majority of the life
expectancy of many of the major components of the system.

The sewer vapor recovery system installed within the groundwater pump and treat remediation system
building will remain active through the completion of the plume stability/attenuation groundwater
sampling activities (~3 additional years) and a determination will be made at that point on whether it
is necessary to continue to operate the sewer vapor recovery system.

5.2.3 On-Site ISCO

On-Site ISCO in-situ injections are intended to provide relatively quick reductions in adsorbed and
dissolved ¢cVOC concentrations within the On-Site Source Area. The application of in-situ
technologies will treat both impacted soil and groundwater. The On-Site Source Area is displayed in
Figure 4-1. The initial in-situ injection of ISCO chemistries will consist of SPS activated with
hydrogen peroxide (or MFC) and ZVI, which will treat the soil impacted with cVOCs that exceed 40
mg/kg (for either PCE or TCE). Impacts range in depth from the top of the observed water table
(approximately 15 feet BLS) to 26 feet BLS. However, the majority of impacts are located from 17
to 26 feet BLS, with high concentrations observed within the interface zone between the bottom of
Unit B and the top of Unit C. The ISCO technology will promote the desorption of soil impacts,
including within silty and clay-rich soils, and then promote the destruction of the COCs within
groundwater. Following the initial ISCO injection event, subsequent ISCO injection events will target
“hot-spot” areas and will continue to lower COC concentrations in soil and groundwater. A
determination of how many additional in-situ injection events is necessary will be based on
performance monitoring after each in-situ injection event. At this time, based on the bench-testing
results, up to three (3) ISCO injection events may be completed.
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The temporary injection points will be installed similarly to the On-Site PRB injection points discussed
in Section 5.2.1, but in a grid pattern. Rows of points will be spaced approximately 12 to 15 feet apart,
with individual points spaced approximately 12 to 15 feet apart (and staggered from adjacent rows)
throughout the On-Site Source Area (see following diagram). Vertical treatment intervals range from
10 to 11 feet in thickness. An ROI of three to six feet is assumed throughout the On-Site Source Area.
The amendment injection activities will generally follow standard industry practice most protective of
potential downgradient receptors, starting with in-situ injections on the exterior limits of the dissolved
plume (hydraulically side-gradient or downgradient) and moving toward (inward or upgradient) the

source area.
e 8> @
12-15 ft

® ® ®
$12-15ﬁ
® ] [ ]

Source Area Injection
Point Spacing

On-Site Source Area
Surficial Treatment — 30,500 square feet
Vertical Treatment Interval —from approximately 15 to 26 ft. BLS
Remediation Technologies:
e SPS—~34,801 Ibs.
e MFC - ~2,983 gallons
e 7ZVI Activator —~11,057 1bs.
Injection Points: ~94+ DPT
Volume Per Injection Point: ~400 gallons

Subsequent ISCO in-situ injections are anticipated to be reduced in size from the initial injection event
and they will be based upon groundwater sampling results.

It is anticipated that an average reduction of at least 50% of dissolved-phase cVOCs will be achieved
in the On-Site source area, however, a much greater reduction in cVOC concentrations in most
locations is expected. Following completion of ISCO in-situ injections in the On-Site Source Area,
the remaining On-Site in-situ injection event(s) will consist of ISCR and enhanced bioremediation
technologies to complete Site remediation within the entirety of the On-Site Treatment Area
establishing an anaerobic environment for anaerobic biodegradation of ¢cVOCs using reductive
dechlorination.
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Utility Protection

The On-Site ISCO injection activities will target the saturated portion of Unit B, typically starting
approximately 12 to 15 feet BLS. The municipal storm sewer is the only utility, deeper than
approximately six feet BLS, located in the On-Site Source or Treatment Area where ISCO
amendments will be employed. Depth to groundwater measurements will be obtained during the
injection activities when working near this utility to ensure groundwater mounding does not submerge
this utility.

The municipal storm sewer is a 60-inch diameter galvanized steel corrugated pipe that was originally
installed with a rubberized internal coating. In anticipation of upcoming remediation activities and to
minimize the possibility of natural groundwater infiltration and short-circuiting of any future remedial
injectants, Amphenol rehabilitated an approximately 600-foot section of the storm main which
traverses across the Site in May/June 2021. The joints of the storm sewer main were re-sealed with
an 18-inch full circumferential band of 5,000 psi shotcrete which was applied approximately two
inches in thickness. In addition, the invert of the pipe received a shotcrete structural lining from the
05:00-07:00 position. The shotcrete throughout the structural rehabilitation was enhanced with 2-inch
by 2-inch, 12-gauge, welded wire mesh reinforcement and the final thickness of the shotcrete was
approximately two inches (I1-inch below and 1-inch above the wire mesh). The wire mesh was
anchored to the storm sewer pipe using self-taping screws and the wire mesh was tied into the anchors
with 16-gauge annealed tie wire.

The bottom of the On-Site municipal storm sewer line is located approximately 15 feet BLS across
the Site, which is within one to two feet of the potentiometric surface and does have the potential to
come into contact with ISCO amendments if mounding occurs. Special care will be taken while
injection takes place near the On-Site municipal storm sewer line to limit groundwater mounding by
monitoring the potentiometric surface near the storm sewer line. Additionally, the injection locations
will be spaced far enough away (approximately 10 feet) from the On-Site storm sewer line to prevent
any direct contact of the injectant to the exterior surface of the storm sewer. If contact is encountered
as a result of groundwater mounding, the injectant will be diluted and utilities that have reactive
surfaces should already be neutralized (ferric oxide, providing a protective coating) due to historical
interactions with oxygen dissolved in groundwater.

Injectant Loss Monitoring

During the injection activities, injectant loss will be monitored in the nearby On-Site municipal storm
sewer via the accessible down-flow sewer manholes. The northwest drainage ditch is located several
hundred feet hydraulically upgradient from the closest injection area. Given the fact that the estimated
injection ROI is not anticipated to be greater than 10 to 15 feet, no monitoring of the northwest ditch
will be conducted.
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5.2.4 On-Site ISCR and Enhanced Anaerobic Bioremediation

Following the completion of ISCO injection activities and performance monitoring, ISCR in-situ
injections utilizing ZVI and Provect-IR with EVO (for enhanced anaerobic bioremediation) will be
conducted to complete the remediation of adsorbed and dissolved-phase ¢VOCs in the On-Site
Treatment Area. These ISCR injections will be implemented along with the installation of the
above-referenced upgradient On-Site PRB, which uses a similar ISCR injection formulation, but at a
tighter spacing to ensure consistent groundwater contact. This additional On-Site ISCR application
will generally utilize a more area-wide application, as discussed below, or a combination of area-wide
grid application and a series of transect injections approach based on site logistics (i.e., accessibility,
infrastructure, and drilling refusals).

The estimated On-Site Treatment Area covers approximately 74,000 square feet and encompasses the
On-Site Source Area. The On-Site Treatment Area is displayed in Figure 4-1. The initial in-situ
injection of ISCR chemistries should expeditiously reduce the cVOC concentrations in the soil and
groundwater within the On-Site Treatment Area, as similar performance to ISCO was exhibited in
bench-scale testing. As previously discussed, the majority of impacts are located in the saturated
interval of Unit B from 19 to 26 feet BLS, and most prominently within the interface zone between
Unit B and Unit C. It is anticipated that a single ISCR in-situ injection with EVO will be completed
within the On-Site Treatment Area using temporary injection points.

Rows of points will be spaced approximately 12 to 15 feet apart, with individual points spaced
approximately 12 to 15 feet apart (and staggered from adjacent rows) throughout the On-Site
Treatment Area, similar to the On-Site Source Area reduction treatment strategy. Vertical treatment
intervals range from 10 to 11 feet in thickness. The amendment injection activities will generally
follow standard industry practice most protective of potential down-gradient receptors, starting in situ
injections on the exterior limits of the dissolved plume (hydraulically side-gradient or downgradient)
and moving toward (inward or upgradient) the source area.

If injection points are installed as PRB transects, then each transect would include two closer-spaced
rows of injection points consistent with the PRB approach, described above, with transects spaced 30
to 40 feet apart based on groundwater flow velocities. The use of grid application versus transects will
be determined based on the results of ISCO injections at reducing cVOC mass.

On-Site Treatment Area
Surficial Treatment — ~43,500+ square feet (may also expand to portions of On-Site Source Area,
depending on the sampling results obtained after the ISCO injection events)
Vertical Treatment Interval —from approximately 15 to 26 ft. BLS
Remediation Technologies:
o ZVI-~222800 Ibs.
e Provect-IR —~104,500 Ibs.
e EVO-~38,000 Ibs.
Injection Points: ~190+ DPT
Volume Per Injection Point: ~280 gallons
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If subsequent ISCR or EVO in-situ injections are necessary, they are expected to be reduced in size
from the initial injection event; however, the size reduction is not currently known and is dependent
upon the results of the progress sampling activities. Additionally, existing injection wells (IN-1
through IN-7) or recovery wells (RW-1 through RW-5) could potentially be utilized for future ISCR
or amendment injections, if warranted.

It is anticipated that an average reduction of at least 70% of dissolved-phase cVOCs will be achieved
in the On-Site Treatment Area when compared to baseline concentrations. Post ISCO and ISCR
treatment, the entirety of the On-Site Treatment Area, including both On-Site Source Area, is expected
to be remediated using reductive dechlorination and establishing an anaerobic environment for
ongoing biodegradation of cVOCs to achieve long-term CAOs. The use of SPS with ZVI activation
(in addition to MFC) for ISCO will result in post-oxidation groundwater geochemistry reverting to
anaerobic and reducing conditions, and subsequent ISCR application will further promote these
conditions.

As previously stated, during the injection activities, injectant loss will be monitored in the nearby
On-Site municipal storm sewer via the accessible down-flow sewer manholes.

525 MNA

Following the completion of ISCR in-situ injections with EVO (for enhanced anaerobic
bioremediation) and performance monitoring, the On-Site Treatment Area will be monitored to ensure
that sufficient ORP-reducing conditions are maintained for the continued anaerobic biodegradation of
cVOCs. Continued verification of MNA will be conducted through the plume stability monitoring
program described in Section 5.4.

5.2.6 On-Site Contingency Plans

If the anticipated reductions in COC concentrations are not observed after the first ISCO injection
event, then one to two more ISCO injection events may be completed, before transitioning to ISCR
and/or enhanced bioremediation. ISCR and enhanced bioremediation (i.e., EVO application) should
supply the conditions necessary to promote an environment that is conducive to the long-term
degradation of cVOC:s.

It is anticipated that the above On-Site remedial measures will attain the short-term CAOs within five
years following the injections. The performance of active remediation will be evaluated through
groundwater quality monitoring, with the short-term goal of reducing On-Site to Off-Site cVOC
groundwater migration to concentrations below GVESLs. Monitoring of groundwater will also
document On-Site groundwater geochemistry conditions to confirm that conditions remain amenable
to reductive dechlorination through bioremediation until dissolved phase concentrations meet the
GVESLs.

Following the completion of ISCR/enhanced bioremediation in-situ injection activities, if the overall
average conditions of the On-Site Treatment Area do not meet the necessary reducing conditions (ORP
of at least -100 mV) which promote halorespiring bacteria to multiply and consume cVOC:s, then the
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need for additional remediation will be evaluated, which may include supplemental in-situ injection
events. Groundwater sampling data from 2021 demonstrate the presence of cVOC consuming bacteria
(Microbial Insights Laboratory Report included in Appendix C). Existing On-Site injection wells
(IN-1 through IN-7) or recovery wells (RW-1 through RW-5) could potentially be utilized for future
ISCR or amendment injections, if warranted. Further, if groundwater concentrations migrating off-site
through the downgradient property boundary PRB, as monitored in the performance wells down-
gradient of the On-Site Treatment Area, do not meet short-term CAOs and do not exhibit decreasing
concentration trends sufficient to meet the short-term CAOs within five years, then contingency
measures may also include the addition of activated carbon to the downgradient PRB and/or
bioaugmentation with chlorinated hydrocarbon degraders.

Injectant Loss

Although not anticipated, in the unlikely event that an injectant is discovered in the sewer, the injectant
may be recovered using an explosion-proof shop or drum vac, absorbent booms, or other absorbent
materials to the extent practical. If such an incursion into the sewer occurs, subsequent injection points
will be completed using a lower injection pressure and will be placed at distances further away from
any identified short-circuiting feature.

5.3 Off-Site Groundwater Remediation

The progression of Off-Site phases of remediation (i.e., Vapor Mitigation, PRBs, MNA) is discussed
in the sections below and displayed in the following flow chart.
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Off-Site Treatment Area Remedial Progression Work Flow
Amphenol Former Bedix Facility - Franklin, IN
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5.3.1 Vapor Mitigation Systems

Long-Term Monitoring & Sampling ]

Vapor mitigation systems within the Study Area were installed at seven residential structures which
exhibited the potential for vapor intrusion. The operation of the vapor mitigation systems allows for
the mitigation of potential VI until the Final Remedy can achieve short-term groundwater CAOs
beneath the residential structures and eliminate the risk of potential VI from releases associated with
the Site. Once confirmation sampling results meet the necessary criteria to permanently deactivate the
vapor mitigation systems, Amphenol will submit for the USEPA’s review and approval for the
recommendation to cease vapor mitigation system operation and the vapor mitigation system(s) will
be decommissioned, or they may be left in place at the property owner’s request.
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5.3.2  Off-Site PRBs

The Off-Site PRBs (nine total) include injection of carbon-based substrate, ZVI, and bacterial
inoculations along Forsythe Street, Hamilton Avenue, Ross Court, and private properties and totals
approximately 3,430 feet in total length. The injections will be used to treat the dissolved cVOCs
located adjacent to the refurbished sanitary sewer lines, under private and public properties located
within the Study Area, and provide a treatment barrier north of Hurricane Creek. The treatment will
also provide long-term barriers to intercept contaminants from hydraulically upgradient areas. This
approach will utilize multiple treatment lines, the longest to be installed along Forsythe Street, with
shorter perpendicular lines installed along Hamilton Avenue, Ross Court, and on private properties.
The Off-Site PRBs should be viable for a minimum of 10 years.

The Off-Site PRB consists of multiple components that have varying expected lifespans and create
subsurface conditions that continue to be effective at promoting reductive dechlorination. The
combination of granular activated carbon (PlumeStop), ZVI (S-MZVI), and bacterial inoculations
(Bio-Dechlor Inoculation®) will create a long-lasting reducing environment amenable to reductive
dechlorination and bacterial consumption of residual chlorinated solvents. Based on current Off-Site
groundwater COC concentrations and using two different groundwater velocity estimates (183
feet/year and 350 feet/year), Regenesis completed two separate modeling scenarios to demonstrate
anticipated performance 10 years post-application. Both modeling scenarios demonstrated that the
barrier should still be effective at 10 years post-application. This, in combination with anaerobic
amendments (ZVI, Provect-IR, and/or EVO) being emplaced upgradient via the planned On-Site ISCR
injections, will further increase the longevity of the PRBs as anoxic water is entering the downgradient
barriers. The Regenesis modeling information has been included in Appendix C.

The temporary injection points will be installed similarly to the On-Site PRB injection points discussed
in Section 5.2.1. The points will be installed at a distance of 10 feet or greater from the OIM sanitary
sewer trench located within the City ROW as conditions allow. Injection points will be spaced every
five to seven feet along the lines of treatment. Vertical treatment intervals range from six to eight feet
in thickness to address the zone of residual impact influencing shallow groundwater conditions and
will extend to the Unit B/Unit C interface. The Unit B/Unit C interface is obvious when conducting
drilling activities at the Site because Unit C is very stiff to hard and the direct push drilling units
encounter refusal once they reach the top one to two feet of Unit C. Exploratory test borings will be
installed approximately every 50 to 100 feet of linear PRB installation to verify PRB installation
injection depths are encountering the Unit B/Unit C interface.

Initially, an Off-Site PRB will be constructed on the south side of Hamilton Avenue, which will utilize
ZV1 with carbon-based sorptive media and bacterial inoculations to protect potential receptors
immediately down-gradient of the Site. As the PRB is being installed along the ROW, a single row
of injection points is anticipated, such that the dosing of each point will account for sufficient coverage
and distribution of amendments. Based on Off-Site access, a second row of points may be installed in
an off-set “W” pattern for additional amendment distribution. Injections are anticipated to start on the
eastern and western ends of the southern Hamilton Avenue PRB and proceed inward, based on the
observations that the areas to the east and west are less impacted than the area in the center of the PRB,
immediately down-gradient of monitoring well MW-12R and recovery wells RW-2 and RW-5. The
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injections are anticipated to be completed at low pressures (anticipated to be approximately 15 to 20
psi) to reduce the potential for fracturing, day-lighting, and impacting receptors (i.e., sewer conduits,
and basements).

Following the installation of the southern Hamilton Avenue PRB, additional PRB installation on
Forsythe Street will proceed, starting at the furthest downgradient proposed PRB, near Hurricane
Creek. To the extent practical, the Off-Site PRB installation will continue north (hydraulically
upgradient), toward the Site. Slight variations to this sequencing may be made due to logistical or
access limitations.

A summary of design parameters for the areas described above is presented as follows and the PRBs
are displayed by location (using the numeric IDs listed below) in Figure 4-2. A figure depicting a
closeup along a portion of Forsythe of the injections, monitoring well locations, and distance from the
road has been included in Figure 4-3. Volumes/Mass of injectable amendments in each transect and
each point will vary slightly based on the actual spacing of injection points, treatment interval
thickness at each point, and relative cVOC concentrations in nearby monitoring wells.

(1) Hamilton Avenue (Southern ROW)
Surficial Treatment — 290 linear ft.
Vertical Treatment Interval —from approximately 13 to 21 ft. BLS
Remediation Technologies:
e (Carbon-Based Media — ~3,864 Ibs.
o ZVI—~420 lbs.
e Bacterial Inoculation - ~ 21 liters
Injection Points: ~42 DPT
Volume Per Injection Point: ~272 gallons

(2) Forsythe St — West Transect
Surficial Treatment — 810 linear ft.
Vertical Treatment Interval — from approximately 8 to 14 ft. BLS
Remediation Technologies:
e (Carbon-Based Media — ~10,672 lbs.
o 7ZVI-~1,160 lbs.
e Bacterial Inoculation - ~ 58 liters
Injection Points: ~116 DPT
Volume Per Injection Point: ~256 gallons
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(3) Forsythe St — East Transect
Surficial Treatment — 1,325 linear ft.
Vertical Treatment Interval —from approximately 8 to 14 ft. BLS
Remediation Technologies:
e (Carbon-Based Media — ~18,400 Ibs.
o 7ZVI-~2,000 lbs.
e Bacterial Inoculation - ~ 100 liters
Injection Points: ~200 DPT
Volume Per Injection Point: ~210 gallons

(4) Ross Court
Surficial Treatment — 225 linear ft.
Vertical Treatment Interval —from approximately 7 to 13 ft. BLS
Remediation Technologies:
e (Carbon-Based Media — ~3,036 Ibs.
o 7ZVI—~330 lbs.
e Bacterial Inoculation - ~ 16.5 liters
Injection Points: ~33 DPT
Volume Per Injection Point: ~253 gallons

(5) East Forsythe St — Sewer ROW
Surficial Treatment — 200 linear ft.
Vertical Treatment Interval —from approximately 8 to 14 ft. BLS
Remediation Technologies:
e Carbon-Based Media — ~2,760 Ibs.
e 7ZVI-~300 Ibs.
e Bacterial Inoculation - ~ 15 liters
Injection Points: ~30 DPT
Volume Per Injection Point: ~291 gallons

(6-9) Private Property Barriers (4)
Surficial Treatment — 580 linear ft. (combined)
Vertical Treatment Interval —ranges from 2 to 7 ft. (thickness of saturated Unit B), depths and interval
thickness vary by location depending on depth to Unit C.
Remediation Technologies:
e (Carbon-Based Media — ~7,636 Ibs.
e ZVI—~830 lbs.
e Bacterial Inoculation - ~ 41.5 liters
Injection Points: ~83 DPT
Volume Per Injection Point: ~233 gallons
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Following the completion of PRB installation activities, performance groundwater monitoring will be
completed, as described in Section 5.4, to evaluate the effectiveness of the completed corrective
measure. Based on current groundwater COC concentrations, only one Off-Site injection event is
anticipated to be needed to meet short-term CAOs and the long-term goals will be achieved through
continued treatment by the PRBs and enhanced anaerobic biodegradation. Continued verification of
MNA will be conducted in accordance with the plume attenuation monitoring plan described in
Section 5.4. MNA monitoring will be focused on progress towards meeting the GVESL (short-term
groundwater CAOs) and MCLs (long-term groundwater CAOs) and ensuring methane levels are not
temporarily elevated by methanogenesis.

Injectant Loss Monitoring

During injection activities near Hurricane Creek, visual inspections will be completed for injectant
seepage. However, due to the distance of the closest proposed PRB to Hurricane Creek (approximately
70 to 100 feet), it is not anticipated that injected materials will enter the creek. The anticipated ROI
of the injected material is not anticipated to exceed approximately 10 feet during injection. Following
injection, the injected materials (ZVI with carbon-based sorptive media) are not mobile as they are
solid materials. During injection, ORP in groundwater may also be monitored in proposed monitoring
well MW-53, although the monitoring location is also located approximately 25 feet from the proposed
PRB, outside of the anticipated injection ROL

5.3.3 MNA

Following the completion of PRB in-situ injections with carbon-substrate/ZVI, the Off-Site
remediation area will be monitored to evaluate that sufficient reductive conditions are maintained for
anaerobic biodegradation of cVOCs and plume attenuation monitoring will be completed.

5.3.4 Off-Site Contingency Plans

Following the completion of PRB in-situ injection activities, if the overall average conditions of the
Off-Site remediation area do not meet the necessary reducing conditions (ORP of at least -100 mV)
which promote halorespiring bacteria to multiply and consume ¢VOC:s or if short-term CAOs are not
achieved within the required timeframe, then additional remediation will be evaluated, including
completing supplemental in-situ injection events.

The vapor mitigation systems will continue to be operated until short-term CAOs are achieved and
confirmation sampling determines that the vapor mitigation systems may be decommissioned.

It should be noted that Residential Sub-Slab Vapor Screening Level CAOs may not be met at one
residence located west of the Site on Hamilton Avenue as it is located hydraulically down-gradient of
the third-party plume west of Forsythe Street which is not part of the focus of this SSCMIWP.

The implementation of supplemental in-situ injection will be based on groundwater monitoring results;
if groundwater concentrations meet short-term groundwater CAOs Off-Site, additional active
remediation will not be required. Monitoring of groundwater will be necessary to verify groundwater



Final Second Supplemental Corrective Measure Implementation Work Plan
EPA ID # IND 044 587 848

Franklin, Indiana

May 3, 2024

Page 51

conditions continue to meet short-term groundwater CAOs Off-Site. Long-term monitoring will also
demonstrate MNA processes are creating groundwater conditions that provide continuous reductions
in ¢cVOC concentrations or established plume stability (at concentrations less than short-term
groundwater CAOs).

Injectant Loss

Although not anticipated, in the unlikely event that an injectant is discovered in Hurricane Creek, the
injectant may be recovered using an explosion-proof shop or drum vac, absorbent booms, or other
absorbent materials to the extent practical.

5.4  Remedial Performance and Progress Monitoring

Following the implementation of the Final Remedy, a period of groundwater monitoring will be conducted
to confirm the effectiveness of the remedy and evaluate whether additional injections are warranted. Per
the On-Site Remedial Progression Work Flow decision matrix, an evaluation regarding implementation
of additional injections will be based on observed groundwater concentrations and trends; if
groundwater concentrations meet short-term groundwater CAOs Off-Site, additional On-Site injection
events or active remediation may be warranted even if short-term CAOs are met for Off-Site
monitoring wells, depending upon the contaminant concentrations and trends observed along the
hydraulically down-gradient perimeter of the Site to ensure continued protection of potential VI
receptors. Groundwater monitoring will also be used to (i) evaluate attainment of short-term
groundwater CAOs and (ii) demonstrate groundwater geochemical conditions (i.e., pH, ORP, sulfate,
and iron) are favorable for MNA processes to establish continuous reductions in cVOC concentrations
or plume stability leading to attainment of long-term CAOs.

5.4.1 Sampling and Analysis Plan

5.4.1.1 Performance Monitoring Well Installation

Since the effectiveness of the implemented active remediation will be based on groundwater
concentrations meeting short-term groundwater CAQOs that are protective of vapor intrusion,
monitoring wells will be installed to intercept the groundwater table to monitor dissolved contaminants
in groundwater for the potential to generate soil vapor, which could potentially impact basements,
utility conduits, or other preferential pathways.

A series of new performance monitoring wells (MW-43 through MW-54) will be installed to
supplement existing monitoring wells at the Site and the proposed performance monitoring well
network will be sampled before the implementation of the selected corrective measures to establish
the pre-treatment baseline conditions. The results from the baseline performance monitoring well
sampling event may also be used to modify the in-situ injection plan, as warranted. This baseline
sampling will be conducted approximately one month before the initiation of the selected corrective
measures so groundwater sampling results may be available for review before beginning in-situ
injection activities. It should be noted that many of the proposed performance monitoring wells are
located on private property, and the installation will be contingent on the approval of access.
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Before the initiation of On-Site or Off-Site in-situ injection activities, IWM Consulting will coordinate
and oversee the installation of 12 new monitoring wells [three On-Site and nine Off-Site]. The new
monitoring wells will be installed to document baseline conditions and monitor the effectiveness of
the implemented corrective measures. The installation of the nine Off-Site monitoring wells (MW-46
through MW-54) will be dependent on obtaining approved Off-Site access from private property
owners and the exact location and number of wells installed may vary from what is currently proposed
if access agreements cannot be obtained.

The monitoring well borings will be installed using a hollow stem auger drill rig. Initially, the soil
borings for each monitoring well location will be advanced using direct push methods, and soils will
be characterized using USCS description methods and screened with a PID. No soil samples will be
submitted for laboratory analysis since the purpose of these wells is to facilitate the collection of
groundwater samples. The monitoring wells will then be installed with 4.25-inch inside diameter
hollow stem augers and advanced to approximately three to four feet below the observed groundwater
table where sufficient saturated thickness is present. The wells will be constructed using a 2-inch
diameter PVC well casing with five feet of 0.010-inch slotted PVC screen (if feasible). Note that the
thickness of Unit B thins out considerably moving south of the Site and is only approximately two feet
thick near Hurricane Creek, so the proposed well at that location (MW-53) may only have a
2-foot-long screen. Silica well sand will be poured around the well screen to approximately two feet
above the screened interval and bentonite chips will be placed in the remaining annular space to
approximately one foot below grade and hydrated. A flush-mounted protective cover (Off-Site) or
stickup cover (On-Site) will be placed in a concrete pad and installed to protect the integrity of each
monitoring well. Following monitoring well installation activities, each monitoring well will be
properly developed to remove fine-grained particles using traditional surge and purge techniques.

The top of casing elevation, ground surface elevation, and horizontal coordinates of each monitoring
well will be surveyed into the monitoring well network by a subcontracted licensed surveyor. The
IDW will be containerized in drums, transferred back to the Site, and stored within the fenced-in area
west of the main Site building.

The effectiveness of the implemented remediation activities will be based on remediating the
groundwater to levels that are protective of vapor intrusion. Since vapor intrusion emanating from
dissolved phase VOC:s is associated with volatilization of contaminated groundwater in the upper two
to three feet of the groundwater table, the risk of vapor intrusion originating from deeper water-bearing
zones is minimal and not likely to occur based on the available groundwater buffer and associated low
aqueous diffusivity. For this to occur, the contaminants would need to migrate upward through the
shallower groundwater zone and these contaminants would be detected through collection of
groundwater samples obtained from the upper portion of the groundwater table.

However, one or more deeper groundwater samples may periodically be obtained through the use of
temporary sampling points On-Site or from existing groundwater monitoring wells that are currently
screened at the base of Unit B. In fact, according to the boring logs/well construction diagrams, the
following existing wells have a screened interval five feet or less in length and the bottom of the
screened interval extends to or just above the base of Unit B.
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Screen Interval Top of Unit C Iﬁgi?fiilggpﬁ Iz‘?vss;ll{l:eoriogﬁsgcre
Well ID (feet BLS) (feet BLS) Off-Site)

MW-12R 17 -22’ 22’ Yes — On-Site
MW-31 7.58 —12.58 12’ Yes — Off-Site
MW-32 4.09 -9.09° 8.8’ Yes — Off-Site
MW-33 4.13-9.13° 9.2’ Yes — Off-Site
MW-34 10.49 — 1549’ 15° Yes — Off-Site
MW-39 6-11° 9.5° Yes — Off-Site
MW-40 7.5-12.5 12’ Yes — Off-Site
MW-41 17.98 —22.98° 23.75° No — On-Site
MW-42 17.96 —22.96° 23.5° Yes — On-Site
RW-1 11-16’ 16’ No — On-Site
RW-2 14 -19° 19° No — On-Site
RW-3 16 -21° 23’ No — On-Site
MON-1D 16 — 18’ 20° No — On-Site
MON-2D 16 — 18’ 20° No — On-Site
AS-01 18 - 20’ 20° No — On-Site
AS-02 18 - 20’ 20° No — On-Site

Based upon the lithology previously encountered along the southern end of the Off-Site remediation
area (saturated Unit B thickness of five feet or less), newly installed performance monitoring wells
MW-52 and MW-53 are also anticipated to have a screened interval extending to the base of Unit B.
Additional new Off-Site performance wells may also have screen intervals extending to the base of
Unit B as well, depending on the lithology encountered during the well installation activities.

Based upon the information above, two On-Site and a minimum of eight Off-Site performance
monitoring wells with the screens installed to or near the base of Unit B will be monitored per the
proposed performance monitoring schedule to provide adequate information to evaluate the
effectiveness of the implemented remedial activities at deeper depths. Eight additional deep wells
(MW-42, RW-1, RW-2, RW-3, MON-1D, MON-2D, AS-01, and AS-02) may be sampled periodically
to provide supplemental groundwater data to assist in evaluating the implemented work activities.

The locations of the proposed monitoring wells are displayed in Figure 5-1 (Proposed On-Site) and
Figure 5-2 (Proposed Off-Site).

5.4.1.2 Baseline Groundwater Monitoring

Before implementation of the selected On-Site and Off-Site corrective measures, performance
monitoring wells will be sampled using low-flow sampling methodology to establish pre-treatment
baseline conditions at all sample locations. During low-flow sampling, pH, DO, ORP, conductivity,
turbidity, and temperature will be measured using a field multi-parameter meter (i.e., YSI Pro Plus
meter, Horiba U-52 meter, or similar instrument) and flow-through cell. Following the stabilization
of groundwater parameters, or a maximum of 30 minutes of purging, groundwater samples will be
collected for laboratory analysis of short-list VOCs using SW-846 Method 8260, dissolved gases
(methane, ethane, and ethene) using Method RSK 175, sulfate using SW-846 Method 9038; and total
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and dissolved iron using SW-846 Method 6010. The short-list VOCs analyzed will include PCE, TCE,
cis-1,2-DCE, trans-1,2-DCE, VC, 1,1,1-TCA, 1,2-DCA, 1,1-DCA, and MC which is consistent with
previous sampling activities.

The 34 monitoring wells selected as performance monitoring wells are listed below and are displayed
by location in Figure 5-2.

Table: Proposed Performance Monitoring Wells

On-Site Performance On-Site Control Off-Site Performance Off-Site Control
IT-2, MW-3, MW-24, MW-27, and | MW-31, MW-32, MW-33

MW-12R, MW-21, MW-29 MW-34, MW-37 (side-gradient);
MW-22, MW-28, (side-gradient); and through MW-40, and | MW-53

MW-30, MW-35, MW-26 (up-gradient) | proposed new (down-gradient); and

MW-36, and MW-42
and proposed new

monitoring wells
MW-47 through

MW-54
(side-gradient)

monitoring wells MW-52
MW-43 through

MW-46

The On-Site performance monitoring wells have been selected to monitor groundwater conditions
longitudinally along the general centerline of the dissolved phase groundwater plume, from upgradient
to downgradient, as well as laterally across the treatment area. Control monitoring wells, located along
the perimeter of the treatment area, are also included in the monitoring network to document conditions
and trends outside of the treatment area.

The Oft-Site performance monitoring wells will monitor groundwater conditions adjacent to and
downgradient of the treatment PRBs. Several of the downgradient monitoring wells are located in
proximity to residences with existing SSDSs to assess the performance of remediation at mitigating
groundwater conditions that pose a VI risk to these potential receptors.

The proposed performance monitoring well network and Off-Site PRB locations are highly dependent
on obtaining access agreements with private individuals and must take into account existing utility
and structure locations as well as property boundaries. Although the ideal locations for performance
monitoring wells would be 30 to 50 feet from a PRB, this is not always feasible for this Site given the
limitations just described. Given the historical groundwater flow direction (south/southeast) during
static (i.e., non-pumping) conditions, care was taken to select performance monitoring well locations
that would provide good coverage south, east, and southeast of the treatment areas, and adjacent to the
treatment area and closest potential receptor. For instance, monitoring wells located in the eastern
ROW of Forsythe Street are hydraulically downgradient (between 30 to 50 feet) of the PRB being
installed on the west side of Forsythe Street. Additional proposed wells (MW-47 through MW-53)
will be installed at various distances (approximately 15 to 75 feet) hydraulically downgradient of the
Oft-Site PRBs and will allow continuous monitoring in the proximity of potential receptors.

Based on the results of the pilot study discussed in Section 4.3.3, given the distance (30 to 60 feet
hydraulically downgradient) of the monitoring points (MW-31 and MW-38) from the closest injection
points and both the short-term and long-term sustained reductions in VOC concentrations in these
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wells, IWM Consulting is confident the proposed PRBs will remediate the Off-Site Treatment Area.
Additionally, the performance monitoring well network will adequately monitor the Oft-Site
Treatment Area and is appropriate for demonstrating protection of downgradient receptors. The total
volume of injectant and the increased number and lateral distribution of the PRBs throughout the Off-
Site treatment area provide even more confidence that the proposed remedial approach will
successfully meet the CAOs, even at distances greater than 30 to 50 feet away from the PRBs.

Forsythe Street (from Hamilton Avenue south to Hurricane Creek) and Hamilton Avenue (from the
Site west to sanitary sewer manhole #250054) were repaved after the OIM excavation activities and
the City of Franklin officials have indicated that they will not approve any additional subsurface work
to occur in the newly paved areas of Forsythe Street and Hamilton Avenue. Consequently, no
performance monitoring wells can be installed between the two (2) PRBs running in a north-to-south
direction along the western and eastern ROW of Forsythe Street, and aggressive remedial activities
(installation of new sanitary sewer main, soil excavation, and dewatering) have already been
completed beneath this portion of the Project Area.

As noted in Section 2.5.2, the delineation of TCE impacts in Off-Site groundwater indicates the
presence of a secondary, third-party plume located west of the Site, west of Forsythe Street, and north
of Hamilton Avenue. This separate TCE plume appears to emanate from the northwest of the Site.
This third-party plume extends south-southeast across Hamilton Avenue, where it comingles with the
Site-related groundwater impacts along Forsythe Street. This third-party plume is not part of the
remedial focus of this SSCMIWP and the installation of one additional Off-Site monitoring well
(MW-54) is planned in this area to evaluate the potential contribution of this third-party plume to
groundwater conditions during and after the planned corrective actions. Proposed well MW-54 will
be installed to the west of the Site and outside of the treatment area, but upgradient of Hamilton
Avenue and Off-Site Area residences. Conditions in the area beneath and adjacent to this third-party
plume are out of the scope of Amphenol’s responsibility to remediate and the long-term effects on
Amphenol’s remediation efforts cannot be determined as it relates to COC concentrations in MW-54
or impacts originating from a separate offsite source(s).

5.4.1.3 On-Site Corrective Measure Performance Monitoring Plan

Groundwater sampling to monitor the performance of the implemented corrective measures will be
conducted following each ISCO and ISCR application.

ISCO Monitoring

The proposed ISCO chemistries (i.e., MFC-activated SPS) will provide quick chemical reactions to
desorb and destroy cVOCs in the On-Site Source Area and performance groundwater sampling will
take place approximately two weeks following the completion of ISCO injection activities. The
objective of the sampling is to determine the average contaminant reduction across the On-Site Source

Area and to evaluate the need for additional ISCO injection event(s).

Collection of groundwater samples for VOC analysis and field measurements for ORP and dissolved
oxygen will be obtained throughout the On-Site source area via monitoring wells MW-3, MW-12R,
MW-21, MW-22, and MW-42 and On-Site Treatment area via monitoring wells MW-28 and MW-45.
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Measurements will also be obtained from monitoring points to the west (MW-29), east (MW-30,
MW-43, and MW-44), and south (IT-2, MW-35, MW-36, and MW-46) outside the On-Site Treatment
Area for a site-wide comparison of ORP and dissolved oxygen measurements to be made when
evaluating the timing of transitioning to ISCR.

If needed for the evaluation, additional field monitoring for ORP and dissolved oxygen and collection
of groundwater samples for VOC analysis can be completed on a temporary basis from one or more
additional existing On-Site wells (injection wells IN-1 through IN-7, piezometer P-4, or recovery wells
RW-2, RW-3, and RW-5) that are located within the On-Site Source Area. If these supplemental
measurements are made, it will only be on a temporary basis during the ISCO performance evaluation
period and during the evaluation period when determining the appropriate time to transition from the
ISCO to the ISCR remedial program. These additional wells will not be monitored for dissolved
VOC:s or any additional analytical or field parameters on an ongoing basis.

Additional temporary wells may also be installed in select locations within the On-Site Source Area
to assist in evaluating the effectiveness and progress of the ISCO remedial activities, primarily
focusing on areas that historically exhibited the highest PCE or TCE concentrations.

Further, the identified On-Site monitoring network has been developed to allow evaluation of both
spatial impacts of remediation on dissolved phase conditions as well as dissolved phase mass flux
from upgradient to downgradient transects of monitoring wells. The monitoring network is also
designed to focus on monitoring remedial progress toward attaining short-term and long-term CAOs
for the protection of potential receptors. This monitoring well network provides sufficient coverage
within and immediately outside the On-Site Treatment Area to evaluate the effectiveness of the
ISCO/ISCR activities and to monitor groundwater conditions between the On-Site Treatment Area
and the closest Off-Site receptors.

The dissolved VOC analytical information will be evaluated against the CAOs and the anticipated
average VOC reduction (50 to 70%) across the entire On-Site Source Area. A determination will then
be made in accordance with the flow chart included in Section 5.1 regarding the next phase and/or
location of remediation.

During each ISCO performance monitoring event, groundwater samples will be collected using
low-flow methods, and pH, DO, ORP, conductivity, turbidity, and temperature will be measured using
a field multi-parameter meter and flow-through cell. Following the stabilization of groundwater
parameters, or a maximum of 30 minutes of purging, groundwater samples will be collected for
laboratory analysis of shortlist VOCs using SW-846 Method 8260 only.

ISCR Monitoring

Following the completion of up to two additional rounds (dependent upon the results of the
performance sampling) of ISCO in-situ injection, the next phase of remediation will consist of ISCR
injections, which will provide chemistries that promote reductive dechlorination of any remaining
COCs. Groundwater samples will then be collected from the designated On-Site performance
monitoring wells 30, 60, and 90 days following the ISCR injection and then quarterly for a total of
one year, for a total of six groundwater sampling events to assess the effectiveness of the implemented
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remedy. Thereafter, plume stability monitoring will be conducted quarterly for two additional years.
An overall stable or decreasing trend of dissolved COC concentrations is expected at each monitoring
well within and down-gradient of the ISCO/ISCR injection area.

During each ISCR performance monitoring event, groundwater samples will be collected using
low-flow methods, and pH, DO, ORP, conductivity, turbidity, and temperature will be measured using
a field multi-parameter meter and flow-through cell. Following the stabilization of groundwater
parameters, or a maximum of 30 minutes of purging, groundwater samples will be collected for
laboratory analysis of shortlist VOCs using SW-846 Method 8260, dissolved gases (methane, ethane,
and ethene) using Method RSK 175, sulfate using SW-846 Method 9038; and total and dissolved iron
using SW-846 Method 6010. Dissolved gases will only be monitored annually following the first year
of performance monitoring.

After the 2-year plume stability monitoring is complete, the data will be evaluated to determine if the
plume is stable or attenuating and the data will be compared to both long-term and short-term
groundwater CAOs. If during the 2-year plume stability monitoring period, a monitoring well exhibits
COC concentrations below long-term groundwater CAOs for two consecutive quarters, the
performance monitoring at that location will be modified to an annual monitoring schedule. Based on
the evaluation of the 2-year plume stability monitoring results, a determination will be made regarding
the need for additional sampling or remediation; and a reduced groundwater monitoring schedule
(annual) is anticipated moving forward, if the short-term goals are achieved or if decreasing
groundwater concentration trends are documented and projected to meet long-term CAOs. It is
anticipated that only short-list VOCs will be analyzed during annual groundwater monitoring events,
although select wells may continue to have dissolved gas analysis completed if the dissolved methane
concentrations are high (greater than or equal to 10 mg/L). The need for supplemental ISCR injections
will be considered if groundwater quality leaving the downgradient Site property boundary (beyond
the Hamilton Avenue ROW PRBs) remains above the short-term CAO after two years of plume
stability monitoring and On-Site groundwater concentrations do not exhibit a decreasing trend or
geochemistry conditions amenable to continued bioremediation.

After the initial 2-year plume stability monitoring period, annual groundwater monitoring of short-list
VOCs will continue after the short-term CAOs are met or decreasing trends are established to
determine when long-term groundwater CAOs (i.e., MCLs) will be achieved. Once a groundwater
monitoring well achieves long-term groundwater CAOs for two consecutive years, future groundwater
sampling from that monitoring well will be discontinued following EPA review and approval.

To allow for a comparison of methane soil gas concentrations before and after in-situ injection
activities, IWM Consulting will obtain one round of baseline dissolved methane concentrations for all
performance monitoring wells and methane soil gas concentrations at each residence with an operating
SSDS/SMDS (if access is granted). The baseline methane soil gas concentrations will be established
using a field instrument (GEM 5000 or similar model) before initiating the injection activities.
Additional field screen readings will be obtained if the dissolved methane concentrations in the
adjacent performance monitoring wells are greater than or equal to 10 mg/L. Additionally, if dissolved
methane concentrations in groundwater during performance monitoring exceed the 10 mg/L threshold
for vapor concern, then soil gas should be monitored in the monitoring wellhead to verify that soil gas
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is not detected more than 10% of the lower explosive limit. Should soil gas within the wellhead exceed
10% of the lower explosive limit, then collection of an exterior soil gas sample adjacent to the
monitoring well with the exceedance will be completed. If the exterior soil gas concentration is also
detected more than 10% of the lower explosive limit, then additional assessment or mitigation at
nearby potential receptors will be considered. In-situ injection in the area of concern utilizing a
potassium sulfate (Glaser's salt) or magnesium sulfate (Epsom salt) amendment to temporarily
increase reducing conditions from methanogenic levels will be considered for methane mitigation, if
necessary.

Additional field screening for methane gas before SSDS/SMDS deactivation is not warranted if the
closest adjacent groundwater monitoring wells exhibit dissolved methane gas concentrations less than
10 mg/L. However, if the dissolved methane concentration is still greater than or equal to 10 mg/L at
the time of system deactivation evaluation, an additional round of field screening for methane soil gas
will be completed as part of the system deactivation evaluation process.

Bypass Monitoring

When feasible, the injection activities will commence from the outside to inside (lowest to highest
COC concentrations) and downgradient to upgradient, minimizing the possibility of any significant
PRB bypass effects. Also, the groundwater flow direction under static conditions (i.e., when the
groundwater pump and treat system is deactivated) is to the south-southeast and thus the proposed
performance monitoring well network is focused on areas immediately south and east of the proposed
On-Site Treatment Area and PRBs. Collection of field data (including ORP) and groundwater samples
for VOC analysis from the performance monitoring wells will allow for a determination to be made
regarding potential PRB bypass effects, in addition to a review of groundwater potentiometric surface
contour maps. If PRB bypass is observed (increasing trend in dissolved COC concentrations with no
observed ISCO/ISCR chemistry signature), the possibility of extending or installing a new PRB, or
creating a higher permeability treatment gate within the PRB, will be evaluated, as feasible (i.e.,
Off-Site property access dependent and actual COC concentration).

The On-Site ISCO/ISCR and PRB injection areas will be monitored for potential PRB bypass effects
using performance monitoring wells MW-24, MW-30, MW-43, and MW-44 (eastern boundary) and
MW-28 and MW-29 (western boundary).

The areas down-gradient of the Site to the west are covered with additional Off-Site PRBs and
groundwater monitoring in two nearby Off-Site performance monitoring wells (MW-35 and MW-36)
is already planned immediately south of the Site, along the eastern and western boundaries of the
injection area, respectively. The successful Off-Site pilot study conducted around Off-Site monitoring
well MW-35 in October 2019 indicated an injection flow rate of 2.9 to 3.5 gpm under an applied
injection pressure ranging between 15 to 35 pounds psi. Multiple PRBs are proposed to be installed
in the Off-Site Area and given the soluble nature of the material being injected and the anticipated low
injection pressure (less than 50 psi), there is minimal risk of PRB bypass effects.

5.4.1.4 Off-Site Corrective Measure Performance Monitoring Plan

Groundwater samples will be collected from Off-Site performance monitoring wells 30, 60, and 90
days following the completion of in-situ injection activities and then quarterly for one year, for a total
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of six quarterly groundwater sampling events to assess the effectiveness of the implemented remedy.
Thereafter, plume attenuation monitoring will be conducted quarterly for two additional years. An
overall decreasing trend of dissolved COC concentrations is expected at each monitoring well
down-gradient of a PRB.

During each performance monitoring event, groundwater samples will be collected using low-flow
methods, and pH, DO, ORP, conductivity, turbidity, and temperature will be measured using a field
multi-parameter meter and flow-through cell. Following the stabilization of groundwater parameters,
or a maximum of 30 minutes of purging, groundwater samples will be collected for laboratory analysis
of shortlist VOCs using SW-846 Method 8260, dissolved gases (methane, ethane, and ethene) using
Method RSK 175, sulfate using SW-846 Method 9038; and total and dissolved iron using SW-846
Method 6010. Dissolved gases will only be monitored annually following the first year of performance
monitoring.

After the 2-year plume attenuation monitoring is complete, the data will be evaluated to determine if
the plume is stable or attenuating and the data will be compared to both long-term and short-term
groundwater CAOs. If during the 2-year plume attenuation monitoring period, a monitoring well
exhibits COC concentrations below long-term groundwater CAOs for two consecutive quarters, the
performance monitoring at that location will be modified to an annual monitoring schedule. A reduced
groundwater monitoring schedule (annual) is anticipated moving forward, if the short-term goals are
achieved or decreasing groundwater concentration trends are documented. The need for supplemental
Off-Site injections will be considered if (i) short-term CAOs are not achieved within the 2-year plume
attenuation monitoring period, (ii) overall decreasing dissolved COC trends are not established, and
(i1) if subsurface environments do not establish and/or maintain anaerobic conditions. It is anticipated
that only shortlist VOCs will be analyzed during annual groundwater monitoring events, although
select wells may continue to have dissolved gas analysis completed if the dissolved methane
concentrations are high (greater than or equal to 10 mg/L).

After the initial 2-year plume stability monitoring period, annual groundwater monitoring of short-list
VOCs will continue after the short-term CAOs are met or decreasing trends are established to
determine when long-term groundwater CAOs (i.e., MCLs) will be achieved. Once a groundwater
monitoring well achieves long-term groundwater CAOs for two consecutive years, future groundwater
sampling from that monitoring well will be discontinued following EPA review and approval.

Monitoring well MW-54 located west of Forsythe Street and north of Hamilton Avenue, which is
hydraulically upgradient from the planned remedy implementation, will be used to assess the potential
contribution from the third-party Off-Site TCE plume to groundwater conditions. The planned
remedial injections will address the comingled groundwater impacts along and downgradient of
Forsythe Street and provide long-term treatment through enhanced anaerobic bioremediation;
however, monitoring of upgradient conditions will be used to assess if contaminant flux from the
western plume is re-impacting the Off-Site treatment area.

To allow for a comparison of methane soil gas concentrations before and after in-situ injection
activities, IWM Consulting will obtain one round of baseline dissolved methane concentrations for all
performance monitoring wells and methane soil gas concentrations at each residence with an operating



Final Second Supplemental Corrective Measure Implementation Work Plan
EPA ID # IND 044 587 848

Franklin, Indiana

May 3, 2024

Page 60

SSDS/SMDS (if access is granted). The baseline methane soil gas concentrations will be established
using a field instrument (GEM 5000 or similar model) before initiating the injection activities.
Additional field screen readings will be obtained if the dissolved methane concentrations in the
adjacent performance monitoring wells are greater than or equal to 10 mg/L. If dissolved methane
concentrations in groundwater during performance monitoring exceed the 10 mg/L threshold, then soil
gas should be monitored in the monitoring wellhead to verify that soil gas is not detected more than
10% of the lower explosive limit. Should soil gas within the wellhead exceed 10% of the lower
explosive limit, then collection of an exterior soil gas sample adjacent to the monitoring well with the
exceedance will be completed. If the exterior soil gas concentration is also detected more than 10%
of the lower explosive limit, then additional assessment or mitigation at nearby potential receptors will
be considered. In-situ injection in the area of concern utilizing a potassium sulfate (Glaser's salt) or
magnesium sulfate (Epsom salt) amendment to temporarily increase reducing conditions from
methanogenic levels will be considered for methane mitigation, if necessary.

Additional field screening for methane gas before SSDS/SMDS deactivation is not warranted if the
closest adjacent groundwater monitoring wells exhibit dissolved methane gas concentrations of less
than 10 mg/L. However, if the dissolved methane concentration is still greater than or equal to 10
mg/L at the time of system deactivation evaluation, an additional round of field screening for methane
soil gas will be completed as part of the system deactivation evaluation process.

5.4.2 SSDS Monitoring
SSDS monitoring will be completed as described in the Long-Term OM&M plan provided in

Appendix B. The monitoring schedules, developed in accordance with the IDEM guidance document,
are as follows:

Schedule 1

Schedule 2

Annual visual inspection of the building for major
renovations

Annual visual inspection of the building for major
renovations

Annual visual inspection of the vapor mitigation
system, in particular the pressure or manometer
gauges, to verify proper operation.

Annual visual inspection of the vapor mitigation
system, in particular the pressure or manometer
gauges, to verify proper operation.

Annual (winter season) IA/SGss sampling events
during the 1%, 2", and 5 year and every 5" year
thereafter until the VI pathway has been
interrupted or the source of the COC
concentrations has been remediated. The
sampling should occur on the lowest routinely
occupied floor to ensure that A concentrations are
below RIA SLs and do not present a health risk.

Annual (winter season) IA/SGss sampling events
during the 1%, 2", and 4" year and every other year
thereafter until the VI pathway has been
interrupted or the source of the COC
concentrations has been remediated. The
sampling should occur on the lowest routinely
occupied floor to ensure that A concentrations are
below RIA SLs and do not present a health risk.

Additional vapor sampling of the private residences with mitigation systems is not needed since the
VI exposure pathway has been eliminated and subsequent VI sampling events conducted at the private
residences post-installation of the mitigation systems have documented that VI is not a complete
exposure pathway. The VI mitigation systems will continue to be inspected on an annual basis.
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Amphenol has upgraded the mitigation systems to include telemetry to verify system operation
remotely. The next sub-slab vapor and indoor air (i.e., basement) sampling event at a private residence
should be completed during confirmation sampling steps necessary for permanent vapor mitigation
system deactivation.

5.4.3 SSDS Shut-down Confirmation Sampling

Following the attainment of short-term groundwater CAOs at a performance monitoring well located
adjacent to a private residence with an active vapor mitigation system for two consecutive quarters or
sampling events, the SSDS (and SMDS, if present) at that private residence will be deactivated for 30
days to allow stabilization of subsurface soil vapors. A confirmation paired sub-slab vapor and
basement indoor air sample will then be collected to verify that sub-slab vapors and indoor air meet
the applicable Residential Sub-Slab Soil Vapor and Indoor Air CAOs and to demonstrate that vapor
intrusion is not a concern after deactivation.

The confirmation vapor samples will be collected in individually certified clean, laboratory-provided,
stainless-steel, 6-liter summa canisters. The summa canisters will be equipped with 24-hour flow
regulators (~4.16 milliliters per minute (mL/minute) flow rate) and the samples will be obtained over
24 hours.

The intake of the outside ambient air sample will be obtained from a height of approximately six feet,
thus the sample canisters may be placed upon a small platform or attached to a shepherd’s hook (or
similar apparatus). Outside ambient air samples will be collected during SSDS confirmatory shutdown
air/sub-slab vapor sampling events to document ambient air conditions outside of the residence. Since
the groundwater pump and treat remediation system will no longer be operating, ambient air sample
locations from between the residence and the Site will no longer be collected. The only ambient air
sample collected will be from the up-wind direction from the residence at the time the sampling begins.
The outside ambient air sampling procedures will follow the standard operating procedures outlined
in the IWM Consulting SOP H, as documented in the site-specific QAPP.

The basement indoor air sample will be obtained from a height corresponding to the typical breathing
height (four to six feet above the surface). The sample obtained from the crawlspace will be obtained
at a height approximately 12 inches above the ground surface of the crawlspace. The soil vapor sample
will be obtained directly from the sub-slab vapor sampling point (minimum installation 24-hours
before sampling), once the sampling point has been confirmed to be tight and is properly purged. The
starting and ending time of each sample, along with the initial and final vacuum measurements of the
summa canister will be recorded during the vapor sampling activities. The vapor sampling activities
are deemed complete when the vacuum on the summa canister is between three and five inches of
mercury or the pre-determined timeframe is reached, whichever occurs first. Care will be taken to not
allow the vacuum to reach zero.

All of the samples will be labeled in the field utilizing the sample tags attached to the summa canisters
by the laboratory. The information included on the sample labels includes the sample ID, sample date,
sample time, and the requested analysis. A site-specific chain-of-custody will also be completed and
includes all of the pertinent sampling information (i.e., sample ID, sample date, sample start and end
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time, initial and final field pressure readings, summa canister ID, flow controller ID, field PID readings
(if applicable), and the requested analysis). The wind speed and direction will also be recorded during
the sampling event. A limited Indoor Air Survey will be completed during the sampling activities,
which will primarily only focus on items within the basement and crawlspace (if present).

All of the samples collected will be submitted under chain-of-custody control to Pace National located
in Nashville, Tennessee for laboratory analysis of shortlist VOCs using analytical method TO-15. The
samples will be analyzed using a combination of EPA Method TO-15 and EPA Method TO-15 SIM.
Specifically, EPA Method TO-15 SIM will be utilized when analyzing for VC, 1,2-DCA, and TCE to
meet the most stringent USEPA Regional Screening Levels. A standard turnaround time will be
requested from the laboratory and the results of the sampling event are anticipated to be received
approximately two weeks from the date the samples are collected in the field.

For QA/QC purposes, one field duplicate sample will be collected at a rate of one sample per every
20 confirmatory samples per sampling media and will be analyzed for the same analytical parameters.
The duplicate sample will be attached to the parent sample with a brass tee fitting (ensuring only one
common air intake) and Nyaflow or Tygon tubing. Both the parent sample and duplicate sample will
have their own flow regulator.

If data indicate all sub-slab vapor and indoor air sample results are less than the applicable CAOs, then
Amphenol will submit for the USEPA’s review and approval for the permanent deactivation of the
SSDS. If the sampling event occurred during the winter heating season, when the highest
concentrations are expected, IWM Consulting will notify the USEPA that active vapor mitigation is
no longer warranted and no further sampling will occur. However, if the sampling event did not occur
during the winter heating season, one additional sampling event will be conducted during the winter
season to confirm the initial sampling results. Again, if the data indicates all sub-slab vapor and indoor
air concentrations are less than the applicable CAOs, then Amphenol will submit for the USEPA’s
review and approval for the permanent deactivation of the SSDS and no additional sampling will be
conducted.

Ifthe USEPA agrees that active mitigation is no longer warranted, the property owner will be provided
an option to operate and maintain the mitigation system at their own cost or IWM Consulting can
permanently remove the system components. If the post-system deactivation results indicate a
sub-slab soil gas or indoor air concentration greater than the applicable CAOs, then the mitigation
system may be reactivated or additional sampling may be necessary to further evaluate the potential
VI exposure pathway.

5.4.4 Progress Reporting and Performance Data Evaluation

Following completion of the initial performance monitoring event after the final remedy has been
implemented, a progress report will be submitted to the USEPA detailing the baseline and initial
performance groundwater results. Thereafter, during the quarterly plume attenuation or stability
monitoring period, progress reports will be generated semi-annually to report groundwater results
collected during the reporting period to the USEPA. The progress reports will present groundwater
elevation data, inferred groundwater flow direction, and groundwater analytical results which will be
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followed by an evaluation of performance or plume monitoring data relative to the attainment of
short-term CAOs and trend analysis of dissolved cVOC concentrations in groundwater. In addition to
trend analysis, the evaluation of performance data will also examine groundwater geochemistry to
determine if groundwater conditions are conducive to anaerobic biodegradation. A more detailed trend
analysis using Mann-Kendall or a similar method will be provided to the USEPA after the 2-year
plume attenuation monitoring period has been completed.

5.5 Implementation Preparation

This section summarizes logistical elements to be addressed in preparation for and to facilitate the
implementation of the remedial activities.

5.5.1 Utility Locating

Before injection activities, techniques will be used to locate potential underground utilities and
conduits. Techniques will include review of available site drawings, as-builts, construction plans, and
surveys, conducting geophysical surveys, and conducting site reconnaissance. Four potential
geophysical methods may be used: magnetics; electromagnetics; ground penetrating radar, and/or
electromagnetic line location. Magnetics and electromagnetics are used to identify potential conduits.
These features are detected due to the presence of the ferrous and electrically conductive material of
their construction. Ground penetrating radar is used as a follow-up technology to characterize
identified magnetic or electromagnetic anomalies. Tracer lines were also installed along all of the new
sewer laterals that were installed as part of the OIM so all of these lines should be able to be traced
and located before initiating the injection/drilling activities.

Additionally, TUPPS will be contacted at least 48 hours in advance to identify the location of public
utilities within the work area. Proposed injection areas will be marked with white paint or surveyors
flagging as required by IUPPS. IUPPS will contact utility owners of record within the Site vicinity
and notify them of a plan to penetrate the subsurface to complete injections. Utility owners of record
will be expected to mark the position of their utilities on the ground surface throughout the designated
area, where applicable. A minimum of five feet from a marked utility structure will be maintained
during in-situ injection activities and at least 10 feet will be maintained from a residential basement or
the OIM sanitary sewer trench located within the City ROW, as conditions allow.

552 Mobilization and Hours of Operation

Mobilization will consist primarily of transporting the contractor’s injection equipment, drill rigs, and
materials to the Site and Off-Site staging areas. The mobilization task will also consist of setting up
storage containers or a new utility service for water supply for mixing injection materials. Because
the On-Site work area is part of a commercial-industrial property, but located adjacent to a residential
area, typical On-Site operations will be conducted between the hours of 7 AM and 6 PM daily, up to
seven days a week. Injections completed within the former plating room of the Site facility building
may occur after hours (5 PM to 7 AM) or on weekends to avoid disturbance to facility operation
personnel.
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Since the Off-Site operations are primarily within a residential area, typical Off-Site operations will
be conducted between the hours of 8 AM and 6 PM daily, Monday through Friday. However, some
of the Off-site injection areas on the west side of Forsythe Street are located along commercial
properties and these activities may be conducted on a Saturday.

5.53 Water Supply

Water for the mixing of amendments will be secured by tapping into the existing on-site potable water
supply line at the On-Site facility structure. Water will be placed in holding tanks to temporarily store
mixing water for both On-Site and Off-Site injections. Ideally, On-Site and Off-Site in-situ injection
activities will be conducted simultaneously, but it is not required and is dependent upon subcontractor
availability. If Off-Site access is secured, a holding tank may be placed on commercial Off-Site
properties located along Forsythe Street. Before mixing with amendments, the municipally supplied
potable water may be field checked for chlorine content and potentially de-chlorinated, if necessary.

5.6 Restoration

Site restoration activities will be conducted after the injection activities have been completed. Surfaces
at Off-Site injection locations can be immediately restored as additional injection events are not
anticipated. However, On-Site injection locations may be restored after areas have been determined
to be remediated and additional injection events will not be required. It is expected that site restoration
may consist of final grading (most likely by hand or through the use of a skid steer) of the injection
areas to remove ruts caused by the drill rig or injection equipment to match the surrounding existing
grades and completion of the graded areas with grass seed and straw. The importing and spreading of
clean topsoil may be required. Any boreholes installed within concrete or asphalt will be restored with
similar materials.

Following the attainment of Off-Site CAOs, SSDSs (above-ground piping and fans) will be removed
from residential structures or the property owners will be provided an option to keep them in place
and operate/maintain them at their own expense. Additionally, sub-slab vapor monitoring points
previously installed in slab-on-grade structures (that did not require vapor mitigation systems) will be
scheduled for removal/abandonment upon SSCMIWP approval, since historical sampling activities
have already confirmed that vapor intrusion is not a complete exposure pathway for these structures.
The sub-slab vapor monitoring points within basements of residential structures may be removed after
the achievement of Off-Site CAOs within the vicinity of a corresponding residential structure. The
slab boreholes (including SSDS extraction points) will be repaired/patched with Portland cement.

5.7  Construction Completion Report

Within 90 days of completing construction of the Final Remedy, a Construction Completion Report
will be submitted to document how the completed project is consistent with the USEPA’s Final
Decision and this Final SSCMIWP. The Construction Completion Report will be submitted to the
USEPA following the completion of On-Site and Off-Site injection activities and groundwater
monitoring results completed up to that point. Groundwater monitoring results, including remaining
2-year plume stability or attenuation monitoring period results and annual groundwater monitoring
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results, will be submitted in accordance with the Post-Closure Care Plan requirements. The
Construction Completion Report, at a minimum, will include the following elements:
e Purpose;
e Summary of the corrective measures, design criteria, and certification that the corrective
measures were constructed in accordance with the SSCMIWP;
e Explanation and description of any modifications to the SSCMIWP and necessity;
e Results of any performance monitoring, indicating how the implementation of the corrective
measures compares to the design criteria and trend/stability monitoring results;
e Summary of any significant activities that occurred during the implementation of the corrective
measures, including a discussion of problems encountered and how they were addressed;
e Final as-built showing final in-situ injection and performance monitoring well locations;
e A Long-Term Monitoring and Maintenance Plan for USEPA review and approval; and
e Conclusions and recommendations for additional remediation or groundwater monitoring
activities.

5.8 Long-Term Monitoring & Maintenance Plan

The Long-Term Monitoring and Maintenance Plan will consist of two primary elements: long-term
monitoring and the Environmental Restrictive Covenant. The long-term monitoring element is
covered within Sections 5.2.6, 5.3.4, 5.4, and 6.7 of this document and will be further summarized in
the Final Remedy Construction Completion Report. The Environmental Restrictive Covenant will be
provided under a separate cover.

The purpose of long-term monitoring is to identify proposed monitoring points to evaluate the long-
term effectiveness of the implemented FR; the analytical parameters and sampling frequency; short
and long-term CAOs; any long-term management needs, including financial assurances; threshold
criteria that will be used to determine if supplemental remediation activities are warranted; and the
proposed regulatory reporting frequency.

Environmental Restrictive Covenant

e Provides an enforceable institutional control on the property prohibiting certain activities or
zoning to ensure any residual contaminants do not pose a potential unacceptable risk of
exposure;

e The anticipated controls include restricting current and future use of the Site property to
commercial/industrial and prohibiting the installation or use of a water well for industrial or
potable use; and

e The ERC will be recorded on the deed of the Site property and will notify current and future
owners of the property that these restrictions are in place.

The ERC will be drafted and submitted to the USEPA for review before finalizing and recording the
ERC on the property deed. The draft ERC will be submitted as a standalone document after the Final
Remedy has been implemented but before regulatory closure is issued for the Site.
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Additionally, Amphenol will submit an annual certification that all controls are in place and remain
effective and provide financial assurance documentation, as long as required. Long-term remedies
will be reviewed and inspected on a 5-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 until
Site closure is complete.

5.9  Corrective Measure Completion Report

The Corrective Measure Completion Report will be prepared when Amphenol believes that the
corrective measure completion criteria, including the CAOs, have been met and to justify why the
corrective measure and/or monitoring may cease. The report will include the following elements:

Purpose

Summary description of the corrective measures

Description of corrective measure completion criteria

Demonstration that the criteria have been met, including laboratory results of groundwater,
sub-slab vapor, and basement indoor air monitoring

Any additional test results

e Summary of additional significant activities and inspection findings

e Photographs

Demonstration that the cleanup standards have been achieved will be based on an evaluation of the
laboratory results (groundwater, sub-slab vapor, and basement indoor air) and documentation showing
that the concentrations of VOCs in groundwater are decreasing or stable and do not constitute an
unacceptable risk to human health or the environment. The report will be submitted to the USEPA for
review and approval.

6.0 PROJECT MANAGEMENT

6.1 Organizational Chart
Amphenol has contracted with IWM Consulting to conduct corrective action activities at this Site.
IWM Consulting has assembled a project team of geologists, environmental scientists, field geologists,
and subcontractors to support the proposed work activities. An updated project organizational chart is
included in Figure 6-1. A description of the role and responsibilities of each key project team member
is provided below.
Amphenol Corporation

Performing Respondent

Ms. Erika Frank is the Manager, EHS & Sustainability, Americas Region for Amphenol, including
overall responsibility for environmental activities at this facility. As Amphenol’s Environmental
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Manager, Ms. Frank will be responsible for communication with the USEPA and overall management
of the SSCMIWP contractor, IWM Consulting.

IWM Consulting
Principal-in-Charge

As a Vice President of IWM Consulting, Mr. Bradley Gentry, LPG, will serve as the designated
Principal-in-Charge. He has the authority to commit company resources as needed for this project. As
Principal-in-Charge, he will be responsible for ensuring that necessary resources are committed to
meet the schedule requirements and will make regular contact with the Technical Manager to ensure
that project needs are being met. Mr. Gentry has approximately 29 years of environmental consulting
experience and has extensive experience working on IDEM and USEPA site investigation and
corrective action projects. In particular, Mr. Gentry has worked on this site in some capacity since
1996 and has been the IWM Consulting assigned Senior Project Manager for this project. He
understands the regulatory framework surrounding this project.

Technical Manager

As Technical Manager for IWM Consulting, Mr. Christopher Parks, LPG, will be responsible for
overall technical direction (working closely with the QA/QC Advisor and Principal-in-Charge),
management of IWM Consulting project staff, subcontractor management, and controlling project
budget and schedule. Mr. Parks is a Licensed Professional Geologist and has over 22 years of
experience in conducting site investigations and implementation of remediation activities at a wide
variety of commercial and industrial sites. Mr. Parks has also been directly involved with developing
and implementing the investigation and OIM activities at the Site since 2018.

QA/QC Advisors

Mr. Christopher Schoo, our designated QA/QC Advisor, will be responsible for the implementation
of IWM Consulting’s QA/QC Plan, including providing support in the review of deliverables. Mr.
Schoo has over 26 years of experience in conducting site investigations and implementation of
remediation activities at a wide variety of commercial and industrial sites. Please note that only the
confirmation closure samples (not performance or routine groundwater sampling) will be submitted
to a third party for QA/QC validation.

Database Management
As database manager, Mr. Garrett Page will provide support in data management during the

implementation of SSCMIWP activities. Mr. Page has three years of experience in database
management on a wide variety of environmental projects.
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Field Operations

As project manager of field operations, Mr. Christopher Schoo will be responsible for conducting field
operations and direct subcontractor oversight for the implementation of SSCMIWP activities. Mr.
Schoo has over 26 years of experience in conducting site investigations and implementation of
remediation activities at a wide variety of commercial and industrial sites. This includes the
implementation of field investigation and remediation activities, including soil, soil vapor, and
groundwater sampling, subsurface injections of ISCR and ISCO materials, and subcontractor field
management.

Subcontractors
Key subcontractors selected as part of IWM Consulting’s project team consist of the following:

e [ET for supply injection equipment, labor for ISCR/ISCO installation, ISCR/ISCO materials,
and drilling subcontractors.

e Regenesis Remediation Services for the supply of injection equipment, labor for PRBs/ISCR
installation, ISCR/carbon substrate materials, and drilling subcontractors.

e Pace Analytical Services, a NELAC-certified laboratory, for analysis of groundwater samples,
confirmation sub-slab soil vapor and IA samples, and other samples.

e Mason Locating Services, GPRS, Inc., Bloodhound Underground, and/or American Locating
Services, to provide private utility locating services before injection activities.

e Laboratory Data Consultants, Inc. for the data validation of confirmation soil, groundwater,
and vapor laboratory analytical results.

Each of these companies has a proven track record of successful performance in their respective fields
of expertise and some of them have also worked with IWM Consulting on this and/or other sites.

6.2  Record Keeping

A field logbook will be maintained during the injection activities. The field logbook will serve to
document observations, personnel on site, equipment arrival and departure times, and other project
information. Logbook entries will be complete and accurate to permit reconstruction of field activities.
Logbooks will be bound with consecutively numbered pages. Each page will be dated and all entries
will be legible, written in black or blue ink, and signed by the individual making the entries. If an error
is made, corrections will be made by crossing a line through the error and entering the correct
information. Corrections will be dated and initialed.

6.3  Health and Safety
Primary site safety issues include proper management of in-situ injection activities, control of methane

generation to the subsurface (as described in Sections 5.4.1.3 and 5.4.1.4), potential exposure
pathways, and traffic control.
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If a spill occurs during the mixing or injection of the ISCR, ISCO, or bioremediation materials,
injection personnel will secure, isolate, and dilute the injection materials with water. All of the
injection materials are considered non-hazardous and will be handled according to specifications as
outlined on each material's safety data sheets.

In-situ injection safety issues include the presence of subsurface utilities in the area of injections.
Public and private utility locations will be completed before the initiation of injection activities in the
work areas.

It is anticipated that the paved area west of the facility structure, which is enclosed within a 6-foot
chain-link fence and gate, will be utilized to store materials and equipment when not being utilized by
injection contractors. Additionally, open lawn areas owned by other private commercial companies
may be utilized as staging areas for Off-Site in-situ injection activities within the ROW, dependent on
approved Site access agreements. IDW generated during the proposed work activities will also be
temporarily stored within the fenced-in area.

Additionally, contractors completing injection activities within the ROW will work with traffic
controls to minimize the disruption of traffic and potential threats to contractor employees and traffic
safety. A maintenance of traffic plan will be submitted to the City of Franklin before the initiation of
injection activities within or adjacent to the ROW or public street. Although injection points are not
anticipated to be installed within any City streets, the injection trailer or drill rig may likely have to be
temporarily staged in the street during the injection activities being completed just off the edge of the
street. During work activities within the ROW, traffic cones, signs, and/or flaggers may be utilized to
divert traffic from the areas near work activities.

Before the beginning of each day’s activities, a tailgate health and safety meeting will be held.
Everyone working at the Site will be required to be familiar with the health and safety plan and attend
the daily tailgate meetings or health and safety briefings. Everyone working at the Site will be required
to initially sign the site-specific health and safety plan to demonstrate that they are familiar with the
health and safety plan and sign a separate sign-in sheet each day indicating that they participated in
the daily tailgate meeting. IWM Consulting’s On-Site representative will maintain these signature
sheets.

An updated site-specific HASP has been developed and provides the following information:

Identification of tasks and potential hazards associated with each task;
List of key personnel;

PPE that may be used at the Site;

Employee health and safety training requirements;

Emergency contingency information;

Procedures for spill containment;

Site control measures, as necessary; and

Decontamination procedures
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The HASP will be implemented by the Site Safety Officer during Site work activities. All IWM
Consulting personnel and subcontractors who work on this project are required to comply with this
HASP. The selected injection sub-contractor(s) will also prepare and provide their own HASP before
initiating work at the Site. A copy of the IWM Consulting updated HASP has been included as
Appendix D.

6.4 Waste Management Practices

During the implementation of the in-situ injection activities, some injection material may surface from
paths of least resistance (i.e., previous boring locations or injection locations) and the material will
need to be recovered to the extent practical, containerized, and reused or disposed of. The contractors
completing the injection activities will be responsible for completing the recovery, removal, and reuse
or disposal of the surfaced injection material.

Waste management practices for IDW (i.e., purged groundwater, soil cuttings, and/or soil cores) will
be completed in accordance with RCRA Subtitle C requirements. Soil and groundwater generated
during sampling activities may be disposed of as non-hazardous waste using a Contained-In
Determination (if the media meets the analytical criteria) issued by the IDEM or may be disposed of
as a hazardous listed waste at an RCRA Subtitle C hazardous waste landfill. All of the IDW and
recovered injectant material will be containerized in the appropriate containers (55-gallon drums or
super-sacks) and temporarily stored on-site, within the fenced-in area west of the main Site building.

6.5 Quality Assurance Project Plan

The original QAPP for the Site was presented to the USEPA in 1991 by representatives from WW
Engineering and Science. The final revision date of the QAPP was May 25, 1991, and the QAPP was
subsequently approved by the USEPA as part of the historical RFI/CMS activities. Updates to the
QAPP were periodically made throughout the history of the assessment and remediation activities.

Beginning in 2018, IWM Consulting updated the QAPP by providing the USEPA with IWM
Consulting-specific SOPs and laboratory-specific certifications for the analysis being conducted
during each phase of the supplemental assessment and remediation activities. The IWM Consulting
field SOPs and laboratory certifications were reviewed and approved by the USEPA as part of the
work plan approval process. The key QA/QC sampling criteria that will be followed during future
sampling activities are as follows:

¢ One field duplicate sample will be collected at a rate of one sample per every 10 confirmatory
samples per sampling media and analyzed for the same analytical parameters;

e One MS/MSD sample will be collected at a rate of one sample per every 20 confirmatory
samples per sampling media and analyzed for the same analytical parameters;

e One trip blank for VOC analysis will accompany each cooler shipment that contains samples
for VOC analyses; and

¢ One equipment blank per sampling media will be obtained per day and analyzed for the same
analytical parameters.
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Please note that the supplemental analysis outlined in Section 5.3 of this SSCMIWP will not have
duplicate, MS/MSD, or equipment blank samples obtained as part of the QA/QC process since this is
for informational purposes only and is not being utilized for closure purposes.

In accordance with the request from the USEPA, a standalone QAPP will be submitted to the USEPA
for review and approval before implementing any future sampling activities relating to this SSCMIWP.
The QAPP will include the relevant IWM Consulting field SOPs that were previously approved by
the USEPA and the current laboratory certifications applicable to the implementation of this
SSCMIWP.

6.6 Community Relations Plan

The Community Relations Plan is intended to provide information and seek community input as the
project is conducted and completed. It will include the following elements:

e Initial informational mailings to the City of Franklin DPW and those residents and businesses
directly affected by the work activities which are located on Forsythe Street and Hamilton
Avenue. The letter will provide details to the affected residents and businesses and what should
be expected during work activities (i.e., roadway lane closures, schedules, anticipated
sequencing of injections). This mailing will be sent approximately two weeks before initiating
in-situ injection work activities.

e IWM Consulting will provide the USEPA biweekly progress summaries during in-situ
injection work activities that may be posted to their website for a broader distribution to the
community. These summaries may also be presented and discussed with the community
stakeholders during regularly scheduled USEPA progress calls. The frequency of these calls
will be determined by the USEPA.

e As the On-Site consultant for Amphenol, IWM Consulting will update adjacent property
owners on maintenance of traffic, property access issues, SSDS operations/confirmation
sampling, and project schedules via door-to-door communication with those directly impacted
during in-situ injection work activities.

e A single point of contact will be established for the public or media to call with questions
regarding the project. The designated point of contact will be Kirstin Safakas, the USEPA
Community Involvement Coordinator for the Site, who may be contacted at
safakas.kirstin@epa.gov or (312) 919-4621.

e All correspondence to the public will be directed under the supervision of the USEPA.

¢ During the implementation of work activities, access to the in-situ injection work areas will be
restricted and the general public is prohibited from entering the work area. Questions regarding
the work activities will be directed to the USEPA Community Involvement Coordinator for
the Site.

6.7 Estimated Cost & Financial Assurance

IWM Consulting has included a table in Appendix E which summarizes the estimated cost to
implement the proposed SSCMIWP activities and conduct up to five years of groundwater monitoring.
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This is an estimate only and the actual cost incurred will be dependent upon the laboratory results
obtained during future performance and plume stability monitoring activities.

As part of the Final Remedy, the Respondents under the RCRA Section 3008(h) AOC require financial
assurance 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. After successfully
completing the construction phase of the remedy, USEPA may reduce the amount of the financial
assurance to the amount necessary to cover the anticipated remaining costs of the remedy, including
any yearly operation and maintenance costs. Financial assurance documentation will be provided
under a separate cover per the Administrative Order of Consent.

6.8 Schedule

IWM Consulting has included Gannt Charts displaying the anticipated project schedule for the
corrective action and short-term (less than or equal to five years) monitoring activities. Please note
that the schedule included in Appendix F is dependent on several assumptions, including contractor
and in-situ product availability, when the Off-Site access agreements are obtained, and weather. The
goal is to start implementing the compliance well installation in June 2024 and corrective actions in
July 2024. The anticipated project schedule assumes the following:

The USEPA approves this Final SSCMIWP and QAPP;

Off-Site access agreements are obtained before July 15, 2024;

The selected contractor(s) and in-situ products are available; and

There are no unusually long wet periods or cold stretches that would prohibit the
implementation of the fieldwork activities.

If any of the above assumptions are not met, then the schedule will be altered accordingly to account
for the length of the delays.
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