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Remediation Work Plan

INTRODUCTION AND PURPOSE

This Remediation Work Plan (RWP) has been prepared by AMEC Environment &
Infrastructure, Inc. (AMEC) to detail full-scale design of the Alternative 4 remedy from
the Remediation Feasibility Study (FS), AMEC October 2011. The remedial design
addresses dissolved-phase volatile organic compound (VOC) contamination in
groundwater associated with the TORX Facility. Alternative 4 was one of seven
remedial alternatives presented in the FS that was prepared for the TORX Facility in
Rochester, Indiana, referred to hereinafter as Site. In addition, this RWP presents the
findings of additional investigations and remediation pilot tests that were performed at
the Site as outlined in the July 11, 2012 Additional Investigation and Remediation Pilot
Study Work Plan, hereinafter referred to as “July 2012 Work Plan.”

The subsurface investigations that were conducted during October - December of 2012
were performed in accordance with July 2012 Work Plan. They were performed to
better define the vertical and horizontal extent of the groundwater VOC plume beneath
the facility and down-gradient of the Site.

Remediation pilot testing was conducted at the Site during the 2012 fourth quarter
period. As part of the Pilot, tracer and injection step tests were conducted to obtain
parameters for final design. A summary of the findings of the tracer test is presented in
Section 6.3 of this RWP. A tracer test was also performed in order to understand fluid
movement throughout the upper saturated aquifer. Pilot testing was conducted in two
areas at the Site using anaerobic reductive dechlorination and in-situ chemical reduction
(ISCR) to address dissolved-phase VOCs in groundwater. Each of these remediation
technologies was evaluated at the Site in accordance with the procedures outlined in the
July 2012 Work Plan and is described in subsequent sections of this RWP. The follow-
up performance groundwater monitoring program was completed in April 2013.

1.1 Selected Remedies

Enhanced anaerobic reductive dechlorination (ERD) of chlorinated VOCs (CVOCs)
occurs when media (i.e. carbon substrate) is placed or introduced in groundwater. The
media recommended by AMEC to biostimulate the anaerobic reductive dechlorination
process is a lactate based formula manufactured by Redox Tech, LLC (Redox Tech)
and referred to as product Anaerobic Biochem (ABC®). This product, referred to as
“ABC” hereinafter, would be mixed with ZVI to augment the ISCR process at select
locations of the plume.

In—-Situ Chemical Reduction (ISCR) combines ERD with abiotic reduction of
chlorinated VOCs using a metal (zero valent iron) substrate. The blend of carbon
substrate and ZVI referred to as ABC+( or ZVI in this Plan), is a proprietary formulation

Project No.:
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registered to Redox Tech under a licensed agreement with Adventus Company
(Adventus). Further details of these products and the areas targeted for remediation
are presented in Section 8 of this RWP.

In addition to the enhanced reductive dechlorination and ISCR pilot testing, a sub-slab
communication and depressurization test was conducted at the Site in December 2012
to gather information for full-scale design to mitigate potential vapor intrusion of VOCs
emanating from groundwater beneath the facility during remediation activities. Details
of the pilot test are presented in Section 6.6. of this RWP.

Subsequent sections of this report list numerous acronyms and/or abbreviations. In
addition, this report includes supporting data in 14 appendices (Appendix A through
Appendix N). Please refer to the table of contents section for the list of acronyms,
abbreviations, and appendices.
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2.0 SITE INFORMATION AND BACKGROUND

2.1 Site Description and Contact Information

The Site, which occupies approximately 96 acres to the west of North Old US
Highway 31 and to the south of road E 450 N, is located at 4366 North Old US
Highway 31, in Rochester, Fulton County, Indiana. A site location map is
attached as Figure 2-1 (Appendix A). The Site is comprised of one large facility
operations building (Plant), a parking lot west of the Plant, and a pond located
west of the Plant and north of the parking lot. The Site features are shown on
Figure 2-2 (Appendix A). Two smaller auxiliary buildings are located south of the
parking lot. The size of the Plant is approximately 78,000 square feet. The
former main water supply was provided by a supply well located east of the
production building along North Old US Highway 31. Process water and fire
protection water is currently supplied to the Site from two production wells
located west of the production building. Potable water is also supplied to the
Site through the extension of the water main from the city of Rochester.
Wastewater is processed through a treatment system and discharged to a septic
system located north of the production building. The Site is currently operated
by Acument Global Technologies/Camcar, LLC (Acument) who produces metal
fasteners similar to those that had been historically manufactured at this Site.

Presented below is the Site contact information.

Site Information

Site Name: TORX Facility
State Cleanup Number: 7100149
Site Mailing Address: 4366 North Old US Highway 31

Rochester, Indiana 46975

Telephone Number: Contact Mr. Jamieson Schiff, Textron, Inc.
40 Westminster Street, Providence, Rl 02903
(401) 457-2422

Investigation Contact Information

Company Name: Textron, Inc.
Mailing Address: 40 Westminster Street
Providence, Rl 02903
Telephone Number: (401) 457-2422
Project Manager: Mr. Jamieson Schiff
Project No.: 3359-12-2618 Page 2-1 ameco
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Current Owner Information

Owner/Operator Name: Acument Global Technologies
Camcar LLC-Rochester Operations

Mailing Address: 4366 North Old US Highway 31
Rochester, Indiana 46975
Telephone Number: (5674) 223-3131

2.1.1  Surrounding Property Use

The Site is located in an area mixed with commercial and residential property
uses. Figure 2-3 presents (Appendix A) the location of the Site and surrounding
properties. Nearby property usage is presented below according to geographic
location with respect to the Site.

North:  North of the Site across Route E 450 N and west of North Old US
Highway 31 is the former Fulton County Landfill, which is now closed.

East: The Site fronts North Old US Highway 31 to the east. Across North
Old US Highway 31 is a mix of industrial and residential properties.

South: Approximately 1,000 feet south of the Site along Route E 425 N are
single-family residential properties.

West: West of the Site is a wooded area, which extends west to new US
Highway 31.

2.2 Site History and Release Background

The Site has been used to manufacture metal fasteners since about 1946. The
Site was operated by Textron from the mid 1950’s to 2006 when the Site was
purchased by Acument. Inside the Plant is a production line where fasteners are
made. The Plant has not conducted plating operations; therefore, any parts
which required metal finishing are sent off-site for processing. Inside the
production area, the Plant also contains a parts washer and heat treatment area.

From approximately 1952 to 1992, process wastewater and non-contact cooling
water were discharged into the pond located to the west of the Plant, hereafter
identified as the Western Pond [Figure 2-2 (Appendix A)]. The source of the
process wastewater included the caustic parts washer and the heat-treat
washers. According to the Site Status Report that was dated August 1, 1990
(Heritage, 1990), the wastewater contained various quantities of lubricating oils,
cutting oils, quench oils, water soluble oils, metal particles, and dirt.
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Sampling of the wastewater discharge in 1986 indicated that heavy metals
(cadmium, chromium, copper, and lead) and VOCs were present in the samples.
Since process wastewater from the Site operations was discharged into the
Western Pond, additional work was proposed to assess the environmental
conditions at the Site.

Available information collected to date suggests that operations prior to 1968
utilized trichloroethene (TCE), which is now present within groundwater beneath
the facility and down-gradient properties. The primary source area appears to
be locations surrounding the former degreaser pit located in the central portion of
the TORX Plant [See Figure 2-2 (Appendix A)] and an area adjacent to the
south-eastern end of the Western Pond where process wastewater from onsite
operations was collected.

2.3 Summary of the Historical Investigations and Previous Corrective
Measures (Pre-2008)

Since 1986, numerous investigations have been performed at the Site. Results
of previous investigations performed prior to the 2009 Further Site Investigations
(FSI) were summarized in the Investigation Work Plan (MACTEC, 2010) that
was submitted to IDEM. During the previous investigations and corrective
actions, samples were collected from the process wastewater, the Western Pond
(surface water and sediment), 15 groundwater monitoring wells, facility
production wells, nearby private drinking water wells, soils near the former
degreaser pit and Western Pond, seven down-gradient monitoring wells, soil gas
down-gradient of monitoring wells MW-6B and MW-6C (soil gas samples), and
from the Eastern Pond (discrete groundwater samples).

Historically, the VOCs detected in the samples submitted for laboratory analyses
have been mainly cis-1,2-dichloroethene (cis-1,2-DCE) and vinyl chloride (VC).
Low-level part per billion concentrations of TCE and trans-1,2-DCE have also
been detected in the groundwater samples. During previous remediation work in
the early 1990’s, approximately 19,000 tons of sediment and soil were excavated
and removed from the Western Pond. Results of the investigations conducted
since 2008 are summarized in the following subsection.

2.4 Summary of Further Site Investigations (FSIs)

The FSls (initial FSI and Phase 2 FSI) were completed in accordance with the
Special Notice of Liability that was sent to Textron, Inc. (Textron) on November
19, 2008 by IDEM. The primary purpose of the FSls was to delineate the vertical
and horizontal extent of the VOC plume in groundwater.
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During the FSils, the following tasks were performed:

e Residential Water Sampling

e Residential Treatment System Monitoring

o VOC Investigation in Bedrock Aquifer

e Ecological Evaluation at Down-Gradient Pond (Eastern Pond)

e Source Area Investigation

o Vapor Intrusion Evaluation at the Site and at Down-gradient Properties

e Hydraulic Conductivity Evaluation

e Groundwater Sampling to define the nature and extent of downgradient
groundwater impacts

Details of the investigations performed at the Site from 2008 through 2010 are
presented in three reports on file with IDEM (MACTEC, 2008, 2009, and 2010).
These reports contain complete details of the FSI activities. Figure 2-3
(Appendix A) presents the extent of the study area for the Site and includes the
location of the down-gradient monitoring wells. A summary of the activities
performed in the FSIs and the overall results relating to VOCs in soil and
groundwater are presented in the following subsections. Specifically, results
concerning source area sampling, groundwater profiling, downgradient
groundwater sampling, and bedrock groundwater sampling are summarized in
the following subsections.

2.4.1 Source Area Investigations

During the 2010 Phase 2 FSI, vadose zone soil and groundwater were assessed
for contaminants of concern (COCs) beneath the Plant at the former degreaser
pit and at other areas of concern. Based on the findings of the Phase 2 FSI,
VOCs in soil were not detected at concentrations exceeding industrial closure
levels (ICLs) and were not considered COCs in soils. Other potential
contaminants, such as metals, were not found in soil or groundwater at levels
above ICLs and therefore the only constituents considered to be COCs at the
site are CVOCs in groundwater.

Groundwater assessed beneath the former degreaser pit and at other locations
contained VOC’s exceeding the IDEM ICLs. Table 2-1 (Appendix B) presents
the results of the groundwater sampling performed at the source area wells and
other wells since 2009. Cis-1,2-DCE was the primary VOC that was detected
in the source area and ranged from 50 mg/L in MW-59(29) to 0.002 mg/L in MW-
65(32). TCE concentrations identified in the source area wells ranged from
0.190 mg/L in MW-59(29) to 0.005 mg/L in MW-65(32). Vinyl Chloride
concentrations ranged from 17 mg/L in MW-59(29) to 0.031 mg/L in MW-65(32).
The maximum concentrations of the CVOCs found in the Phase 2 FSI did not
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suggest the presence of dense non-aqueous phase liquid (DNAPL) in the source
area

2.4.2 Vertical and Horizontal Groundwater Profiling and Monitoring

As part of the FSls, vertical and horizontal groundwater profiling of the aquifer
was performed using various drilling methods. Vertical groundwater profiling
was conducted by sampling discrete groundwater intervals (approximately 10
feet in length) to aid in selecting screen intervals for permanent groundwater
monitoring wells. On-site mobile laboratory testing was used to determine which
intervals were to be screened for groundwater monitoring. Based on the results
of the vertical groundwater profiling, one or more wells were set at each soil
boring location to monitor groundwater, except soil boring locations B54, B58,
B64, B64, B66, B69, B70, B73, and B74, where no wells were set. Details of
the vertical and horizontal profiling and the results of on-site laboratory analyses
are presented in the FSI reports (MACTEC, 2009 and 2010) submitted to IDEM.
The well locations are presented on Figure 2-3 (Appendix A). Please note that
beginning with well MW-18 the well identification nomenclature identifies the well
ID and then the bottom of the well screen in feet in parenthesis [i.e. MW-
18(38.6)].

2.4.3 Summary of the Nature and Extent of VOCs in Downgradient
Groundwater

COCs in, groundwater, were compared with applicable regulatory or risk-based
limits. Site COCs detected in groundwater includes TCE (parent product) and
degradation products, which include cis-1,2-DCE, and VC. Based on the
findings of the FSls, these are the primary COCs in groundwater beneath the
Site and at down-gradient locations.

Horizontal Extent of Site-Related VOCs in Groundwater

The horizontal extent of VOCs in groundwater was delineated in 2010 by the
monitoring well network [Figure 2-3 (Appendix A)]. Based on the results of
subsequent groundwater monitoring (See Section 2.5), the horizontal extent of
Site related VOCs appear to be defined by the monitoring well network.

The concentration of cis-1,2-DCE is between 50 to 100 mg/L in the source area
and decreases to less than 1 mg/L in the proposed down gradient treatment
zones. A similar trend is observed for vinyl chloride. Data from the FSI indicated
that concentrations of TCE decreased from approximately 0.530 mg/L to
approximately 0.200 mg/L in the proposed down-gradient treatment zones.

Project No.: 3359-12-2618 Page 2-5 ameco

June 2014



Textron, Inc.

TEXTRON TORX Facility, Rochester, Indiana

Remediation Work Plan

Vertical Extent of Site-Related VOCs in Groundwater

The vertical extent of site-related dissolved-phase VOCs were delineated in
2010 to the ICLs beneath the Site and to residential closure levels (RCLs) at
down-gradient properties. The majority of the VOC impact to groundwater
occurs in the uppermost water bearing zone of the overburden aquifer.
Aquitards and/or discontinuous lenses consisting of less permeable deposits of
silt and/or clay with fine sands exist beneath the uppermost water bearing zone
at varying depths of approximately 730 to 770 feet NAVD 88.

Interconnection between saturated horizons is evident due to the presence of
VOCs in deeper saturated zones. However in some areas, those deeper
saturated zones do not contain VOCs. The interpretative vertical extent of VOCs
is shown on numerous cross-sections discussed in Section 3 of this work plan.
The vertical extent of VOCs in the overburden groundwater was delineated to
ICLs on the Textron property and to RCLs on the down gradient properties. As
illustrated by the cross-sections, the concentration of VOCs decrease with depth
and distance from the source area. Two arbitrary saturated water bearing zones
based on elevations were evaluated in the FS to gain a better understanding of
the VOC migration. The two distinct saturated water bearing zones were
designated as Zone 1 and Zone 2. Concentration isopleth maps from the
December 2010 sampling event were prepared for cis-1,2-DCE, TCE, and VC at
the Site in order to evaluate the horizontal extent in these saturated zones. The
isopleth contours are presented on Figures 20 through 25 of the FS. Details of
the zones are provided below.

Zone 1: Elevation 765 to 786 feet NAVD 88
— This zone is the upper saturated zone beneath the Site that extends
east and southeast of the Site.
— Figures 20 through 22 of the FS presents the cis-1,2-DCE, TCE, and
VC concentration isopleths, respectively.

Zone 2: Elevation 730 to 765 feet NAVD 88

This zone is the intermediate saturated zone beneath Zone 1. Figures 23
through 25 of the FS presents the cis-1,2-DCE, TCE, and VC concentration
isopleths, respectively.

As discussed in the previous sections, the concentrations of VOCs decrease
with depth and distance from the source area. The relative concentrations of
cis-1,2-DCE and VC compared to TCE concentrations in groundwater, indicate
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ongoing natural biodegradation in the source area and at down-gradient
locations.

It should be pointed out that potential source areas, in addition to the TORX Site,
have not been evaluated and therefore no determination has been made
regarding whether the Site is the source of VOCs found in all residential wells.
Historical activities at properties, including those up-gradient of the TORX Site
suggest the possibility of other potential sources of VOCs in the area.

2.4.4 Bedrock Groundwater

Site-related VOCs were not detected in any of the groundwater samples
collected as part of the quarterly groundwater monitoring program from the
bedrock groundwater monitoring wells. In addition, vertical groundwater profiling
completed in 2009 from the upper 20 to 30 feet in the bedrock did not detect any
Site-related VOCs in the groundwater samples.

2.4.5 Vapor Intrusion Sampling

The residential vapor intrusion investigation was completed at the Site in 2008.
The investigation included the installation of nested soil gas monitoring wells
adjacent to several residences. Figure 2-3 identifies the locations of the vapor
monitoring wells. The soil gas data were compared to the IDEM Residential Soll
Gas Screening Levels as described in the Vapor Monitoring Report (MACTEC,
2009b). Based on this comparison, the 2009 report concluded the vapor
intrusion pathway was not significant in the vicinity of the vapor monitoring wells.

2.4.6 Summary of Findings from FSI

e The concentration of VOCs decrease with depth and distance from the
source area

o Site-related VOCs were not detected in the bedrock groundwater samples.

e The relative concentrations of cis-1,2-DCE and VC compared to TCE
concentrations in groundwater, indicate ongoing natural biodegradation in the
source area and at down-gradient locations.

¢ Residential sampling relative to the potential for vapor intrusion did not find
soil gas concentrations at levels that present unacceptable risks

2.5 Remediation Feasibility Study (AMEC 2011)

The FS report was prepared for the Site in accordance with the IDEM, Special
Notice of Liability dated November 19, 2008. The FS was prepared by AMEC
(formerly MACTEC) to identify and evaluate potential remedial alternatives to
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address the Site VOCs requiring remediation. Site VOCs detected in
groundwater at concentrations greater than RCLs and ICLs include TCE, cis-1,2-
DCE, and VC. These VOCs are the COCs associated with historic operations at
the Site (Site-related VOCs) and were evaluated in the FS.

Additionally, the FS included a risk assessment evaluation, a summary of the
nature and extent of the groundwater VOC plume, and identified potential
investigation data gaps pertaining to environmental and human health risks. A
summary of the human health risk assessment and data gaps identified during
the FS evaluation are presented in the following subsections.

2.5.1 Data Gaps
Subsurface

A comprehensive review of the data obtained from the FSIs revealed some
areas at the Site that require additional data collection to allow a better
understanding of the distribution of VOCs near the source area and northeast of
the Eastern Pond. These data gaps were presented in Section 2.5 of the FS and
include:

e Horizontal delineation west and north of MW-59

o Vertical delineation beneath the Plant

¢ VOC plume delineation northeast of the Eastern Pond

¢ VOC plume delineation north and east of the 4163 North Old US Highway 31
residence

The specific details regarding the soil and groundwater assessment required to
close the data gaps were presented in the July 2012 Work Plan. Details of the
subsurface investigations conducted in accordance with the work plan are
presented in Section 5 of this report.

Based on elevated VOC concentrations detected in groundwater immediately
down-gradient of the Site, a vapor intrusion study was recommended by AMEC
at a residence located at 4163 North Old US Highway 31, which is located east
of the Site. Numerous requests were made to gain access to implement a vapor
intrusion evaluation by both AMEC and IDEM. As of the date of this report, the
property owner has not granted onsite access for vapor intrusion studies.
Therefore, since an assessment was not performed, this RWP does not include
any potential remedies for vapor intrusion 4163 North Old US Highway 31.
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2.5.2 Human Health Risk Assessment

A Human Health Risk Assessment (HHRA) was prepared to evaluate and
quantify the potential for adverse effects to human health arising from exposure
to site-related constituents identified at the TORX Facility Site. The following
activities were performed in the order listed below to complete this HHRA.

1. Prepared a Conceptual Site Model (CSM) using the environmental data
associated with previous investigations at the Site to evaluate current and
potential future human exposures to environmental media associated
with the Site

2. Evaluated the chemicals of potential concern (COPC) associated with
each environmental media associated with the Site

3. Assessed the toxicity of each COPC

4, Characterized the risk of each COPC at each current and potential future
human exposure point

The CSM evaluated some of the potential exposure pathways qualitatively or
semi-quantitatively (no risk calculations). Based on in-place institutional controls
and the results of sampling analyses, the following pathways were determined to
be incomplete during the CSM, and therefore risk calculations were not
performed.

. Drinking water ingestion at residential properties that have operating
activated carbon treatment systems that effectively remove VOCs.

. Drinking water ingestion at residential and industrial properties where
Site-related VOCs have not been detected in the potable water samples.

. Casual contact or recreational contact associated with the surface water
associated with Pond A (Property 15), a stream (Property 15), and a tile
drain (Property 8) see Figure 2-4 for locations.

. Fish consumption and livestock use associated with Pond A.

The results of this HHRA indicate that the calculated risks for individuals living
and/or working near the Site are within or below the cancer Allowable Risk
Range and equal to or below the threshold hazard index value of one for the
following exposure medium and potential exposure routes.

. Surface Water — Direct Contact
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. Sediment — Direct Contact

. Potable Water (Treatment System installed) — Ingestion
. Potable Water (COPCs not detected) — Ingestion

. Indoor Air — Inhalation

Based on the results of this HHRA and the evaluation of the plume stability in the
FS completed in 2011, the incomplete exposure pathways identified above will
remain incomplete for the foreseeable future for the properties located greater
than 500 feet from the source area.

2.5.3 Summary of Remediation Feasibility Study Findings and Conclusions

Based on the data obtained from the FSls, the human health risk assessment,
and the FS, the VOC groundwater plume is the only media at the Site and at
down-gradient locations that require remediation. In accordance with the RAOs
listed in Section 3.0 of the FS, two exposure pathways present risks to human
health; contact with groundwater, and inhalation of vapors from VOCs in
groundwater. To be protective of human health at the Site, six alternative
approaches were developed to control and/or treat the VOCs in groundwater.
The areas targeted for treatment include the primary source area beneath and
near the Facility and an down-gradient area east of the Facility. Of the six
alternatives, Alterative 4 was selected for the Site to address VOCs in
groundwater, as detailed below.

FS Alternative 4 Summary

Alternative 4 of the FS included several remedial technologies to address VOCs
in groundwater at the Site and at down gradient locations. Alternative 4 would
consist of the following:

e Perform a source area pre-design investigation to refine the limits of the
source area.

o Perform pilot tests to evaluate the efficacy and obtain design parameters to
use Alternative 4 to treat groundwater containing VOCs at the source area
and down-gradient treatment locations.

¢ Implement source area treatment using a biostimulant known as Product
ABC to enhance the ongoing reductive dechlorination of VOCs in
groundwater.

e Perform injections of ABC blended with ZVI (referred to as ABC+)
immediately down-gradient of the source area to enhance the ongoing
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reductive dechlorination of VOCs in groundwater and to degrade VOCs
through abiotic degradation processes.

¢ Implement down-gradient treatment of groundwater using ABC and ABC+.

¢ Install a sub-slab depressurization system in the Plant overlying the primary
source area as a preventive measure to inhibit potential vapor intrusion into
the Plant.

¢ Maintain the whole-house water treatment system engineering control at
affected properties until municipal water is supplied to these properties.

¢ Implement an institutional control consisting of placing Environmental
Restrictive Covenants (ERCs) on all affected properties to restrict the use of
groundwater for human use or consumption.

o Perform MNA of the groundwater plume down-gradient of the treatment
areas and groundwater monitoring using IDEM’s closure stability monitoring
plan.

2.6 Groundwater Monitoring

Groundwater monitoring has been performed on the monitoring well network
since April 2009 in order to determine the groundwater flow direction and extent
of site related VOCs in the groundwater. Initially quarterly groundwater
monitoring was implemented in order to gain an understanding of the response
of the aquifer system to seasonal precipitation fluctuations. Once the site-related
VOC plume was defined after one year of quarterly groundwater monitoring and
the direction of groundwater flow was established, the monitoring frequency
decreased to semi-annually. Upon completion of several years of semi annual
groundwater monitoring, the groundwater monitoring frequency at the Site is now
implemented on an annual basis.

The annual groundwater monitoring event for 2013 was performed on a select
list of wells previously approved by IDEM in 2010. Table 2-1 (Appendix B)
presents a comprehensive summary of the results of the groundwater sampling
performed at the source area wells and other wells since 2009. Figure 2-5
(Appendix A) presents the concentrations of VOCs detected in the groundwater
samples collected from the monitoring wells in April and May 2013.

Project No.: 3359-12-2618 Page 2-11 ameca

June 2014



Textron, Inc.

TEXTRON TORX Facility, Rochester, Indiana

Remediation Work Plan

3.0 GEOLOGIC AND HYDROGEOLOGIC INFORMATION

The Site is located in Fulton County, Indiana. The Rochester, Indiana
Quadrangle indicates that the highest elevation at the Site is approximately 875
feet (NAVD 88) near the north central portion of the Site, and that the
topographic surface east of that point slopes downward to the east toward North
Old US Highway 31. West and south of the high point, the surface slopes to the
south. Groundwater follows regional topography and flow east/southeast toward
the Tippecanoe River, located approximately 5,000 feet southeast of the Site.

3.1 Site Geologic Information

The TORX Facility is located within the Northern Lake and Moraine
Physiographic Region, at the border of the Steuben Morainal Lake Area and the
Kankakee Outwash and Lacustrine Plain. The bedrock underlying the Site
consists of limestone and dolomite of the Lower Devonian Traverse and Detroit
River formations. Bedrock dips north-eastward into the Michigan basin.
Numerous abandoned and active sand and gravel mining operations are located
within a half-mile of the Site.

The lithology beneath the Site and surrounding area consists of interbedded
coarse-grained, permeable sediments (sands and gravels) and fine-grained, low
permeable sediments (silts and clays) above the limestone bedrock. Generally,
the fine-grained deposits appear to be discontinuous and act as aquitards where
prominent. A relatively continuous, fine-grained unit is located across a large
portion of the study area at the bedrock surface. Numerous geologic cross-
sections were prepared for the Site and show the interbedded outwash deposits.

The cross-sections presented in the FS and the July 2012 Work Plan appear to
indicate an outwash depositional environment resulting from past glacial
activities, the meandering Tippecanoe River, and surface drainage. The coarse-
grained sediments are preferential flow paths for groundwater flow and VOC
migration. In addition, vertical groundwater gradients and horizontal flow
components influence the direction of groundwater flow and contaminant
migration.

In addition to the numerous cross-sections presented in the FS and the July
2012 Work Plan, AMEC prepared eight additional geologic cross-sections for the
Site to aid in treatment zone refinement. Figure 3-1 (Appendix A) presents the
location of the proposed treatment areas and the traverses of the geologic cross-
sections. The cross-sections traverse the treatment zones and include additional
subsurface data that was collected during the additional investigations and pilot
test studies performed in November and December 2012. The geologic cross-
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sections are shown in Figures 3-2 through 3-9 (Appendix A). These cross-
sections also depict the VOC concentrations detected in groundwater obtained
during the FSI investigations and updated VOC concentrations detected in
groundwater samples collected from the monitoring wells during the annual
groundwater monitoring event performed in April and May 2013.

3.2 Hydrogeology

Aquifers identified during the FSI include an overburden aquifer (Maxinkukee
Moraine Aquifer System) and a bedrock aquifer (Silurian and Devonian
Carbonate Aquifer System). According to the Unconsolidated Aquifer Systems
of Fulton County, Indiana map (IDNR, 2008); the Maxinkukee Moraine Aquifer
System consists of discontinuous surficial sands and gravels, thick Hfill
sequences, and deeper sands and gravels. According to the Bedrock Aquifer
Systems of Fulton County, Indiana (IDNR, 2008), Silurian-age carbonate
bedrock (Wabash Formation) and Devonian-age carbonate rocks (Muscatatuck
Group) compose the bedrock aquifer system in the vicinity of the Site. The
bedrock is predominantly overlain by low permeable clay deposits.

3.2.1  Overburden Aquifer

Artesian conditions have been evaluated along the western side of the Eastern
Pond in monitoring wells MW-17 and well nest MW-27 [Figure 3-8 (Appendix A)].
Excluding the artesian water conditions, the thickness of the vadose zone in the
vicinity of the Site ranges from approximately 8 feet near the Eastern Pond (MW-
27 well nest) to  an average thickness in the area proposed for remediation of
approximately 20 feet. Due to artesian conditions, groundwater levels on the
western side of the Eastern Pond can be approximately 0.1 feet above ground
surface. Including the lower permeability units, the average overburden aquifer
saturated thickness ranges from approximately 140 feet near the Site to less
than 100 feet adjacent to the Tippecanoe River.

3.2.2 Bedrock Aquifer

The upper bedrock aquifer is comprised of limestone. The depth to the upper
bedrock aquifer varies between 95 feet below ground surface (bgs) at well nest
MW-39 to 208 feet bgs at well nest MW-33. Bedrock was encountered at the
Site at depths between 150 feet to 178 feet. The bedrock aquifer at the Site is
monitored with sixgroundwater monitoring wells (MW-40 through MW-45)
installed between 175 feet to 199 feet in depth. Figure 2-3 presents the bedrock
monitoring well locations.
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3.2.3 Groundwater Elevations, Flow Direction, and Calculated Velocity

Groundwater elevations have been calculated using the depth to water
measurements obtained from the monitoring well network and established top-
of-well-casing elevations relative to the NAVD 88. The calculated elevations and
measured depths to water are included in Table 3-1 (Appendix B). In addition,
the depths to surface water have been measured for the Western Pond, the
Eastern Pond, and the Tippecanoe River. The elevation of surface water in the
ponds were measured from staff gages, and the elevation of surface water for
the Tippecanoe River was measured from a surveyed reference point on the
Tippecanoe River bridge located just north of the intersection of North Old US
Highway 31 and 350N.

Several regional groundwater contour maps have been prepared for the shallow
and deep overburden aquifers and the bedrock aquifer. These contour maps are
presented in the FSI reports, the FS, and the July 2012 Work Plan. For the
shallow overburden aquifer, there appears to be two dominant components of
groundwater flow. Groundwater from the Site flows toward the east and
southeast. In the vicinity of the Eastern Pond and E 425N, the direction of
groundwater flow changes from the east-southeast to the south-southeast.
Then, south of E 425N, groundwater flow moves in a more southerly direction.

As for historic events for the deep overburden aquifer, groundwater in the vicinity
of the site appears to flow generally towards the south. In the vicinity of the
Eastern Pond, the direction of deeper overburden groundwater flow changes to
the south-southeast and is similar to the flow direction of the shallow overburden
groundwater. For the bedrock aquifer, groundwater flow is generally towards the
south-southeast in the northern portion of the Site and towards the south in the
southern portion of the Site.

Historic contour maps of the shallow and deep overburden aquifers for the Site
and down-gradient properties using five foot contours are presented in Appendix
C. Using water level elevations from the April 29, 2013 groundwater monitoring
event, AMEC prepared groundwater contour intervals for the shallow (referred to
as Zone 1) and intermediate (referred to as Zone 2) overburden aquifers that
underlie the remedial treatment zone areas. Figure 3-10 (Appendix A)] presents
the groundwater contour of Zone 1 underlying this area. Groundwater elevations
used for the uppermost aquifer were obtained from wells screened in the upper
26 feet of the water table (765 to 786 NAVD 88). Figure 3-11 (Appendix A)]
presents the groundwater contour for Zone 2 using wells screened from
elevations ranging between 730 to 765 feet NAVD 88.
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Using the April 29, 2013 groundwater elevations and distances between
monitoring wells along the inferred plume centerline, groundwater velocity across
the source area and at down-gradient locations was calculated for contaminant
transport evaluation. Figure 3-1 (Appendix A) presents the inferred centerline of
the dissolved-phase VOC plume across the proposed treatment zones and the
approximate distance between monitoring wells. Presented on Table 3-2
(Appendix B) are the calculated groundwater velocities for select areas of the
plume between the plume centerline wells. Table 3-2 also presents other
parameters (i.e. hydraulic conductivity, and gradient values) used in the
calculations along with the groundwater velocity formula. The purpose of
estimating groundwater velocity at select areas along the inferred plume
centerline is to evaluate groundwater movement at the proposed treatment
zones (See Section 6). Please note that Table 3-2 presents the calculated
groundwater velocities over relatively large areas across the Site. Due to the
heterogeneous nature of the glacial deposits at the Site, localized groundwater
velocities can greatly vary.

Project No.: 3359-12-2618 Page 3-4 a’T,eco

June 2014



Textron, Inc.

TEXTRON TORX Facility, Rochester, Indiana

Remediation Work Plan

4.0 IMPLEMENTED CORRECTIVE ACTIONS

During the FSls, drinking water at residential properties surrounding and down-
gradient of the Site was sampled for VOCs. Low-level VOCs were detected in
various residential drinking water supplies. In response to the low-level VOCs
detected in the drinking water samples, Textron implemented interim corrective
actions until a new drinking water source was installed for the Site and
surrounding properties.

4.1 Interim Corrective Actions

In 2011, Textron installed whole-house water treatment systems and provided
bottled drinking water to residents whose drinking water tested positive for low-
level VOCs. In addition, at the request of near-by residents, bottled water was
provided and whole-house water treatment systems were installed by Textron at
properties where no VOCs were detected in analyzed water samples. The
whole-house treatment systems used granular activated carbon filtration and
ultra violet lighting to remove organic compounds and disinfection of each
drinking water supply. Details of residential drinking water sampling and
treatment systems are presented in correspondence on file at IDEM and
summarized in the FS.

4.2 Engineering Control — Municipal Drinking Water
4.2.1 Municipal Drinking Water Extension Project

As part of the remedial alternative selected for the Site, Textron completed the
municipal drinking water extension project during the first calendar quarter of
2013. Municipal drinking water is now supplied to all surrounding properties.
Water from the City of Rochester is piped approximately 5 miles to the Site and
distributed through a booster station to the surrounding properties. Presented in
Appendix D is a list of properties tied into the municipal water supply system.

The South Richland Conservancy District was established to operate, and
maintain, the water system. The district is responsible for day to day operations
in maintaining the drinking water system which is comprised of a main extension
line, hydrants, and a control building for pressure and chlorine treatment.

4.2.2 Whole House Treatment System Removal

Following the completion of the municipal drinking water extension project and
tie-in to all the affected properties (i.e. currently occupied) in 2013, the whole-
house water treatment systems were phased out and removed from the water
supply to each property.
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4.3 Institutional Control — Environmental Restrictive Covenants

Excluding the down-gradient property owned by Textron, ERCs were placed on
surrounding properties, recorded on the deeds, and filed with the Fulton County
Auditors Department. Copies of the ERCs were submitted to IDEM and mapped
by the IDEM Office of Land Quality, Science Services Branch. The ERCs were
established to restrict the use of groundwater beneath the Site and surrounding
properties.  According to the ERCs, groundwater beneath the Site and
surrounding properties cannot be used as a source of drinking water.
Establishment of this institutional control along with the supply of municipal
drinking water eliminates the drinking water pathway at the site and surrounding
properties. Presented in Appendix D are a list of properties and the IDEM GIS
ERC map for each property containing an ERC.

4.4 Remedial Objectives for the Site and Down-Gradient Affected Properties
Remedial objectives for the groundwater ingestion pathway include:

1. Provide municipal drinking water for the Site and surrounding properties
to eliminate the groundwater ingestion pathway.

2. Placement of ERCs for the Site and affected surrounding properties to
eliminate future groundwater ingestion.

3. Provide and /or maintain plume control (through active remediation) to
minimize migration of VOCs above MCLs at properties where ERCs have
not been obtained. Properties down-gradient and/or cross-gradient of the
Site that do not have an ERC include:

0 Fulton County Property ID 008-113002-00
0 Fulton County Property ID 008-118038-00
o0 Fulton County Property ID 008-11601056

4. Maintain stable and/or decreasing plume concentrations at the Site and
down-gradient affected properties subsequent to remediation processes
outline in this RWP.

As described above, remedial objectives number one and two have already been
implemented. Excluding the Site property (Acument Facility) and the Textron
owned property adjacent to the Site, ERCs have been placed on properties
where VOCs were detected (Table 2-1) at concentrations exceeding MCLs.
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Textron intends to place an ERC on the properties owned by Textron east of the
Site.

Plume stability monitoring will commence following termination of remediation
activities, which are described in Section 8 and 9 of this RWP. Details of plume
stability monitoring recommended for the Site and surrounding properties are
included in Section 11 of this RWP.

As previously described in Section 2.4.5, the off-site soil gas sampling survey did
not identify any unacceptable risks to residential receptors via the vapor intrusion
pathway. The RAO with respect to the vapor intrusion pathway at the Site
(TORX Plant) is to mitigate sub surface gas migration into the facility during
active remediation to maintain indoor air quality below levels that may present
unacceptable risks.
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5.0 DISSOLVED-PHASE PLUME INVESTIGATION

The dissolved-phase plume investigations were implemented in October and
November 2012 in accordance with the July 11, 2012 Pilot Study Work Plan.
The investigations were recommended to better define the vertical and horizontal
extent of the groundwater VOC plume beneath the facility and down-gradient of
the Site. The areas assessed included:

e Areas west and north of MW-59
e Areas beneath the Plant
¢ Northeast of the Eastern Pond

e Areas north and east of the 4163 North Old US Highway 31 residence
(Figure 3-1 presents these areas)

The subsurface investigations were performed using three individual drilling rigs
and two drilling techniques consisting of hollow-stem auger (HSA) and rotosonic
drilling. The July 2012 work plan outlines the rationale for using the above
referenced drilling rigs and provides detail on drilling procedures, well installation
procedures, and sampling procedures.

Two HSA drilling rigs were used for these investigations. One of the HSA rigs
was equipped with a slotted HSA (SHSA) for vertical aquifer groundwater
profiling. The other HSA rig was a low-profile track rig which was utilized inside
the Plant and at various outside locations for the installation of pilot test wells
(See Section 6). The third rig utilized rotosonic drilling techniques and was used
to install nested wells within a common borehole.

Soil and groundwater sampling were performed at the select areas to determine
geological and constituent concentrations at each location, refine treatment
zones and complete site delineation. Continuous soil sampling (excluding off-set
locations) occurred at each location regardless of rig type.

Ten soil borings were installed at the Site to provide additional data for the
dissolved plume investigation. The soil borings were designated as B-76
through B-85. These borings were subsequently converted to monitioring wells
and designated as MW-76 through MW-85. The location of the soil borings
(MW-76-MW-85) are presented on Figure 2-3 and Figure 3-1 (Appendix A). At
soil boring B-81 and B-84, offset borings were drilled to install more than one
well for screening different vertical intervals of the shallow overburden aquifer.
In addition, based on data obtained from soil boringMW-81, an additional soil
boring (MW-89) was installed to delineate the plume north of soil boring MW-81.
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The investigations were guided by field screening soil and groundwater samples
for target CVOCs. This was accomplished by analyzing groundwater samples
from the soil borings (i.e. vertical aquifer groundwater profiling) using a mobile
gas chromatograph (GC) operated by AMEC GC technicians. GC analyses of
groundwater samples for field screening used a vapor headspace analyses
technique for analyses of target CVOCs, which included TCE, 1,1-DCE, cis-1,2-
DCE, trans-1,2-DCE, and VC.

Utilizing the mobile GC and vapor headspace techniques, AMEC was able to
identify the vertical groundwater zones that contained the greatest
concentrations of CVOCs for well placement. Details of the procedures for
preparing samples and standards for vapor headspace analyses, description of
the GC equipment, set-up, operation, calibration, and quality control procedures
are presented in the July 2012 Work Plan.

The following subsections identify the areas and a description of the drilling
process and well completions. Soil lithology and well completion data for each
location is presented on soil boring logs in Appendix E.

5.1 CVOC Plume Assessment beneath the Plant Building

Using a low profile track-mounted HSA drilling rig equipped with 4% inch
diameter augers and HSA drilling techniques, AMEC installed four soil borings
(MW-76 through MW-79) inside the plant in October 2012 to obtain relevant data
to aid in full-scale design of the source area biostimulation treatment area (see
Figures 3-3 and 3-6). As part of full-scale design, the soil borings were installed
to evaluate the presence of silt aquitards and the presence of potential DNAPL
on top of silt or clay aquitards. Driling advancement followed a flow chart
presented in Section 5 of the July 2012 pilot study work plan to minimize vertical
migration of potential DNAPL.

During the soil boring activities, DNAPL was not observed at any of the sail
borings advanced beneath the Plant. Screening for potential DNAPL at each sail
boring was performed by:

o Visual inspection of soil cores

o Visual inspection of water samples

¢ Organic vapor measurements recorded during the field screening of soil
cores

¢ Vapor headspace analyses performed on soil and/or water samples utilizing
the on-site mobile GC laboratory
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At boring B-77(MW-77), mobile laboratory analyses of a sample at ~30 ft bgs
which is slightly above a previously observed silt aquitard indicated cis 1,2 DCE
at a concentration of 255 mg/L. This concentration of cis 1,2 DCE is potentially
indicative of the presence of residual DNAPL.

The soil borings were advanced to a maximum depth of 42 feet BGS, below the
770 feet NAVD 88 elevation where silt aquitards had been previously observed
west of the facility at MW-52, MW-56, and MW-59. At this depth, source area
assessment of groundwater was limited to the upper 17 feet of the water bearing
zone. With the exception of soil boring B-78, the soil borings were advanced to
below the 770 foot NAVD 88 elevation to evaluate uniformity of the silt aquitard

Silt layers were observed in soil borings B-76, B-77, and B-79. These silt layers
are depicted on geologic cross-sections B-B’ (Figure 3-3) and E-E’ (Figure 3-6)
presented in Appendix A. Figure 3-1 (Appendix A) presents the locations of the
traverses for the referenced geologic cross-sections. Based on the geology
interpretation, silt layers near the 770 foot NAVD 88 elevation as shown on the
referenced cross-sections do not appear to continuous beneath the Plant.

As depicted on the referenced cross-sections, the silt layers below the water
bearing zone vary in thickness and in depth. Soil and/or water samples were
collected from the soil borings prior to advancing through the silt layers in order
to assess for potential DNAPL and the magnitude of CVOC impact to
groundwater. The procedures for soil sample and groundwater sample
collection along with sample preparation are detailed in the GC standard
operating procedure (SOP) that was presented in the July 2012 Work Plan.

Based on the results of vapor headspace analyses (utilizing the Mobile GC
laboratory) performed on soil and groundwater samples obtained from the soil
borings, the majority of the CVOC impact to groundwater occurs in the
uppermost water bearing zone of the overburden aquifer. Where less permeable
deposits of silt and silt with fine sands exist beneath the groundwater surface,
the CVOC impact beneath these zones are significantly less than the CVOC
impact above these zones and in some cases by one to two orders of
magnitude. Interconnection between these saturated horizons is evident due to
the presence of CVOCs in the deeper saturated zones.

The results of the headspace analyses performed on the soil samples collected
from the soil borings is presented on Table 5-1. The results of the headspace
analyses performed on the groundwater samples collected from the soil borings
are presented on Table 5-2 and on the soil boring logs (Appendix E).

In addition to vapor headspace analyses, select water samples were collected
from the soil borings and submitted to ALS Laboratories for analyses. The
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samples analyzed by ALS are identified by the suffix “fl” identifying the sample
for fixed laboratory analyses. The results of the fixed laboratory analyses
performed on groundwater samples obtained from the soil borings are presented
on Table 5-2 (Appendix B). Copies of the laboratory reports produced by ALS
are presented in Appendix F.

Following soil boring installation, soil borings B-76 though B-79 were completed
as 2-inch diameter wells with a screen length of approximately 2.5 feet. Wells
MW-76, MW-78, and MW-79 were screened within the upper 10 feet of the water
bearing formation where the greatest CYVOCs were detected in groundwater.
The well screen intervals for these wells are similar to the existing wells (i.e.
MW-72) beneath the Plant.

Monitoring well MW-77, which is near MW-72, (Figure 3-3 and Figure 3-5) was
screened at approximately 15 to 17 feet below the groundwater surface to
monitor CVOCs in groundwater beneath less permeable sand and silt layers.
The locations of the monitoring wells are presented on Figure 3-1 (Appendix A).

5.2 CVOC Plume Assessment West and North of Monitoring Well MW-59

In accordance with the July 2012 Work Plan, using a track-mounted HSA drilling
rig equipped with 4% inch inner diameter augers and HSA drilling techniques,
AMEC installed soil borings B-80 (MW-80) and B-81(MW-81) to the west and
north of MW-59 to better define the source area treatment zone. Soil boring B-
80 was installed along the southeast edge of the Western Pond and soil boring
B-81 was installed along the paved road north of MW-59 and east of the
Western Pond. The location of these soil borings are shown on Figure 3-1 with
cross section interpretations shown on Figures 3-2 and 3-4.

Soil borings B-80 and B-81 were also installed and completed as monitoring
wells to monitor the performance of the source area biostimulation pilot test. Soil
borings B-80 and B-81 were advanced to 22 and 28 feet bgs, respectively. Due
to the presence of a silt layer at approximately 20 feet in B80 and low organic
vapor headspace screening results, drilling operations ceased and the soil
boring was completed as 2-inch diameter monitoring well equipped with 5 foot of
0.010-inch slotted screen.

Soil boring B-81 encountered a silt and fine sand layer and a fine sand layer at
depths between 18 to 22 feet bgs. These layers exhibited high organic vapor
responses. The organic vapor screening concentrations dropped off in the silt
layer encounter below 22 feet bgs. Soil boring B-81 was completed as a
monitoring well to evaluate the VOCs concentrations in the silt and sand layer
directly beneath the 18 to 22 foot bgs layer.
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During the installation of soil boring B-81 the soil between the depths of 10 feet
to 14 feet exhibited an oily feel. Therefore, two soil samples collected from B-81
from approximately 10 to 14 feet bgs were analyzed by the on-site mobile
laboratory for target VOCs to assess for potential DNAPL due to this oily residue.
VOCs were not detected above the detection limits in the soil samples. The
results of the analyses are presented on Table 5-1.

Subsequent to installing the well in soil boring B-81, a water sample was
collected on October 17, 2012 from monitoring well MW-81 and analyzed for
target VOCs using the mobile laboratory. Target VOCs were detected in
groundwater at elevated concentrations as follows:

e TCE - 9,200 pg/L
e cis-12-DCE - 18,500 ug/L
e \VC - 3,300 pg/L

Based on the results of the headspace analyses performed on the water sample
obtained from MW-81(27) on October 17, 2012, an offset soil boring (B-81B) was
installed to assess the vertical extent of dissolved-phase TCE for full-scale
remedial design.

On October 20, 2012, utilizing the track-mounted HSA drilling rig, AMEC
advanced soil boring B-81B to 42 feet bgs. While drilling B-81B, a groundwater
sample was collected from the augers at a depth of 30 to 35 feet bgs using the
vertical groundwater sampling protocol and analyzed for VOCs in the mobile
laboratory. VOCs were detected in the groundwater samples, however, the
organic vapour headspace screening results obtained from the soil sample
collected in B-81B were not significant. Therefore, soil boring B-81 was
terminated into a silt and clay and was sealed with bentonite.

In addition to drilling soil boring B-81B, a second offset boring was installed to
the north to delineate the northern extent of VOCs in this area. The soil boring
was designated as B-89 and was completed as a 2 inch diameter monitoring well
[MW-89(28)] to a depth of approximately 28 feet bgs.

On December 3, 2012, an additional offset soil boring (B-81C) was advanced in
this area in order to monitor groundwater above a clay layer at approximately 42
feet bgs. Drilling was performed using a rotosonic drilling rig utilizing two
casings to prevent any potential carry-down of contaminants. During the drilling
activities, groundwater samples were collected from select intervals. The results
of the analyses performed on the groundwater samples are summarized on
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Table 5-2. Soil boring B-81C was completed as a 2-inch ID monitoring well
[MW-81(45)] to a depth of approximately 45 feet bgs.

5.3 VOC Plume Assessment near 4163 N. Old Highway 31

Although VOCs were not detected in groundwater extracted from the residential
water well at 4163 North Old US Highway 31, based on the concentration
isopleths presented in the FS that were prepared for Zone 2, it appears that
VOCs exceeding RCLs may extend beneath the north-eastern portion of the
4163 North Old US Highway 31 property along the northern boundary.

In order to evaluate Zone 2 for potential COCs, AMEC installed three soil borings
in the general area north and east of this property using HSA drilling methods.
Figure 3-1 (Appendix A) presents the location of the three soil borings referred to
as soil boring B-82, B-83, and B-84.

During the soil boring installation, vertical groundwater sampling in accordance
with the July 2012 Work Plan was conducted. The results of the analyses
performed on the groundwater samples are summarized on Table 5-2 and on the
soil boring logs (Appendix E).

Soil borings B-82, B-83, and B-84 were advanced to approximately 59, 64, and
76 feet bgs, respectively. At each soil boring location, the borings were
completed as a 2-inch diameter monitoring well. Screened intervals were
selected based on the results of the groundwater profiling and soil lithology, both
of which are presented on the soil boring logs in Appendix E. The vertical
groundwater analytical data obtained from soil borings B-82 were consistent with
data from wells MW-12 and MW-13 whereas CVOC concentrations at B-83,
were negligible. These data confirm that the existing groundwater monitoring
well network is located near the centerline of the VOC plume.

Due to the presence of silt layers identified in soil boring B84 at approximately 45
feet bgs and detectable concentrations of TCE in groundwater at the 39-44 foot
interval, an offset soil boring was advanced to 44 feet bgs and completed as a
monitoring well [MW-84(45)]. Figure 3-1 presents the location of the soil borings
completed as groundwater monitoring wells. Table 5-2 presents the results of
the groundwater profiling performed soil borings B-82 through B-84.

5.4 VOC Plume Assessment Northeast of Eastern Pond

To further define the VOC plume in groundwater northeast of the Eastern Pond,
one soil boring (B-85) was installed at the property located at 4377 North Old US
Hwy 31. The soil boring was drilled to 150 feet using rotosonic drilling methods
and was completed as a monitoring well nest. Soil boring B-85 is located
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approximately 500 feet north to northeast of the Eastern Pond. Figure 3-1
(Appendix A) presents the location of soil boring B-85. The well nest included
three individual wells screened at select intervals.

During the advancement of drilling equipment, groundwater samples were
collected at selected intervals and analyzed onsite using the mobile laboratory.
Based on the results of the headspace analyses, VOCs were not detected in any
of the analyzed groundwater samples. Table 5-2 and the soil boring log for B-85
presents the results of the headspace analyses performed on the selected
groundwater samples.

The three screened intervals of the nested well were selected based on soll
lithology and depth. The bottom of the three 5-foot well screens were installed at
39, 69, and 129 feet bgs and designated monitoring wells MW-85(39), MW-
85(69) and MW-85(129), respectively.

5.5 Groundwater Monitoring Well Survey, Development, and Sampling
5.5.1 Soil Boring and Monitoring Well Survey

AMEC retained the services of an Indiana licensed professional surveyor to
establish the top of casing elevation and ground surface elevation for each newly
installed monitoring well and the ground surface elevation for each soil boring.
In addition, the surveyor determined the horizontal coordinates of the monitoring
wells and soil borings using US State Plane Coordinates, North American Datum
of 1983 (NAD83), Indiana East Zone, US feet. The vertical coordinates of the
monitoring wells will be tied to the North American Vertical Datum of 1988
(NAVD 88).

5.5.2 Monitoring Well Development, Purging, and Sampling

Prior to development and sampling activities, the groundwater levels in the newly
installed and existing monitoring wells were measured. The depth to water was
measured from a surveyed reference point. The volume of water within each
well was calculated using the depth to groundwater measurement and the total
depth of the monitoring well. Development and purging methods were
accomplished by pumping or manual bailing methods. The technique used was
based on the diameter of the monitoring well and the volume of water required to
be removed. Monitoring wells less than 2-inches in diameter were developed
and purged by (1) bailing with a disposable polyethylene bailer or (2) peristaltic
pump, while monitoring wells greater than or equal to 2-inches in diameter were
developed and purged with a submersible pump fitted with dedicated
polyethylene tubing.
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The newly installed monitoring wells were developed prior to sampling. During
development, water quality (temperature, pH, and specific conductance) was
measured and a minimum of five well volumes of water was removed.
Development continued until at least five well volumes were removed and the
water quality measurements stabilized within approximately 10 percent variance
over three successive measurement intervals. The results of the well
development are presented on the development logs presented in Appendix G.

Groundwater samples were collected from the newly installed monitoring wells in
accordance with the July 2012 Work Plan. Subsequent well sampling was
performed in accordance the Site’s IDEM approved groundwater sampling
frequency. All groundwater samples were submitted to ALS Laboratories (an off-
site, fixed-base laboratory) for VOC analyses using USEPA Method SW8260B.

Prior to the collection of groundwater samples, water quality (temperature, pH,
and specific conductance) was measured and a minimum of three well volumes
of water will be evacuated. Samples were collected once a minimum of three
well volumes have been removed or the water quality measurements have
stabilized within approximately 10 percent variance over three successive
measurement intervals. The results of the purging and sample collection are
presented on the monitoring well sample logs presented in Appendix G.

Table 2-1 presents a summary of the results of the laboratory analyses
performed on the water samples collected from the monitoring wells. Laboratory
reports are presented in Appendix F.
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6.0 REMEDIATION PILOT TEST

The FS selected Alternative 4 as the recommended approach to treat
groundwater containing chlorinated VOCs at the source area and down-gradient
treatment zones. As described in Section 1, Alternative 4 involved treatment of
the source zone by ERD. Groundwater migrating from the TORX Facility
adjacent to Old Highway 31 would be treated by ISCR using a combination of
ZV1 and a lactate-based carbon source. Alternative 4 also included treatment of
the groundwater plume in the downgradient treatment zones using ERD in
combination with an injected ZVI permeable reactive barrier at the downgradient
edge of Treatment Zone 4 in the vicinity of MW-16 and MW-26.

The July 2012 Pilot Study Work Plan described these technologies, the products
selected as the amendments and presented the approximate location for the
pilot testing. The location selected for the source area biostimulant test was
near monitoring wells MW-59 and MW-81 east of the western pond. The
location of the ISCR pilot test area was located down-gradient of the proposed
treatment areas near monitoring wells MW-16 and MW-26. Figure 3-1 depicts
the locations for the pilot tests. Figures 6-1 and 6-2 (Appendix A) present the
layout for each pilot test area, respectively.

The biostimulation amendment used for the pilot test, referred to as Product
ABC, is manufactured by Redox Tech, Inc. The MSDS for Product ABC is
presented in Appendix H. Product ABC consists of a special blend of lactates,
glycols, esters, fatty acids, and a phosphate buffering agent. The amendment
selected for the ISCR pilot tests consists of micro-sized ZVI powder mixed with
Product ABC. The MSDS for the ZVI are also presented in Appendix H.

6.1 Objectives

The objectives of the Pilot Study were identified in the Additional Investigation
and Pilot Study Work Plan and included:

o Determination of geochemical conditions and population of dehaloccoides
(DHC) in areas targeted for treatment

e Evaluation of injection distribution patterns

o Evaluation of the injection area of influence

o Evaluation of injection parameters (pressures and flow rates) within the
formation limits and

o Completion of amendment injections in localized areas to evaluate the
concept design loading.
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Competing electron acceptors (DO, nitrate, ferric iron, and sulfate) must be
reduced to achieve optimal conditions for anaerobic dechlorination. Data from
the FSI indicate that the geochemical conditions in the source area and down-
gradient treatment zones are generally anaerobic with redox potentials in the
iron reducing range. The concentrations of nitrate, alkalinity, ferrous and total
iron, manganese and sulfate were not determined in the groundwater in the FSI.
Characterization of these parameters in the areas targeted for treatment was
needed to support remedial design. As such, AMEC collected samples from
select monitoring wells and analyzed samples for the above referenced inorganic
parameters (See Section 6.2).

Most studies indicate that complete reductive dechlorination from PCE or TCE to
ethene requires a sufficient population of DHC. Groundwater samples were
collected in both the ERD and ISCR pilot study areas prior to and after the pilot
injections to determine baseline DHC populations and the effect of amendment
addition on those populations. Additional discussion on DHC populations is in
Section 6.4 and 6.5.

Injection of the reagents at rates or pressures that exceed the limits of the
aquifer matrix can result in daylighting or surfacing of reagent and flows along
preferential pathways that would not provide uniform distribution of the
amendments. Therefore, pilot testing is generally conducted to determine proper
injection conditions, injectate distribution patterns, and the area of influence from
the injection point. The following sections present the results of the baseline
groundwater sampling, pilot injection distribution and areas of influence, and the
results of performance monitoring in both the ERD and ISCR pilot study areas.

6.2 Baseline Sampling

Baseline groundwater sampling for geochemical parameters [oxidation-reduction
potential (ORP), dissolved oxygen, and pH], competing electron acceptors, fatty
acids, and the presence of chlorinated hydrocarbon degrading bacteria was
performed at select wells in the source area and downgradient treatment areas.
Table 6-1 presents a list of geochemical parameters (alkalinity, total organic
carbon) and competing electron acceptors (nitrate, sulfate, iron, and
manganese) that were tested for and the corresponding analytical methods. In
addition to this list, field parameters including temperature, pH, dissolved oxygen
(DO), ORP specific conductance, turbidity, and ferrous iron were tested. With
the exception of ferrous iron, the field parameters were collected using an YSI
meter equipped with a flow-thru cell. Ferrous iron was collected using a
colorimetric test kit by HACH Company.
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The results of the baseline sampling and post injection sampling for both pilot
test areas are presented on Tables 6-2 though 6-5 in Appendix B. These tables
list the wells that were sampled as part of baseline sampling and also include
wells that were sampled subsequent to pilot test injections.

Table 6-2 presents the results of the field measured parameters and total
organic carbon (TOC). The baseline data for the ERD Pilot Area was derived
from monitoring wells MW-59(29), MW-81(27), PM-1, PM-2 and PM-3. The
baseline data for the ERD Pilot area indicated a mean redox potential of -61.6
mV and concentrations of dissolved oxygen from 0.06 to 0.61 mg/L. This
geochemical data indicated anaerobic conditions in the iron reducing range. The
mean pH in the area of 6.84 units was within optimal range. Competing electron
acceptors iron, manganese, and nitrate were at very low concentrations. Sulfate
concentrations ranged from 1.7-7.9 mg/L. The baseline geochemistry indicated
very suitable conditions for ERD.

The wells that were present in the ISCR Pilot Area prior to injection included
MW-16 and MW-26(17.5) and MW-26(28). The geochemistry of the ISCR Pilot
Area was not as reducing as the ERD pilot area. Redox potential in this area
ranged from -32 mV to 204 mV with a mean of 50.1 mV. The dissolved oxygen
concentrations ranged from 0.20-0.28 mg/L indicating anaerobic conditions. The
very positive redox potential observed in the deeper interval of MW-26 may have
been anomalous since DO in this interval was similar to results from other wells
in this area. Concentrations of iron and manganese were low at these wells with
a maximum iron concentration of 2.9 mg/L at MW-26(17.5). Sulfate
concentrations were very slightly elevated ranging from 12-21 mg/L. Although
slightly elevated concentrations of the competing electron acceptors were
observed at these wells, these levels would not be expected to interfere with
either biological or abiotic dechlorination.

Table 6-3 presents the results of target VOCs along with molar mass
concentrations. Injection well INJ-1 was the only well in the ERD Pilot area with a
detectable concentration of PCE in the baseline sampling. TCE was also
detected at INJ-1 at 35,000 ug/L in the baseline sampling. Well MW-81(27) on
the northern side of the ERD Pilot area was the only other well with a significant
baseline detection of TCE (13,000 nug/L). Although PCE and TCE were not
detected or were present only at very low levels at wells MW-59(29), PM-1 and
PM-3, cis-1,2-DCE concentrations were significant and relatively consistent with
results at all of these wells of approximately 40,000 ug/L. The highest baseline
concentration of vinyl chloride (10,000 ng/L) was found at MW-59(29). At many
of these wells, the molar concentrations of vinyl chloride were much lower than
cis-1,2-DCE suggesting that dechlorination had historically occurred but stalled.
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TCE was found at concentrations of 4.1 pg/L at well MW-26(17.5) to 42 ug/L at
well MW-16 in the baseline sampling in the ISCR Pilot Area. As indicated for the
ERD Pilot Area, cis-1,2-DCE was also the predominant chlorinated VOC in the
ISCR pilot area. Baseline concentrations of cis-1,2-DCE ranged from 45-770
ug/L. Molar concentrations of 1,2 DCE were generally one to two orders of
magnitude greater than for TCE. Baseline molar concentrations of vinyl chloride
were generally similar to those found for 1,2 DCE at each well.

Table 6-4 presents the results for chlorinated hydrocarbon degrading bacteria,
dissolved gases, and fatty acids. Baseline Dehalococcoides (DHC) levels were
very low in the ERD Pilot area with the exception of MW-59 where the
dechlorinating species was present at 3.18x10* cells/ml which is within the range
of population that will support complete dechlorination. In the ISCR pilot area,
baseline DHC levels were very low and also well below populations needed to
sustain complete dechlorination.

Table 6-5 presents the results of the inorganic compounds and metals. Baseline
results for these species were previously summarized with geochemical data.
Laboratory reports for the baseline sampling are presented in Appendix F and
details regarding the groundwater sample collection from each well are
summarized on the monitoring well sample collection logs presented in Appendix
G.

6.3 Pilot Tests for Design Parameters

Pilot tracer testing to support design of ERD based treatment of the source area
and down gradient treatment zones was conducted in the vicinity of existing
monitoring well MW-61. The array of tracer test observations wells, the tracer
injection well, and existing well MW-61 are shown on Figure 6-1 (Appendix A).
The observation wells are notated by the distance and cardinal direction they are
from the injection well, i.e. OW-33E is 33 ft. east of the injection well.

6.3.1 Installation of Injection and Observation Wells

Figure 6-1 (Appendix A) provides a plan layout of the injection well and the
observation wells. Two linear arrays of observation wells were installed east to
west and north to south from the injection well location. The east to west array
includes an additional monitoring point, which is existing well MW-61. The linear
array of observation wells west to east, the injection well, and existing well MW-
61 are shown on cross-section Figure 6-3. As shown on the cross section, the
shallow injection and observation wells were installed such that their screened
intervals were within the same sand formation as existing well MW-61. In
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addition to the cross section shown on Figure 6-3, Figure 3-4 (Cross Section C-
C’) presents a cross section of the observation well array, north to south.

The tracer test wells were installed using HSA drilling methods and soil sample
collection procedures described in Section 6.3.2 of the July 2012 work plan. The
injection well was constructed of 1-inch ID Schedule 40 PVC riser and equipped
with a five foot long, 0.010-inch factory slotted screen. The observation wells
were constructed of 2-inch ID Schedule 40 PVC riser and equipped with a five
foot long, 0.010-inch factory slotted screen. Well completion logs for each of the
observation wells and the injection well are presented in Appendix E.

Observation Well Development

The tracer test observation wells were developed approximately two days after
installation. During development, water quality (temperature, pH, and specific
conductance) was measured and a minimum of five well volumes of water was
removed. Development continued until at least five well volumes had been
removed and the water quality measurements stabilized within approximately 10
percent variance over three successive measurement intervals. Development
logs for the observation wells are presented in Appendix G.

6.3.2 Step Injection Test

In order to determine sustainable aquifer injection rates and pressures for
remedial injection design, a step injection test was conducted in October 2012.
The step injection tests were conducted in order to determine in-situ subsurface
hydraulic properties to develop injection parameters (pressures and flow rates
within the aquifers limits) to be used in the source area biostimulation pilot study,
as well as in the design for full-scale treatment.

The injection step tests influenced the aquifer through constant injection of
potable water at several sets of rate and pressure conditions. During injection,
pressure in the formation will increase and will be manifested as mounding
(change in hydraulic head) in the observation wells. Mounding decreases with
radial distance from the injection well and mounding increases with increasing
volume or duration of time that the injection continues. Accordingly, the aquifer’s
response to injection was measured by pressure transducers in observation
wells.

The layout for injection and observation wells for the initial pilot testing is
presented in Figure 6-1. In general, injection patterns in overburden materials
are elliptical in nature and the layout pattern for the observation wells was based
on this anticipated distribution pattern. The primary hydraulic gradient direction
was previously determined to be to the east in this area. Figure 6-3 (Appendix
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A) presents a cross section of the injection well and the observation wells from
west to east along with monitoring well MW-61.

During the step injection test, potable water was introduced into the subsurface
via a 1-inch injection well connected to a centrifugal pump via PVC hose.
Potable water was obtained from a process source at the facility at
approximately 40 gpm and 40-50 psi and stored for each step test in a set of two
1,100-gal polyethylene tanks. Each step test was performed at a given pressure
and flow rate. At each set pressure and flow condition or “step”, the injection
continued until a set injection volume had been reached. Flow rate and total
volume measurements were recorded by a digital flowmeter/totalizer in the pump
discharge line. Pressure gauges were installed in line at the pump and injection
well head.

The injectate volume for each step was selected to simulate the volume of
injectate anticipated during a subsequent injection of Product ABC during the
proposed biostimulant pilot test. In order to prevent surfacing, development of
preferential pathways, or fracturing of soils, moderate injection pressures and
flow rates were used. Moderate injection conditions that do not significantly
stress the formation also ensure good distribution. In addition to more moderate
injection conditions, a step test was performed at an estimated maximum set of
conditions. The estimated maximum sustainable formation “take” rate for this
pilot study was 20 gallons per minute (gpm). The injection step test used three
different injection rates as shown below in tabular format.

Injection Step Tests

Injection
Test Number Flow Rate (gpm) | Pressure (psi) Volume
(gallons)

1 15 5-10 2,600

2 7.5 5-10 2,000

3 20 5-10 2,000

Water table elevations were continuously monitored throughout each of the tests
using electronic pressure transducers/conductivity probes (In-Situ Aqua Troll
200s) located in the screened interval of the observation wells. These probes
provided real-time, integrated measurement of water levels among the
observation wells. In addition to continuous monitoring by the pressure
transducers, periodic water level measurements with a water level meter were
taken to ensure excessive mounding was not taking place. After completion of
each injection rate test, sufficient time for the static water table to equilibrate to
within 10% to 20% of baseline was allowed before beginning the next step of the
test.
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Step Injection Test Results

In all three step injection tests minimal mounding was observed in the
observation wells and pressures at the injection well head were from zero to
slightly negative values (vacuum), indicative of a highly conductive formation.
Transducer data from the three step tests also indicate a conductive matrix. In all
step tests, aquifer pressure increased almost instantaneously (mounding
occurred) at all observation wells upon beginning injection. However, this
instantaneous pressure change was very limited (less than 0.4 psi). This
pressure spike was followed by a low gradient sustained pressure increase over
the course of the step test and a sharp return to baseline levels once the step
test was complete. In the three step tests there was no “day lighting” or
surfacing. Pressures observed at the injection well head were zero to negative,
while delivery pressure from the pump varied between 5-10 psi. Due to the
conductive nature of the matrix, the subsurface did not cause back pressure
while injecting. Therefore the pressures estimated for this step test were not
achieved.

Step Test 1 Results

Step Test 1 was conducted on October 30, 2012, and had a sustained flow a
rate of 15 gpm and total volume of 2,600 gallons. A sharp increase in aquifer
pressure in the observation wells was recorded by the pressure transducers
immediately after the injection began. This initial pressure declined slightly within
about 15 minutes of starting injection and pressure subsequently increased
slowly throughout the approximate three hours of this step test. However, the
instantaneous pressure change was limited to less than 0.4 psi. In the
observation wells along the north axis (transverse to the anticipated flow
direction) the instantaneous pressure increases ranged from 0.18-0.335 psi and
decreased with distance from the injection well. The temporal relaxation
following this “spike” ranged from 0.037 to 0.05 psi and also declined with
increasing distance from the well. Along the eastern axis, the initial pressure
spike ranged from 0.146 to 0.35 psi and declined with distance from the injection
well. The temporal decline in pressure along the eastern axis ranged from 0.03
to 0.1 psi and generally declined with distance from the well.

Mounding declined sharply once the injection ceased. As shown in Graphs I-1, |-
2, and |-3 (Appendix 1), 75% of the mounding recovery occurred instantly when
the step test was completed, with water levels recovering to baseline conditions
in approximately two hours.

Mounding was observed in all observation wells within a 33 ft. radius of the
injection well. The magnitude of mounding decreased with distance from the
injection well in all directions with a maximum mounding of 0.83 ft at OW-3N.
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Observation wells nearest the injection well, OW-6W, OW-3E, OW-3N, and OW-
6N had similar levels of mounding between 0.67 — 0.83 ft. with slightly less
mounding in the east direction. This data suggests an elliptical pattern only
slightly elongated to the primary flow direction (indicating a more radial area of
influence). Further from the injection well, wells OW-15E, OW-25E, OW-15N,
and OW-25N displayed this same pattern, have mounding levels between 0.35
and 0.51 ft.

Pressure readings from monitoring well MW-61, which is located 50 ft. east of
the injection well, displayed a negligible influence from the step test (likely due to
a difference in the screened interval elevations). The furthest observation well in
which mounding was observed was OW-33E with 0.35 ft of hydraulic head
observed. At an injection rate of 15 gpm, the area influenced extended at least
33 ft. to the east and at least 25 ft. to the north.

The data from Step Test 1 inferred that the aquifer is capable of accepting an
injection flow rate of 15 gpm and an estimated volume of injectate anticipated for
a remedial injection. Mounding in the north wing of observation wells was slightly
higher than that of the corresponding well of the same distance in the down
gradient east wing with ratios of approximately 0.8 suggesting an ellipse with a
slightly greater primary axis. The temporal pressure relaxation observed within
approximately 15-30 minutes of starting injection may indicate development of a
preferential flow path because the injection was short circuiting due to a too high
of a flow rate.

Step Test 2 Results

Step Test 2 was conducted on October 31, 2012, and had a sustained flow a
rate of 7.5 gpm and total volume of 2,000 gallons. Similarly to Step Test 1, a
sharp but very limited increase in aquifer pressure in the observation wells was
recorded by the pressure transducers immediately after the injection began.
Unlike Step Test 1, relaxation of the initial pressure within 15-30 minutes of
starting injection was not observed in this step test. The initial pressure was
sustained throughout the duration of this step test in the wells closest to the
injection point. In the observation wells along the north axis, the instantaneous
pressure increases ranged from 0.08-0.18 psi and decreased with distance from
the injection well. At wells 15 and 25 ft from the injection point, pressure
increased by another 0.02 psi (0.045 ft) throughout the duration of the step test.
Along the eastern axis, the initial pressure spike ranged from 0.06 to 0.16 psi
and declined with distance from the injection well. Wells furthest from the
injection point along the east axis also demonstrated a slight pressure increase
beyond the initial spike over the duration of the test. Mounding declined sharply
once injection ceased. As shown in Graphs I-4, 1-5 and |-6, Appendix I, 80% of

Project No.: 3359-12-2618 Page 6-8 ameco

June 2014



Textron, Inc.

TEXTRON TORX Facility, Rochester, Indiana

Remediation Work Plan

the mounding recovery occurred instantly when the step test was completed,
with water levels recovering to baseline conditions in approximately one hour.

Similar to Step Test 1, the wells nearest the injection well, OW-6W, OW-3E, OW-
3N, and OW-6N had similar levels of mounding between 0.30 — 0.41 ft. with
slightly less mounding in the east direction. Further from the injection point, wells
OW-15E, OW-25E, OW-15N, and OW-25N displayed a similar pattern, with
limited variation from OW-15E to OW-33E, from 0.18 to 0.16 ft. respectively.
Slightly less mounding was observed in the wells along the east axis.

The ground water elevation level at an injection rate of 7.5 gpm mounded
approximately fifty percent less in all observation wells than it did with injection
rate of 15 gpm. Observation wells were influenced to a distance of 33 ft. in the
down gradient direction and 25 ft. in the cross gradient direction. Mounding was
slightly higher in the north wing wells in comparison to the wells located
equidistance from the injection well in the east wing with ratios of approximately
0.7 suggesting that a more elliptical pattern is developed at lower injection rates.
The lack of a temporal pressure relaxation within approximately 15-30 minutes of
starting injection may indicate that short circuiting was not occurring or that
preferential pathways had been developed in the initial step test.

Step Test 3 Results

Step Test 3 was conducted on October 31, 2012, and had a sustained flow rate
of 20 gpm and total volume of 2,000 gallons. The aquifer displayed a similar
response as Step Test 1 and 2 in which there was a rapid but limited rise in
pressure upon beginning the injection, constant pressure over the course of the
test, and rapid recovery to baseline conditions once the test was complete.
Hydraulic pressure vs. time for each observation well is presented in Graphs |-7
through 1-9 (Appendix I).

Mounding was observed in this step test at all observation wells with the
exception of MW-61. The area of influence at a flow rate of 20 gpm was at least
33 ft in the down gradient direction, with mounding steadily decreasing with
distance from 0.74 ft at OW-3E to 0.37 ft. at OW-25E. In the north wing of
observation wells, mounding decreased with distance from the injection well,
having an elevation to 0.94 ft. at OW-3N to 0.51 ft. at OW-25N.

Mounding was approximately 0.15 ft. higher in the cross-gradient observation
wells compared to the observation wells in the down-gradient eastern wing the
same distance from the injection well, i.,.e. OW-25N mounded 0.51 ft while OW-
25E mounded 0.37 ft. The ratios of the primary to secondary axes remained in
the range of 0.72 to 0.78.
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Step Test Conclusions

The three step tests demonstrated that the aquifer matrix could accept injection
rates up to 20 gpm with minimal mounding, but the higher flow rates (15 and 20
gpm) short-circuited or developed preferential pathways likely in the cross
gradient direction. At 7.5 gpm, the pressure gradient was relatively constant
throughout the test and the temporal relaxation observed in the initial step test
was not observed. However, at an injection rate of 7.5 gpm more mounding
occurred in the cross-gradient direction than down gradient, indicating that
injection rates less than 7.5 gpm are required for proper distribution. Back
pressure from the formation was not observed in the highest step injection rate
of 20 gpm, therefore no additional pressure is required for delivery of injection
fluid to the aquifer and surfacing of liquid due to over pressurization of the
aquifer is not expected.

6.3.3 Area of Influence Test
Area of Influence Test Procedure

In order to evaluate the pattern and area of influence of the overburden injection
wells, a tracer solution of dipotassium phosphate (DKP) was injected into the
subsurface. After injection, conductivity was measured at the observation wells
over time. A DKP concentration verses conductivity curve Graph I-10 (Appendix
I) was generated to estimate loading and conductivities that would be observed
in the aquifer at various distances from the injection point. The curve was
generated from the following concentrations and conductivities:

Concentration DKP Concentration mg/L Conductivity pS/cm?
0.0005 M° 87 127
0.001M 174 240
0.002M 348 481
0.005M 870 1,109
0.01M 1,740 2,080
0.3 WT® 3,000 3,000
0.5WT 5,000 5,000
1.0 WT 10,000 11,000

& uS/cm=microSiemens /cm
® M=Molar
¢ WT=Weight percent

Following completion of the step injection test, a tracer injection was conducted
on November 1, 2012 in order to evaluate injection distribution patterns and the
area of influence. During this tracer injection pilot 600 Ibs of DKP was mixed in
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4,000 gallons of water. The injectate solution of DKP had an approximate
conductivity of 18,000 uS/cm as indicated in Graph I-10 (Appendix ). A flow
rate of 7.5 gpm and pressure of 0-5 psi was selected since the step tests had
indicated that injection rates of 7.5 to 15 gpm could be readily handled without
significant mounding. At the time of the tracer test, the step tests results, which
indicated that preferential pathways might be observed at that flow range, had
not been compiled. Tracer injection was conducted for approximately 9 hours.
Groundwater elevation and conductivities were monitored continuously at the
observation wells shown on Figure 6-1 during injection using electronic
conductivity probes (i.e. In-Situ Aqua Troll 200s). The probes were located in
the screened interval of the observation wells and measurements began 15
minutes before the start of the DKP injection. Continuous conductivity and water
level measurements were taken every two minutes in the observation wells for a
period of two weeks in the northern and western (up gradient) wells and for three
weeks in the eastern (down gradient) wells. After the initial three week period,
conductivity measurements using a flow through cell were taken at the
observation wells every two weeks for a period of six weeks.

Area of Influence Test Results

Graph 1-11 (Appendix 1) provides results of the tracer test for the upgradient
observation well OW-6W. OW-6W, located up-gradient from the injection well,
experienced an increase in conductivity of 634 pys/cm on November 7, 2012, six
days after injection. The increase in conductivity had a brief retention time,
returning to normal conductivity level in seven hours. No other monitoring
locations exist west of OW-6W. Therefore the extent of influence in the up
gradient direction may not be entirely defined. However, the increase in
conductivity observed at OW-6W was less than 50% of that observed at OW-6N.
Additionally, the time required for appearance of the tracer was similar to the
time of appearance at 25 feet on the north and east axis indicating that only
limited flow occurred in the upgradient direction.

Graphs 1-12 through I-15 present results for observation wells OW-3E through
OW-25E along the east axis. Conductivity measurements at the observation
wells nearest to the injection point in the down gradient direction OW-3E and
OW-10E did not indicate a significant change as a result of the tracer injection.
This could be due to the injected material missing the screened interval of the
wells entirely, due to the rate of injection or possibly from a scaling error with the
transducers. The first appreciable conductivity change in the down gradient
direction was observed in OW-15E approximately 89 hours after the injection.
Conductivity rapidly rose over 1,000 pus/cm and lasted less than one hour before
returning to baseline conditions. The solution traveled a distance of 15 ft.
indicating an approximately velocity of 4.5 ft/day in the subsurface that resulted
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from both “hydraulic push” during injection and subsequent advective transport.
Based on the mass of tracer injected, the conductivity change anticipated to
occur at this observation point would have been approximately three times
greater than the spike that was observed.

At observation well OW-25E a spike in conductivity occurred on November 10,
2012, approximately 210 hours after injection. The conductivity rose from 230
ps/cm to 860 ps/cm and had a retention time of four hours before returning to
baseline conditions. The tracer displayed a velocity of approximately 2.8 ft/day in
the subsurface that results from both injection “push” and subsequent advective
transport. The observed spike in conductivity was approximately half of the
increase anticipated to occur at this observation point. OW-33E and MW-61,
located further down gradient, did not show a substantial increase in
conductivity. Therefore, the tracer injection observations suggest a down
gradient influence of 25 ft.

Graphs 1-16 through 1-19 present results for observation wells OW-3N through
OW-25N along the north axis. In the cross gradient northern wing observation
wells, a substantial increase in conductivity was observed almost immediately
after injection. OW-3N displayed the highest conductivity readings from any
observation well, increasing from 630 us to a maximum of over 7,800 ys/cm in
approximately 12 hours. Elevated conductivity readings at OW-3N rapidly
decreased to 3,700 ps in the first 24 hours from the beginning of the injection,
and then slowly declined over the next seven days before returning to baseline
conditions. The observed spike in conductivity was approximately one half of the
increase anticipated to occur at this observation. Based on the appearance of
the observed spike, the tracer displayed a velocity of approximately 6 ft/day. This
change in conductivity resulted primarily from hydraulic push during injection.

OW-6N also displayed a spike in conductivity within 12 hours of the injection,
with the conductivity rapidly rising from 360 ps/cm to 2,300 pys/cm. This change
in conductivity resulted primarily from hydraulic push during injection. The
conductivity values rapidly decreased over the next 18 hours to 1,000 uys/cm,
and then slowly dissipated over the following seven days back to baseline
conditions in a constant manner. The conductivity data at OW-6N would suggest
a subsurface velocity of 11.6 ft/day. The observed conductivity at OW-6N was
one fourth of the anticipated level based on the injectate concentration.

OW-3N and OW-6N displayed a detention time of the injected solution of
approximately seven days before returning to baseline conductivity values.
Observation wells OW-15N and OW-25N did not indicate an appreciable change
in conductivity values.
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Area of Influence Test Conclusions

In the downgradient direction, conductivity rose to over 1,000 uys/cm at OW-15E
approximately 89 hours after the injection. A significant conductivity increase to
860 ps/cm was also observed 25 ft. from the injection well in the eastern
direction approximately 210 hours after injection. These changes in conductivity
resulted from both the initial “hydraulic push” during injection and subsequent
advective transport. Observation points located further downgradient in the
easterly direction did not indicate any conductivity change. A very significant
conductivity spike to 2,300 ps/cm was observed very rapidly at OW-6N but a
significant conductivity change was not observed at OW-15N. The change in
conductivity at the wells in close proximity to the injection point resulted primarily
from hydraulic push during injection. These data suggest an elliptical distribution
pattern with a major axis of 25-30 ft and a minor axis between 6 and 15 ft.

A significant change in conductivity was observed in the observation points that
are closest to the injection point in the direction transverse to the anticipated flow
but a change in conductivity was not observed in wells 3-10 ft from the injection
point in the anticipated flow direction. The conductivity increases observed in the
north axis wells were approximately 35-50% of the expected change.
Conversely, significant increases in conductivity were observed further
downgradient in the direction of flow that were also one third to one half the
anticipated change. These data suggest that the high injection rates from the
step test may have created some preferential flow paths along north and
northeast axes and their corresponding pairs to the south and southeast. If
preferential pathways were created along these lines, the initial injectate
distribution may have largely bypassed the closest observation points to the
east. After initial distribution along these paths, subsequent migration became
controlled by the normal flow lines resulting in observation of conductivity
changes in the most downgradient wells along the east.

Data reduction in December 2012 and January 2013 indicated flow velocities in
the tracer test of 6-11 ft /day in the closest observation wells and 2.8-4.5 ft /day
in the more downgradient wells. Groundwater elevation data for well OW-6W
and MW-61 obtained in March and April of 2013 indicated a normal seepage
velocity in this area of 1.0-1.3 ft/day. The inferred velocities from north axis
observation points are likely skewed. Although the step tests indicated that an
injection rate of 7.5 gpm could be handled by the aquifer, the inferred velocities
from these close observation points are too great for proper distribution and
likely resulted in preferential flow paths. The velocities indicated from wells OW-
15E and OW-25E are more appropriate for proper distribution.
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6.4 Source Area ABC Pilot Test Results

Alternative 4 of in the FS presented a remedial approach for the Site using ABC
to enhance ongoing reductive dechlorination in the source area and down-
gradient treatment areas. The biostimulation amendment used for the pilot test,
referred to as ABC, is manufactured by Redox Tech, Inc. ABC consists of a
special blend of lactates, glycols, esters, fatty acids, and a phosphate buffering
agent.

In October 2012, three 1-inch diameter PVC injection wells were installed north
of monitoring well MW-59 to facilitate the injection of Product ABC. Figure 6-1
(Appendix A) presents the location of the three injection wells designated as
injection wells INJ-1, INJ-2, and INJ-3. In addition, three 2-inch diameter PVC
monitoring wells (designated as PM-1, PM-2 and PM-3) were installed as shown
in Figure 6-1 in order to monitor changes in the aquifer chemistry following
injection. Pilot test injections were conducted at the Site on December 8, 2012.
The following sections describe the implementation and performance monitoring
for the pilot injection of ABC in this portion of the source area [Figure 6-1
(Appendix A)].

6.4.1 Injection Well Installation

On October 21 and 22, 2012, three 1-inch diameter PVC injection wells were
installed north of monitoring well MW-59 to facilitate the injection of Product
ABC. The injection wells were moved from the location proposed in the Work
Plan to the area north of MW-59 based on recent monitoring results (obtained
via the on-site mobile GC, see Section 5.2) from MW-81 indicating more
elevated levels of TCE at that location than previously observed in the source
area. Figure 6-1 (Appendix A) presents the location of the three injection wells
designated as injection wells INJ-1, INJ-2, and INJ-3. The injection wells were
installed using HSA drilling methods and soil sample collection procedures
described in Section 5.3.2 of the July 2012 work plan. Well completion logs for
the injection and monitoring wells are presented in Appendix E.

Injection Well Materials

The injection wells were constructed of 1-inch ID Schedule 40 PVC riser, 5-foot
long screen (0.010-inch factory-slotted), and bottom plugs. The annular space
around the screen and approximately one (1) to two (2) feet above the well
screen was filled with pre-washed #5 sand. The annular space above the sand
was sealed with bentonite chips and hydrated with potable water. The remaining
annulus was filled with a bentonite slurry to approximately 1 foot bgs. The
injection wells were completed with a 2-foot by 2-foot concrete pad surrounding
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an 8-inch flushmount well protector and locking expansion cap. Well completion
logs for the three injection wells are presented in Appendix E.

Injection Well Development and Sampling

The newly installed injection wells were developed on October 24, 2012. During
development, water quality (temperature, pH, and specific conductance) was
measured and a minimum of five well volumes of water was removed.
Development continued until at least five well volumes have been removed and
the water quality measurements stabilized within approximately 10 percent
variance over three successive measurement intervals. Development logs are
presented in Appendix G.

Approximately five days following well development, groundwater samples were
collected from the newly installed injection wells and analyzed at the Site by the
mobile GC for select VOCs. The results of the headspace analyses performed
on the water samples are presented on Table 5-2.

6.4.2 Performance Monitoring Well Installation

Performance monitoring well PM-1 was installed on October 22, 2012.
Performance monitoring wells PM-2 and PM-3 were installed on November 4
and 5, 2012. Each well was constructed using 2-inch diameter PVC well
material.  Figure 6-1 (Appendix A) presents the locations of the three
performance monitoring wells. The performance monitoring wells were located
downgradient of the injection well array in order to obtain performance data
following amendment injection. The performance monitoring wells were installed
using HSA drilling methods and soil sample collection procedures described in
Section 5.3.2 of the July 2012 work plan. Well completion logs for the
performance monitoring wells are presented in Appendix E.

Performance Monitoring Well Materials

The wells were constructed of 2-inch ID Schedule 40 PVC riser, 5-foot long
screen (0.010-inch factory-slotted), and bottom plugs. The annular space
around the screen and approximately one (1) to two (2) feet above the well
screen was filled with pre-washed #5 sand. The annular space above the sand
was sealed with bentonite chips and hydrated with potable water. The remaining
annulus was filled with a bentonite slurry to approximately 1 foot bgs. The
monitoring wells were completed with a 2-foot by 2-foot concrete pad
surrounding a 8-inch flushmount well protector and locking expansion cap. Well
completion logs for the three performance monitoring wells are presented in
Appendix E.
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Performance Monitoring Well Development and Sampling

The newly installed performance monitoring well PM-1 was developed on
October 23, 2012. Performance monitoring wells PM-2 and PM-3 were
developed on November 5, 2012. During development on each date, water
quality (temperature, pH, and specific conductance) was measured and a
minimum of five well volumes of water was removed. Development continued
until at least five well volumes have been removed and the water quality
measurements stabilized within approximately 10 percent variance over three
successive measurement intervals. Development logs are presented in
Appendix G.

Groundwater samples were collected from the performance monitoring wells
PM-1 through PM-3 on November 5, 2012. The results of the laboratory
analyses performed on the water samples are presented on Table 6-3.

6.4.3 ABC Material Handling and Mixing Procedures

Prior to material delivery AMEC cordoned off an area adjacent to the injection
wells for material and equipment storage using orange barricade fencing. Figure
6-1 (Appendix A) presents the staging area location. The substrate concentrate
was delivered in two 270 gallon HPDE totes.  For this Pilot Study, the dosage
for ABC was 137 gal of ABC diluted with 957 gal of water for injection per well. In
addition to the ABC, 6 gallons of concentrated AcceleriteTM, a bioremediation
nutrient that enhances anaerobic microbial reductive dechlorination
manufactured by JRW Bioremediation was mixed into solution. Each well
received approximately 1,100 gallons of injection of fluid.

Material mixing, storage, and injection was implemented using AMEC owned
injection equipment that was mobilized to the site in an enclosed single axle
process trailer on December 7, 2012. The material mixing equipment consisted
of a 1,500-gallon, high density polyethylene (HDPE) tank and ancillary process
equipment. Figure 6-4 (Appendix A) presents the process equipment and the
process flow diagram for material mixing. Pilot test injections were conducted at
the Site on December 8, 2012.

Substrate concentrate was transferred to the make-up process tanks by an
electrically-powered tote pump equipped with a flow totalizing meter and
ancillary piping and controls. Potable water was supplied by a process water
pipe located on the exterior of the facility and was connected to the mixing
container by 1.5 in PVC hose equipped with a flow totalizing meter and ancillary
piping and controls. AcceleriteTM was measured with a graduated cylinder and
added directly into the mixing container.
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All mixing and process equipment for the pilot test injection was powered by a
gasoline-powered generator. Mixing of the substrate concentrate and water to
generate the injectate was performed by an electrically-powered centrifugal
pump. The blend tank was connected to a centrifugal pump controlled by
manual switches located in the main control panel in the process trailer.

The connection from the blend tank to the injection pump was made by a
combination of 1.0 in Schedule 40 PVC pipe and 1.0 in PVC hose. The
discharge from the pump was connected to a distribution manifold with flow
totalizing instrumentation at its inlet. The distribution manifold provides for
simultaneous injection into multiple wells and has flow control valves and flow
and pressure instrumentation for each of the individual branches.  Sections of
1.0 in braided PVC hose rated for 150 psi service were used as the header for
conveyance of the injectate to the injection well heads.

After adequate mixing, valves in the inlet line of the injection pump were opened
to begin the injection operation.

6.4.4 Product ABC Injection and Monitoring Methods

The three injection wells were simultaneously injected. Each injection point
received approximately 1,100 gallons of injectate delivered at a flow rate of 2.5
gpm. The flow rate was chosen after reviewing the results from the step injection
pilot test to ensure adequate distribution in the matrix. Flow rates and pressures
to each injection well were monitored throughout the injection process. A flow
rate of 2.5 gpm was consistently maintained and no appreciable back pressure
from the formation was observed.

The delivery hoses were equipped with cam lock fittings and connected to each
well head assembly. Each well head assembly was constructed from Schedule
40 PVC pipe and fittings (or equivalent) and attached to each well head using
cam lock fittings. Each well head assemble was equipped with a ball valve and
pressure gage.

6.4.5 ABC Injection ERD Results

The Pilot ERD injection was conducted December 8, 2012. Five performance
monitoring sampling events were conducted from December 28, 2012 through
May 3, 2013. The performance monitoring data are presented in Tables 6-2
through 6-6.

As noted in the baseline sampling results competing electron acceptors iron,
manganese, nitrate and sulfate were at very low concentrations (Table 6-5).
Over the duration of the performance monitoring, nitrate was reduced from the
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very low baseline levels to below detection limits at MW-59(29) and PM-3.
Sulfate remained above detection limits at most of the performance monitoring
wells. However, significant sulfate reduction occurred at MW-59(29) and PM-1.
Sulfate concentrations at PM-1 were reduced by 75% from a baseline of 7.9
mg/L to 1.9 mg/L indicating that the amendment injection was resulting in
reducing conditions.

Geochemical data from performance monitoring are presented in Table 6-2. The
baseline data for the ERD Pilot area indicated a mean redox potential of -61.6
mV and concentrations of dissolved oxygen from 0.06 to 0.61 mg/L. At MW-
59(29), redox potential was reduced by 50% from -81 mV to -132 mV within
approximately 60 days of injection and remained below the baseline level
throughout the five month performance monitoring period. Dissolved oxygen
was reduced to less than half of the baseline concentration within 90 days of
injection and remained at those levels during performance monitoring. During
the first 30 days following the injection, pH declined by approximately 1.5 units at
MW-59(29). Some reduction in pH is typical following injection of an ERD
amendment since the amendment contains a mixture of fatty acids and low
molecular weight carboxylic acids are formed during the fermentation process.
These low molecular weight organic acids release hydrogen as the electron
donor driving the anaerobic dechlorination process. At MW-59(29), the pH had
returned to baseline conditions within 60 days of injection.

A similar pattern of geochemical results were observed at MW-81(27) during
performance monitoring. Redox potential was reduced from -65 mV to near
sulfate reducing conditions (-153 mV) within 60 days of injection. Although redox
potentials subsequently increased over the next three months they remained
below the baseline level.

At PM-1, ORP significantly declined from -79 mV to near sulfate reducing
conditions (-155 mV) within 60 days of injection. A similar decline in redox
potential was also observed at PM-2. At PM-1 and PM-2 the mean redox
potentials for the five months of the performance monitoring were -138 mV and -
125 mV. At injection well INJ-1 redox potential was reduced from +46 mV to -51
mV. The decline in redox potential at INJ-1 is significant because of the proximity
of the injection well to the pond which is a large and continual source of recharge
of aerated water. The geochemical data indicate that injection of the amendment
had pushed the system toward more reducing conditions.

At MW-59(29), total organic carbon (TOC) increased from a baseline
concentration of 10 mg/L to 1,300 mg/L during the January 7, 2013 sampling
event indicating that a significant quantity of the amendment was in the vicinity of
this monitoring well within 30 days of injection. TOC concentrations subsequently
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declined to 33% and 15% of this peak level during the following monthly
monitoring events and had returned to near baseline by May 2013. These data
indicate a limited retention time with a likely maximum of 60 days for the
amendment in the source area.

Sampling data at MW-59(29) in February 2013 indicated appropriate breakdown
of the ethyl lactate and higher molecular weight fatty acids had occurred (Table
6-4). The concentration trends for the volatile fatty acids (VFA) at MW-59(29)
were consistent with the trend indicated for TOC. Table 6-4 presents a summary
of the volatile fatty acid data collected during the performance monitoring. In
March, the concentrations of the breakdown products had declined to
approximately half of their February levels.

TOC concentrations also reached their maximum level at MW-81(27) of 190
mg/L approximately 30 days after injection. By February 5, 2013, TOC had
declined to 26 mg/L indicating a relatively rapid return to baseline levels. VFA
levels peaked at MW-81(27) in February 2013 with concentrations that were
generally consistent with the TOC level.

TOC and breakdown product concentrations at PM-1, PM-2 or PM-3 were not
affected as a result of the pilot injection. However, TOC concentrations at the
three injection wells 90 days after injection were similar in magnitude to the level
observed at MW-59(29) at 30 days after injection.

Figure 6-5 (Appendix A) presents a potentiometric map for the ERD Pilot study
area during December 17, 2012 which indicates that the primary flow vector in
the area is toward MW-59. A potentiometric map for the area from March 4,
2013 (Figure 6-6) also indicates that the primary component of flow is toward the
southeast toward MW-52 and MW-59. Prior to the pilot study, determination of
groundwater flow direction in the source area was based on data from wells MW-
59(29) and monitoring wells beneath the building (MW-68 and MW-76) which
indicated a more easterly flow direction. As indicated in Figures 3-14 and 3-15,
the gradient flattens and groundwater flow direction becomes more easterly
between MW-59(29) and the building. However, groundwater flow in the pilot
area is strongly influenced by the pond and in its immediate vicinity has a much
higher gradient and a more southeasterly component of flow. The TOC data from
the pilot study correlate with the groundwater flow pattern since a more of the
amendment mass would have been advectively transported along the primary
flow component.

Prior to the pilot test, estimation of groundwater velocity in this area had also
been based largely on MW-59(29) and wells beneath the building. Based on
groundwater elevation data from December 2012 and March 2013, seepage
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velocities from INJ-1 to MW-59 range from 4.06-5.13 ft/day. Mean seepage
velocities from INJ-1 to PM-1 and PM-2 were 5.6 ft/day and 3.43 ft/day.
Conversely, seepage velocities from INJ-2 and INJ-3 to PM-3 ranged from 0.32
ft/day to 1.03 ft/day.

Figure 3-3 (cross section B- B’) provides an west to east cross section for the
injection and observation wells in the pilot area. As indicated in Figure 3-3 (and
in the soil boring log for PM-1), monitoring well PM-1, located approximately 10 ft
east of INJ-1 has the majority of its screened interval in a sand with a high silt
content. In conjunction with the local groundwater flow patterns, this less
permeable lense also contributed to preferential transport of the amendment to
MW-59 and MW-81 and the lack of increased TOC at monitoring points PM-1
through PM-3. Since this lense is at the same elevation as the injection interval,
much of the amendment injected into INJ-1 was deflected to the southeast
toward MW-59 and to a lesser extent to the northeast toward MW-81,
respectively. Due to the high flow velocities in the area, it is likely that
amendment injected at INJ-1 was sufficiently deflected and transported away
from both PM-1 and PM-2 so that it was not observed at these locations.

Performance monitoring well PM-2 was intended to be the furthest downgradient
observation point for amendment injected at INJ-1 since it was located at the
estimated maximum extent of downgradient influence. As such, it was not
expected to be influenced significantly by amendment injected at INJ-2 or INJ-3.
As indicated in Figure 3-2 (cross section A-A’), a portion of the screened interval
of INJ-2 is within a silt lense which likely further reduced the potential that PM-2
would be influenced by amendment injected at that point. Amendment injected
at INJ-3 would have been transported to the east and southeast due to the
localized flow vectors and high seepage velocity and would not have been
observed at PM-2. Monitoring well PM-3 located approximately 45 ft
downgradient from INJ-2 and INJ-3 was installed as the terminal observation
point for the pilot test to evaluate if influence from the injection would be
observed at that downgradient distance. The lack of appearance of amendment
at PM-3 is consistent with observations in the tracer tests and the decreased
groundwater velocities between PM-2 and PM-3.

Although an increased level of TOC was not observed at PM-1 through PM-3,
the injection wells had elevated concentrations of TOC approximately 90 days
after the pilot injection. The most elevated TOC levels were found at INJ-2
(3,900 mg/L). As indicated, a significant part of the screened interval for INJ-2 is
within a silt lense. Elevated TOC levels were also observed at INJ-1. Although
INJ-1 is not screened within a silt lense, such a feature is in relatively close
proximity of that injection well. The elevated TOC levels found in groundwater
samples from the injection wells several months after injection indicate some
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adsorption of the fatty acid fraction of the amendment on the silt lenses. Where
such adsorption occurs, this will provide a beneficial effect of a sustained low
concentration release of the electron donor. Monitoring points screened in the
sands with high silt content, such as PM-1, did not exhibit any significant
increase in TOC suggesting limited penetration of the amendment into the silt
rich sands. Conversely, pilot monitoring wells screened in the sands such as
MW-59(29) indicated relatively rapid transport and limited residence of the
amendment in that lithology. These data indicate that non-uniform distribution of
amendment is likely to occur and that phenomena will be exacerbated where
flow velocities are greater.

As indicated the data suggest that a significant amount of the amendment was
deflected toward MW-59(29) and changes in the VOC concentrations at that well
strongly indicate that reductive dechlorination occurred. The concentration of
cis-1,2-DCE declined by 60% within 90 days of injection. During this time vinyl
chloride concentrations increased in a corresponding fashion. TCE was not
detected but cis-1,2-DCE concentrations subsequently increased by
approximately 8,000 ug/L suggesting that parent compounds were being rapidly
desorbed from the matrix and dechlorinated or that cis-1,2-DCE desorbed from
the matrix. Overall vinyl chloride concentrations approximately doubled in 90
days. Additionally, ethene concentrations increased six fold to a very elevated
level (9,600 pg/L) within 90 days of injection indicating the formation of 285
pmols of end product. During this period, methane concentrations remained
stable. These data indicate rapid reductive dechlorination to completion in the
area that received the majority of the amendment.

Monitoring well MW-81(27) was the only monitoring point with significant TCE
concentrations during baseline sampling. Within 30 days of injection, TCE
concentrations had declined by approximately 33% even though TOC levels
were never significantly elevated at this well. At 60 days after injection, cis-1,2-
DCE concentrations had increased by 25% indicating that rapid dechlorination of
the parent compounds was occurring. The increase in the TCE concentration 60
days after injection indicate that desorption of the parent compounds from the
matrix was occurring. Vinyl chloride concentrations also doubled within 60 days
of injection but ethene production did not significantly increase indicating that
dechlorination at this location may have stalled at vinyl chloride due to the limited
supply of the electron donor.

At PM-1 TCE declined from 72 ug/L to below detection levels within 30 days of
injection. The concentration of cis-1,2-DCE declined 40% within 60 days of
injection before rebounding to 125% of the baseline concentration. A
corresponding increase in parent VOC was not observed concurrent with the
rebound in the cis-1,2-DCE concentration which indicates its desorption from
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the aquifer matrix. A notable increase in vinyl chloride concentrations also
occurred within 30 days of injection but did not correlate directly with the
changes in the DCE concentration. Vinyl chloride concentrations remained
relatively stable as cis-1,2-DCE concentrations subsequently rebounded.
Additionally ethene levels did not change appreciably at PM-1. This data
suggests that the amendment improved matrix desorption and that some
dechlorination occurred but that reduction was limited due to the limited supply of
electron donor.

At PM-2, TCE levels declined 67% within 30 days of injection and had been
reduced to 15% of the baseline concentration within 90 days of injection. Cis-1,2-
DCE and vinyl chloride concentrations declined by approximately 33% in a
relatively consistent manner over a period of 90 days following injection. An
appreciable increase in ethene concentrations was not observed at PM-2,
suggesting that dechlorination was proceeding to completion even with the
limited electron donor supply.

Although only very limited results were expected at PM-3, TCE declined to below
detection limits within 30 days of injection. Cis-1,2-DCE concentrations
increased somewhat for the first 90 days after injection but an overall decrease
was observed by the end of the performance monitoring period. Vinyl chloride
concentrations increased by about 30% in the initial 60 days after injection. cis-
1,2-DCE and vinyl chloride concentrations at PM-2 declined during the time their
concentrations increased at PM-3 indicating some desorption of DCE from the
matrix upgradient of PM-3 followed by dechlorination. Ethene concentrations did
not reflect complete degradation.

DHC populations at the monitoring wells increased by one to three orders of
magnitude following injection. The DHC populations observed in the March 2013
sampling event were within the appropriate range for complete dechlorination to
occur.

6.5 ISCR Pilot Test Results

In addition to enhanced reductive dechlorination, the preferred alternative from
the FS involved the use of in-situ chemical reduction at the downgradient edges
of the source area and down-gradient treatment zones. In-situ chemical
reduction involves the synergistic effects of anaerobic reductive dechlorination in
combination with direct chemical reduction by metals and is achieved by the co-
injection of a carbon source and ZVI. The amendment used for the pilot test,
referred to as ABC+, is manufactured by Redox Tech, Inc under license from
Adventus. Redox Tech and Adventus hold patent rights for ISCR amendments.
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ABC+ is a mixture of microscale ZVI blended with ABC (a special blend of
lactates, glycols, esters, fatty acids, and a phosphate buffering agent).

In October 2012, ABC+(also referred to as ZVI in this plan) was injected in the
ISCR pilot test Area located in the vicinity of MW-26 (Figure 6-2 Appendix A).
Three borings and two monitoring wells were subsequently installed
downgradient from the injection zone to obtain information with respect to the
distance that the amendment propagated and the overall effects of the injections.
The following sections describe the implementation and performance monitoring
of the pilot injection of ABC+ in the ISCR Pilot area.

6.5.1 ABCH+ Injection

In October 2012, Redox Tech injected ABC+ into eight locations along two rows
spaced approximately 15 ft apart and aligned transverse to the local
groundwater flow direction. ABC+ was also injected in two additional borings
(ZVI-INJ-9 and ZVI-INJ-10) located between these two primary rows as shown in
Figure 6-2. A total of approximately 35,900 Ibs of ABC+ (26,400 Ibs ZVI, 9,500
Ibs ABC) was injected as 17,600 gallons of slurry in these ten locations. At each
location except ZVI-INJ-9 and ZVI-INJ-10, two boreholes were used for deep
and shallow emplacement of the amendment. Injections were conducted from
approximately 45 ft bgs to 10 ft bgs in a bottom up method over successive 3 ft
intervals. Each location received approximately 1,760 gal of amendment which
was injected at pressures of approximately 100 psi. No problems were
encountered except during injection at ZVI-INJ-8. During injection in the shallow
interval at that location amendment surfaced at nearby MW-16.

6.5.2 Investigation Boring and Monitoring Well Installation

In December 2012, three investigation borings and two, 2 in diameter monitoring
wells nests designated ZVI-1 and ZVI-2 were installed to obtain performance
data following amendment injection. Performance monitoring well nest ZVI-1
was installed on December 2, 2012. Performance monitoring well nest ZVI-2
was installed on December 3 and 4, 2012. Each well was constructed using 2-
inch diameter PVC well material. Figure 6-2 (Appendix A) presents the locations
of the two performance monitoring wells.  The performance monitoring wells
were installed using rotosonic drilling methods and soil sample collection
procedures described in Section 5.3.2 of the July 2012 work plan. Well
completion logs for the performance monitoring wells are presented in Appendix
E.
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Soil Boring Installation

To confirm horizontal propagation of the ZVI, continuous core samples were
collected at three locations at varying distances from injection points after
addition of the amendment. The locations of the soil borings (B86, B87, B88),)
are presented on Figure 6-2 (Appendix A). The soil cores were collected using
Rotosonic™ drilling methods and visually inspected for the ZVI amendment to
depths ranging from 0 to 59 feet bgs. In addition to evaluating for horizontal
propagation, the soil cores were inspected for consistent vertical propagation in
order to evaluate the effectiveness of the injection methods utilized at the Site.
The core samples were photographed in the field and the details were noted on
the soil boring logs in Appendix E.

Based on visual observation of the core samples, ZVI seams were apparent
within silt but were not apparent within the samples that consist primarily of sand.
Horizontal propagation of ZVI extended beyond soil boring ZVI-1, which is
approximately 12 ft from the edge of the injection array. ZVI was observed at 22
ft from the edge of the injection array within a silt layer. In addition to horizontal
propagation, vertical propagation occurred in the study area as ZVI was
observed in a silt layer approximately 47 feet deep at soil boring B-87 location.
Figure 6-2 presents the location of soil boring B-87 which is approximately 10
feet from the injection array.

To evaluate iron content within the sand formation, select soil samples consisting
of 1.5 to 3 ft of boring material were collected from locations within the 10 ft
Rotosonic cores and submitted to a laboratory for total iron analyses. The results
of the total iron analyses are presented on Table 6-6. In addition, these samples
were also analyzed for TOC and TOC results are presented on Table 6-6 as
well. A copy of the laboratory report is presented in Appendix F.

Performance Monitoring Well Materials

The wells were constructed of 2-inch ID Schedule 40 PVC riser, 5-foot long
screen (0.010-inch factory-slotted), and bottom plugs. The annular space
around the screen and approximately one (1) to two (2) feet above the well
screen was filled with pre-washed #5 sand. The annular space above the sand
was sealed with bentonite chips and hydrated with potable water. The remaining
annulus was filled with a bentonite slurry to approximately 1 foot bgs. The
performance monitoring wells were completed with a 2-foot by 2-foot concrete
pad surrounding a 8-inch flushmount well protector and locking expansion cap.
Well completion logs for the two performance monitoring well nest presented in
Appendix E.
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6.5.3 Monitoring Well Development and Sampling

The newly installed monitoring wells [ZVI-1(16.5), ZVI-1(34.5), ZVI-2(17.5), and
ZV1-2(32.5)] were developed on December 4 and 5, 2012. During development,
water quality (temperature, pH, and specific conductance) was measured and a
minimum of five well volumes of water was removed. Development continued
until at least five well volumes have been removed and the water quality
measurements stabilized within approximately 10 percent variance over three
successive measurement intervals. Development logs are presented in
Appendix G.

On December 18, 2012, groundwater samples were collected from the newly
installed monitoring wells. The results of the laboratory analyses performed on
the water samples are presented on Table 6-2 through 6-5.

6.5.4 ABCH+ Injection Results

The Pilot ISCR injections were conducted October 29-31, 2012. Five
performance monitoring sampling events were conducted from December 18,
2012 through May 3, 2013. The performance monitoring data are presented in
Tables 6-2 through 6-5.

As noted in the baseline sampling results, competing electron acceptors iron,
manganese, and nitrate were generally at very low concentrations (Table 6-5).
Over the duration of the performance monitoring, nitrate concentrations
remained unaffected. Iron concentrations increased significantly at MW-16 from
0.15 mg/L to 27 mg/L over the five month performance testing period. Iron
concentrations at MW-26(28.8) increased to a lesser extent from 0.15 mg/L to
6.7 mg/L over the five month period. Soluble manganese concentrations
increased by an order of magnitude at these wells during performance
monitoring.

Sulfate concentrations at MW-16 were reduced by 20% during performance
monitoring. More notably, sulfate concentrations were reduced at MW-26(28.8)
by more than 95% to below detection levels at 60 days after injection. Sulfate
concentrations had rebounded to 5.1 mg/L by the end of performance
monitoring.

At both MW-16 and MW-26(28.8), increased iron and manganese concentrations
and reduced sulfate concentrations correlate with an increase in the TOC levels.
At MW-16, TOC levels increased from 1.7 mg/L to 43 mg/L over the five months
of monitoring. At MW-26(28.8) TOC increased from 1.1 mg/L to 240 mg/L before
declining to 140 mg/L. The lowest concentration of sulfate corresponded with the
highest TOC concentration in January 2013. Iron and manganese were not
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quantified in January 2013 when the highest TOC levels were observed but the
highest level of soluble iron was observed in December 2012. Additionally,
elevated iron and manganese levels were observed four to five months after
injection and TOC remained somewhat elevated at these events. Overall, the
data from MW-16 and MW-26 indicate the establishment of iron to sulfate
reducing conditions at these wells.

Monitoring points ZVI-1 and ZVI-2 were installed after completion of the
injections. Monitoring point ZVI-1 is located approximately 12 ft downgradient
from the edge of the ZVI injection array along the primary groundwater flow
vector. The initial data for these wells was obtained December 18, 2012. The
initial data from the shallow interval of ZVI-1 indicated very elevated
concentrations of iron (23 mg/L) and manganese (5.7 mg/L). Significant
concentrations of iron (15 mg/L) and manganese (0.77 mg/L) were also
observed in the deep interval of ZVI-1(34.5) during the initial sampling event.
These very elevated levels of iron and manganese at ZVI-1 corresponded with
the maximum observed levels of TOC at this well. In subsequent monitoring
events, TOC declined at both intervals at ZVI-1 and both iron and manganese
concentrations declined.

Iron and manganese concentrations at ZVI-2 exhibited a similar trend that was
not as well correlated with TOC. In the deeper interval at ZVI-2(32.5), the
maximum TOC, iron and manganese concentrations were observed during the
December sampling event. Over the next five months, concentrations of TOC
declined and the concentrations of iron and manganese also decreased.
Manganese exhibited a similar correlation with TOC in the upper interval of ZVI-
2(17.5) but iron concentrations fluctuated as TOC declined. However, a
significant increase in TOC concentration was not observed at the upper interval
of ZVI-2.

Groundwater flow in the ISCR pilot area is to the southeast. Seepage velocities
in the area are relatively high (1.25 to 1.55 ft/day). The data for metals and
sulfate suggest that the ABC or more soluble fractions of the ABC co-injected
with the iron migrated downgradient from the injection zone relatively rapidly.
Monitoring point ZVI-1, approximately 15 ft from the injection array in the
direction of groundwater flow exhibited the most notable increase in iron and
TOC among the pilot monitoring wells. This notable increase in TOC and iron
concentrations was observed approximately one month after injection. After the
initial pulse the more soluble fractions of ABC were transported downgradient
from ZVI-1, TOC levels declined and conditions became less amenable to iron
reduction resulting in declining soluble iron concentrations.
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These conditions or trends were also evidenced at ZVI-2 but were less
significant in strength because that monitoring point is approximately 22 ft
downgradient along the primary flow path, MW-26 is directly aligned along the
primary groundwater flow vector with only the injection points on the western
side of the array (ZVI-INJ-4, ZVI-INJ-8 and ZVI-INJ-10). As such, effects related
to advective transport of soluble amendment would be expected to be less
notable at MW-26 since its location makes it tangential to the majority of the flux
passing through the injection array. However, the maximum soluble iron
concentrations at MW-26 occurred in December 2012 when TOC levels were not
quantified and therefore the trends noted at ZVI-1 and ZVI-2 may have also
occurred at MW-26 but were not detected.

During the December 2012 sampling event, total iron in the upper interval of ZVI-
1 was detected at 23 mg/L but ferrous iron was detected at 6.0 mg/L. A similar
difference between total and ferrous iron was observed at the deeper interval of
ZV1-1. Over the duration of the monitoring program, the difference between
soluble iron and total iron at ZVI-1 declined. In general, a significant difference in
these parameters did not occur at the other monitoring locations. These data
suggest that zero valent iron was propagated from the injection array to at least
the distance of ZVI-1.

Geochemical data from performance monitoring are presented in Table 6-2. At
MW-16, redox potential declined from -21 mV in baseline sampling to -124 mV at
the end of the five month performance monitoring period. Dissolved oxygen
remained at approximately the baseline level during performance monitoring.

At MW-26(17.5), redox potential declined from a baseline level of -32.4 mV to -
108 mV in May 2013. This decline in redox potential was observed even though
TOC levels were not significantly elevated at this interval in this well. Redox
potential in the deeper interval of MW-26 declined from a baseline of 204 mV to -
714 mV in January 2013 when the maximum TOC level was observed.
Although TOC levels subsequently declined, the redox potential remained near
the level associated with the maximum TOC concentration. The relatively
consistent negative ORP levels as TOC concentrations declined are indicative of
reducing conditions being maintained by the injected ZVI.

In the upper interval of ZVI-1(16.5), redox potential declined from -106 mV to -
170 mV as TOC declined from 510 mg/L to 34 mg/L. A similar trend was noted in
the deep interval of ZVI-1 and both intervals at ZVI-2. These conditions strongly
indicate that reducing conditions were being maintained by the injected ZVI. In
both intervals at ZVI-1, pH increased by between 0.5 and 1.0 SU. This range of
pH increase is typical following injection of ZVI and results from the reaction of
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the iron with water and oxygen liberating hydrogen gas and creating iron
hydroxides.

At monitoring well MW-16, TCE concentrations declined by approximately 53%
even though TOC levels were not significantly elevated at this well. At
approximately five months post injection, cis-1,2-DCE concentrations had
increased by 15% but vinyl chloride concentrations had doubled indicating that
reductive dechlorination by hydrogenolysis was predominant over the beta
elimination pathway.

At MW-26(17.5), the limited amount of TCE observed in baseline sampling was
reduced to below detection limits within two months of the pilot injection. The
concentration of cis-1,2-DCE significantly increased by 55% indicating matrix
desorption was occurring.  Vinyl chloride concentrations increased in a
corresponding fashion indicating that reductive dechlorination along the
biological pathway was predominant. Vinyl chloride also doubled within five
months of injection.

At MW-26(28.8), TCE concentrations declined from 22 ug/L to 1.9 pg/L (91%)
over the duration of the performance monitoring period. Concentrations of cis-
1,2-DCE increased by an order of magnitude within two months of injection (45
Mg/L to 480 pg/L). Vinyl chloride concentrations in the deep interval of MW-
26(28.8) increased with the cis-1,2-DCE concentrations in a corollary fashion.
These data indicate that significant matrix desporption followed by reductive
dechlorination occurred in the vicinity of MW-26. However very limited ethene
was observed at MW-26 indicating that dechlorination did not proceed to
completion due to the declining TOC levels.

At ZVI-1(16.5), TCE declined from 3.5 pg/L to below detection levels within 90
days of injection. The concentrations of cis-1,2-DCE and vinyl chloride fluctuated
and did not exhibit any significant decline in concentration which likely reflects
the rapid transport of the soluble ABC fractions from this well. Although cis-1,2-
DCE and vinyl chloride concentrations fluctuated, production of ethene did occur.
In the deeper interval, TCE concentrations declined by 70% within the
performance monitoring period. Concentrations of cis-1,2-DCE and vinyl chloride
initially declined then rebounded in this interval. Ethene production was very
limited in the lower interval because there was not significant growth in the DHC
population in this interval. It should be noted that TCE concentrations did decline
significantly with limited TOC and with rebounding concentrations of ERD
daughters which suggests that beta elimination was responsible for the TCE
decline.
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At ZVI1-2(17.5), the TCE, DCE and vinyl chloride levels exhibited trends similar to
those noted in the deeper interval of ZVI-1. However, there was some ethene
production and the DHC population increased significantly suggesting both
pathways were involved. At ZVI-2(32.5), TCE concentrations declined from 16
Mg/L to below detection over the duration of the performance monitoring period.
Significant increases in the concentrations of cis-1,2-DCE and vinyl chloride
were observed that indicated matrix desporption followed by reductive
dechlorination was occurring. Some limited ethene production was observed but
the levels indicated that dechlorination did not proceed to completion due to the
declining TOC levels.

DHC populations at ZVI-1 and ZVI-2 increased by two to four orders of
magnitude following injection. With the exception of the deeper interval at ZVI-1,
the DHC populations observed in the May 2013 sampling event were within the
appropriate range for complete dechlorination to occur.

6.6 Sub-Slab Vapor Depressurization Pilot Test Results
6.6.1 Summary of Indoor Air Investigation and Recommendations

Indoor air samples collected in the Plant during the Phase 2 FSI suggest that
vapor intrusion is not a risk to Plant workers. However, based on the sub-slab
soil vapor concentrations detected at one or more test locations, sub-slab
depressurization (SSD) or vapor extraction was recommended to mitigate vapors
beneath the sub-slab in connection with source area treatment.

Based on the results of the sub slab vapor sample testing performed in 2010 and
2011 beneath the Plant floor, low-flow vapor extraction at several locations
would be initiated prior to and during the biostimulant and ISCR injections since
sub-slab daughter VOC vapor concentrations may increase upon implementation
of source area treatment. The SSD system would be a conservative measure
protective of industrial workers until source area concentrations are reduced
through remediation.

6.6.2 December 2012 SSD Pilot Tests
Extraction Well/Vapor Point Configuration and Installation

In order to conduct sub-slab communication testing, a temporary sub-slab
extraction well and multiple vapor monitoring points were installed at the Plant
near monitoring well MW-72 in December 2012. The extraction well was fitted
with a 4-inch diameter PVC pipe and 0.01-inch slotted screen approximately 6
inches long. To facilitate the installation of the extraction well, a 12-inch
diameter concrete core was removed from the floor using a concrete coring
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machine. Once removed, the sub-base granular material (sand) beneath the
cored location was removed to a depth of approximately 14 inches bgs.
Approximately 2 inches of sand pack was added to the excavation prior to
installing the well. The well (open bottom) was then installed on top of the sand
pack with the screen portion directly beneath the slab. Sand pack was used to
backfill around the screen. The annulus between the well casing and slab was
sealed with hydrated granular bentonite. Figure 6-7 (Appendix A) presents the
location of the temporary vacuum extraction well VE-1.

Sub-slab communication testing was performed by measuring the differential
vapor pressure between the sub-slab soil and the Plant. Approximately ten feet
from the extraction well, AMEC installed an array of temporary vapor points by
drilling a 1/2-inch diameter hole through the slab and sealing in a Ys-inch OD
polyethylene tube within the hole using bentonite sealing materials. Figure 6-7
(Appendix A) presents the location of the temporary vapor points that are equally
spaced approximately 15 feet apart.

In addition to monitoring the temporary vapor points, existing sub-slab vapor
probes VP-1 through VP-6 were used as vapor monitoring points.

Following extraction well and vapor point installation, AMEC connected the
extraction well to a Rotron 303 regenerative blower using PVC 40 pipe and
fittings. The discharge of the blower was passed through a gas phase activated
carbon polisher. Discharge line from the polisher was routed outside of the
Plant.

Sub-Slab Communication and Vacuum Extraction Testing

Sub-slab communication testing was performed during a period of limited Plant
activities to minimize wind driven transport. Prior to testing, Plant doors,
windows, and ventilators were also closed to minimize wind driven transport.
Differential pressures between the sub-slab and the Plant were recorded at each
vapor probe/point location prior to the extraction test and during the extraction of
vapors using a manometer capable of measuring a 0.001 inch of water column
(WC) change. In addition to using the manometer, each vapor point location
was connected to magnehelic gauges for recording differential pressure in
inches WC.

Baseline differential pressures were measured from the vapor points prior to
extraction activities. Table 6-7 presents the results of the sub slab differential
pressure readings. At each vapor point, a positive pressure was recorded,
between the subsurface and the Plant which the indicates potential for vapors to
migrate from beneath the slab to indoors. Since indoor air surveys indicated
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concentrations below risk levels, direct communication is impeded by the low-
permeable concrete pad.

The purpose of the individual tests was to document optimum vapor flow
conditions within the soil beneath the slab. For each step, vacuum and flow at
the slab extraction point and vacuum response at each vapor monitoring point
was be recorded. The first test was performed at 5-inches WC at the extraction
point. Subsequent testing was performed at 10, 20, 23 and 40 inches WC.
Each test lasted approximately 30 minutes with a lull of at least 10 minutes
between tests to allow or equilibrium conditions. Differential pressures at the
vapor monitoring points were monitored and compared to pre-extraction
measurements for confirming equilibration between tests. Measurements
recorded during the step tests are presented on Table 6-7.

VOC Emission Testing

AMEC collected two vapor samples during the December 2012 pilot testing for
estimating VOC emissions during the pilot test to determine if vapor phase
treatment will be required with a sub-slab depressurization system. During the
first and last tests, a grab sample of air from the suction side of the blower was
collected using pre-cleaned, evacuated, 6-liter, stainless steel Summa®
canisters. The Summa® canisters were submitted, under chain of custody, to
ALS Laboratory Group in Cincinnati, Ohio, for analysis for VOCs using EPA
Method TO-15. Table 6-8 (Appendix B) presents the results of the vapor
analyses for select compounds. Compounds tested for and the results of the
analytical testing performed on the vapor samples are presented on the
laboratory reports. A copy of the laboratory reports are presented in Appendix J.

6.6.3 Wall and Column Footer Evaluation

To assist in the design of the SSDS, AMEC attempted to obtain as-built drawings
for the Plant. AMEC reviewed multiple engineering drawings of the facility, but
none of the plans provided detail of the column supports and interior wall
supports. On June 25, and June 26, 2013, AMEC personnel performed intrusive
inspections at two column footings and three interior wall footings within the
Plant. The assessment was performed using a rotary hammer drill and a 5/8-
inch diameter concrete bit to assess for footer dimensions surrounding the
column post and at interior walls. In addition, at each location, a 12-inch
diameter core was removed from slab floor using a concrete coring machine to
visually inspect the footers. Backfill beneath the 12-inch core was excavated by
hand to approximately 20 inches at the assessed locations. This assessment
was performed at locations pre-selected for potential extraction sump locations.
These locations are identified by Plant stations designated as B21, D23, F19,
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F21, and H21. Figure 6-7 presents the Plant station locations. Details of the
footers are shown on five cross-sections that were developed for each station
based on the findings of this assessment and the visual inspections. Figures 6-8
through 6-12 (Appendix A) presents the cross-sections for Plant stations B21,
D23, F19, F21, and H21.

6.6.4 Additional Extraction Well Installation

Within the 12-inch diameter slab openings at Plant stations B21, D23, F19, F21,
and H21, a temporary sub-slab extraction well was installed to facilitate
extraction testing at each location. The extraction well consisted of a 4-inch
diameter PVC pipe fitted with a 0.01-inch slotted screen approximately 6 inches
long. Prior to installation, the footer assessment excavations were backfilled
with washed pea gravel to approximately 14 inches bgs. The well (open bottom)
was then installed on top of the pea gravel with the screen portion directly
beneath the slab. Additional pea gravel was used to backfill around the screen.
The annulus between the well casing and slab was sealed with hydrated
bentonite/concrete slurry. Figure 6-7 (Appendix A) presents the location of the
vacuum extraction wells.

6.6.5 Additional Sub-Slab Communication and Extraction Well Testing

At each footer assessment location, sub-slab vapors were extracted for
approximately 10 minutes in order to obtain additional data for final SSDS
design. The additional extraction well testing was completed to provide a more
comprehensive data set and to evaluate the small radius of influences recorded
during the December 2012 pilot test.

Using a 6.5 horsepower shop vac, vacuum was applied at each of the five test
locations. Prior to initiating extraction at each location, differential pressures
between the sub-slab and the Plant were recorded at one or more permanent
sub-slab vapor probes (VP-1 through VP-7). Measurements were recorded prior
to the extraction tests and during the extraction tests using a manometer capable
of measuring a 0.001 inch of water column (WC) change. Table 6-7 presents
the results of the sub-slab differential pressure readings. At each measured
vapor probe location, a positive pressure was recorded.

Vacuum extraction conducted at the five test locations were conducted at
vacuum levels ranging from 11 inches WC to 29 inches WC. Differential
pressures at select vapor monitoring probes were monitored and compared to
pre-extraction measurements for confirming equilibration between tests.
Measurements recorded during the tests are presented on Table 6-7.
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6.6.6 Radius of Influence Testing

Data collected during the December 2012 and June 2013 vapor extraction tests
were evaluated for radius of influence (ROI) and sufficient vacuum beneath the
sub-slab to address the area above the treatment zone.

During the December 2012 pilot test, negative vacuum was only measured in
vapor points TP-1 and VP-6, which were located within 15 feet of temporary
extraction well VE-1. The next closest point (TP-2) was approximately 30 feet
from VE-1 where negative pressure readings were not sustained. Based on the
lack of negative vacuum measured during the December 2012 test, additional
tests at multiple locations were suggested and were conducted following the
footer assessment activities.

In June 2013, as described in Section 6.6.5 and 6.6.6, additional extraction
testing was conducted at five locations within the Plant. During the test, negative
pressure was measured at one or more of the existing vapor probes that were
monitored. Vapor probes monitored in June 2013 included VP-1, VP-2, VP-5,
and VP-6.

Vacuum data collected at each vapor monitoring point during each test were
tabulated and plotted on a graph. Using graphical methods (Nyer, 2001) by
plotting the observed vacuum against the radial distance from the extraction well
and a vacuum (0.058) sufficient enough to overcome the highest winter
background reading (0.054) plus the design goal of 0.004, the effective ROl was
calculated at each extraction location. The calculated ROIs for each test are
shown on graphs presented in Appendix K.

6.7 Sub-Slab Pilot Test Analyses and Recommendations
6.7.1 Sub-Slab Communication

A positive pressure was measured at each vapor probe location prior to
conducting sub-slab vapor extraction in December 2012 and June 2013. With
sub-slab pressures greater than zero, there is a potential for vapors to migrate
through voids in the Plant floor. Based on visual observations, the Plant floor
appears to be a good shape and did not have any noticeable cracks in the visible
areas of the floor. The concrete floor has been painted with an epoxy coating,
thus reducing vapor migration into the interior of the Plant.

During pilot test extraction, the subsurface soil vacuum resistance ranged
between 11 and 40 inches of WC at flows less than 130 scfm. The preferred
vacuum level for SSD operations is the lowest level possible in achieving
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negative vacuum readings beneath the sub-slab. The ideal vacuum level based
on the findings of the pilot test is approximately 11 inches WC.

Based on the results of the June 2013 sub-slab communication testing,
extracting soil vapor at approximately 11 inches WC produces an effective ROI
of at least 41 feet. An effective ROI is one that provides a negative vacuum
reading that will overcome positive winter background readings. The graphs
presented in Appendix K show effective ROI at each tested location using a
conservative “Y” value of 0.058 inches WC.

6.7.2 Sub-Slab Footer Assessment

Based on the findings of the footer assessment, the east interior wall that
separates the Plant operations area from office space provides limited
impedance to vapor flow. The same result was true for the column footers. The
central west interior wall along the forklift aisle and the west interior wall that
separates the Plant operations area from the laboratory and office space causes
impedance to soil vapor as the footer depths extend greater than 20 inches
below the floor.

6.7.3 Vapor Flow

Vapor flow measured during the pilot tests ranged between 8.9 and 121 scfm.
Where more permeable subsurface material was observed during the installation
of the extraction wells, a greater flow was observed during the extraction well
test.

6.7.4 Vapor Emissions

Based on the results of the laboratory analyses performed on the vapor samples
collected on December 18, 2012, hazardous air pollutants (HAPs) emitted were
less than permit thresholds. Based on the low-level detection of HAPs and other
VOCs, vapor treatment options are not being considered for vapors to be
discharged to the atmosphere.
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7.0 STATEMENT OF WORK

This section of the RWP describes the remedial objectives and proposed
schedules. The following is a Textron and AMEC organizational chart for the
Site work described in this Work Plan.

Textron, Inc.

Jamie Schiff
Director of
Site Remediation

AMEC
Project Manager

Principals

Paul Teichert
Principal Engineer

Paul Stork
Project Manager

Health & Safety

Licensed
Professional
Engineer

John Mazur
Central US
HSE Manager

Joe Deatherage
Senior Engineer

Local Health & Safety

Rusty Dornbusch
Project Geo-Scientist

Injection Activities
Field Team Leaders

Jacob Parker
Project Engineer

Rich Cherico
Project Environmental
Specialist

Rusty Dornbusch
Project Geo-Scientist

Well Drilling &
Sampling Activities
Field Team Leaders

Sub-Slab System
Installation
Field Team Leaders

Rusty Dornbusch
Project Geo-Scientist

Dwayne Gross
Project Geo-Scientist

Rich Cherico
Project Environmental
Specialist
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7.1 Source Area Groundwater Remediation Approach

The objective of source area remediation is to reduce the mass of VOCs in the
source area groundwater to demonstrate that the downgradient plume
concentrations are declining or stable. A breakdown of the activities to meet
that objective is detailed below:

e Analyses of vertical and horizontal extent of VOCs to be targeted for
treatment and incorporate into this RWP.

e Calculate horizontal and vertical propagation of fluids to be injected based on
the results of the pilot study.

e Installation of injection wells at desired locations based on the results of pilot
testing. Installation of additional injection wells if deemed necessary based
on soil lithology findings during initial injection well installation.

¢ Design and setup of chemical mixing and staging areas to facilitate multiple
injections.

e Analyses of injection fluids and volumes to be used for Round 1 of full-scale
implementation. Sustain or modify subsequent injection blends based on
performance monitoring results.

¢ Continuation of injection activities as needed until favorable redox conditions
are present and VOCs have decreased and appear to be on the pathway of
complete reductive dechlorination.

e Implement performance groundwater monitoring to evaluate whether
additional injections are required.

e Cease performance groundwater monitoring and begin stability monitoring
when plume concentrations at perimeter of compliance wells (POC) have
reached stable or decreasing concentrations.

e Cease stability monitoring when plume concentrations at perimeter of
compliance wells (POC) and sentinel wells have reached a stable or
decreasing concentrations through use of stability monitoring and
quantitative and temporal analyses of the data.

e Submittal of Record of Closure form to IDEM to cease remediation activities.
7.1.1 Scope of Work

The following activities will be completed as part of full-scale source area
groundwater remediation implementation:

e Prepare Health and Safety Plan
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e Obtain UIC permit exemptions

e Install injection wells and complete soil lithology profiling

e Survey injection well locations

e Set up product staging areas, product handling and mixing procedures
¢ Implement injections at the designated areas

¢ Repeat injections as needed every 90 to 180 days

e Complete performance monitoring of groundwater parameters

e Performance evaluation (reporting)
7.1.2 Contractor Information

AMEC is in the process of soliciting bids from drilling contractors to install the
injection wells. Following evaluation of the bids and contractor selection, AMEC
will select a drilling contractor based on price, site experience, technical
capabilities, and availability.

AMEC plans to contract Territorial Engineering LLC (Territorial) in Walkerton,
Indiana to survey horizontal and vertical control coordinates of the newly-
installed injection wells. Territorial has performed survey work at the Site since
2009.

AMEC'’s drilling activities will be directed by Mr. Paul Stork under the review of
Mr. Joe Deatherage. Field team leaders for AMEC (listed in Section 7.0) will be
responsible for oversight, soil and groundwater data collection and sampling, if
deemed necessary. If any sampling is to be performed, sampling procedures
will follow the guidelines presented in the QAPP which is located in Appendix N..
Mr. Stork has over 20 years experience in the performance of subsurface
investigations and well installations in glacial terrains. Mr. Deatherage is a
licensed engineer in the State of Indiana and has extensive experience
pertaining to environmental subsurface investigations and remediation of
chlorinated hydrocarbon plumes.

Following injection well installation, AMEC will self implement the injections of
Product ABC at the source area under the direction of Mr. Paul Teichert,
Principal Engineer with AMEC.

7.1.3 Schedule

Well installation activities will begin within four weeks of IDEM approving this
RWP. AMEC anticipates that the drilling and well installation activities for the
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source area will require approximately 140 calendar days to complete. A
proposed schedule detailing the specific activities is present in Appendix L.

7.2 Source Area Product ABC+ Reaction Zone Remediation Approach

The main objective for the Product ABC+ reaction zone adjacent to the Western
Pond behind the Plant is to provide a zone that will be long lasting and address
the VOCs identified in this area of the Site.

The combination of controlled release of organic carbon to stimulate anaerobic
biodegradation and direct reduction via ZVI is designed to drive aquifer
geochemistry to a very reductive environment.. In order to degrade cis-1,2-DCE
and VC anaerobically, a very reductive environment is required. The primary
pathway for ISCR is through beta elimination (abiotic degradation processes),
whereas TCE is reduced to chloroacetylenes instead of cis-1,2-DCE and VC, the
daughter products that are generated through the reductive dechlorination
process. Although this is the primary pathway for the transformation of TCE, a
low percent (i.e. 10%) of transformation occurs through the reductive
dechlorination process. The synergistic effects of stimulated anaerobic
biodegradation and abiotic processes would further reduce cis-1,2-DCE and VC
to less toxic by-products.

Considering the aquifer properties and the substrate blend to be used, AMEC
estimates the longevity of the product at approximately 12 months.

A breakdown of the objectives for installing the Product ABC+ reaction zone are
detailed below:

¢ Calculate horizontal and vertical propagation of fluids to be injected based on
the results of the pilot study.

¢ Design and setup of chemical mixing and staging areas to facilitate injections

¢ Continuation of injection activities after 12 months, if deemed necessary

e Perform rebound monitoring to verify that additional injections are not
required.

e Cease rebound monitoring and begin stability monitoring when plume
concentrations at perimeter of compliance wells (POC) have reached stable
or decreasing concentrations.

e Cease stability monitoring when plume concentrations at POC and sentinel
wells have reached a stable or decreasing concentrations through use of
stability monitoring and quantitative and temporal analyses of the data.
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e Submittal of Record of Closure form to IDEM to cease remediation activities.
7.2.1  Scope of Work

The following activities will be completed as part of the Product ABC+ reaction
zone remediation implementation:

e Prepare Health and Safety Plan

e Obtain UIC permits or permit exemptions for direct-push injections

e Survey injection locations

e Set up product staging areas, product handling and mixing procedures
¢ Implement injections at the designated areas

e Repeat injections as needed every 12 months

e Complete performance monitoring of groundwater parameters

o Performance evaluation (reporting)
7.2.2 Contractor Information

AMEC is in the process of soliciting bids from drilling contractors to install the
injection wells. Following evaluation of the bids and contractor selection, AMEC
will select a drilling contractor based on price, site experience, technical
capabilities, and availability.

AMEC plans to contract Territorial Engineering LLC (Territorial) in Walkerton,
Indiana to survey horizontal and vertical control coordinates of the direct-push
injection points. Territorial has performed survey work at the Site since 2009.

AMEC plans to contract Redox Tech, the manufacturer of product ABC+ to
conduct the injections of the ABC+ blend under the oversight of an AMEC field
team leader.

7.2.3 Schedule

Injection activities are scheduled to begin approximately 130 days following work
plan approval. A proposed schedule detailing the specific activities is present in
Appendix L.
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7.3 Down-Gradient Groundwater Remediation Objectives

The objective for the down-gradient remediation is to achieve stable or declining
plume concentrations A breakdown of the activities to attain this objectives are
detailed below:

e Analyses of vertical and horizontal extent of VOCs to be targeted for
treatment and incorporate into this RWP.

e Calculate horizontal and vertical propagation of fluids to be injected based on
the results of the pilot study.

e |Installation of injection wells at desired locations based on the results of pilot
testing. Installation of additional injection wells if deemed necessary based
on soil lithology findings during initial injection well installation.

¢ Design and setup of chemical mixing and staging areas to facilitate multiple
injections.

e Analyses of injection fluids and volumes to be used for the first set of
injections for the full-scale implementation. Sustain or modify subsequent
injection blends based on performance monitoring results.

¢ Continuation of injection activities as detailed in the subsequent sections of
the RWP until favorable redox conditions are present and VOCs have
decreased and appear to be on the pathway of complete reductive
dechlorination.

e Perform performance groundwater monitoring to verify that additional
injections are not required.

e Cease performance monitoring and begin stability monitoring when plume
concentrations at POC wells have reached stable or decreasing
concentrations.

e Cease stability monitoring when plume concentrations at POC and sentinel
wells have reached a stable or decreasing concentrations through use of
stability monitoring and quantitative and temporal analyses of the data.

e Submit the Record of Closure form to IDEM to cease the remediation
activities.

7.3.1 Scope of Work

The following activities will be completed as part of full-scale source area
groundwater remediation implementation:

e Prepare Health and Safety Plan
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e Obtain UIC permit exemptions

e |Install injection wells and soil lithology profiling

e Survey injection well locations

e Set up product staging areas, product handling and mixing procedures
¢ Implement injections at the designated areas

¢ Repeat injections as needed every 90 to 180 days

e Complete performance monitoring of groundwater parameters

e Performance evaluation (reporting)

7.3.2 Contractor Information

Contractor information is provided in Section 7.1.2.
7.3.3 Schedule

Well installation activities will begin following the installation of the source area
injection wells referenced in Section 7.1. AMEC anticipates that the drilling and
well installation activities for the down-gradient areas will require approximately
84 calendar days to complete. Approximately 20 to 30 days following well
completions, AMEC will commence with injections. A proposed schedule
detailing the specific activities is present in Appendix L.

7.4 Sub-Slab Vapor Depressurization Objectives

Design and Install a SSDS that will provide a negative pressure beneath the Plant
slab and maintain Site COCs in indoor air at concentrations less than the
screening levels for industrial/commercial use in the area of source area injections.

7.4.1 Scope of Work

The following activities will be completed as part of the SSDS installation:
e Prepare Health and Safety Plan

o Prepare design specifications for the installation of ancillary piping and the
blower system

e Install vapor extraction sumps

¢ Provide contractor oversight during the installation of the ancillary piping,
connection to the extraction sumps, and installation of the roof-mounted
blower system
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e Perform system start-up and balance system
¢ Monitor vapor and vacuum at probe locations

o Install telemetry system and monitor operation periodically via computer
7.4.2 Contractor Information

AMEC will self implement the extraction sump installation under the direction of
Mr. Paul Stork. AMEC is in the process of soliciting bids from mechanical
contractors to install the SSDS system. Following evaluation of the bids and
contractor selection, AMEC will select a contractor based on price, site
experience, technical capabilities, and availability.

7.4.3 Schedule

Installation of the SSDS will begin approximately 12 weeks after IDEM approval
of this RWP. AMEC anticipates approximately 30 days will be required to
complete the SSDS installation. A proposed schedule detailing the SSDS
installation and start-up activities is present in Appendix L.
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8.0 REMEDIAL DESIGN APPROACH

8.1 Overview of the Remedial Design

The preferred alternative from the FS, involved treatment of the source zone by
biostimulation coupled with an injected ZVI barrier at the downgradient edge of
the source zone. Treatment of the downgradient plume was proposed to be
accomplished in a similar manner.

The overall remedial approach involves treatment of a portion of the source area
using in-situ chemical reduction (ISCR) technology. The remainder of the source
area outside of the building and beneath the manufacturing plant would be
addressed by stimulating biologically mediated reductive dechlorination, referred
to as enhanced reductive dechlorination (ERD) or biostimulation. The
downgradient treatment zone (downgradient plume) to the vicinity of MW-26 and
MW-17 would be also be addressed by ERD. In the vicinity of MW-26 and MW-
17, a biobarrier will be installed based on the use of a very long lived reductive
dechlorination amendment. Figure 8-1 provides a plan view or layout of the
remedial design.

ZV1 is a strong reducing agent that has been demonstrated in permeable
reactive bed (PRB) applications to be an effective form of treatment of
chlorinated volatile organic compounds (CVOCs). ISCR is an extension of this
technology and involves injection of fluidized ZVI using a variety of carrier fluids.
In-situ chemical reduction involves the synergistic effects of stimulated anaerobic
biodegradation by addition of an organic carbon source and direct chemical
reduction with reduced metals. The combination of controlled release of organic
carbon to stimulate anaerobic biodegradation and direct reduction via ZVI or
another reduced metal will drive aquifer geochemistry to a very reductive
environment. Mineralization of the CVOCs occurs by a combination of reductive
hydrogenolysis and dichloroelimination (also known as p elimination). The
primary pathway followed in ISCR is B elimination. The general reaction and
reaction specific to trichloroethylene are shown below as equations (1) and (2):

(1) RXn +2H+ +2e- - RHXn-2 + 2HX
(2) CHCI=CCI2 +2H+ +2e- -> CH=CCI +2HCI

Although the primary pathway is via beta elimination, some dechlorination by the
hydrogenolysis pathway does occur because of the inclusion of the organic
carbon source in the carrier.
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Most of the plume in the treatment zone will be addressed by injection of an
electron donor to stimulate anaerobic biological degradation of the CVOCs.
Bioremediation involves the use of biologically mediated reactions to break down
contaminants. Microorganisms generally derive energy from redox reactions.
An enzyme-mediated redox reaction is the transfer of electrons from electron
donors to acceptors. Energy is derived from these reactions when the energy
source (electron donor) is oxidized, transferring electrons to an acceptor and
releasing energy conserved in the chemical bond. Once the electron donor has
been completely oxidized, the compound is no longer a source of energy.

Mechanisms used by microorganisms to produce energy are generally either
aerobic processes or anaerobic processes. In an aerobic process, oxygen
serves as the electron acceptor and is reduced to water. The electron donor is
natural or anthropogenic carbon. Anaerobic processes rely on nitrate, iron,
sulfate, or carbonate in the absence of oxygen to complete organic compound
oxidation. Microbial transformations of chlorinated solvents under anaerobic
conditions are reductive reactions that involve either hydrogenolysis or
dihaloelimination. The most important process for natural biodegradation of the
more highly chlorinated species is hydrogenolysis or reductive dechlorination.

Highly chlorinated compounds (such as PCE and TCE) are more susceptible to
reductive dechlorination. Vinyl chloride, which has a relatively low oxidation
state, is more readily degraded as a primary substrate by aerobic processes
than by reductive dechlorination. However, addition of sufficient biodegradable
organic substrates can drive the aquifer conditions to a sufficiently reductive
state to reduce vinyl chloride to ethene.

Many organic substrates, such as acetate, butyric acid, lactic acid, methanol,
ethanol, vitamin B12, sucrose, Hydrogen Release Compound (HRC), advanced
HRC, and vegetable oil emulsions have shown to be effective in acting as the
primary substrate to enhance the anaerobic transformations. The primary
factors that influence selection of substrates are site hydraulics, presence of
dense, non-aqueous phase liquid, and aquifer geochemistry.

The overall remedial design approach is very similar to the preferred alternative
identified in the Feasibility Study. However, the remedial design approach
involves the following three modifications from the preferred alternative in the
FS:

e In-situ chemical reduction is applied at the head of the plume rather than
east of the manufacturing plant

e The injected ABC+ (ZVI) wall east of the manufacturing plant has been
removed from the design approach
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e The injected ABC+ (ZVI) wall in the vicinity of monitoring well MW-26 and
MW:-17 has been replaced by an injected biobarrier

The decision to apply the injected ABC+ (ZVI) wall at the head of the plume was
based on localized groundwater velocities and the potential for some residual
DNAPL.

Groundwater velocities calculated for the area west of the service road from INJ-
1 to down gradient point PM-1 ranged from 5.06 to 6.15 ft/day. Seepage velocity
from INJ-1 to PM-2 was also very elevated ranging from 3.08 to 3.79 ft/day. The
area east of the access road had significantly lower groundwater velocities.
Groundwater velocity from INJ-2 to PM-3 ranged from 1.03 to 1.4 ft/day.

Very elevated groundwater velocities exist for the area west of the access road
in the immediate vicinity of the pond due to a localized hydraulic push exerted by
the surface water body (Western Pond). At these high groundwater velocities , a
significant fraction of any relatively soluble amendment comprised of a mixture of
lower and mid range fatty acids would be transported from the area within 30
days of injection. These estimates correlate with observations from the pilot test
in which elevated TOC was observed at MW-59 and MW-81 approximately 30
days after injection but subsequently dissipated rapidly. Under these
circumstances, injection of ZVI is preferred since that amendment will remain in
the vicinity of the injection zone for a prolonged period of time.

As noted in Section 6, the highest observed concentrations of TCE were found in
the vicinity of the pond at MW-81(27) (13 mg/L) and INJ-1 (35 mg/L). Very
elevated concentrations of cis-1,2-DCE were also observed INJ-1 (400 mg/L).
The baseline concentrations of TCE and cis-1,2-DCE at INJ-1 are suggestive of
some mass of residual DNAPL in this area. The potential presence of some
residual DNAPL in this part of the source area indicates the need for a more
aggressive treatment approach than envisioned in the FS. As discussed, ISCR
achieves dechlorination via dual pathways and therefore depresses redox
potential more significantly and for a longer timeframe than ERD. Therefore, the
design for this portion of the source area was modified to include this more
aggressive strategy.

Although groundwater velocity is very rapid in the immediate vicinity of the
Western Pond, it declines significantly in the area beneath the manufacturing
plant. Seepage velocities from PM-3 to MW-67 and MW-72 were estimated at
0.12 to 0.14 ft/day. Slightly greater seepage velocities (0.2 to 0.36 ft/day) were
estimated for well pairs MW-67 to MW-78, MW-67 to MW-20, MW-72 to MW-20,
and MW-68 to MW-20. Groundwater flow rates are lower in the upper portion of
treatment Zone A (0.06-0.16 ft/day) than beneath the building. As noted in
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Section 6.4, elevated concentrations of ethene were observed at MW-59 within
90 days of the pilot injection. An increase in ethene was also noted at MW-81
(27) where the increase in TOC was much less significant. Where significant
ethene was not observed in the pilot injection, TOC levels indicated that the
substrate had been deflected from that monitoring point due to silt lenses or
swept from the monitoring well as a result of elevated groundwater velocity.
Additionally, DHC populations at the monitoring wells increased by several
orders of magnitude following injection and were within the appropriate range in
the March 2013 sampling event for complete dechlorination to occur. The data
from the pilot indicate that where adequate electron donor is distributed and can
be retained in the treatment zone for a sufficient time that dechlorination will
proceed to completion. Based on these considerations, the injectable
ABC+(ZVI) wall on the east side of the manufacturing plant was determined to
be unnecessary and was eliminated from this design.

Groundwater velocities are also elevated in Treatment Zone D. The preferred
alternative in the FS included an injectable ZVI wall at the end of Treatment
Zone D. This design has retained a similar conformation but has replaced the
ABC+ (ZVI) with a liquid amendment that is a mixture of ethyl lactate, glycol,
mid-range fatty acids and oleic acid. The oleic acid fraction in the selected
amendment will be about 40%. Oleic acid is the primary hydrolysis product
formed in the initial step of breakdown of emulsified oil substrates and therefore
the selected amendment avoids the initial hydrolysis reaction from the
triglyceride to yield a very immobile (or strongly adsorbed) and long lived
substrate. The selected amendment is emplaced via permanently installed
injection wells and can be more easily and readily replenished than ZVI if that is
indicated as necessary by post—injection monitoring. Additionally, injection of
ABC+(ZVI) will be retained as a contingency approach if post injection
monitoring indicates that the oleic acid based biobarrier is subject to relatively
rapid degradation due to the high transport velocities in that portion of the plume.

8.2 Source Area - In Situ Chemical Reduction

The preferred Alternative from the FS involved treatment of the source zone by
biostimulation coupled with an injected ZVI wall at its downgradient edge (east
side of the manufacturing plant). The downgradient treatment zone was to be
treated in an analogous manner. Data developed from the Pilot Study indicated
that application of ISCR in the source area to the west of the manufacturing plant
would be preferable over the concept design in the FS. The decision to apply the
injected ABC+(ZVI) wall at the head of the plume was based on localized
groundwater velocities and the potential for some residual DNAPL. This Section
provides the rationale for this modification to the concept design. Additionally,
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this Section provides the design basis for the injection points, amendment
loading and the amendment injection process.

8.2.1 ABC+(2VI) Injection Point Spatial Array

The injection point layout for the source area west of the manufacturing plant is
provided in Figure 8-2. A total of 30 ABC+ injection locations will be installed in
an area 40 ft. wide by 65 ft. long between the western pond and the service road
in the source area treatment zone. These 30 injection points will be installed in
four rows with each row containing seven or eight injection locations. Except for
the injection locations installed directly before distribution monitoring and the
locations used for distribution monitoring, two borings will be installed at each
injection location.

Due to the steep bank of the Western Pond, a gravel base consisting of large
rock and cobbles will be required to be installed to support the drill rig prior to the
injection of the ZVI. Figure 8-2 shows the approximate extent of the rock base
that will be used to fill in the approximately 10 feet of the Western Pond shore
near ZVI Row 1.

The injection spacing for application of ISCR in this source area is eight feet
between points in the north to south direction. Injection locations are also spaced
eight feet apart from west to east. This provides an approximate spacing
between points of 10 ft along the direction of groundwater flow. This spacing was
based on the apparent distance of ZVI propagation from the pilot test in
combination with the overall results observed in the pilot.

Pilot ISCR injections were conducted October 29-31, 2012. Soil sampling and
visual observations indicated ZVI propagation to a distance of about 15 ft with
some indication of propagation to about 20 ft from the edge of the injection array.
During the initial sampling event following injection, total iron in the upper interval
of ZVI-1 was detected at 23 mg/L but ferrous iron was detected at 6.0 mg/L. A
similar difference between total and ferrous iron was observed at the deeper
interval of ZVI -1. Over the duration of the monitoring program, the difference
between soluble iron and total iron at ZVI-1 declined. These data suggest that
ZV1 was propagated from the injection array to the approximate distance of ZVI-
1. 2ZVI-1 was located 12 ft directly perpendicular from the initial injection row
and approximately 15 ft from the injection row in the direction of groundwater
flow. For the pilot study, the injection points were spaced approximately 15 ft
apart perpendicular to flow.

The pilot study injections demonstrated a significant and sustained reduction in
redox potential that indicated the establishment of iron to sulfate reducing
conditions. However, inconsistent results were obtained from the various
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monitoring locations with respect to reduction of the chlorinated VOCs. The
variability in reduction of the chlorinated VOCs at various locations is likely due
to some matrix desorption and rapid advective transport of the more soluble
fractions of the ABC that was co-injected with the ZVI.

Based on the results from the pilot study, the injection points will be more tightly
spaced for treatment of the source area near the pond. The increased density of
injection points (and corresponding increased areal loading of ZVI) will provide
greater overlap of amendment injected along an upgradient row with the
subsequent downgradient row. As such, this increased density should yield a
greater reduction in redox potential than observed in the pilot study. As
subsequently described in Section 8.2.3, the ABC formulation to be co-injected
with the ZVI has been modified to reduce the potential for rapid advective
transport of the more soluble fractions.

The injection locations extend to the north of the anticipated source area
treatment zone to treat the area slightly upgradient of MW-81(27), where
significant levels of TCE have been detected.

Figure 8-3 provides a cross section of the ZVI injection zone. Injections will be
conducted on three foot intervals from approximately 755 ft to 776 ft NAVD 88 on
Rows 1 and 2. The bottom of the treatment zone will be variable and shall
extend to the clay layer that is encountered between 753 ft and 758 ft NAVD 88
(See Figure 3.2). The bottom of the initial injection interval will terminate at this
clay layer. Injections will be performed in silt lenses that are directly above this
clay layer or interbedded with the overlying sands.

The injection interval for Rows 3 and 4 will extend from approximately 755 ft to
779 ft NAVD 88. This upper three foot interval was not included for Rows 1 and 2
to reduce the potential for amendment to surface in the pond.

8.2.2 Amendment Dosage

The processes, injection methods, and loading rates used for ISCR in this RWP
are based on the product ABC+ which is a proprietary formulation registered to
REDOX TECH. Any variation from the chemistry used as the basis for this
design will alter the prescribed loading, injection sequencing and costs.

The design loading for this application is 35,880 Ibs of microscale ZVI| blended
with approximately 1,260 gal of a modified form of ABC known as ABC-ole.
ABC-ole is a modification of standard ABC that contains a high mass fraction
(~40%) of oleic acid. Oleic acid is the initial product formed from the hydrolyses
of emulsified vegetable oil substrates. The oleic acid fraction is relatively
immobile in advective groundwater flow. Similar to emulsified oil substrates, the
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oleic acid fraction provides approximately an order of magnitude greater mols of
electron donor relative to more water soluble substrates. Therefore, following the
initial release of the more soluble fractions from the ABC-ole which provides an
initial stimulus for ERD, this substrate will provide a very sustained release of
electron donor as the oleic acid and its daughters are slowly hydrolyzed.

The ABC and microscale ZVI will be blended with water for injection as either a
15% or 20% by weight slurry. The blend will be determined from observations
and electrical conductivity (EC) logging of the initial injection at 20% slurry.
Injection as a 20% slurry is preferred and will be used unless EC logging
indicates the need for a reduced viscosity slurry.

For application as a 20% slurry, the microscale ZVI and ABC+ will be blended
with 15,775 gal of water. Each injection point will receive ~635 gal of slurry. For
rows 1 and 2, each interval will receive approximately 91 gal of ABC+ yielding a
loading of ZVI of 170 Ibs per interval. For Rows 3 and 4, each interval will
receive approximately 80 gal of ABC+ yielding a ZVI loading of 150 Ibs.

For application as a 15% slurry, microscale ZVI and ABC, will be blended with
22,800 gal of water. Each injection point will receive ~872 gal of slurry. For rows
1 and 2, each interval will receive approximately 125 gal of ABC+ yielding a
loading of ZVI of 170 Ibs per interval. For Rows 3 and 4, each interval will
receive approximately 109 gal of ABC+.

Based on the relatively high loading used in this design and the modification to
use oleic acid modified ABC which will exhibit limited mobility from the injection
zone, a polishing injection is not anticipated. The need to supplement this
injected ABC+ (ZVI) wall will be determined from a minimum of two years of post
injection monitoring.

8.2.3 ABCH+ Injection Parameters and Sequencing

Injection methods for applying ISCR amendments are dependent upon the
subsurface characteristics. The most commonly employed methods are:

¢ Pneumatic fracturing using a high volume , moderate pressure air stream to
create a fracture network followed by injection of the amendment

e Hydrofracturing injection through direct push technology (DPT) or Geoprobe
rods

o Moderate pressure application through Geoprobe rods

Direct injection at moderate pressures can usually be employed in formations
with conductivities of 10-4 cm/s or greater. This approach was successful in the
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ZVI Pilot Study and will be employed for this application. Propagation can be
relatively flat lying, gently dipping, or steeply dipping. In over consolidated
deposits, such as glacial sediments, propagation tends to be flat lying or gently
dipping. During the ZVI Pilot Study, surfacing was only noted during injection on
one point indicating that propagation tended to be flat lying or gently dipping.

For this application, the amendment will be introduced through Geoprobe rods
fitted with an expendable tip at pressures of 100-200 psi and 3-4 gpm. These
conditions will simply expand pore spaces within the matrix to allow radial
movement of the ZVI from the injection point to a distance of 10-15 ft.

The injections will be conducted in a “bottom up” conformation using an
expendable tip on the Geoprobe rods that is ejected at the bottom of the
borehole. At each injection point, the injection will propagate through a 3 ft thick
vertical interval for a horizontal distance 10-15 ft. In order to initiate the injection
sequence, the rods will be pushed to the bottom elevation of the interval and
subsequently pulled up or withdrawn to its midpoint. The specified quantity of
amendment for that interval will be injected at 100-200 psi and 3-4 gpm. After
completing injection in that interval the rods will be withdrawn approximately 3 ft
and the process repeated. For Rows 1 and 2, the bottom four intervals (755-758
ft NAVD 88, 758-761 ft NAVD 88, 761-764 ft NAVD 88, and 764-767 ft NAVD 88)
will be injected using one borehole. The upper three intervals in the injection
locations in Rows 1 and 2 will be injected using a second borehole. During
injection through the second borehole the rods will remain in place in the first
borehole to prevent surfacing of the amendment. For Rows 3 and 4 this
process will also be followed with injection in the first four intervals from one
borehole and injection in the upper four intervals through a second borehole.
Alternately, for Rows 3 and 4, injection may be conducted using three boreholes
to improve amendment distribution. Upon completion of injection at a given
location, the rods will be extracted and the borehole will be filled with a 95/5 ratio
neat cement grout. The neat cement grout will consist of a mixture of ninety-four
(94) pounds of cement and no more than six (6) gallons of clean water.
Bentonite will not exceed 5% of the total mixture.

The ZVI injection will begin with amendment being injected into locations 9, 14
and 18. As indicated above, two boreholes will be used at these locations with
the first borehole for injection of the four lowest intervals and the second
borehole for injection of the upper three intervals. The following day after
injection at locations 9, 14, and 18, three downgradient points (16, 21 and 25)
will be logged with the EC probe on the Geoprobe to verify the extent of
propagation. The presence of iron will significantly increase the electrical
conductance of the formation and can be identified using EC logging. After
logging is complete, ZVI injection will occur at these three points in a single
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bottoms up manner (injection from 755 ft to either 776 ft or 779 ft NAVD 88)
using the logging borehole. The sequence for the ZVI injections in the source
area is provided below.

ABC+(2ZVI) Injection Sequence
Estimated Injection ABC+ EC
Order Points Injection logging
1 9/14/18 X
2 16/21/25 X
3 16/21/25 X
4 30/12/3 X
5 10/19/23 X
6 10/19/23 X
7 1/15/28 X
8 5/11/17 X
9 26/7/20 X
10 2/8/24 X
11 4/13/29 X
12 6/22/27 X

8.2.4 ABC+(2ZVI) Injection Process

The material handling process involves two 1,000 gal blend tanks for mixing
ABC-ole stock with water. Approximately 1,260 gal (5 totes) of ABC-ole will be
used for this operation. The ABC will be metered to the blend tank for dilution
with the appropriate volume of water and blended by recirculation using air
driven diaphragm pumps. The diluted ABC solution will subsequently be
transferred to the mixing hopper of a grout plant that has rotating vanes. The
microscale ZVI and guar gum (as needed) is conveyed to the mixing hopper and
added to the mixture. This mixture becomes a thixotropic slurry that reduces in
viscosity with constant shear over time. Therefore, blending of the ABC+ mixture
for a pre-set time is needed before the mixture can be injected using an air
driven piston pump that is integral with the grout plant.

The process is air driven and requires mobilization of an air compressor.
Approximately 300 square feet of space is needed for the process equipment.
Additional storage space of 200 square feet is needed for storage of the ABC
stock and microscale ZVI. The only utility required for the operation is a potable
water supply which will be obtained from an auxiliary process water line at the
plant that provides 40-50 gpm. Approximately 22,800 gal of water will be
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required for blending the ISCR amendment for the source zone. The source
Zone ABC+ injections are estimated to require approximately 20 days

8.2.5 ABC+ Monitoring Methods

Prior to ABC+(ZVI) injections in the source area, wells MW-80, MW-81(45), PM-
1, and INJ-1 must be plugged and abandoned to prevent surfacing of the ZVI
slurry through a preferential pathway that me provided by these wells. Injection
well INJ-3 will also be close since it is is not planned for use in the source area
ERD injections (Section 8.3) The wells to be closed must be filled with a 95/5
ratio neat cement grout. The neat cement grout will consist of a mixture of
ninety-four (94) pounds of cement and no more than six (6) gallons of clean
water. Bentonite will not exceed 5% of the total mixture.

During the ZVI pilot study, soil and groundwater samples indicated propagation
beyond ZVI-1 (12 ft from the edge of the injection array) to at least 15 ft. Some
Z\V| seams were observed at ZVI-2 at 22 ft from the edge of the injection array.
MW-81(27), INJ-2, INJ-3, and MW-59, and PM-2 are located 18-20 ft from the
edge of the injection array and these wells may not be impacted significantly
from the ZVI injections. With the exception of INJ-3, which will not be used in the
Source Area ERD injections (Section 8.3), these wells are in locations where
they would have to be replaced if abandoned. Therefore, to reduce drilling costs
MW-81(27), INJ-2, MW-59, and PM-2 will be retained unless the initial EC
logging and observations at the wells during the ZVI injections indicate
propagation and short circuiting into these wells.

Hydraulic profiling tool (HPT) logs are used to evaluate hydrostratigraphy and
correlate well with formation permeability. The HPT is also useful for the
detection of high electrical conductivity fluids in soil. Detection of these fluids is
commonly observed as an anomaly between the EC and HPT log. This occurs
when the EC increases while the HPT indicates a zone of high permeability. This
information will be used to guide the DPT installation of ABC+ injection points to
optimize amendment distribution with respect to amendment propagation and
injection pressures.

Two background HPT logs will be conducted within the source area injection
field east of the western pond following Geoprobe Standard Operating
Procedure (Geoprobe, 2013). The location of these HPT logs is shown in Figure
8-2. The HPT probe is equipped with a small stainless steel screen that injects
water into the formation as the probe is advanced into the subsurface. The probe
is advanced at approximately 2 centimeters per second (cm/s) by pushing with
the Geoprobe unit hydraulics and/or hammering with the percussion hammer
when necessary. Water is injected into the unconsolidated formation at a flow

Project No.: 3359-12-2618 Page 8-10 ameco

June 2014



Textron, Inc.

TEXTRON TORX Facility, Rochester, Indiana

Remediation Work Plan

rate of about 300 mL/min through a high-pressure hose in the trunkline. The
trunkline is pre-strung through the probe rods before the HPT probe is advanced
into the subsurface. The HPT probe also contains a Wenner EC array. A simple
string-pot system is used to track the depth of the probe while it is advanced. A
pressure transducer inside the HPT probe monitors the total pressure observed
as water is injected into the formation. The flow rate and HPT pressure
response, as well as the formation EC, are tracked with depth and plotted on the
computer screen as the log is run. HPT logs reflect any reduction in permeability
with an increase in pressure and often a decrease in flow rate. Increased
pressure may be the result of an increase in clay content, silt content, density, or
potentially cementing that reduces permeability. The EC log is generally most
responsive to clay content, so that increases in electrical conductance usually
correlate with increased clay content.

In order to distinguish between background soil conditions and the expected
injection ROI, background soil logs will be collected. Without background EC
data, it is impossible to determine whether variations in electrical conductivity are
caused by variations in fluid chemistry, clay content, or a combination of both.
Therefore, prior to the beginning of the ABC+ injection, two background EC logs
will be collected at areas along the perimeter of the injection area to establish
baseline electrical properties of the subsurface media to a depth of
approximately 40 feet bgs. Simultaneously three stilling wells will be installed in
the western pond, equipped with data loggers to monitor specific conductivity in
the pond during injection indicating any incursion of ZVI into the surface water.

Monitoring wells to be used for post injection monitoring include MW-81(27), PM-
2, and MW-59(29). Although it is desirable to re-install a replacement well at INJ-
1 or PM-1, there is a strong probability that replacement monitoring wells in
these locations will prove difficult to develop due to the ZVI in the formation.
Section 11 describes the parameters and frequency for post injection monitoring.

8.3 Source Area Outside Building -Enhanced Reductive Dechlorination

The area east of the pond and access road behind the manufacturing plant
within the source area shown in Figure 8-1 will be addressed by ERD.
Biostimulation will be accomplished by injection of a modified form of product
ABC into an array of permanently installed injection wells. Details for the
injection array layout, injection well construction, amendment loading and
amendment delivery system are provided in this section.
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8.3.1 Injection Well Spatial Array

The source area east of the service road to the facility’s western wall has an
areal extent of approximately 70 ft. wide by 120 ft. long. A total of 19 injection
wells will be installed in two rows to address two separate depth intervals. Nine
wells will be installed for injection in the upper interval with their screens
extending slightly into the silt lense that occurs at approximately 772 to 775 ft
NAVD 88. The screened intervals of these wells vary depending on the elevation
of the silt layers in this area. The layout for this injection array with inferred areas
of influence for the injection wells is shown in Figure 8-4. The inferred area of
influence is an ellipse 20 ft. wide by 25 ft. down gradient which was based on
data from the area of influence pilot test, local groundwater velocities, and
estimated retardation of the amendment. Based on the seepage velocities from
INJ-2 to PM-3, estimated amendment lifetime and retardation the hydrodynamic
estimates of travel distance indicate that amendment injected on Array A will
reach well into Array B.

Ten wells will be installed for injection in the lower interval from approximately
754 to 768 ft NAVD 88 as shown in Figure 8-5. The screened intervals of these
wells vary depending on the elevation of the silt layers in this area.

Existing injection wells INJ-2 and INJ-3, installed during the pilot study, are
located in Array A near the service road. INJ-2 will be utilized for the remedial
injections to reduce drilling efforts. It is likely that the majority of the amendment
introduced into INJ-2 will exit the portion of the screened interval in the sand due
to the lower permeability and consolidation of the silt layer. INJ-3 will not be used
for the remedial injections since its screened interval is above the targeted
treatment interval. Injection well 3 will be installed adjacent to INJ-3 and will
serve as its replacement.

Injection wells 5 to 9 and 15 to 19 in Array B will be installed as close to the crest
of the hill as reasonably possible to provide distribution beneath the western
edge of the building. Hydrodynamic estimates of travel distance indicate that
amendment injected on Array B will reach to the edge of Array C within the
building

The injection arrays extend the source area treatment zone slightly north of MW-
81 to the north to treat the full extent of contamination. Groundwater samples
from MW-81(27) have exhibited elevated concentrations of TCE and daughters
while samples from MW-89 have not exhibited detections of these species.
Therefore the horizontal extent of contamination to the north is located in
between these two wells.
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8.3.2 Injection Well Installation and Construction

The bottom of the screened interval for the Array A upper interval wells (wells 1-
4) will extend slightly into the silt layer that occurs at approximately 770-776 ft
NAVD 88 as shown in Figure 8-6  The bottom of the Array A lower interval
well's (wells 10-14) screened interval will extend slightly into the silt or clay layer
that occurs at approximately 753-763 ft NAVD 88 also shown in Figures 8-6.
The screened intervals for the Array A wells will be generally installed in the
more permeable sand layer. With the exception of INJ-2, which will be used for
the remedial injections, the points are not screened into the silt lense for several
reasons. First, the available data indicate that the lense is not generally
sufficiently thick for installation of the screen, sand pack, and seal within this
lithology. Due to likely consolidation of the silt lense any amendment injected at
a point screened across both sand and the silt lense will likely deflect entirely
within the sands. This phenomenon was observed during pilot testing where
amendment injected at INJ-1 was deflected toward MW-59(29) by an
immediately downgradient silt lense at PM-1 at the same elevation as the INJ-1
screened interval.

Second, INJ-1 which is not screened in a silt lense exhibited three to ten times
greater concentrations of TCE and cis-1,2-DCE than MW-81 which is screened
in a silt lense. These data suggest that the chlorinated VOCs are distributed
within both layers rather than being preferentially adsorbed in the silt layers.
Although it is recognized that a significant portion of contaminant mass may be
adsorbed in the silt layers, the majority of the contaminant mass in the silt layer
will be within a limited thickness at the sand/silt interface. Significant penetration
into the silt layer would be impeded by that layers lesser permeable and would
only occur in the case of DNAPL which was not observed in these borings.

Amendment injected slightly into the silt layer or at the sand/silt interface will
create a diffusion gradient that will increase desorption of the chlorinated VOCs
from the upper portion of these silt lenses. Therefore, the bottom of the screened
intervals of the injection wells will be extended slightly into these layers.

The bottom of the screened interval for the Array B upper interval wells (wells 5-
9) will also extend slightly into the silt layer that occurs at approximately 778 ft
NAVD 88 as shown in Figure 8-7. The bottom of the Array B lower interval well’s
(wells 15-19) screened interval will be at approximately 755 ft NAVD 88 as
shown in Figures 8.7. Lithologic data are not available to determine if a clay or
silt layer is present at this approximate elevation at the Array B location. The
bottom of the screened intervals for the Array B wells will be installed at this
general elevation in the more permeable sand layer. If silt or clay lenses are
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encountered above this general elevation, the bottom of the screened interval
should be set in contact with the less permeable layer.

In the source area located outside of the building, nine borings will have a nested
well pair installed at the appropriate depths. Boring 13 will have a single
injection well installed. Borings for injection well installation will be advanced
using either sonic or HSA drilling methods. In the source area outside of the
building, a nominal 8.25-inch OD X 4.25-inch ID borehole will be advanced from
the ground surface to a given depth based on the pre-determined elevation for
the well screen (Table 8-1). For rotosonic methods the borehole will be of
equivalent diameter.

At this site heaving sands can be problematic. Therefore, if HSA is chosen, a
bottom plug may be used in the bottom of the HSA string. It may be necessary to
over-drill the borehole in anticipation of material entering the augers during
removal of the bottom plug. Normally, 1 to 2 feet is sufficient for over-drilling.
Clean water will be poured into the augers to equalize the pressure so that the
inflow of formation materials and water will be held to a minimum when removing
the bottom plug. The bottom plug (composed of either wood or PVC) should be
knocked out of the bottom of the augers using 2-inch (AW) steel rods.

Before the well screen and casings are placed on the bottom of the borehole, at
least 6 inches of filter material should be placed at the bottom of the borehole to
serve as a firm footing. The string of well screen and casings should then be
placed into the borehole and plumbed. The filter pack material will consist of a
clean, rounded to well-rounded, quartz silica sand of 10/30 sieve size (i.e.,
between 1/10 and 1/30 inch in size). Field sieve analysis indicated a median
grain size of approximately 0.024 inches.

The augers should be slowly extracted as the filter pack is tremied into place
using a 1-inch PVC tremie pipe lowered between the screen/casing and the
augers. The gradual extraction of the augers allows the materials being placed in
the augers to flow out of the bottom of the augers into borehole. The filter pack
will be extended a minimum of 1 foot and a maximum of 2-feet above the top of
the well screen.

At each location, the lower interval injection wells will be located up-gradient of
the upper interval injection well inside the borehole to minimize the adjacent
wells’ casing from altering the injectate distribution.

A bentonite seal of a minimum 1-foot vertical thickness but no more than 2-foot
thickness, consisting of medium grade crushed (1/4 to 3/8-inch) bentonite, will be
placed above the sand pack and hydrated with clean water. Following seal
hydration (minimum 2 hours), the remaining annulus will be filled with a 95/5
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ratio neat cement grout. The neat cement grout should consist of a mixture of
ninety-four (94) pounds of cement and no more than six (6) gallons of clean
water. Bentonite will not exceed 5% of the total mixture. The grout will be
installed in a manner to prevent bridging of the annulus between the outside of
the well casing and the borehole from the top of the bentonite seal to the ground
surface.

Upper and lower level injection wells in the Source Area will be constructed from
threaded and gasketed casing, with a 5-foot, threaded, 0.020-inch slot well
screen, with 0.125 in slot spacing and threaded end cap. Each injection well will
be completed flush with the ground surface and be housed in an 8-inch flush
mount traffic rated manhole cover installed in a 2-foot square, 6-inch thick
concrete pad. Injection wells will be developed by surging or similar means until
the well produces clear water Figure 8-8 provides an injection well construction
diagram.

The wells will be set through the augers or drill casing at each location in general
accordance with Indiana Department of Environmental Management Drilling
Procedures and Monitoring Well Construction Guidelines (Policy # WASTE-053-
NPD) and Indiana Rule 312 IAC 13-8-3 Requirements for Monitoring Well
Construction.

Drilling equipment (e.g., HSA, AW rods, tools) will be decontaminated between
drilling each hole at a designated decontamination pad. Decontamination of
equipment will consist of dislodging any loose dirt and subsequently using high
pressure hot water or steam to wash the item.

The primary wastes that will be generated from implementation of the
biostimulation in the source area behind the manufacturing plant will be soil
cuttings, purge/development water, and clean-out wastewater from the substrate
make-up process. Section 12 discusses the handling of the investigation derived
waste (IDW).

8.3.3 Amendment Loading and Injection Parameters

As indicated, the highest concentrations of TCE (33 mg/L) and cis-1,2-DCE (400
mg/L) within the plume were found at INJ-1 which has a silt layer several feet
beneath the bottom of its screen. Elevated concentrations of TCE (11 mg/L) and
cis-1,2-DCE(46 mg/L) were also found at MW-81(27) which is partially screened
within a silt interval. Concentrations of cis-1,2-DCE similar to those observed at
MW-81(27) were found at several other source area borings including MW-
59(29) (26 mg/L), PM-3 (37 mg/L), MW-68(32) (28 mg/L), MW-72(32) (97 mg/L).
A vertical aquifer profile sample at MW-77 at approximately 30 ft bgs had the
second highest level of cis-1,2-DCE (255 mg/L) found in the source zone. MW-
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81, PM-3, and MW-72 are partially screened within silt layers whereas INJ-1,
MW-59, MW-68 and the vertical profile sample at MW-77 were in the sand layer.
These data suggest that TCE and its daughter products are distributed between
both layers.

The injection wells are not screened in the silt layer because it is generally not
sufficiently thick such that the screen and sand pack would be entirely within this
layer. As previously stated, any amendment injected at a point screened across
both sand and the silt lense will likely deflect significantly into the sands. The
screened intervals have been set slightly into the silt layer to create a diffusion
gradient in the upper portion of those layers to enhance desorption. Additionally,
to address the portion of the CVOC mass that is within the silt layer, the ABC
formulation will be modified to use a high ethyl lactate formulation.

Studies by Sorenson et al (2001) and others have shown that the addition of
organic substrate to a residual DNAPL mass increases the rate of mass transfer
from the organic phase to the aqueous phase. Increased dissolution and matrix
desorption result from several factors including an increased concentration
gradient between DNAPL or soils and the aqueous phase and biologically
generated surfactants which reduce the interfacial tension between the DNAPL
and aqueous phases. Sorenson determined that sodium lactate solutions
decreased the interfacial tension between the DNAPL and aqueous phases by
26 to 47 percent. Addition of soybean oil has been shown to reduce the
interfacial tension between the DNAPL and aqueous phases by 13 to 39 percent.

In addition to the mechanisms indicated above, ethyl lactate exerts a strong co-
solvency effect on chlorinated ethenes. Ethyl lactate is non-toxic and miscible
with water and many organic liquids. It has commonly been used as a food
additive in cheese, beer, and grain products. Studies with ethyl lactate have
indicated that a 50 percent solution with water can increase the solubility of PCE
by a factor of greater than 200. At concentrations of 10 and 20 percent ethyl
lactate in water, the solubility of PCE is increased by a factor of approximately
three and eight times, respectively. The increased solubility of CVOCs in ethyl
lactate/water solutions is a true cosolvency effect that is separate from enhanced
dissolution due to the mechanisms of an increased concentration gradient or
formation of biological surfactants.

Therefore, for the injections in the source area to the west of the manufacturing
plant, the ethyl lactate in ABC will be increased by 50-100% above its fraction in
the standard ABC mixture. The use of this high ethyl lactate blend will increase
desorption and diffusion of the chlorinated VOCs from the silt lenses.
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For each injection event, a total of 1,540 gal of high ethyl lactate ABC will be
diluted into 12,340 gal of water for injection into the 20 wells. Each injection well
will receive approximately 695 gal of amendment. Injection will be conducted at
anticipated rates of 1.5 gpm-2.0 gpm and pressures at the discharge side of the
control board of 5-10 psig. Injections will be simultaneously conducted on a row
or array of five wells. Including time for set up and take down between arrays,
the injections for this portion of the source area are anticipated to require
approximately 45 hours.

Three injections are planned for the first year of the program. The need for
additional injection in this area will be determined from monitoring of wells in this
area over this time.

8.3.4 Amendment Mixing and Delivery System

Prior to material delivery AMEC will cordoned off an area between the access
road and pathway to the facility for material and equipment storage. Orange
barricade fencing will be used to cordon off the material and equipment staging
area. Figure 8-9 presents the staging area location. Delivery of materials to the
Site will be coordinated through AMEC. The substrate concentrate of ABC will
be delivered in 270 gallon HPDE totes. AMEC will subcontract a delivery service
company for delivery and initial staging of the totes.

If injection operations are conducted during cold weather (temperatures of less
than 35 F) substrate will be stored within a heated building or enclosure before
use. Under these circumstances no more than three totes will be maintained at
the staging and mixing operation at a time. Additionally, the product amendment
will be kept warm by placing it within a tent or similar enclosure and maintaining
above freezing temperatures with a propane or electrically operated forced air
heater.

AMEC will perform material management and mixing at the site. Material mixing
and storage will be implemented using AMEC equipment and mixing containers.
The material mixing process will consist of two 1,700-gallon, high density
polyethylene (HDPE) tanks, transfer/mixing pumps, injection pump, flow and
pressure instrumentation and control valves. Figure 8-10 presents the process
equipment and the process flow diagram for material mixing.

Substrate concentrate will be transferred to the make-up process by a 110 V,
0.75 HP electrically-powered tote pump equipped with a flow totalizing meter and
ancillary piping and controls. A tee will be fitted into the amendment transfer line
to allow for rinsing out the system. Water for amendment mixing will be supplied
from an ancillary plant process water line. Piping from the plant process water
line will be fitted with flow totalizers, control valves, and check valves. Mixing of
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the substrate concentrate and water to generate the injectate will be performed
by an electrically-powered 0.75 HP, 220 V, single phase centrifugal pump
capable of 30 feet of discharge head at 30 gpm. Pump operation will be
controlled by manual switches located next to each pump. Electrical power for
pump operation will be provided by a portable generator.

After adequate mixing, valves in the blending line of the lead tank will be closed
and valves for the lag tank will be opened to start the blending operation in the
second tank. After switching the mixing operation to the second make-up tank,
valves in the inlet line of the injection pump will be opened to begin the injection
operation. In order to begin injection, valves in the inlet and discharge lines of
the injection pump will be opened to begin the injection operation. The injection
pump will be an electrically-powered 0.75 HP, 220 V, single phase centrifugal
pump rated for 7-15 gpm of flow at 60 to 70 feet total discharge head. The
injection pump will be controlled by local manual switch. Connection from the
tanks to the injection pump will be made by a combination of 1.0 in Schedule 40
PVC pipe and 1.0 in PVC hose.

The discharge from the pump will be connected to a distribution manifold that
has flow totalizing instrumentation at its inlet. The distribution manifold provides
for simultaneous injection into eight (8) wells and has flow control valves and
flow and pressure instrumentation for each of the individual branches. Sections
of 1.0 in braided PVC hose with a rating of 150 psi will be used as the header for
conveyance of the injectate to the injection well heads.

Up to eight (8) wells will be injected into simultaneously in each treatment area.
In the source area outside the facility, two separate control boards will be
required to complete the injection into the 19 wells.

Delivery hoses rated for 150 psi applications will be equipped with cam lock
fittings and connected to each well head assembly. Each well head assembly
will be constructed from Schedule 40 PVC pipe and fittings (or equivalent).
Flow rates and pressures to each injection well will be monitored throughout the
injection process.

8.3.5 Injection Monitoring

Injection rates and pressures will be monitored and recorded from the flow and
pressure indicating elements on the control board at regular intervals during
injection. Injection pressure will also be measured at the pump discharge before
beginning injection and at several intervals during the operation.
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Post injection monitoring will be performed at wells MW-81(27), PM-2, MW-59
(29) and PM-3. The frequency of monitoring and parameters are described in
Section 11.

8.4 Source Area Under Building — Enhanced Reductive Dechlorination

The portion of the source area beneath the manufacturing plant (Figure 8-1) will
be addressed by ERD. Biostimulation will be accomplished by injection of a
modified form ABC into an array of permanently installed injection wells. Details
for the injection array layout, injection well construction, amendment loading and
amendment delivery system are provided in this section.

8.4.1 Injection Well Spatial Array

The source area within or beneath facility has an areal extent of approximately
100 to 130 ft. wide by 130 ft. long. A total of 45 injection wells will be installed in
six rows in the source area inside the facility in an area that is bounded to the
west by the interior wall separating the main facility from the quality analysis lab,
to the east by an interior wall separating the manufacturing area from office
space, and to the north and south by treatment area lines delineated in Figure 8-
11. These 45 wells will be installed with screened intervals of approximately 777
to 782 ft NAVD 88. The screened intervals of these wells will vary slightly
depending on the elevation of the silt layer in this area. The layout for this
injection array with inferred areas of influence for the injection wells is shown in
Figure 8-11. The inferred area of influence was based on data from the area of
influence pilot test, local groundwater velocities, and estimated retardation of the
amendment.

Seepage velocities from PM-3 to MW-67 and MW-72 were estimated at 0.12 to
0.14 ft/day. Based on the distribution of amendment during injection, these
seepage velocities and retardation of the amendment by the aquifer matrix, the
area of influence for wells 1-17, located west of the main forklift aisle, is an
ellipse that projects approximately 15 ft downgradient. Although not shown in
Figure 8-11, amendment injected at within a given array is expected to
eventually overlap with the next downgradient array (i.e., amendment injected in
Array C will travel into the area of influence shown for Array D). Slightly greater
seepage velocities (0.2 to 0.30 ft/day) were estimated for well pairs MW-67 to
MW-20, MW-72 to MW-20, and MW-68 to MW-20. Therefore, for Arrays F-H
(injection wells 24-45), located east of the forklift aisle, the area of influence
extends slightly further down gradient (20 ft). Amendment injected within one of
these arrays will travel into the area of influence of the next downgradient array.
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Injection well locations were largely determined by the ability to access a location
with a drill rig due to existing facility equipment and infrastructure. In general,
injection well locations were determined first by where they were accessible by a
drill rig, and then were placed accordingly by their area of influence to
adequately distribute amendment across the treatment area. Field adjustments
of well locations may be required due to areas inaccessible by drilling
equipment.

8.4.2 Injection Well Installation and Construction

Injection wells in Arrays C-H within the building (wells 1-45) will have a five (5) ft.
screened interval at approximately 778-783 ft NAVD 88 as shown in Figure 8-12
and Figure 8-13. The majority of contamination underneath the building is above
the silt layer that occurs at approximately 778 to 779 NAVD 88. In order to target
this interval the bottom of the boring for these wells should extend slightly into
the silt layer. Before the well screen and casings are placed on the bottom of the
borehole, at least 6 inches of filter material should be placed at the bottom of the
borehole to serve as a firm footing. Where this silt layer does not exist, the
bottom of the boring will be at 778 ft NAVD 88.

In the source area located beneath the building, 45 borings will be advanced
using a Geoprobe® or similar drill rig and HSA drilling methods. A 14 in.
diameter concrete core hole will be made in the concrete floor to allow sufficient
room for the auger flights. Each borehole will have a single injection well
installed. The wells will consist of 1 inch-diameter, Type I, Schedule 40 PVC
casing with a 5-foot, threaded, 0.020-inch slot well screen and threaded end cap.
The filter pack material will consist of a clean, rounded to well-rounded, quartz
silica sand of 10/30 sieve size (i.e., between 1/10 and 1/30 inch in size). The
filter pack will be extended a minimum of 1 foot and a maximum of 2-feet above
the top of the well screen.

Unless otherwise noted in this section, injection well materials and installation
will be installed in the same manner as described in section 8.3.2 of this work
plan. Figure 8-8 previously provided details concerning the construction of these
wells. A bentonite seal of a minimum 1-foot vertical thickness but no more than
2-foot thickness, consisting of medium grade crushed (1/4 to 3/8-inch) bentonite,
will be placed above the sand pack and hydrated with clean water. The grout will
be installed in a manner to prevent bridging of the annulus between the outside
of the well casing and the borehole from the top of the bentonite seal to within 2
feet of concrete floor. The grout will be allowed to cure for a minimum of 24
hours before the concrete pad and flush mount protective cover are installed. For
borings installed near operating machinery or other critical areas, the open hole
will be covered with a steel plate during curing of the grout. The top 2-feet of the
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well annulus will be filled with a concrete slurry consisting of quick setting high
strength (minimum 5,000 psi) Portland cement, with the flush mount well
protector installed in the concrete extending approximately 1.5 feet below the
surface. Injection wells will be developed by surging or similar means until the
well produces clear water. Table 8-1 summarizes injection well construction
details.

Cuttings and other wastes from well installation will be transported from the
facility during each drilling shift. This may be facilitated by dropping a skid steer
bucket in the work area for collection of wastes and making transfers to a roll-off
located outside the facility during or at the end of each drilling shift. IDW
management is discussed in Section 12.

8.4.3 Amendment Loading and Injection Parameters

Concentrations of cis-1,2-DCE similar to those observed at MW-81(27) were
found at several source area borings beneath the building including MW-67(30)
(21 mg/L), MW-68(32) (28 mg/L), MW-72(32) (97 mg/L). A vertical aquifer profile
sample at MW-77 at approximately 30 ft bgs had the second highest level of cis-
1,2-DCE (255 mg/L) found in the source zone. MW-72 is partially screened
within silt layers whereas MW-68 and the vertical profile sample at MW-77 were
in the sand layer.

The concentrations of cis-1,2-DCE at MW-72 and MW-77 suggest the potential
for some limited mass of residual DNAPL beneath the building. Based on the
vertical locations of the indicated samples it is likely that this mass is distributed
between the sands and silt layer. In order to address this, the boring for the
injection wells will be installed slightly into the silt layer.

As previously indicated, ethyl lactate exerts a strong co-solvency effect on
chlorinated ethenes. Therefore, for the injections in the source area beneath the
manufacturing plant, the ethyl lactate in Product ABC will be increased by 50-
70% above its fraction in the standard Product ABC mixture. The use of this high
ethyl lactate blend will increase desorption and diffusion of the chlorinated VOCs
from the silt layer.

For each injection event, a total of 2,300 gal of high ethyl lactate ABC will be
diluted into 20,700 gal of water for injection into the 45 wells. Each injection well
will receive approximately 510 gal of amendment. Injection will be conducted at
rates of 1.5 gpm-2.0 gpm and pressures at the well head of less than 5-10 psig.
Injections will be simultaneously conducted on a row or array of eight wells.
Including time for set up and take down between arrays, the Injections for this
portion of the source area are anticipated to require approximately 55 hours.

Project No.: 3359-12-2618 Page 8-21 ameca

June 2014



Textron, Inc.

TEXTRON TORX Facility, Rochester, Indiana

Remediation Work Plan

Two injections are planned for the first year of the program. The need for
additional injection in this area will be determined from monitoring of wells in this
area over this time.

8.4.4 Amendment Mixing and Delivery System

Substrate will be stored within a weather proof building prior to use and delivered
by forklift to the manufacturing plant as needed for each shift of injection
operations

Material mixing and storage will be implemented using AMEC equipment and
mixing containers. As shown is Figure 8-14, two separate make-up areas will be
used to implement injections within the building. Each mixing area will be set up
inside of a 10x24 ft speedi-berm enclosure. Each mixing process will consist of
two 1,000-gallon, high density polyethylene (HDPE) tanks, transfer and mixing
pumps, injection pump, flow and pressure instrumentation and control valves.
The process equipment and the process flow diagram for material mixing was
previously presented in Figure 8.10. Changes from the previously described
system are summarized below.

Substrate concentrate will be transferred to the make-up process by a single
phase, 220 V, 1.0 HP electrically-powered tote pump equipped with a flow
totalizing meter and ancillary piping and controls. A tee will be fitted into the
amendment transfer line to allow for rinsing out the system.

Water for amendment mixing will be supplied from an ancillary plant process
water line that is located overhead in the vicinity of each make-up area. This will
necessitate completing a tap into the auxiliary process line to connect a 1.0 in.
Schedule 40 PVC branch that will be extended to directly overhead of each
makeup area. Once the branch has been plumbed to the subject make-up area,
an elbow and 5-10 ft section of pipe will be connected to the branch. This will
serve as a downcomer for connection to the hoses for the make-up tank. Each
downcomer will need to be provided with a quarter turn ball valve, PVC gate
valve, flow totalizers, and camlock connection for connection of a hose to each
make-up tank.

Mixing of the substrate concentrate and water to generate the injectate will be
performed by an electrically-powered 0.75 HP, 220 V, single phase centrifugal
pump capable of 30 feet of discharge head at 30 gpm. Pump operation will be
controlled by manual switches located next to each pump. Electrical power for
pump operation will be accessed from the plant. For each make-up area, a 220
V, single phase, 30 A circuit will be required. Power strips for single phase 220 V
are limited to 12-16 A, and therefore, the primary electrical feed will need to
provide at least two receptacles or two power strips.
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After adequate mixing, valves in the blending line of the lead tank will be closed
and valves for the lag tank will be opened to start the blending operation in the
second tank. After switching the mixing operation to the second make-up tank,
valves in the inlet line of the injection pump will be opened to begin the injection
operation In order to begin injection, valves in the inlet and discharge lines of the
injection pump will be opened to begin the injection operation. The injection
pump will be an electrically-powered 1.0- 1.5 HP, 220 V, single phase centrifugal
pump rated for 10-15 gpm of flow at 90 feet total discharge head. The pump
head will be reduced to the desired well head pressures through pressure
reducers and throttling valves installed in each injection branch. The injection
pump will be controlled by a local manual switch. Connection from the tanks to
the injection pump will be made by a combination of 1.0 in. Schedule 40 PVC
pipe and 1.0 in. PVC hose.

The discharge from the pump will be connected to a distribution manifold that
has flow totalizing instrumentation at its inlet. The distribution manifold provides
for simultaneous injection into eight (8) wells and has flow control valves and
flow and pressure instrumentation for each of the individual branches. Sections
of 1.0 in. braided PVC hose with a rating of 150 psi will be used as the header
for conveyance of the injectate to the injection well heads.

Up to eight (8) wells will be injected into simultaneously in each treatment area.
In the source area inside the facility, two separate control boards will be required
to complete the injections.

Delivery hoses rated for 150 psi applications will be equipped with cam lock
fittings and connected to each well head assembly. Each well head assembly
will be constructed from Schedule 40 PVC pipe and fittings (or equivalent) will be
attached to each well head using a camlock fitting. Each well head assembly will
be equipped with a ball valve.

8.4.5 Injection Monitoring

Injection rates and pressures will be monitored and recorded from the flow and
pressure indicating elements on the control board at regular intervals during
injection. Injection pressure will also be measured at the pump discharge before
beginning injection and at several intervals during the operation.

Post injection monitoring will be performed at wells MW-67, MW-68, MW-71,
MW-72, MW-76, MW-77, and MW-78. The frequency of monitoring and
parameters are described in Section 11.
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8.5 Downgradient Treatment Zone A -Enhanced Reductive Dechlorination

The area east of the manufacturing plant is divided into four downgradient
treatment zones as previously shown in Figure 8.1. Each of these areas will be
addressed by ERD. Biostimulation will be accomplished by injection of a various
forms of ABC into an array of permanently installed injection wells. Details for
the injection array layout, injection well construction, amendment loading and
amendment delivery system are provided in this section.

8.5.1 Injection Well Spatial Array

Data from MW-6C, MW-20, MW-62, MW-12, MW-82 and MW-13 in Treatment
Zone A indicate considerable variability in the concentrations of chlorinated
VOCs in Treatment Zone A. Additionally data from these wells indicate that the
chlorinated VOC contamination is predominately within two vertical intervals.
Wells MW-20, MW-6C, and MW-62 provide data for the upgradient portion of
Treatment Zone A. Concentrations of cis-1,2-DCE at shallow depth
(approximately 775-780 ft NAVD 88) in the upgradient portion of Treatment Zone
A range from 360 ug/L at MW-20 to 2,400 ug/L at MW-62. The concentration of
vinyl chloride at MW-20 (510 pg/L) is significantly lower than at MW-62 (2,000
Mg/L). In the shallow interval at MW-6C, concentrations of cis-1,2-DCE (1,800
Mg/L) and vinyl chloride (1,500 ug/L) are more similar to those observed at MW
62 than the results from well MW-20 which is closer.

The most significant concentrations of cis-1,2-DCE were found further
downgradient in Treatment Zone A. In the shallow interval at MW-12 (775 -785 ft
NAVD 88), cis-1,2-DCE was found at 11,000 pg/L. A vertical profiling sample at
a similar interval at MW-82 found cis-1,2-DCE at 13,180 pg/L. Further
downgradient at MW-13, the concentration of cis-1,2-DCE (3,000 pg/L) was
similar to that found in the most upgradient portion of the treatment zone.
Vertical profile samples at MW-82 at approximately 762 ft and 773 ft NAVD 88
found cis-1,2-DCE at approximately 4,900 ug/L. Vinyl chloride concentrations at
these profile locations were above 5,000 pg/L.

In order to address this vertical contaminant profile, injection wells in Treatment
Zone A will be installed as nested wells with two screened intervals of
approximately 762 to 772 ft NAVD 88 and 777 to 782 ft NAVD 88. A total of 68
injection wells will be installed at 34 locations in Treatment Area A. Six injection
locations (Array 1) will be located to the east of the manufacturing plant. The
screened intervals for these wells will be from 762 to 772 ft NAVD 88 and 777 to
782 ft NAVD 88. Twenty eight injection locations (Arrays J-N) will be located east
of North Old US Highway 31 spanning an area approximately 125 ft. wide by 160
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ft. long as shown in Figure 8-15. These wells will be screened at a slightly higher
elevation (763 to 773 ft NAVD 88 and 778 to 783 ft NAVD 88).

The inferred area of influences for the injection wells in Treatment Zone A are
also shown in Figure 8-15. Seepage velocities in the upper portion of Treatment
Zone A from wells MW-20 and MW-6C to and from MW-12 to MW-82 are
relatively low ranging from 0.06 to 0.09 ft /day. The inferred area of influence for
wells in Arrays I-L, located between the manufacturing plant and MW-82 was
based on data from the area of influence pilot test, local groundwater velocities,
and estimated retardation of the amendment as 20 ft. wide by 25 ft. down
gradient. With the exception of the injection wells in Array | directly east of the
building, amendment injected in an upgradient well in this portion of Treatment
Zone A will reach the successive downgradient array but will not overlap it.
Amendment injected into wells on Array | (wells 1.1-1.6) will project slightly
beneath North Old US Highway 31. Due to right of way and access issues,
installation of injection wells to the east of Array | closer to North Old US
Highway 31 was not considered feasible.

Slightly greater seepage velocities (0.18 to 0.26 ft/day) were estimated for the
well pair MW-82 to MW-13. Therefore, for Arrays M and N (injection well
locations M.25-N.34), the area of influence extends slightly further down gradient
(approximately 30 ft). Amendment injected within one of these arrays will reach
the area of influence of the next downgradient array.

8.5.2 Injection Well Installation and Construction

Prior to injection well installation in Treatment Area A, the area that contains well
locations in Arrays K and L [well locations K.13-K.18 and L.19-L.24)] and the
southern part of Array M (M.25 and M.26) must be cleared of brush and graded
to make it accessible for drilling equipment. AMEC will subcontract this work out
to construction company.

The saturated thickness in this area between the silt or clay layer at
approximately 754 ft NAVD 88 and the groundwater table at 784 ft NAVD 88 is
approximately 30 ft. Groundwater VOC data for MW-20 indicates similar levels
of cis-1,2-DCE (360 to 670 pg/L) and vinyl chloride (230-510 pg/L) at intervals of
760-765 ft NAVD 88 and 775-780 ft NAVD 88. However, cis-1,2-DCE was found
at significantly greater concentration at MW-12 (11,000 pg/L) in the interval from
775-785 ft NAVD 88. Similar concentrations of cis-1,2-DCE (3,000 ug/L) were
found in a similar interval further downgradient at MW-13. Vertical profile
sampling at MW-82, indicated concentrations of cis-1,2-DCE ranging from 4,879
to 13,180 ug/L from approximately 761 ft NAVD 88 to just below the water table.
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Accordingly, the screened intervals were placed to target these middle and
upper zones.

Each borehole in Treatment Zone A will have a nested well pair installed at the
appropriate depths. For Array |, the upper interval injection wells will be
screened between 777-782 ft NAVD 88, and the lower interval will be screened
from 762-772 ft NAVD 88 as show in Figure 8.16. For Arrays J-N, the upper
interval will be from 778-783 ft NAVD 88 and the lower interval will be from 763
to 773 ft NAVD 88 as shown in Figure 8.17.

Unless otherwise noted in this section, injection well materials and installation
will be installed in the same manner as described in section 8.3.2 of this work
plan. The general construction will require placement of at least 6 inches of filter
material at the bottom of the borehole to serve as a firm footing. The filter pack
will be extended a minimum of 1 foot and a maximum of 2-feet above the top of
each well screen. The bentonite seal for the lower well screen will vary in
thickness as appropriate to install a minimum of 0.5 ft of filter pack beneath the
upper screen. The bentonite seal for the upper screened interval will be a
minimum 1-foot vertical thickness but no more than 2-foot thickness, consisting
of medium grade crushed (1/4 to 3/8-inch) bentonite. The remainder of the
annulus will be grouted as described in Section 8.3.2. The wells will consist of 1-
inch-diameter, Type IlI, Schedule 40 PVC. Upper level injection wells in
Treatment Area A will be constructed from threaded and gasketed casing, with a
5-foot, threaded, 0.020-inch slot well screen and threaded end cap. The lower
level wells will have a 10-foot 0.020-inch slot well screen. Table 8.2 summarizes
injection well construction details. Figure 8.18 provides construction details for
the injection wells in Treatment Zone A.

At each location, the lower interval injection wells will be located up-gradient of
the upper interval injection well inside the borehole, to minimize the adjacent
wells’ casing from altering the injectate distribution.

The top 3 feet of the well annulus will be filled with a concrete slurry consisting of
approximately 25% sand and 75% Portland cement, with the flush mount
protector cover installed in the concrete. Injection wells will be developed by
surging or similar means until the well produces clear water.

8.5.3 Amendment Loading and Injection Parameters

The concentrations of cis-1,2-DCE at shallow depth (approximately 775 -780 ft
NAVD 88) in the upgradient portion of Treatment Zone A range from 360 ug/L at
MW-20 to 2,400 pg/L at MW-62. In the shallow interval at MW-6C,
concentrations of cis-1,2-DCE (1,800 pg/L) and vinyl chloride (1,500 ug/L) were
similar to those observed at MW-62. More elevated concentrations of cis-1,2-
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DCE were found further downgradient in Treatment Zone A at MW-12 (775 -785
ft NAVD 88), where cis-1,2-DCE was found at 11,000 ug/L. A vertical profiling
sample at a similar interval at MW-82 found cis-1,2-DCE at 13,180 ug/L. Vertical
profile samples at MW-82 at approximately 762 ft and 773 ft NAVD 88 found cis-
1,2-DCE at approximately 4,900 ug/L. Further downgradient at MW-13, the
concentration of cis-1,2-DCE (3,000 pg/L) was similar to that found in the most
upgradient portion of the treatment zone.

Although the highest concentrations of cis-1,2-DCE found in Treatment Zone A
are significant, they are much lower than the highest concentrations found
beneath the building at MW-72(32) (97,000 ug/L) or the vertical aquifer profiling
sample at MW-77 (255,000 pg/L). The mean concentration of cis-1,2-DCE in
Treatment Zone A is an order of magnitude less than the mean concentration
beneath the building. The mean concentration of vinyl chloride in Treatment
Zone A (2,178 ug/L) is five times less than its mean concentration beneath the
building (11,500 pg/L).

The concentrations of cis-1,2-DCE in Treatment Zone A are not suggestive of
residual DNAPL, therefore standard product ABC formulation will be used to
promote reductive dechlorination in this area.

For each injection event, a total of 10,150 gal of standard product ABC will be
diluted into 101,500 gal of water for injection into the 68 points. Each injection
location or point will receive 3,280 gal of amendment with each injection interval
receiving approximately 1,640 gal of amendment Injection will be conducted at
rates of 1.5 gpm-2.0 gpm and pressures at the well head of less than 5 psig.
Three injection setups of 8 wells per setup and two setups with 6 wells will be
performed for both the upper and lower intervals in Treatment Area A, equalling
ten injection sets. Including time for set up and take down between arrays, the
injections for this area are anticipated to require approximately 220 hours.

Two injections are planned for the first year of the program. The need for
additional injection in this area will be determined from monitoring of wells in this
area over this time.

8.5.4 Amendment Mixing and Delivery System

Prior to material delivery AMEC will cordon off an 25 ft. by 20 ft. area centrally
located in Treatment Area A as show in Figure 8.15 for material and equipment
storage. Orange barricade fencing will be used to cordon off the material and
equipment staging area. Potable water for mixing will be piped to the equipment
area in 1.5 in. fire hose from the flushing hydrant located in Treatment Area B.
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Substrate will be stored within a weather proof building prior to use and delivered
by forklift to the treatment zone as needed for injection operations. If injections
are conducted during warmer weather, Product ABC totes that are not in
immediate use may be stored adjacent to the material and equipment storage
area covered by a tarp. Staging area storage of Product ABC will be limited to 4-
6 totes sufficient for two to three days of injection operation. If injection
operations are conducted during cold weather (temperatures of less than 35 F)
substrate will be stored within a heated building or enclosure before use. Under
these circumstances no more than three totes will be maintained at the staging
and mixing operation at a time. Additionally, the product amendment will be kept
warm by placing it within a tent or similar enclosure and maintaining above
freezing temperatures with a propane or electrically operated forced air heater.

Figure 8-10 previously presented the process equipment and the process flow
diagram for material mixing. The material mixing process will consist of two
1,700-gallon, high density polyethylene (HDPE) tanks, transfer/mixing pumps,
injection pump, flow and pressure instrumentation and control valves. Mixing of
the substrate concentrate and water to generate the injectate will be performed
by an electrically-powered 0.75 HP, 220 V, single phase centrifugal pump
capable of 30 feet of discharge head at 30 gpm. Pump operation will be
controlled by manual switches located next to each pump. Electrical power for
pump operation will be provided by a portable generator. After adequate mixing,
valves in the blending line of the lead tank will be closed and valves for the lag
tank will be opened to start the blending operation in the second tank. After
switching the mixing operation to the second make-up tank, valves in the inlet
line of the injection pump will be opened to begin the injection operation In order
to begin injection, valves in the inlet and discharge lines of the injection pump will
be opened to begin the injection operation. The injection pump will be an
electrically-powered 1.0 to 1.5 HP, 220 V, single phase centrifugal pump rated
for 10-15 gpm of flow at 90 feet total discharge head. The pump head will be
reduced to the desired well head pressures through pressure reducers and
throttling valves installed in each injection branch. The injection pump will be
controlled by a local manual switch. Connection from the tanks to the injection
pump will be made by a combination of 1.0 in Schedule 40 PVC pipe and 1.0 in
PVC hose.

8.5.5 Injection Monitoring

Injection rates and pressures will be monitored and recorded from the flow and
pressure indicating elements on the control board at regular intervals during
injection. Injection pressure will also be measured at the pump discharge before
beginning injection and at several intervals during the operation.

Project No.: 3359-12-2618 Page 8-28 ameco

June 2014



Textron, Inc.

TEXTRON TORX Facility, Rochester, Indiana

Remediation Work Plan

Post injection monitoring will be performed at wells MW-6C, MW-12, MW-13,
MW-62, MW-20, and MW-82. As subsequently described in Section 8.9, one
additional nested monitoring well OW-1 will need to be installed in Treatment
Area A to provide adequate coverage for performance monitoring across the
zone. The frequency of monitoring and parameters are described in Section 11.

8.6 Downgradient Treatment Zone B -Enhanced Reductive Dechlorination

The second treatment area downgradient from the Plant is identified as
Treatment Zone B (Figure 8.1). Biostimulation in this area will be accomplished
by injection of ABC into an array of permanently installed injection wells. Details
for the injection array layout, injection well construction, amendment loading and
amendment delivery system are provided in this section.

8.6.1 Injection Well Spatial Array

Chlorinated VOC concentrations for Treatment Zone B are limited to data from
MW-14 and MW-24. Current concentrations of cis-1,2-DCE (55 pg/L)and vinyl
chloride(4.2 pg/L) at MW-14 are very limited. However, the parent compound
TCE has been detected at MW-14 at concentrations as high as 680 ug/L in the
past several years and the current TCE concentration in this well is 320 pg/L.
The appearance of TCE in MW-14 is noteworthy because this parent compound
has not been routinely detected in the monitoring wells in upgradient Treatment
Zone A. MW-14 is screened from approximately 758-768 ft NAVD 88.
Monitoring well MW-24 is a nested well with screened intervals at approximately
780-785 ft NAVD 88 and 750-755 ft NAVD 88. Concentrations of chlorinated
VOCs in the upper interval of MW-24 have been at or below detection limits.
Concentrations of cis-1,2-DCE and vinyl chloride in the lower interval have also
routinely been similar to those observed at MW-14. Similar to MW-14 TCE has
been routinely detected in the lower interval of MW-24(55.4) with the most recent
concentration at 110 pg/L. Concentrations of TCE in this interval at MW-24 have
consistently been at 110-180 ug/L over five years of monitoring.

Upgradient at MW-13, TCE has been at non-detect or very low levels but the
recent concentrations of cis-1,2-DCE (3,000-10,000 ug/L) are much higher than
found at MW-14. Vinyl chloride concentrations at MW-13 (440-1,600 ug/L) are
also much higher than found in MW-14. MW-13 is screened at approximate
elevation from 775-785 ft NAVD 88.

Monitoring well MW-13 is only 45 feet upgradient of Treatment Zone B.
Although monitoring data are not available for an interval of 775-785 ft for
Treatment Zone B, chlorinated VOCs in this upper interval will be advectively
transported into the downgradient treatment zone. In order to address this
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vertical contaminant profile, thirty-nine (39) injection wells will be installed at
seventeen (17) locations in Treatment Zone B. Each location will have two
injection wells, one for an upper and one for a lower interval. The upper injection
interval (770 to 780 ft NAVD 88) is intended to address VOCs advectively
transported from the upper interval at MW-13. The lower interval will be
screened from 758 to 768 ft NAVD 88 to address VOC contamination observed
at MW-14.

Locations 9 and 14 will have a third injection well for a deep interval at 750-755 ft
NAVD 88. Locations 15 through 17 will also have a third injection well at 748 to
753 ft NAVD 88 to address the deeper contamination observed in the silt layer at
MW-24. If the silt layer at MW-24 at approximately 760 ft NAVD 88 (figure 3-7)
and MW-84 at 760 ft NAVD 88 (Figure 3-8) is found to be continuous across the
downgradient portion of Treatment Zone B and sampling conducted during
installation of injection and monitoring wells indicates significant concentrations
of TCE, additional deep wells may need to be added at locations 10-13.

Seepage velocities in the upper portion of Treatment Zone B were estimated to
range from 0.21 to 0.26 ft/day. Groundwater velocity is much greater in the
downgradient portion of Treatment Zone B from MW-14 to MW-15
(approximately 0.9 ft/day). The inferred area of influence of 40 ft. downgradient
as shown in Figure 8.15 was based on the average groundwater velocities
across the Treatment Zone, and estimated retardation of the amendment. In the
upper portion of the Treatment Zone, overlap of the amendment distribution
patterns may not occur. In the lower portion of the Treatment Zone, amendment
injected in an upgradient array is expected to be advectively carried into the
zone of influence of the successive downgradient array. Based on the limited
VOC concentrations observed in this Treatment zone, this approach provides a
pragmatic balance between amendment distribution and drilling costs.

Amendment distribution in the lower interval at locations 9, 14, and 15-17, is not
expected to extend over the area of influence indicated in Figure 8.15. However,
limited data are available concerning the lateral extent of contamination in the silt
layer. Additional data concerning the lateral extent of VOC contamination in this
area will be obtained during installation of these injection wells. Based on that
data and the response to injections on the planned wells, additional injection
wells may be needed in the deep interval in this area.

8.6.2 Injection Well Installation and Construction

At each location, separate wells will be installed for the upper and lower
screened intervals. The upper interval will be screened from 770 to 780 ft NAVD
88. The lower injection well will be screened from 758 to 768 ft NAVD 88 as
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shown in Figure 8.17. Separate boreholes for separate injection wells are
required because the separation between the screened intervals in inadequate
to prevent communication between the wells. The borehole for the lower interval
will be installed to a depth of 758 ft NAVD 88 or to the top of the clay/silt layer if
that is encountered before the specified elevation. These two intervals provide
treatment coverage for the saturated thickness located above the clay and silt
aquitard.

Locations 9, 14, and 15 through 17 will have a deep injection well with a five (5)
ft. screened interval installed into the clay/silt layer at approximately 750 to 755 ft
or 748 to 753 ft NAVD 88 as previously described. The top of the screened
interval will be installed at least 3 ft. into the clay/silt layer to ensure that injectant
enters this layer and does not short-circuit into the more permeable sand layer.
The deeper injection interval in Treatment Area B targets the contamination that
is present in the silt layer, indicated by groundwater data from MW-24. The
bottom of the screened interval of MW-14 rests atop this silt layer, while MW-24
is screened entirely in the silt as shown in Figure 8.17.

In Treatment Area B each borehole will have a single injection well installed.
Unless otherwise noted in this section, injection well materials and installation
will be as described in Section 8.3.2 of this work plan. The general construction
will require placement of at least 6 inches of filter material at the bottom of the
borehole to serve as a firm footing. The filter pack will be extended a minimum
of 1 foot and a maximum of 2-feet above the top of each well screen. For the
deep wells at locations 9, 14, and 15 through 17, the filter pack should extend
1.0 ft above the screen. The bentonite seal will be a minimum 1-foot vertical
thickness but no more than 2-foot thickness. For deeper wells installed at
locations 9, 14, and 15 through 17 the bentonite seal shall be 2 ft thickness. The
remainder of the annulus will be grouted as described in Section 8.3.2.

The wells will consist of 1-inch-diameter, Type Il, Schedule 40 PVC. At each
location, the injection wells will be staggered approximately five (5) ft. apart from
one another in the down gradient direction, proceeding from deepest to
shallowest intervals to prevent an adjacent wells’ casing from altering the
injectate distribution. Upper and lower level injection wells in Treatment Zone B
will be constructed from threaded and gasketed casing, with a 10-foot, threaded,
0.020-inch slot well screen and threaded end cap. The deep wells at locations
9,14, and 15 through 17 will have a 5-foot 0.020-inch slot well screen. Figure
8.18 and Table 8.2 summarizes injection well construction details.

Each injection well will be completed at the surface with a flush mount protective
cover set in a concrete pad. The top of the injection well casing will have a
female slip to NPT threaded adapter, a male camlock connection and a female
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camlock cap on the top of the 1-inch PVC casing. Injection wells will be
developed by surging or similar means until the well produces clear water.

During the injection well installation, borehole locations 9, 10 and 17 in
Treatment Zone B will be sampled at continuous intervals using a standard split
spoon sampler, or equivalent device, depending on field conditions. Standard
penetration test N values will be recorded at each sample point. Retrieved soil
samples will be visually examined to assess subsurface conditions and physical
properties of the strata. These properties include: color, moisture content, and
visual evidence of discoloration. Additionally, all soil samples will be field
screened for evidence of volatile organic vapors via conventional headspace
analysis techniques using a photoionization detector equipped with a 10.0 eV
lamp.

8.6.3 Amendment Loading and Injection Parameters

TCE has been detected at MW-14 at limited concentrations ranging from 320 to
680 ug/L Concentrations of cis-1,2-DCE (55 ug/L) and vinyl chloride (4.2 ug/L) at
MW-14 are very limited. Concentrations of chlorinated VOCs in the upper
interval of MW-24 have been at or below detection limits. TCE has also been
found in the deeper interval at MW-24 at 110-180 ug/L over the past five years of
monitoring. However, concentrations of cis-1,2-DCE in the deep interval at MW-
24 are similar to those at MW-14 and vinyl chloride has been below detection
limits.

The concentrations of chlorinated VOCs in Treatment Zone B are an order of
magnitude lower than in Treatment Zone A and are not suggestive of residual
DNAPL. Standard product ABC formulation will be used to promote reductive
dechlorination in this area.

For each injection event, a total of 4,420 gal of standard ABC will be diluted into
44,200 gal of water for injection into the 34 upper and lower wells. Each of these
injection wells will receive approximately 1,430 gal of amendment Injection will
be conducted at rates of 1.5 gpm-2.0 gpm and well head pressures of less than
5 psig. For injection in the upper and lower wells, two setups of 6 wells and one
setup with 5 wells will be performed for each interval equalling six injection sets.
Including time for set up and take down between arrays, the Injections for this
area are anticipated to require approximately 117 hours.

Separate injection will be required for the deep interval at locations 9, 14, and 15
through 17. For these wells a total of 350 gal of ABC will be diluted into 3,500
gal of water for injection in the five wells. Each well will receive approximately
770 gal of amendment. Injection will be conducted at rates of 0.5 -1.0 gpm and
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pressures at the discharge side of the control board of 10-20 psig. Injections for
this area are anticipated to require approximately 12 hours.

Two injections are planned for the first year of the program. The need for
additional injection in this area will be determined from the results of the
performance groundwater monitoring.

8.6.4 Amendment Mixing and Delivery System

AMEC will cordon off a 25 ft. by 25 ft. area centrally located in Treatment Area B
as show in Figure 8.15 for material and equipment storage. Orange barricade
fencing will be used to cordon off the material and equipment staging area.
Potable water for mixing will be piped to the equipment area via 1.5 in. diameter
fire hose from the flushing hydrant located in Treatment Area B. Delivery hoses
for injection wells located north of the access road will be placed in a drive over
hose guard across the access road to protect them from damage.

Substrate will be stored within a weather proof building prior to use and delivered
by forklift to the treatment zone as needed for injection operations. During
warmer weather, Product ABC totes that are not in immediate use may be stored
adjacent to the material and equipment storage area and covered by a tarp.
Staging area storage of Product ABC will be limited to 2-4 totes. If injection
operations are conducted during cold weather (temperatures of less than 35 F)
substrate will be stored within a heated building or enclosure before use.

Figure 8-10 previously presented the process equipment and the process flow
diagram for material mixing. The material mixing process will consist of two
1,700-gallon, high density polyethylene (HDPE) tanks, transfer/mixing pumps,
injection pump, flow and pressure instrumentation and control valves. The mixing
and injection process for the upper and lower interval wells was previously
described in Section 8.5.4.

The system used for injection of amendment in the upper and lower intervals of
Treatment Zone B will also be used for injection in the deep zone with the
exception that the injection pump will be replaced with a multi-stage centrifugal
pump. The pump that will be used for injection in the deep zones will be a 0.5
HP, 230 V, single phase 7 stage, centrifugal pump, capable of discharge heads
of 60 to 90 psi at flows of 3-6 gpm. Pump head will be reduced to the desired
well head pressures through pressure reducers and throttling valves installed in
each injection branch.
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8.6.5 Injection Monitoring

Injection rates and pressures will be monitored and recorded from the flow and
pressure indicating elements on the control board at regular intervals during
injection. Injection pressure will also be measured at the pump discharge before
beginning injection and at several intervals during the operation.

Post injection monitoring will be performed at wells MW-14, MW-24, and newly
installed monitoring wells OW-2 and OW-3. Additional monitoring wells OW-2
and OW-3 will be nested wells installed in Treatment Area B and C to provide
adequate coverage for performance monitoring across the zone. Details
concerning the installation of OW-2 and OW-3 installation are provided in
Section 8.9. The frequency of monitoring and parameters are described in
Section 11.

8.7 Downgradient Treatment Zone C - Enhanced Reductive Dechlorination

The third treatment area downgradient from the Plant, is identified as Treatment
Zone C (Figure 8.1). Biostimulation in this area will be accomplished by injection
of modified ABC into an array of permanently installed injection wells. Details for
the injection array layout, injection well construction, amendment loading and
amendment delivery system are provided in this section.

8.7.1 Injection Well Spatial Array

Chlorinated VOC concentrations for Treatment Zone C are limited to data from
MW-15. Similar to MW-14 in Treatment Zone B, TCE has been routinely
detected at MW-15 at concentrations ranging from 15-240 ug/L with the most
recent TCE concentration at 160 ug/L. Concentrations of cis-1,2-DCE and vinyl
chloride at MW-15 are greater than observed at MW-14. At MW-15, cis-1,2-DCE
has ranged from 1,300 to 5,000 ug/L with a mean concentration over the past
five years of 2,560 pg/L. Vinyl chloride concentrations have ranged from 220-
1,300 pg/L with a mean concentration of 460 ug/L. Well MW-15 is screened at
738-748 ft NAVD 88.

The concentrations of TCE in Treatment Zone B are similar to that observed at
MW-15 with concentrations as high as 680 pg/L in the past several years and
the most recent concentration at 320 ug/L. The concentrations of daughter
product VOCs at MW-15 in Treatment Zone C are one to two orders of
magnitude higher than in upgradient Treatment Zone B. Current concentrations
of cis-1,2-DCE (55 pg/L) and vinyl chloride (4.2 pg/L) at MW-14 are very limited.
MW-14 is screened from approximately 758-768 ft NAVD 88 or 20 ft higher than
MW-15.
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MW-25 is located at the upgradient end of Treatment Zone D. MW-25 provides
monitoring data for five discrete depth intervals. Concentrations of chlorinated
VOCs in the two deep intervals of MW-25 are generally below RCLs and are
often below MDLs. The upper interval of MW-25 is from approximately 776-781
ft NAVD 88. TCE has not been detected in this interval but the concentrations of
cis-1,2-DCE are similar to those found at greater depth (738-748 ft NAVD 88) at
MW-15. In this upper interval of MW-25, mean concentrations of cis-1,2-DCE
and vinyl chloride over the past four years have been 1,850 ug/L and 700 ug/L,
respectively. At depth interval of 760-765 ft NAVD 88 at MW-25, the most recent
concentration of cis-1,2-DCE was 1,500 pg/L and the mean concentration for the
past four years was 595 ug/L. The mean vinyl chloride concentration for this
interval at MW-25 was 320 ug/L.

In the deeper interval at downgradient MW-25 (747-752 ft NAVD 88), the most
recent concentrations of cis-1,2-DCE and vinyl chloride in 2010 were 750 pg/L
and 92 ug/L, respectively. Concentrations of cis-1,2-DCE and vinyl chloride
decrease with depth at MW-25 The 747-752 ft NAVD 88 depth interval generally
corresponds with the interval of MW-15 but concentrations are an order of
magnitude lower than observed at the monitoring well in Treatment Zone C.

The screened intervals for the injection wells in Treatment Zone C were selected
to address the VOC contamination observed at MW-15 and bridge with the
contamination observed in the various depth intervals of MW-25. In order to
address this vertical contaminant profile, twenty (20) injection wells will be
installed at ten (10) locations in Treatment Zone C. Each location will have two
injection wells, one for an upper and one for a lower interval. The upper injection
interval (764 to 774 ft NAVD 88) is intended to bridge the VOCs observed in the
second interval at MW-25. The lower interval will be screened at two separate
depths. For wells in Array S (S.1-S.5) the lower interval will be set at 745 to 755
ft NAVD 88 to address VOC contamination observed at MW-15. The bottom of
this screened interval should be set slightly into or upon the silt and clay layer at
approximately 745 ft NAVD 88. For wells in Array T (locations T6-T10), the lower
interval wells will be screened from approximately 740-750 ft NAVD 88. This
interval corresponds with the interval of MW-15 and provides a bridge with the
third interval of MW-25.

Seepage velocities in the upper portion of Treatment Zone C (MW-14 to MW-15)
were estimated at approximately 0.9 ft/day. Groundwater velocity from MW-14 to
MW-25(32) was estimated at 0.55 ft /day. Groundwater velocity is significantly
lower (0.1 ft /day) in the deeper interval of the downgradient portion of the
Treatment Zone (from MW-15 to MW-25 at approximately 740-750 ft NAVD 88).
Groundwater velocity increases significantly to greater than 1.2 ft per day in
Treatment Zone D. The inferred area of influence of 50 ft. downgradient as
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shown in Figure 8.15 was based on the groundwater velocities across the
Treatment Zone and estimated retardation of the amendment. In the upper
intervals of the Treatment Zone, overlap of the amendment distribution patterns
is expected to occur. In the lower intervals of the Treatment Zone, amendment
injected in an upgradient array will likely not overlap into the zone of influence of
the successive downgradient array. However, TCE has not been detected in the
lower interval at MW-25 and the concentrations of cis-1,2-DCE and vinyl chloride
are an order of magnitude lower at MW-25 than MW-15. Additionally, the first
injection array in Treatment Zone D is upgradient of MW-25 and therefore this
approach provides a pragmatic balance between amendment distribution and
drilling costs.

8.7.2 Injection Well Installation and Construction

Each location will have two injection wells, one for an upper and one for a lower
interval. At each location, the upper interval will be installed with a screened
section from 764 to 774 ft NAVD 88. For wells in Array S (S.1-S.5) the lower
interval will be set at 745 to 755 ft NAVD 88 to address VOC contamination
observed at MW-15. The bottom of this screened interval should be set slightly
into the silt and clay layer at approximately 745 ft NAVD 88. For wells in Array T
(locations T6-T10), the lower interval wells will be screened from approximately
740-750 ft NAVD 88 as shown in Figure 8.17. The lower interval will be installed
to a depth of 740 or to the top of the clay/silt layer potentially located at
approximately 740-745 NAVD 88. These two intervals provide treatment
coverage for the saturated thickness located above the clay and silt aquitard and
provide a bridge between MW-15 and the lower interval of MW-25. At each
location, the lower interval injection wells will be located up-gradient of the upper
interval injection well inside the borehole, to minimize the adjacent wells’ casing
from altering the injectate distribution.

Unless otherwise noted in this section, injection well materials and installation
will be as described in section 8.3.2 of this work plan. Upper and lower level
injection wells in Treatment Zone C will be constructed from threaded and
gasketed casing, with a 10-foot, threaded, 0.020-inch slot well screen and
threaded end cap. Each injection well will be completed using flush mount
protective cover set in concrete. The top of the injection well casing will have a
female slip to NPT threaded adapter, a male camlock connection and a female
camlock cap. Figure 8.18 (previously presented) and Table 8.2 summarizes
injection well construction details.
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8.7.3 Amendment Loading and Injection Parameters

TCE has been routinely detected at MW-15 at concentrations ranging from 15-
240 pg/L with the most recent TCE concentration at 160 ug/L. At MW-15, the
mean concentration of cis-1,2-DCE over the past five years was 2,560 ug/L.
Vinyl chloride has exhibited a mean concentration of 460 ug/L.

Concentrations of cis-1,2-DCE and vinyl chloride in Treatment Zone C are
greater than observed in Treatment Zone B. However, downgradient
concentrations at MW-25 are similar to those observed at MW-15. In the upper
interval of MW-25, mean concentrations of cis-1,2-DCE and vinyl chloride over
the past four years have been 1,850 ug/L and 700 pg/L, respectively. At depth
interval of 760-765 ft NAVD 88 at MW-25, the mean concentration of cis-1,2-
DCE for the past four years was 595 ug/L. The mean vinyl chloride concentration
for this interval at MW-25 was 320 pg/L.

Amendment loading and selection was based on the concentrations observed in
both Treatment Zone C and the upper portion of Treatment Zone D, differences
in concentration with depth, and differences in seepage velocities across
different depth intervals. Different amendments will be used in the upper and
lower injection wells in Treatment Zone C.

For each injection event, a total of 2,980 gal of modified ABC will be diluted into
26,800 gal of water for injection into the upper interval wells. For these wells the
higher end fatty acids in ABC will be increased by 30-40% above its fraction in
the standard ABC to increase retardation. Each of these injection wells will
receive approximately 2,978 gal of amendment Injection will be conducted at
rates of 1.5 gpm-2.0 gpm and pressures at the well head of less than 5 psig. For
injection in the upper interval wells, two setups of 7-8 wells and one setup with 2-
3 wells will be performed for each interval equalling six injection sets. Including
time for set up and take down between arrays, the Injections for this area are
anticipated to require approximately 117 hours.

Separate injection will be required for the deep wells. For each injection event, a
total of 2,980 gal of standard ABC will be diluted into 26,800 gal of water for
injection into the deeper wells. Each of these injection wells will receive
approximately 2,978 gal of amendment Injection will be conducted at rates of
1.5 gpm-2.0 gpm and pressures at the well head of less than 5 psig. For injection
in the lower wells, two setups of 7-8 wells and one setup with 2-3 wells will be
performed. Total injection time is estimated at 144 hours.

Two injections are planned for the first year of the program. The need for
additional injection in this area will be determined from the results of the
performance groundwater monitoring.
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8.7.4 Amendment Mixing and Delivery System

AMEC will cordon off a 35 ft. by 35 ft. area in Treatment Area C as show in
Figure 8.15 for material and equipment storage. Orange barricade fencing will
be used to cordon off the material and equipment staging area. Potable water
for mixing will be piped to the equipment area via 1.5 in. diameter fire hose from
the flushing hydrant located in Treatment Area B. Delivery hoses for injection
wells located north of the access road will be placed in a drive over hose guard
across the access road to protect them from damage.

Substrate will be stored within a weather proof building prior to use and delivered
by forklift to the treatment zone as needed for injection operations. During
warmer weather, Product ABC totes that are not in immediate use may be stored
adjacent to the material and equipment storage area and covered by a tarp.
Staging area storage of Product ABC will be limited to 2-4 totes. If injection
operations are conducted during cold weather (temperatures of less than 35 F)
substrate will be stored within a heated building or enclosure before use.

Figure 8-10 previously presented the process equipment and the process flow
diagram for material mixing. The material mixing process will consist of two
1,700-gallon, high density polyethylene (HDPE) tanks, transfer/mixing pump,
injection pump, flow and pressure instrumentation and control valves. The mixing
and injection process for the upper and lower interval wells was previously
described in Section 8.5.4.

8.7.5 Injection Monitoring

Injection rates and pressures will be monitored and recorded from the flow and
pressure indicating elements on the control board at regular intervals during
injection. Injection pressure will also be measured at the pump discharge before
beginning injection and at several intervals during the operation.

Post injection monitoring will be performed at wells MW-15, MW-25, and newly
installed monitoring wells OW-3 and OW-4. Additional monitoring wells OW-3
and OW-4 will be nested wells installed in Treatment Area C to provide adequate
coverage for performance monitoring across the zone. Details concerning their
installation are provided in Section 8.9. The frequency of monitoring and
parameters are described in Section 11.

8.8 Downgradient Treatment Zone D -Enhanced Reductive Dechlorination

The fourth treatment area, downgradient from the Plant, is identified as
Treatment Zone D (Figure 8.1). Biostimulation in this area will be accomplished
by injection of modified ABC into an array of permanently installed injection
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wells.  Details for the injection array layout, injection well construction,
amendment loading and amendment delivery system are provided in this
section.

8.8.1 Injection Well Spatial Array

MW-25 is located at the upgradient end of Treatment Zone D. MW-25 provides
monitoring data for five discrete depth intervals. As previously indicated,
concentrations of COCs are generally below RCLs (and MDLs) in the two
deepest intervals of MW-25. The upper interval of MW-25 is from approximately
776-781 ft NAVD 88. TCE has not been detected in this interval but mean
concentrations of cis-1,2-DCE and vinyl chloride over the past four years have
been 1,850 ug/L and 700 pg/L, respectively. At depth interval of 760-765 ft
NAVD 88 at MW-25, the most recent concentration of cis-1,2-DCE was 1,500
Mg/L and the mean concentration for the past four years was 595 pg/L. The
mean vinyl chloride concentration for this interval at MW-25 was 320 pg/L

Wells at the downgradient edge of Treatment Zone D include MW-26, MW-16,
MW-17, and the pilot test wells ZVI -1 and ZVI-2. The two upper intervals of
MW-26 generally correspond with the upper intervals of MW-25. Very limited
concentrations of TCE have been observed in the upper interval of MW-26.
Mean concentrations of cis-1,2-DCE (1,170 pg/L) and vinyl chloride (530 ug/L)
in the 775-780 ft NAVD 88 interval of MW-26 are similar to the mean
concentrations observed in the upper interval at MW-25. The mean cis-1,2-DCE
(203 pg/L) and vinyl chloride (81 pg/L) concentrations at the 762-767 ft NAVD 88
interval in MW-26 are somewhat lower than at the second depth interval
monitored at MW-25.

MW-16, with a screened interval of approximately 758-763 ft NAVD 88 has
exhibited limited concentrations of TCE with a mean level of 37 pg/L. Mean
concentrations of cis-1,2-DCE (310 pg/L) and vinyl chloride (184 ug/L) are
similar to the concentrations observed at this interval in MW-26. The mean
concentrations of cis-1,2-DCE and vinyl chloride at this interval in MW-16 and
MW-26 are somewhat lower than in the corresponding interval in MW-25

In the interval from 747-752 ft NAVD 88 at MW-25, the concentrations of cis-1,2-
DCE and vinyl chloride in 2010 were 390 pg/L and 170 ug/L, respectively. The
mean concentrations of these VOCs at this interval in MW-25 were similar to but
somewhat lower than observed in the upper intervals. Well MW-17 on the
eastern edge of Treatment Zone D is screened from approximately 743-748 ft
NAVD 88. At MW-17, TCE has been routinely observed from 190 -340 ug/L. cis-
1,2-DCE concentrations at MW-17 are lower than at other wells in the southern
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extent of Treatment Zone D. Vinyl chloride has not been routinely detected at
MW-17.

The data from MW-25 and the wells along the southern extent of Treatment
Zone D indicate that the injection well field should have three discrete intervals.
These intervals are approximately 775-780 ft NAVD 88, 760-765 ft NAVD 88 and
745-750 ft NAVD 88.

Seepage velocities in the upper intervals of Treatment Zone D from
approximately 775-780 ft NAVD 88 for well pair MW-25 and MW-26 were
estimated at approximately 1.8-2.0 ft/day. Seepage velocities (1.6 to 1.8 ft/day)
were also very elevated in the subsequent depth interval from 760-765 ft NAVD
88 for well pair MW-25 to MW-26. The estimated groundwater velocity (1.2 to 1.3
ft/day) is somewhat lower in the deeper interval at approximately 745 -750 ft
NAVD 88 (based on well pair MW-25 to MW-26 and MW-25 to MW-17).

These very elevated groundwater velocities in Treatment Zone D present
challenges for both ERD and ISCR treatment approaches. In the case of ERD
using relatively water soluble amendments, the groundwater velocities will result
in significant advective transport from the injection well with a corresponding
limited residence time of the substrate within the treatment zone. Where
relatively water soluble amendments are used as the carbon fraction for the
ISCR, a similar result occurs. These issues were observed in the ZVI Pilot Test
where the more soluble fractions of the ABC migrated relatively rapidly from the
injection points providing an initial increase in TOC that was rapidly lost.

The preferred alternative in the FS included an injectable ZVI wall at the end of
the treatment zone D. This design has retained a similar conformation but has
replaced the ZVI with a liquid amendment that can be more easily and readily
replenished than ZVI if that is indicated as necessary by post-injection
monitoring.

Two arrays of points for injection of a higher fatty acid fraction of ABC, similar to
that specified for Treatment Zone C, will be installed in the upgradient portion of
Treatment Zone D to provide stimulus for ERD in the immediate downgradient
area of MW-25 and much of the treatment zone. The inferred area of influence
ranges from 50 to greater than 70 ft. downgradient depending on the
groundwater velocity in a given depth interval. The inferred area of influence as
shown in Figure 8.15 was based on the average groundwater velocity across the
Treatment Zone and estimated retardation of the amendment.

Two arrays of injection wells will be installed in the southern portion of Treatment
Zone D with the first array approximately 30 ft upgradient from well MW-26. The
second array will be located approximately 15 ft upgradient from MW-26. These
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wells will be used to inject a modified form of ABC, referred to as ABC-ole. ABC-
ole is a modification of standard ABC that contains a high mass fraction of oleic
acid. Oleic acid is the initial product formed from the hydrolyses of emulsified
vegetable oil substrates. Oleic acid is strongly adsorbed to soils and has limited
mobility in the environment. This ABC formulation will provide an initial relatively
quick release of carbon to stimulate reductive dechlorination. The oleic acid
fraction is relatively immobile in advective groundwater flow. Similar to emulsified
oil substrates the oleic acid fraction provides approximately an order of
magnitude greater mols of electron donor relative to more water soluble
substrates. Therefore, following the initial release of the more soluble fractions
and initial stimulus for ERD, this substrate will provide a very sustained release
of electron donor as the oleic acid and its daughters are slowly hydrolyzed.

As indicated in Figure 8-15, the area of influence of the upgradient injection
arrays does not extend entirely to the arrays used for injection of ABC-ole.
Injection wells were not installed between these sets of arrays in order to prevent
the more soluble amendment used in the upgradient zone from being carried into
the downgradient biobarrier which might reduce its effectiveness. Additionally
this area was retained for a possible contingent installation of ZVI if post
remedial monitoring indicates such an approach is needed.

The ZVI Pilot injection indicated influence from the edge of the ZVI array to
approximately 15 ft downgradient with some propagation to 20 ft. For arrays W
and X (Figure 8.15), the inferred radius of influence of approximately 15 ft
downgradient is based on those results, localized groundwater velocity the
anticipated immobility of the amendment.

This design has retained a biobarrier conformation similar to the preferred
alternative in the FS which was based on an injectable ZVI wall at the end of the
treatment zone D. The use of an injectable ZVI will be retained as a contingency
approach if post injection monitoring indicates that the oleic acid based biobarrier
is subject to relatively rapid degradation due to the high transport velocities in
this part of the plume. In order to provide adequate space for that contingency,
the injection arrays were located 15-30 ft upgradient from MW-26.

Injection wells W-12 through W-14 and injection wells X-23 through X-25 are
located in the area of the ZVI pilot injections. During the ZVI pilot study, ABC+
was injected from 45 to 10 ft bgs at pressures equal to or slightly greater than
100 psi. Daylighting did not occur in the pilot study except at MW-16 during
injection at INJ-8. At the conclusion of the ZVI pilot study, the injection boreholes
were plugged with bentonite.
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There is some limited possibility that plugging the pilot study injection points with
bentonite might provide a preferential pathway for daylighting during injection of
ABC-ole in the upper interval wells at locations W-12 through W-14 and X-23
through X-25. The potential for daylighting is considered very limited since ABC+
injections within 10 ft of surface at elevated pressures did not result in
daylighting and Treatment Zone D injections will be conducted at very low
pressures. Additionally, the bentonite column to within approximately five feet of
surface would have been adequately hydrated since this is within the saturated
zone and the upper five feet of bentonite would be adequately hydrated during
its placement and subsequent infiltration of precipitation.

Two additional arrays (Y and Z) of injection wells are located along the eastern
edge of Treatment Zone D to address VOC levels observed at MW-17.

8.8.2 Injection Well Installation and Construction

During the field effort, borehole locations # 1, 5, 8, 12, 18, 26, and 34 will be
drilled first to assess the occurrence and thickness of silt lenses in Treatment
Area D. Soil samples will be collected in continuous intervals from each borehole
using a standard split spoon sampler, or equivalent device, depending on field
conditions. Standard penetration test N values will be recorded at each sample
point. Retrieved soil samples will be visually examined to assess subsurface
conditions and physical properties of the strata. These properties include: color,
moisture content, and visual evidence of discoloration. This lithological data will
be combined with data collected during the monitoring well installation to develop
a more robust cross section for Treatment Area D. Additionally, all soil samples
will be field screened for evidence of volatile organic vapors via conventional
headspace analysis techniques using a photoionization detector equipped with a
10.0 eV lamp.

At each injection location a lower, intermediate, and upper interval will be
installed as shown in Figure 8.17. Each interval’s elevation will be determined
more precisely after an updated cross-section is developed from the sampling of
the initial boreholes. The objective is to avoid installing any screened intervals in
a silt lense. If a silt lense is present in the specified interval, the bottom of the
screened section will be installed on top of or only slightly into the silt for each
injection well.

The bottom of upper screened interval will be located approximately 775 (Arrays
Y and Z) to 778 ft NAVD 88 (Arrays U-X). The bottom of the intermediate
injection wells’ screened interval contact a silt lense that occurs at approximately
760 ft NAVD 88. For Arrays Y and Z the bottom of the screened interval will be
approximately 763 ft NAVD 88. The lower screened interval for Arrays U, V, W,
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and X will be installed at approximately 745-750 ft NAVD 88. For Arrays Y and
Z, the bottom of the lower interval will be at approximately 742 ft NAVD 88. The
preliminary screened intervals for these injection wells are provided in Table 8-2.

Unless otherwise noted in this section, injection well materials and installation
will be as described in section 8.3.2 of this work plan. All of the intervals in
Treatment Area D, except the upper interval in Array W and X will be constructed
from threaded and gasketed casing, with a 5-foot, threaded, 0.020-inch slot well
screen and threaded end cap. The upper interval injection wells in Arrays W and
X will have 3-foot , 0.020-inch slot screen. Specific well construction details are
in Figure 8.18 and Table 8.2. Each injection well will be completed at the
surface using a flush mount protective cover set in concrete for Arrays U, V W
and X. However, due to the topography in Arrays W and X injection well
locations W19, W20, W21 and X29, X30 ,and X31 will be completed with a
minimum 2-foot above grade stick up with a female slip to NPT threaded
adapter, a male camlock connection and a female camlock cap on the top of the
1-inch PVC casing. Arrays Y and Z will also require above ground well
completions. The top 3 feet of the well annulus will be filled with a concrete
slurry consisting of approximately 25% sand and 75% Portland cement, with the
steel well protector installed in the concrete extending 2.5 feet below the surface.

8.8.3 Amendment Loading and Injection Parameters

Two arrays (U and V) of points for injection of a higher fatty acid fraction of ABC,
similar to that specified for Treatment Zone C, will be installed at the upgradient
edge of Treatment Zone D. For each injection event for this array, a total of
9,200 gal of modified product ABC will be diluted into 73,600 gal of water for
injection into the Array U and V wells. For these wells the higher end fatty acids
in Product ABC will be increased by 30-40% above its fraction in the standard
Product ABC. Each of these injection wells will receive approximately 2,760 gal
of amendment Injection will be conducted at rates of 1.5 gpm-2.0 gpm and
pressures at the well head of less than 5 psig. For injection in the Array U and V
wells four injection setups will be required. The total time for each injection event
on these Arrays is approximately 120 hours. Three injections are planned for the
first year of the program. The need for additional injection in this area will be
determined from monitoring of wells in this area over this time.

Arrays W and X contain 21 injection locations with three intervals for injection of
ABC-ole. For these wells, ABC-ole will contain approximately 40% oleic acid
fraction. For each injection event, the upper interval in these arrays will receive a
total of 987 gal of ABC-ole diluted into 4,940 gal of water. For the remaining
Array W and X wells (intermediate and lower intervals), 1,975 gal of ABC-ole will
be diluted into 17,766 gal of water for injection into the 42 wells. Approximately
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470 gal of amendment Injection will be conducted at rates of 1.5 gpm-2.0 gpm
and pressures at the well head of 5 psig. For injection in Arrays W and X, eight
injection setups will be required. The total time for each injection event on this
Array is approximately 120 hours. One injection is planned for the first year of
the program. The need for additional injection in this area will be determined
from the results of the performance groundwater monitoring.

Arrays Y and Z contain seven injection locations with three intervals for injection
of ABC-ole. For each injection event for these arrays, a total of 1,800 gal of ABC-
ole will be diluted into 12,600 gal of water for injection into the Array Y and Z
wells. Each of these injection wells (intervals) will receive approximately 685 gal
of amendment Injection will be conducted at rates of 1.5 gpm-2.0 gpm and
pressures at the well head of 5 psig. For injection in Arrays Y and Z three
injection setups will be required. The total time for each injection event on this
Array is approximately 33 hours. One injection is planned for the first year of the
program. The need for additional injection in this area will be determined from
the results of the performance groundwater monitoring.

8.8.4 Amendment Mixing and Delivery System

The injection process for Array U and V will be conducted from the mixing and
staging area established in Treatment Zone C. For injection in Arrays W,X,Y and
Z AMEC will cordon off a 35 ft. by 35 ft. area in Treatment Area D as show in
Figure 8.15 for material and equipment storage. Orange barricade fencing will
be used to cordon off the material and equipment staging area. Potable water
for mixing will be piped to the equipment area via 1.5 in. fire hose from the fire
hydrant located in Treatment Area B.

During warmer weather, ABC totes that are not in immediate use may be stored
adjacent to the material and equipment storage area and covered by a tarp.
Staging area storage of Product ABC will be limited to 2 to 4 totes. If injection
operations are conducted during cold weather (temperatures of less than 35 F)
substrate will be stored within a heated building or enclosure before use.

Figure 8-10 previously presented the process equipment and the process flow
diagram for material mixing. The material mixing process will consist of two
1,700-gallon, high density polyethylene (HDPE) tanks, transfer and mixing
pumps injection pump, flow and pressure instrumentation and control valves.
The mixing and injection process for the upper, intermediate and lower interval
wells was previously described in Section 8.5.4.
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8.8.5 Injection Monitoring

Injection rates and pressures will be monitored and recorded from the flow and
pressure indicating elements on the control board at regular intervals during
injection. Injection pressure will also be measured at the pump discharge before
beginning injection and at several intervals during the operation.

Post injection monitoring will be performed at wells MW-25, MW-26, MW-16,
MW-17, ZVI-2, and newly installed monitoring well OW-5. Additional monitoring
well OW-5 will be a nested well. Details concerning the installation of well nest
OW-5 are provided in Section 8.9. The frequency of monitoring and parameters
are described in Section 11.

8.9 General Injection Sequence

The injection program will begin with injection of ABC+ in the source zone
behind the plant and ERD injections in Treatment Zone A. The injection
sequence for ABC+ injections in the source zone was specified in Section 8.2.
The initial set of injections in Treatment Zone A will be conducted on Arrays J
and N followed by injection on Arrays K and M. The final injections in Treatment
Zone A will be on Arrays | and L.

Injections will be performed for the source area behind the plant following ABC+
injections in the source zone and ERD injections in Treatment
Zone A. The source area injections may be conducted in a sequential manner.
Concurrent with or following that activity, injections will be completed in
Treatment Zone D. The initial Treatment Zone D injections should be conducted
on Arrays U (high fatty acid ABC) and W (ABC-ole). Upon completion of those
Arrays, injections should be conducted on Arrays V and X. Arrays Y and Z will be
the final set of injections in Treatment Zone D.

After completion of Treatment Zone D, injections should be completed in
Treatment Zones B and C following the general pattern described for Treatment
Zone A.

The final set of injections in the initial round of treatment will be performed
beneath the plant. The general sequence for these injections is Array C and H
followed by Arrays D and F. The final injections arrays beneath the plant will be
Arrays E and G.

The intent of the above injection sequence is to complete treatment at the source
area and downgradient edge of the treatment zone during the first season prior
to the beginning of winter which will require that injection activities are moved to
within the plant. If schedule delays or weather necessitate a change in the above
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sequence, the Source Area ABC + injections and Treatment Zone D injections
should be the priority areas and attempt to be completed prior to winter. Under
these circumstances, ERD injections behind the plant and in Treatment Zone A
would be conducted the following spring prior to completing injections in
Treatment Zones B and C. Certain Treatment Zones are anticipated to receive
multiple injections events. The sequence for the injection events following the
initial round of treatment will be determined based on performance monitoring
results.

8.10 Down-Gradient Groundwater Monitoring Wells
8.10.1 Monitoring Well Installation

In order to monitor remedial effectiveness in down-gradient Treatment Areas A
to D, an additional five (5) monitoring wells will be added to the monitoring well
network. The location of the additional monitoring wells (OW-1 through OW-5) is
presented in Figure 8.19, and construction details are presented in Table 8.3.

Borings for monitoring well installation will be advanced using a suitable drill rig
with either hollow-stem auger (HSA) drilling methods or rotosonic methods. For
HSA methods, a nominal 10.25-inch outside diameter (OD) X 6.25-inch inside
diameter (ID) borehole will be advanced from the ground surface to a given
depth based on the pre-determined elevation for the well screen. The required
depth of the boring was determined based on an estimated ground surface
elevation compared to the pre-determined well bottom elevation (Table 8.3).
During the field effort, soil samples will be collected from each borehole in
continuous intervals using a standard split spoon sampler, or equivalent device,
depending on field conditions. Standard penetration test N values will be
recorded at each sample point. Retrieved soil samples will be visually examined
to assess subsurface conditions and physical properties of the strata. These
properties include: color, moisture content, and visual evidence of discoloration.
Additionally, all soil samples will be field screened for evidence of volatile organic
vapors via conventional headspace analysis techniques using a photoionization
detector equipped with a 10.0 eV lamp. New monitoring wells will be installed
prior to beginning installation of injection wells in the downgradient Treatment
Zones A-D to provide additional litholgic data to allow final placement of the
injection well screens.

At this site heaving sands can be problematic. Therefore, a bottom plug may be
used in the bottom of the HSA string. It may be necessary to over-drill the
borehole in anticipation of material entering the augers during removal of the
bottom plug. Normally, 1 to 2 feet is sufficient for over-drilling. Clean water will
be poured into the augers to equalize the pressure so that the inflow of formation
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materials and water will be held to a minimum when removing the bottom plug.
The bottom plug (composed of either wood or PVC) should be knocked out of
the bottom of the augers using 2-inch (AW) steel rods.

Each borehole will have a nested well pair installed at the appropriate depths.
The wells will consist of 2-inch diameter, Type Il, Schedule 40 PVC. Generally,
the shallow wells will be constructed from threaded and gasketed casing, with a
5-foot, threaded, 0.010-inch slot well screen and threaded end cap. Deep wells
will have a 10-foot 0.010-inch slot well screen. Specific well construction details
are in Table 8.3. The wells will be set through the augers at each location per
Indiana Department of Environmental Management Drilling Procedures and
Monitoring Well Construction Guidelines (Policy # WASTE-053-NPD) and
Indiana Rule 312 IAC 13-8-3 Requirements for Monitoring Well Construction.

Before the well screen and casings are placed on the bottom of the borehole, at
least 12 inches of filter material should be placed at the bottom of the borehole to
serve as a firm footing. The string of well screen and casings should then be
placed into the borehole and plumbed. The filter pack material will consist of a
clean, rounded to well-rounded, quartz silica sand of 20/40 sieve size (i.e.,
between 1/20 and 1/40 inch in size). Field sieve analysis indicated a median
grain size of approximately 0.024 inches.

The augers should be slowly extracted as the filter pack is tremied into place
using a 1-inch PVC tremie pipe lowered between the screen/casing and the
augers. The gradual extraction of the augers allows the materials being placed in
the augers to flow out of the bottom of the augers into the minimum 10-inch
borehole. The filter pack will be extended a minimum of 1 foot and a maximum
of 2-feet above the top of the well screen.

Shallow wells will have a bentonite seal of a minimum 1-foot vertical thickness
but no more than 2-foot thickness, consisting of medium grade crushed (1/4 to
3/8-inch) bentonite, placed above the sand pack and hydrated with clean water.
The deeper wells will have a bentonite seal of a minimum of one foot vertical
thickness up to one foot below the bottom of the shallow interval well. Following
seal hydration (minimum 2 hours), the remaining annulus will be filled with a 95/5
ratio neat cement grout. The neat cement grout should consist of a mixture of
ninety-four (94) pounds of cement and no more than six (6) gallons of clean
water. Bentonite will not exceed 5% of the total mixture. The grout will be
installed in a manner to prevent bridging of the annulus between the outside of
the well casing and the borehole from the top of the bentonite seal to within 3
feet of ground surface. The grout will be allowed to cure for a minimum of 24
hours before the concrete pad and surface casing are installed.
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Each monitoring well will be completed at the surface with: a locking expansion
cap set into the top of the 2-inch PVC casing; a 2-foot square, 6-inch thick
concrete pad; and a rain tight flush mount protective cover. The top 3 feet of the
well annulus will be filled with a concrete slurry consisting of approximately 25%
sand and 75% Portland cement, with the flush mount protective cover installed in
the concrete. Construction details are provided in Figure 8.20 and Table 8.3.

Upon completion of the drilling program, each monitoring well will be surveyed to
establish horizontal locations. Additionally, the top of well casing elevation for
each groundwater monitoring well will be established by survey.

8.10.2 Monitoring Well Development

At least 24 hours after the installation of the outer protective surface casing and
completion of the concrete pad, the monitoring wells will be developed.
Monitoring well development will be conducted to remove well drilling fluids,
solids, or other particulates which may have been introduced or deposited on the
boring wall in a recently installed well during drilling and construction activities.
Development will be performed by using a surge block and a submersible pump
to remove a minimum of five well casing volumes of water. Development will be
complete when the water runs clear and three successive readings (taken at
five-minute intervals) of pH, temperature, turbidity, and specific conductivity are
stable. The development water will be transported in a tank designated for IDW
and stored in the IDW staging area.

8.10.3 Decontamination

Drilling equipment (e.g., HSA, AW rods, tools) will be decontaminated between
drilling each hole at a designated decontamination pad. Decontamination of
equipment will consist of dislodging any loose dirt and subsequently using high
pressure hot water or steam to wash the item thoroughly.
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9.0 REMEDIATION DESIGN OF SUB-SLAB DEPRESSURIZATION SYSTEM

The primary design criterion for the SSD system is to maintain a sufficient
negative vacuum beneath the slab in the area of the source treatment zone. A
design goal of at least 0.004 inches of vacuum influence beneath the sub slab
was established for this project. Guidance used in establishing this value was
the New Jersey Department of Environmental Protection, Site Remediation

Program’s “Vapor Intrusion Technical Guidance”, dated March 2013.

Based on differential pressure data collected during pilot testing, positive
pressure conditions exist beneath the sub-slab within the source area treatment
zone. Considering that positive pressure background readings exist beneath the
slab, these pressures need to be included in the design. The maximum
background pressure recorded from the vapor probes prior to the pilot test was
0.054 inches water column (WC). This was the background pressure used for
designing the SSD system. Table 6-7, presents the background pressures
measured on December 18, 2012. During pilot vapor test extractions, the sub-
slab vacuum resistance at the extraction well heads ranged between 11 and 40
inches of WC at flows at flows from 10-120 scfm. The ideal vacuum level was
determined to be approximately 11 inches WC. Based on the ROI data
presented in Appendix K for each test where the “Y” value was set at 0.058
inches WC, an effective ROI to achieve the design vacuum goal of 0.004 inches
WC ranged from 41 feet to 62 feet. As a safety factor, an ROI of 41 feet was
selected for the design. Utilizing a design ROI of 45 feet, AMEC recommends
installing six extraction wells at strategic locations within the Plant and the
source area treatment zone. Figure 9-1 presents the proposed locations of the
six wells. At four of the six well locations, a 41 foot ROI is shown.

No ROI is shown for two (locations H19 and H21) of the six proposed wells
situated along the western side of the Plant. The radii at these locations will be
restricted by the exterior wall footer and by the interior wall footer to some
degree. The interior wall footer to the west was observed during the footer
assessment activities and based on the observation, AMEC concludes that it
extends deeper than 20 inches bgs. Based on the results of the June 2013 sub-
slab communication test, it appears that the interior wall footer does not provide
a continuous barrier between the interior portions of the facility. AMEC did not
assess the depth of the exterior wall footer, however assumes that it extends
below the frost line of approximately 3 feet bgs.

9.1 Emissions/Permitting

Anticipated emissions for the SSD system are presented on Table 6-8. Based
on the predicted design flow and the results of the December 18, 2012 vapor
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sample results, hazardous air pollutants (HAPs) to be emitted are less than
permit thresholds. As such, no treatment is recommended for this air source.

The Plant is currently permitted to perform operations under a “Registration
Status” with the IDEM Air Department. As such, the additional emissions from
the SSD system are subject to these regulations. AMEC, with assistance from
Acument, plans to modify the current permit to include the SSD system
emissions.

Based on the low-level detection of HAPs and other VOCs in the December 18,
2012 vapor sample, the addition of the SSD system should not change the
Plant’'s “Registration Status” as the potential to emit will remain less than 30
tons VOCs per year.

9.2 Extraction Well Installation

Six extraction wells are proposed for the SSD system. Extraction well design will
be similar to the temporary construction of the vapor extraction wells that were
utilized in June 2013. Figure 9-2 presents a plan view of the proposed extraction
piping, wells and blower. Details of the extraction well design are presented on
Figure 9-3. (Appendix A). Figures 9-4 and 9-5 show this detail along various
columns and wall footers. Any modifications to this design will be noted during
the extraction well installation. Modifications are not anticipated and will not be
performed unless below ground site conditions differ than previously observed.

9.3 Extraction Piping

The extraction piping specified for this project will consist of various sizes of
PVC. Pipe size will range between four and eight inches (nominal). Pipe and
fitting sizes larger than 4 inch will be constructed of cellular core PVC material to
reduce weight. Piping of 4 inch diameter will be constructed of Schedule 40
PVC material. To minimize disruptions to Plant operations, the piping will be
routed above ground utilizing interior roof I-beam supports. The common header
pipe from the blower will be 8 inches in diameter. Six-inch PVC piping will be
used for branches from the header to the wells. At each extraction well location,
a dedicated 4 inch diameter PVC pipe will connect each well to extracting piping.
Each dedicated 4 inch PVC pipe will include a flow control valve, a 3/8-inch pipe
port for monitoring vacuum and a 3/8-inch pipe port for monitoring flow for
system balancing, if needed. The common 8 inch diameter extraction pipe will
be routed through the roof and attached to the Blower. Blower details are
provided in the next section. Figure 9-2 presents a plan view of the proposed
extraction piping, wells and blower. At pipe size transitions, four cross-sections
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were developed to present the transition detail. These cross-sections are shown
on Figures 9-4 through 9-7 in Appendix A.

9.4 SSD Blower System

Radon blower systems were elevated for the Site using one or multiple blowers
in order to achieve design goals. However, based on the design flow and
vacuum required to achieve designed goals, AMEC recommends using one
radial blower manufactured by the Cincinnati Fan Company.

9.4.1 Blower specifications

A 3 horsepower radial blower, model PB-15A was recommended for the SSD
system. This blower is rated for 600 acfm at 15 inches water column and will be
equipped with a variable frequency drive (VFD) in order to regulate flow and
minor adjustments to vacuum. Vacuum output for this blower is approximately
15 inches of WC, 4 inches greater than the 11 inches WC to accommodate for
minor friction loss associated with long pipe runs. Figure 9-2 presents the
approximate location for the proposed roof-mounted blower system. Figure 9-6
presents a cross-section view of the blower system and immediate ancillary
piping. Manufacturer blower specifications and performance curve is presented
in Appendix M.

9.4.2 Monitoring and Control Equipment
PLC and Telemetry Station

The SSD system will be controlled by a programmable logic controller (PLC).
The control equipment will include a VFD with multiple set points, a pressure
transmitter for monitoring vacuum and a flow transmitter for monitoring flow at
the blower location. Remote on/off control of the system and multiple frequency
set points for the blower operation will be accomplished using a wireless
telemetry station. In addition to the telemetry controls, the telemetry system will
enable remote monitoring of system flow and vacuum.

Vacuum sensors

The SSD system will be equipped with a vacuum sensor located at the blower.
This sensor will enable remote monitoring of the blower vacuum thus providing
key information on blower status.
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Flow sensors

A flow sensor and transmitter will be installed near the blower to monitor system
flow rate.

9.5 SSD System Communication Testing and Monitoring

SSD communication testing and monitoring will be performed during start-up and
during scheduled visits. Scheduled visits will be performed every 90 days during
injections and post injection monitoring.

Each of the six existing vapor probes (VP-1 through VP-6) will be measured
during start-up and once per quarter for pressure. The results of the pressure
readings will be recorded in the field notes.

If during any measurements vapor probes VP-5, VP-6, and VP-7, which are
within a 41 foot ROI, do not exhibit a negative reading; the SSD system will
require balancing using one or more of the six flow control valves. If balancing is
not enough to sustain a negative vacuum reading at all of these points, system
modification (i.e. additional extraction wells) may be necessary. Balancing will
also be performed during each O&M visit to ensure the SSD system maintains
negative vacuum levels beneath the slab within the source area treatment zone.
Indicators of negative vacuum beneath the slab will be vapor probes VP-1
through VP-7 with special attention to probes VP-5, VP-6, and VP-7 that fall
within the desired ROI.

9.6 Indoor Air Sampling

Approximately 30 days after SSD start-up, indoor air samples will be collected
adjacent to vapor probe locations VP-1 and VP-6, which historically, exhibited
the greatest concentrations of vapors tested from vapor probes VP-1 through
VP-7. Collection of an indoor air sample at this location will be performed in
accordance with the IDEM’s “Vapor Remedy Selection and Implementation”
Guidance, dated February 2014. If the 30-day indoor air sampling event falls
outside of worst-case conditions “winter”, a subsequent indoor air sampling
event will be collected at this location during worst case conditions. The results
of the indoor air sampling will be limited to TCE and its daughter products, and
will be compared to indoor air thresholds. Areas where indoor air exceeds these
thresholds will be evaluated for additional SSD applications or modifications. If
the results of the indoor air sampling document the success of the SSD system,
subsequent testing will be limited to communication monitoring.
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10.0 HEALTH AND SAFETY PLAN DEVELOPMENT

Prior to mobilizing to the Site to perform remedial activities, AMEC will prepare a
Site-specific health and safety plan to govern our activities. We have assumed
that Level D personnel protective equipment (PPE) will be appropriate for all field
work. In addition, AMEC will contact Indiana 811 and request that member
utilities mark their lines in the vicinity of the proposed injection areas.

Page 10-1 a’T,eco

Project No.: 3359-12-2618
June 2014



Textron, Inc.

TEXTRON TORX Facility, Rochester, Indiana

Remediation Work Plan

11.0 GROUNDWATER MONITORING PLAN

There are three components to the groundwater monitoring plan proposed for
the Site. The first component addresses performance monitoring of the
remediation, the second component will evaluate the plume stability after
completion of the remedial activities, and the third will be annual groundwater
monitoring to document the plume boundaries.

A performance groundwater monitoring program will be implemented at the Site
to obtain adequate data to assess short-term remedy performance. The
performance groundwater monitoring program will provide critical Site data that
will guide and help balance future injections of biostimulant or ISCR
amendments.  Stability monitoring will be performed to evaluate the long term
effectiveness of the remedy in meeting RAOs. The stability of the VOC plume
will be used as the remediation end point and a basis of a conditional
environmental closure for the Site.

The objectives of the groundwater monitoring program are to:

Collect remedial performance monitoring groundwater samples from
designated wells quarterly;

e Collect plume stability groundwater samples (beginning one year following
the completion of remedial injections) from designated wells during eight
sampling periods over 2 years;

e Determine field water quality parameters [e.g., pH, oxidation-reduction
potential (ORP), dissolved oxygen (DO)];

¢ Analyze the samples for VOCs, anions (nitrate, chloride and sulfate), total
organic carbon (TOC), alkalinity, DHC, dissolved gases (methane, ethane
and ethene), VFAs and select metals (arsenic, selenium, iron and
manganese) as appropriate;

e Compile and evaluate analytical results; and

¢ Report the analysis results to Textron and IDEM.
The objectives of the groundwater monitoring plan are to:

¢ Define the basis and monitoring scope for evaluating the performance of the
ERD and ISCR remediation; and

e |dentify the specific monitoring wells and approach that will be utilized to
determine groundwater plume stability once active remediation has ceased
at the Site.
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Field activities to be performed during groundwater monitoring will follow the
QAPP presented in Appendix N for groundwater data collection, sampling, and
analyses.

11.1 Remediation Performance Groundwater Monitoring

Periodic remediation performance monitoring will be conducted at the Site to
assess contaminant concentrations and transformation, the distribution of the
remedial amendments and groundwater geochemistry within the Treatment
Zones. As previously discussed in this RWP, the Treatment Zones consist of the
Source Area west (behind) the Plant, the Source Area beneath the Plant, and
Treatment Zones A, B, C and D (east of the Plant). Figure 8.1 presents the
Treatment Areas.

A total of 43 monitoring wells have been selected for performance monitoring.
Performance monitoring wells will include wells that are within the treatment
zones shown on Figure 8.1 and wells located near the treatment zones. The list
of wells to be sampled along with the parameters is presented on Table 11-1
(Appendix B). Also included in Table 11-1 are the parameters that will be
measured in the field and in the laboratory. These parameters are the same as
presented in Section 6.2 of this RWP and in Table 6.1 through Table 6.5.

The frequency of groundwater sample collection from the performance
monitoring wells is once per calendar quarter. The complete set of performance
monitoring parameters will not be analyzed from all of the wells each calendar
quarter. The frequency and parameter selection may change for certain wells
based on analytical results and trend analyses.

Performance groundwater monitoring for each treatment zone will be
discontinued approximately one year following final injections.

11.2 Plume Stability Assessment Monitoring

Plume stability assessment will begin following the completion of the remedial
injections and remediation performance monitoring. The plume stability
assessment will be used to evaluate long-term remedy effectiveness in achieving
RAOs. Objectives include: demonstration that contaminant concentrations are
stable or declining at the messenger wells and perimeter of compliance wells;
demonstration that average contaminant concentrations and average
contaminant mass within a treatment area has been reduced; and demonstration
that concentrations in down-gradient well (MW-30) are stable or declining and
that individual contaminant concentration fluctuations do not indicate instability
above a spatial mean. Plume stability analysis will be performed using a variety
of qualitative, statistical and graphical methods.
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Plume stability monitoring will include a minimum of eight consecutive quarters
of data from select wells. Wells to be included in the stability monitoring program
will include: messenger wells, perimeter of compliance wells, and a down-
gradient well. Table 11-2 (Appendix B) presents the list of 10 wells to be
sampled for plume stability monitoring.

Data collected both from this phase of groundwater monitoring and the remedial
performance groundwater monitoring will be combined and utilized in the
assessment of plume stability. For this RWP plume stability is defined as a
condition where the plume is no longer expanding in size, and the plume
footprint is not moving. Qualitative methods within each treatment area to be
used to determine plume stability include: average concentration versus time
plots, average concentration versus distance plots and concentration isopleth
maps.

Individual well statistical methods will be performed on the monitoring wells listed
in Table 11-2. The statistical analysis will include linear regression analysis and
Mann Kendall analysis. To ensure a meaningful comparison of contaminant
concentrations over time the groundwater monitoring data for each well should
include at least four measured concentrations over six sampling events. The
Mann-Kendall test is a non-parametric statistical procedure that is well suited for
analyzing trends in data over time. The Mann-Kendall test does not require any
assumptions as to the statistical distribution of the data (e.g. normal, lognormal,
etc.) and can be used with data sets which include irregular sampling intervals
and missing data. The Mann-Kendall test is designed for analyzing a single
groundwater constituent, multiple constituents are analyzed separately. Data
reported as less than the detection limit are assigned a value of % the detection
limit. The Mann-Kendall test is expected to be less affected by outliers because
its statistic is based on the sign of differences, not directly on the values of the
random variable. However, the non-parametric nature of this method means the
overall magnitude of the change in concentration is not considered directly in the
calculations. Concentration trends are classified in the six categories outlined
below:

* Increasing trend — Mann Kendall statistic greater than 0 with a greater
than or equal to 95% (one-tailed) confidence level (i.e., a significance level
of 0.05).

*  Probably increasing trend — Mann Kendall statistic greater than 0 with a
confidence level greater than 90%, but less than 95%.

*  Decreasing trend — Mann Kendall statistic less than 0 with a greater than
or equal to 95% confidence level.
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*  Probably decreasing trend — Mann Kendall statistic less than 0 with a
confidence level greater than 90%, but less than 95%.

* No trend — Mann Kendall statistic greater than 0 with a confidence level
less than 90%, or Mann Kendall statistic less than 0, the confidence level
less than 90%, and the coefficient of variation greater than 1.

. Stable trend — Mann Kendall statistic less than 0 with a confidence level
less than 90% and the coefficient of variation less than 1.

Linear regression is a parametric statistical procedure that is typically used for
analyzing trends in data over time. The parametric test considers the linear
regression of the random variable (Y) on time (X). The regression coefficient is
computed from the data. The linear regression calculation was chosen because
the values of slope and intercept can be adjusted to find the line that best
predicts Y from X. The linear regression analysis for trend detection is based on,
and therefore checks only for, a linear trend.

If the linear regression and MK analysis do not agree then we will consider it to
be no trend. In this case a whole plume evaluation method will be evaluated in
regards to evidence of a shrinking plume. Isopleth maps will be prepared for
each groundwater monitoring event so the plume can be evaluated over time. If
a shrinking plume is observed, this will be considered to meet plume stability
regardless of whether MK indicates an increasing trend.

The whole plume evaluation methods will include plume area and plume mass.
Contaminant distribution isopleths will be developed for several sampling events
and the characteristics mentioned above will be calculated for each event. A
statistical trend analysis will be performed on the calculated values to assess
temporal trends and demonstrate plume stability. Table 11-3 presents the
monitoring wells that will be part of the whole plume evaluation. Groundwater
samples will be collected from these wells on a semi-annual basis.

In addition to plume stability monitoring, VOCs will be compared to MCLs for
POC and the down-gradient wells. Where VOCs exceed MCLs in one or more
sampling event, AMEC will perform statistical analyses (i.e. 95% UCL) to
evaluate plume stability. If after eight quarters of monitoring, stable plume
conditions are inconclusive, additional monitoring will be conducted.

If the plume is no longer expanding in size, and the plume footprint is not moving
after eight consecutive quarters of plume stability assessment monitoring, a “No
Further Action” request as a “Conditional Closure” would be submitted to IDEM.
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11.3 Annual Groundwater Monitoring

Annual groundwater monitoring will be conducted at the Site until a conditional
closure is granted by IDEM. The annual groundwater monitoring will typically be
performed during the second calendar quarter. For the annual groundwater
sampling, 93 monitoring wells have been selected based on historic VOC
concentrations and plume migration direction. The monitoring wells that are
included in the annual groundwater monitoring list will be periodically assessed
and the list will be revised based on observed data trends. The list of wells
proposed for annual monitoring is presented in Table 11-4 (Appendix B). The
annual monitoring event will be coordinated with a quarterly monitoring event in
order to conserve resources.
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12.0 WASTE MANAGEMENT

Waste generated at the Site will be managed by AMEC. General solid waste will
be segregated from IDW. Solid waste consisting of spent materials (i.e. bailers,
gloves, PPE, cardboard containers, etc.) will be disposed of using local sanitary
waste companies. IDW from drilling, sampling, and injection activities will be
contained in DOT approved containers and transported off-site for disposal or
recycling. Heritage Environmental Services (Heritage) is the Textron approved
licensed disposal facility for all IDW generated at the Site. Previous waste
characterization at the project site has demonstrated that the waste is non-
hazardous. Representative samples will be collected from the IDW that
originates from drilling the injection wells in order to confirm that the soil does not
exhibit any hazardous constituents.

12.1 Investigative Derived Waste
12.1.1 Soil

Soil generated from drilling activities will be contained in DOT approved 15 cubic
yard (nominal) roll-off containers equipped with weather-proof tarps. Soil
generated as IDW will be transported a licensed disposal facility.  If additional
characterization is required, AMEC will perform sampling to comply with
Heritages waste profiling procedures. Roll-off containers, once full, will be
transported by Heritage to their approved disposal facility.

Soil generated from excavating or grading for access or well pad installation will
be stockpiled at the site and subsequently thin spread following completion of
work activities.

12.1.2 Water

Purge water and development water pumped from the wells will be temporarily
contained in polyethylene tanks until transferred to larger storage tanks for
proper onsite storage and offsite disposal/recycling by Heritage.

12.2 Injection Materials
Water generated during injection activities will also be contained in the IDW

storage tanks with any purge water for subsequent disposal/recycling by
Heritage.

Project No.: 3359-12-2618 Page 12-1 ameca

June 2014



Textron, Inc.

TEXTRON TORX Facility, Rochester, Indiana

Remediation Work Plan

13.0 REMEDIATION SITE CLOSURE

13.1

13.2

13.3

13.4

13.5

Sub-Slab Depressurization

The SSD system will operate until a “Conditional Closure” is granted for the Site by
IDEM. Once Textron receives a “Conditional Closure” from IDEM, the SSD system will
be scheduled for removal.

Treatment Zones

Treatment zone wells will remain in place until a “Conditional Closure” is granted for
the Site by IDEM. Once Textron receives a “Conditional Closure” from IDEM, the
treatment zone wells will be scheduled for permanent sealing.

Groundwater Monitoring

Annual groundwater monitoring will continue until a “Conditional Closure” is granted for
the Site by IDEM. Once Textron receives a “Conditional Closure” from IDEM, one or
more of the wells in the monitoring well network will be scheduled for permanent
sealing. Textron may elect to maintain monitoring well integrity in pursuing an
“Unconditional Closure” in the future.

Engineering Controls

Municipal drinking water from the City of Rochester is piped approximately 5 miles to
the Site and surrounding properties as an engineering control for the groundwater
ingestion pathway. The South Richland Conservancy District was established to
operate, and maintain, the water system. The district is responsible for day to day
operations in maintaining the drinking water system which is comprised of a main
extension line, hydrants, and a control building.

The municipal drinking water will remain a permanent control for the groundwater
ingestion pathway (applicable to the Site release) until groundwater conditions beneath
the site and at the surrounding properties meet regulatory standards established for
drinking water.

Institutional Controls
The ERCs will remain in effect for all of the affected properties until groundwater

conditions beneath the site and at the surrounding properties meet regulatory
standards established for drinking water.
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Figure 2-1 Site Location Map

Figure 2-2 Site Features

Figure 2-3 Site Plan

Figure 2-4 Surface Water and Sediment Sample Locations

Figure 2-5 Spring/Summer 2013 - Site-Related VOC Concentrations in Groundwater
Figure 3-1 Proposed Treatment Areas and Location of Geologic Cross-Sections
Figure 3-2 Geologic Cross-Section A-A’, North to South

Figure 3-3 Geologic Cross-Section B-B’, West to East

Figure 3-4 Geologic Cross-Section C-C’, North to South
Figure 3-5 Geologic Cross-Section D-D’, North to South
Figure 3-6 Geologic Cross-Section E-E’, North to South

Figure 3-7 Geologic Cross-Section F-F’, Southwest to Northeast
Figure 3-8 Geologic Cross-Section G-G’, West to East
Figure 3-9 Geologic Cross-Section H-H’, Northwest to Southeast

Figure 3-10 Groundwater Contour Map of Proposed Treatment Areas, April 29, 2013, Zone 1
(765-786 feet), Shallow Overburden Wells

Figure 3-11 Groundwater Contour Map of Proposed Treatment Areas, April 29, 2013, Zone 2
(730-765 feet), Intermediate Overburden Wells

Figure 6-1 Source Area Product ABC Pilot Test Study Area
Figure 6-2 Down-Gradient Product ABC+ Pilot Test Study Area

Figure 6-3 Cross Section of Pilot Tracer Test Wells, West to East

Figure 6-4 Pilot Test Process Equipment Schematic for Product ABC

Figure 6-5 Groundwater Surface Contour Map, Source Area, December 17, 2012
Figure 6-6 Groundwater Surface Contour Map, Source Area, March 4, 2013
Figure 6-7 Sub-Slab Depressurization Pilot Test Wells

Figure 6-8 Cross Section of B21 Column Support Footer

Figure 6-9 Cross Section of D23 Column Support Footer

Figure 6-10 Cross Section of F19 Column Support Footer
Figure 6-11 Cross Section of F21 Wall Support Footer
Figure 6-12 Cross-Section of H21 Wall Support Footer

Figure 8-1 Plan Layout Source Area and Treatment Zones

Figure 8-2 Source Area ABC+ Injection Points

Figure 8-3 Cross Section ZVI Injection, North to South, Source Area
Figure 8-4 Source Area Upper Interval Wells

Figure 8-5 Source Area Lower Interval Wells
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Table 2-1

Comprehensive Summary of Volatile Organic Compound Analyses
Performed on the Groundwater Samples Collected through June 2013
TORX Facility, 4366 North Old US Highway 31, Rochester, Indiana

(Results reported in micrograms per liter, ug/L)

o
F o) (o) o) @ & @ o
8§ IS & 'S IS @ $ 'S S

Monitoring 2 K N & & S S /S S S S N @ 7S $ S & s
wel same S o S &/ /S /S /S S E )T )S SE S S SE S SES

Number Field Sample ID Date® XS & & & & & & & s & & 23 & & NN
MW-1  [MTR-MW1-G051209 05/12/09 20U | 1.3 250 | 33 3.4 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW1-G082609 08/26/09 20U | 1.4 25U | 34 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW1-G120209 12/02/09 20U | 1.3 25U | 3.9 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW1-G040710 04/07/10 20U | 17 25U | 6.0 1U 1U | 078 1U 0.42J 1U 2U 1U 1U| 036J | 089 2U
MTR-MW1-G080510 08/05/10 20U | 1.2 25U | 5.2 1.0 1U | 0.68J 1U 1U 1U 2U 1U 1U 1U | 0414 2U
MTR-MW1-G120810 12/08/10 20U | 1.4 25U | 7.4 1.2 1U | 0.62J 1U 0.62J 1U 2U 1U 1U 1U | 087 2U
MTR-MW1-G032311 03/23/11 20U | 1.3 25U | 5.0 1U 1U | 0734 1U 1U 1U 2U 1U 1U 1U 1.2 2U
MTR-MW1-G092211 09/22/11 2003 1.3 25U | 6.1 1.0 1U | 0.54J 1U 0.57J | 0.53J 2U 1U 1U 1U 1U 2U
ATR-MW1-G041112 04/11/12 20 U 1U| 25U | 26 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
ATR-MW1-G043013 04/30/13 20U | 1.4 25U [ 24 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
ATR-MW1-G043013R 04/30/13 20 U 1U| 25U | 17 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U

MW-2  |MTR-MW2-G051209 05/12/09 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW2-G082709 08/27/09 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW2-G120209 12/02/09 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW2-G040710 04/07/10 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U

MW-3  |MTR-MW3-G051209 05/12/09 20 U 1U| 25U 1U 1U 1U 1U 1U 16 0.28 J 2U 1U 1U 1U 49 2U
MTR-MW3-G090109 09/01/09 20 U 1U| 25U 1U 1U 1U 1U 1U 0.54 J 1U 2U 1U 1U 1U [ 480 2U
MTR-MW3-G120809 12/08/09 20 U 1U| 25U 1U 1U 1U 1U | 34 440 J 1U 2U 1U 8.7 1.6 4204 2U
MTR-MW3-G041310 04/13/10 20 U 1U| 25U 1U 1U 1U 1U 1U 270 0.41J 2U 1U 1.4 1U [__400 0.64 J
MTR-MW3-G080610 08/06/10 20 U 1U| 25U 1U 1U 1U 1U 1U 260 0.27 J 2U 1U 1.2 1U 73 2U
MTR-MW3-G121010 12/10/10 20 U 1U| 25U 1U 1U 1U 1U 1U 67J | 036J 2U 1U 1U 1U 44|J 2U
MTR-MW3-G032411 03/24/11 20 U 1U| 25U 1U 1U 1U 1U 1U 8.5 0.41J 2U 1U 1U 1U 0.4J
MTR-MW3-G092611 09/26/11 20 U 1U| 25U 1U 1U 1U 1u3| 1uU 1U| 054 2U 1U 1U 1U 1J 2U
ATR-MW3-G041212 04/12/12 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
ATR-MW3-G050713 05/07/13 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U

MW-4  |MTR-MWA4-G050809 05/08/09 2003 1U| 25UJ 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW4-G082809 08/28/09 16J 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW4-G120209 12/02/09 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW4-G041210 04/12/10 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U

MW-5  |MTR-MWS5-G050809 05/08/09 200 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW5-G083109 08/31/09 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW5-G120209 12/02/09 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW5-G041210 04/12/10 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U

MW-6B  |MTR-MW6B-G051409 05/14/09 20 U 1U| 25U 1U 1U 1U 1U | 0734 67 1U 2U 1U 5.5 1U 17 2U
MTR-MW6B-G051409R 05/14/09 20 U 1U| 25U 1U 1U 1U 1U | 0714 64 1U 2U 1U 5.1 1U 16 2U
MTR-MW6B-G090309 09/03/09 20 U 1U| 25U 1U 1U 1U 1U 1U 19J 1U 2U 1U 1U 1U 4.2|J 2U
MTR-MW6B-G121009 12/10/09 20 U 1U| 25U 1U 1U 1U 1U 1U 13 1U 2U 1U 1U 1U 1.8 2U
MTR-MW6B-G041910 04/19/10 20 U 1U| 25U 1U 1U 1U 1U 1U 12 1U 20l 11U 1U 1U 1.9 2U
ATR-MW6B-G050313 05/03/13 20 U 1U| 25U 1U 1U 1U 1U 1U 34 1U 2U 1U 3.0 1U 19 2U
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Table 2-1

Comprehensive Summary of Volatile Organic Compound Analyses
Performed on the Groundwater Samples Collected through June 2013
TORX Facility, 4366 North Old US Highway 31, Rochester, Indiana

(Results reported in micrograms per liter, ug/L)

o
g o @ @ o & o 4
S S I IS IS o $ IS S

Monitoring & & N 5 oy $ S JNS S S S N & 4 S $ $ &~
well sample S o S & /8 S¢S /& S/ F /0T /S /& /S /L /) F S f6F

Number Field Sample ID Date® XS & & & & & & & s & & 23 & & NN
MW-6C MTR-MW6C-G051409 05/14/09 20U 1U 25U 1U 1UJ 1U 1U 11 12000 1U | 084J 1U 68 2.7 1300 2U
MTR-MW6C-G090309 09/03/09 20U 1U 25U 1U 1UJ 1U 1U 25J 17000 1U 2U 1U 92 12 J 3000 2U
MTR-MW6C-G121009 12/10/09 20U 1U 25U 1U 1U 1U 1U 12 9000 1U ] 097J 1UJ 94 8.3 750 2U
MTR-MW6C-G041910 04/19/10 20U 1U 25U 1U 1U 1U 1U 11 7400 1U 0.5J 1U 98 6.5 1000 2U
MTR-MW6C-G081110 08/11/10 20U 1U 25U 1U 1U 1U 1U 15 12000 1U 1.0J 0.22 J 150 J 14 3800 2U
MTR-MW6C-G121610 12/16/10 200 U 10 U 25U 10U 10U 10U 10U 10 U 7700 10U 20 U 10U 42 18 1000 20U
MTR-MW6C-G033011 03/30/11 30J 10 U 25U 10U 10U 10U 10U 10 6000 10U 20U 10U 25 10 U 910 20U
MTR-MW6C-G092811 09/28/11 20U 1U 25U 1U 1U 1U 1U 13 5200 1U 11J 1U 38 11 690 2U
ATR-MW6C-G041612 04/16/12 200 U 10 U 25U 10U 10U 10U 10U 23 16000 10U | 200U 10U 56 10 U 730 20U
ATR-MW6C-G092612 09/26/12 200 U 10 U 25U 0ou 10U 10U 10U 10 U 3600 10U | 200U 10U 10U 10 U 1200 20U
ATR-MW6C-G030513 03/05/13 100 U 5U 12 U 5U 5U 5U 5U 5U 2400 5U | 100U 5U 13 5U 740 10U
ATR-MW6C-G050713 05/07/13 100 U 5U 12 U 5U 5U 5U 5U 5U 1800 5U | 100U 5U 10 5U 1200 10U
ATR-MW6C-G050713R 05/07/13 100 U 5U 12 U 5U 5U 5U 5U 5U 1800 5U | 100U 5U 12 5U 1500 10U

MW-7 MTR-MW?7-G051109 05/11/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW?7-G082609 08/26/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW7-G120109 12/01/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW?7-G040710 04/07/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U

MW-8 MTR-MW8-G051209 05/12/09 20U 1U 25U 1U 1U 1U 1U 1U 1.5 1U 2U 1U 1U 1U 1U 2U
MTR-MW8-G090109 09/01/09 20U 1U 25U 1U 1U 1U 1U 1U 1.7 1U 2U 1U 1U 1U 1U 2U
MTR-MW8-G120809 12/08/09 20U 1U 25U 1U 1U 1U 1U 1U 1.3 1U 2U 1U 1U 1U 1U 2U
MTR-MW8-G041310 04/13/10 20U 1U 25U 1U 1U 1U 1U 1U 1.5 1U 2U 1U 1U 1U 1U 2U

MW-9A MTR-MW9A-G051409 05/14/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW9A-G090109 09/01/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW9A-G120709 12/07/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW9A-G041310 04/13/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U

MW-9B MTR-MW9B-G051409 05/14/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW9B-G051409R 05/14/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW9B-G090109 09/01/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW9B-G120709 12/07/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW9B-G041310 04/13/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW9B - G080610 08/06/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW9B-G120910 12/09/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW9B-G032411 03/24/11 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW9B-G092611 09/26/11 20U 1U 11J 1U 1U 1U 1UJ 1U 1U 1U 2U 1U 1U 1U 1U 2U
ATR-MW9B-G041312 04/13/12 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
ATR-MW9B-G050113 05/01/13 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
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Table 2-1

Comprehensive Summary of Volatile Organic Compound Analyses
Performed on the Groundwater Samples Collected through June 2013
TORX Facility, 4366 North Old US Highway 31, Rochester, Indiana

(Results reported in micrograms per liter, ug/L)

o
g o @ @ o & o 4
S S I IS IS o $ IS S

Monitoring & & N 5 oy $ S JNS S S S N & 4 S $ $ &~
well sample S o S & /8 S¢S /& S/ F /0T /S /& /S /L /) F S f6F

Number Field Sample ID Date® XS & & & & & & & s & & 23 & & NN
MW-9C MTR-MW9C-G051409 05/14/09 20U 1U 25U 1U 1U 4.4 1U 1U 1U 1U 2U 1U 1U 2.6 1U 2U
MTR-MW9C-G090109 09/01/09 20 U 1U 25U 1U 1U 42 J 1U 1U 1U 1U 2U 1U 1U 21J 1U 2U
MTR-MW9C-G120709 12/07/09 20U 1U 25U 1U 1U 4.7 1U 1U 1U 1U 2U 1U 1U 1.7 1U 2U
MTR-MW9C-G041310 04/13/10 20U 1U 25U 1U 1U 23 1U 1U 1U 1U | 043J 1U 1U 21 1U 2U
MTR-MW9C - G080610 08/06/10 20U 1U 25U 1U 1U 4.3 1U 1U 1U 1U 2U 1U 1U 1.3 1U 2U
MTR-MW9C-G120910 12/09/10 20U 1U 25U 1U 1U 5.8 1U 1U 1U 1U 2U 1U 1U 1.5 1U 2U
MTR-MW9C-G032411 03/24/11 20U 1U 25U 1U 1U 1.7 1U 1U 1U 1U 2U 1U 1U 1.7 1U 2U
MTR-MW9C-G092611 09/26/11 20U 1U 25U 1U 1U 15U 1UJ 1U 1U 1U 2U 1U 1U 1.1 1U 2U
ATR-MW9C-G041312 04/13/12 20U 1U 25U 1U 1U 15 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
ATR-MW9C-G050113 05/01/13 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U

MW-10A MTR-MW10A-G050709 05/07/09 20 UJ 1U 25 UJ 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW10A-G082709 08/27/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW10A-G120309 12/03/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW10A-G040810 04/08/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2UJ 1U 1U 1U 1U 2U

MW-10B MTR-MW10B-G050709 05/07/09 20 UJ 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW10B-G082709 08/27/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW10B-G120309 12/03/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW10B-G040810 04/08/10 20 UJ 1UJ] 25UJ 1UJ 1UJ 1UJ 1UJ 1UJ 1UJ 1UJ 2 UJ 1UJ 1Ud 1UJ 1UJ 2UJ

MW-10C MTR-MW10C-G050709 05/07/09 20 UJ 1U 25 UJ 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW10C-G082709 08/27/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW10C-G120309 12/03/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW10C-G040810 04/08/10 20 UJ 1U3] 25U 1UJ 1UJ 1UJ| 0.26J 1UJ 1UJ 1UJ 2 UJ 1Ud 1UJ 1UJ 1UJ 2UJ

MW-11 MTR-MW11-G051309 05/13/09 20U | 0.23 J 25U 1U 1U 1U 1U 1U 1.6 02J 2U | 0.68J 1U 2.0 1U 2U
MTR-MW11-G083109 08/31/09 20U 1U 25U 1U 1U 1U 1U 1U 1.5 1U 2U 1U 1U 29 1U 2U
MTR-MW11-G120709 12/07/09 20U 1U 25U 1U 1U 1U 1U 1U 1.7 0.18 J 2U 1U 1U 2.6 1U | 075J
MTR-MW11-G041910 04/19/10 20U 1U 25U 1U 1U 1U 1U 1U 29 1U 2 UJ 1U 1U 2.4 3.2 2U
MTR-MW11-G081210 08/12/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1UJ 2U 1U 1U 3.4 1U 2U
MTR-MW11-G121310 12/13/10 20U 1U 25U 1U 1U 1U 1U 1U 3.5 1U 2U 1U 1U 2.8 7.8 2U
MTR-MW11-G033011 03/30/11 20U 1U 25U 1U 1U 1U 1U 1U 4.2 1U 2U 1U 1U 3.2 1.1 2U
MTR-MW11-G092811 09/28/11 20U 1U 25U 1U 1U 1U 1U 1U 1.4 1U 2U 1U 1U 3.3 4.3 2U
ATR-MW11-G041712 04/17/12 20U 1U 25U 1U 1U 1U 1U 1U 3.8 1U 2U 1U 1U 2 1.7 2U
ATR-MW11-G030513 03/05/13 20U 1U 25U 1U 1U 1U 1U 1U 2.5 1U 2U 1U 1U 3.8 95 2U
ATR-MW11-G050613 05/07/13 20U 1U 25U 1U 1U 1U 1U 1U 2.8 1U 2U 1U 1U 3.6 95 2U

MW-12 MTR-MW12-G051309 05/13/09 20U 1U 25U 1U 1U 1U 1U 2.2 2500 1U 2U [ 034J 27 1U 1300 2U
MTR-MW12-G083109 08/31/09 20U 1U 25U 1U 1U 1U 1U 3.5 4100 1U 2U 1U 43 1U 1400 2U
MTR-MW12-G120909 12/09/09 20U 1U 25U 1U 1U 1U 1U 24 4900 0.19J 2U [ 061J 40 0.711J 1200 2U
MTR-MW12-G041910 04/19/10 20U 1U 25U 1U 1U 1U 1U 3.6 3100 1U 2 UJ 1U 16 1.4 1400 2U
MTR-MW12-G081210 08/12/10 200 U 10 U 25U 10U 10U 10U 10U 8.3J 9300 10 UJ 20 U 10U 30 10 U 2300 20U
MTR-MW12-G121310 12/13/10 200 U 10 U 25U 10 U 10U 10U 10U 10 U 6900 10U 20 U 10U 29 10 U 1300 20U
MTR-MW12-G032911 03/29/11 | 1000 U 50 U 120 U 50 U 50 U 50 U 50 U 50 U 25000 50 U 100 U 50 U 100 50|U 1600 100 U
MTR-MW12-G092811 09/28/11 100 U 5U 12 U 5U 5U 5U 5U 12 3600 5U 10 U 5U 28 5U 1700 10U
ATR-MW12-G041712 04/17/12 100 U 5U 12 U 5U 5U 5U 5U 5U 3900 5U 10 U 5U 12 5U 2000 10U
ATR-MW12-G050613 05/06/13 500 U 25U 62 U 25U 25U 25U 25U 25U 11000 25U 50 U 25U 25U 25U 700 50 U
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Table 2-1

Comprehensive Summary of Volatile Organic Compound Analyses
Performed on the Groundwater Samples Collected through June 2013
TORX Facility, 4366 North Old US Highway 31, Rochester, Indiana

(Results reported in micrograms per liter, ug/L)
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Monitoring 2 K N & & S S /S S S S N @ g8 $ S & s
wel same S o S &/ /S /S /S S E )T )S SE S S SE S SES

Number Field Sample ID Date® XS & & & & & & & s & & 23 & & NN
MW-13  [MTR-MW13-G051309 05/13/09 20 U 1U| 25U 1U 1U 1U 10| 16 1700 1U | 114 1U 15 14 580 2U
MTR-MW13-G083109 08/31/09 20 U 1U| 25U 1U 1U 1U 10| 1.4 2300 10| 149 1U 14 14 830 2U
MTR-MW13-G121009 12/10/09 20 U 1U| 25U 1U 1U 1U 1U 1U 37 J 1U 2U 1U 2.3 1U 12| J 2U
MTR-MW13-G041310 04/13/10 20 U 1U| 25U 1U 1U 1U 10| 44 4300 1U| 164 1U 34 16 490 2U
MTR-MW13-G081210 08/12/10 | 100 U 5U| 12U 5U 5U 5U 5U 5U | 4500 5UJ[ 10U 5U 18 15 760 10U
MTR-MW13-G121410 12/14/10 | 100 U 5U | 12U 5U 5U 5U 5U 5U [ 5700 5U| 10U 5U 28 15 940 10U
MTR-MW13-G033011 03/30/11 | 100U 5U| 12U 5U 5U 5U 5U 5U | 4600 5U | 10U 5U 21 8.2 1000 10U
MTR-MW13-G092811 09/28/11 | 200U | 10U | 25U 10U | 10U| 10U 0U | 12 6600 10U | 20U | 10U 38 13 1900 20 U
ATR-MW13-G041712 04/17/12 | 200U | 10U | 25U 10U | 10U 10U 10U | 14 10000 10U| 20U]| 10U 43 20 830 20 U
ATR-MW13-G092712 09/27/12 | 200U | 10U | 25U 10U | 10U| 10U 10U | 10U [__4900 10U | 20U| 10U 31 10 U[_ 440 20 U
ATR-MW13-G050613 05/06/13 | 200U | 10U | 25U 10U| 10U]| 10U 10U | 10U [ 3000 10U| 20U| 10U 10U 10 U [ 1600 20 U

MW-14  [MTR-MW14-G051209 05/12/09 20 U 1U| 25U 1U 1U 1U 1U 4 210 1U 2U 1U 6.2 640 18 2U
MTR-MW14-G090209 09/02/09 20 U 1U| 25U 1U 1U 1U 10| 37 170 1U 2U 1U 4.8 680 23 2U
MTR-MW14-G120809 12/08/09 20 U 1U| 25U 1U 1U 1U 10| 23 140 1U 2U 1U 3.6 610 8.2 2U
MTR-MW14-G041410 04/14/10 20 U 1U| 25U 1U 1U 1U 10| 29 130 1U r 1U 4.0 620 6.3 2U
MTR-MW14-G080910 08/09/10 20 U 1U| 25U 1U 1U 1U 10| 39 140 1U 2U 1U 5.2 560 17 2U
MTR-MW14-G121510 12/15/10 20 U 1U| 25U 1U 1U 1U 10| 234 100 1U 2U 1U 3.4 510 5.9 2U
MTR-MW14-G032811 03/28/11 20 U 1U| 25U 1U 1U 1U 10| 1.8 88 1U 2U 1U 3.1 530 4.4 2U
MTR-MW14-G092811 09/28/11 20 U 1U| 25U 1U 1U 1U 1U | 18 88 1U 2U 1U 3.2 420 7.6|J 2U
ATR-MW14-G041312 04/13/12 20 U 1U| 25U 1U 1U 1U 1U | 23 110 1U 2U 1U 3.7 560 59 2U
ATR-MW14-G092712 09/27/12 20 U 1U| 25U 1U 1U 1U 1U 1U 53 1U 2U 1U 2.3 390 30 2U
ATR-MW14-G030513 03/05/13 20 U 1U| 25U 1U 1U 1U 10| 12 60 1U 2U 1U 2.7 380 6.1 2U
ATR-MW14-G050213 05/02/13 20 U 1U| 25U 1U 1U 1U 1U 1U 55 1U 2U 1U 2.3 320 4.2 2U

MW-15  [MTR-MW15-G051209 05/12/09 20 U 1U| 25U 1U 1U 1U 1U| 75 1300 1U 2U 1U 29 25 510 2U
MTR-MW15-G090309 09/03/09 20 U 1U| 25U 1U 1U 1U 1U | 76 1400 1U 2U 1U 42 29 440 2U
MTR-MW15-G090309R 09/03/09 20 U 1U| 25U 1U 1U 1U 1U | 80 1600 1U 2U 1U 45 29 520 2U
MTR-MW15-G121009 12/10/09 20 U 1U| 25U 1U 1U 1U 1U | 49 1300 1U 2U 1U 39 28 350 2U
MTR-MW15-G121009R 12/10/09 20 U 1U| 25U 1U 1U 1U 1U | 1.0 5000 10| 129 10J 29 15 1300 2U
MTR-MW15-G042010 04/20/10 20 U 1U| 25U 1U 1U 1U 1U | 92 1900 1U 2ul 11U a7 29 390 2U
MTR-MW15-G042010R 04/20/10 20 U 1U| 25U 1U 1U 1U 1U | 94 1900 1U 2u3| 11U 44 29 350 2U
MTR-MW15-G081110 08/11/10 20 U 1U| 25U 1U 1U 1U 1U| 88 1800|J 1U 2U 1U 50 29 380 2U
MTR-MW15-G081110 08/11/10 20 U 1U| 25U 1U 1U 1U 1U | 88 1800]J 1U 2U 1U 50 29 380 2U
MTR-MW15-G121510 12/15/10 20 U 1U| 25U 1U 1U3] 1uU 1U| 15 3000 1U 2U 1U 64 37 560 2U
MTR-MW15-G032911 03/29/11 | 8.8J 5U| 12U 5U 5U 5U 5U| 19 3900 5U| 10U 5U 68 68 640 10U
MTR-MW15-G032911R 03/29/11 14 J 5U| 12U 5U 5U 5U 5U | 19 3900 5U | 10U 5U 67 69 650 10 U
MTR-MW15-G092711 09/27/11 | 100 U 5U| 12U 5U 5U 5U 5U1| 7.2 1900 5U| 10U 5U 48 33 370 10U
MTR-MW15-G092711R 09/27/11 | 100 U 5U| 12U 5U 5U 5U 501 7 1800 5U | 10U 5U 45 30 350 10 U
ATR-MW15-G041312 04/13/12 | 100 U 5U| 12U 5U 5U 5U 5U 5U [__1800 5U| 10U 5U 57 28 350 10U
ATR-MW15-G041312R 04/13/12 | 100 U 5U| 12U 5U 5U 5U 5U 50U [ 1300 5U| 10U 5U 40 27 220 10U
ATR-MW15-G030613 03/06/13 | 100 U 5U | 12U 5U 5U 5U 5U | 15 2800 5U| 10U 5U 71 200 380 10U
ATR-MW15-G050213 05/02/13 | 200U | 10U | 25U 10U | 10U 10U 10U | 10U [ 2900 10U| 20U| 10U 62 240 300 20 U
ATR-MW15-G050213R 05/02/13 | 100 U 5U| 12U 5U 5U 5U 5U | 14 2800 5U| 10U 5U 67 220 300 10U
ATR-MW15-6082213 07/22/13 | 100 U 5U| 12U 5U 5U 5U 50| 11 2100 5U | 10U 5U 58 160 190 10U
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Table 2-1

Comprehensive Summary of Volatile Organic Compound Analyses
Performed on the Groundwater Samples Collected through June 2013
TORX Facility, 4366 North Old US Highway 31, Rochester, Indiana

(Results reported in micrograms per liter, ug/L)
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Monitoring & & QQ & s & o S o I M’f/‘,\o‘z’ § N & 3 & $ E?\o &~
wel same S o S &/ /S /S /S S E )T )S SE S S SE S SES

Number Field Sample ID Date® XS & & & & & & & s & & 23 & & NN
MW-16 MTR-MW16-G051209 05/12/09 20 U 1U 25U 1U 1U 1U 1U 1.9 300 1U 2U 1U 9.8 49 210 2U
MTR-MW16-G090209 09/02/09 20 U 1U| 25U 1U 1U 1U 1U | 14 190 1U 2U 1U 6.8 45 160 2U
MTR-MW16-G120809 12/08/09 20U 1U 25U 1U 1U 1U 1U|071J 220 1U 2U 1U 6.9 42 98 2U
MTR-MW16-G042010 04/20/10 20 U 1U| 25U 1U 1U 1U 10| 14 210 1U 2U 1U 7.0 40 94 2U
MTR-MW16-G081101 08/11/10 20U 1U 25U 1U 1U 1U 1U 1U 250 1U 2U 1U 7.6 43 130 2U
MTR-MW16-G121510 12/15/10 20 U 1U| 25U 1U 1U 1U 1U 1U 270 1U 2U 1U 8.4 45 100 2U
MTR-MW16-G032811 03/28/11 20U 1U 25U 1U 1U 1U 1U 1U 290 1U 2U 1U 8.8 53 260 2U
MTR-MW16-G092711 09/27/11 20 U 1U| 25U 1U 1U 1U 1UJ| 0.51J 330 1U 2U 1U 8.3 36 220 2U
ATR-MW16-G041312 04/13/12 20U 1U 25U 1U 1U 1U 1U 1U 420 1U 2U 1U 10 45 220 2U
ATR-MW16-G092612 09/26/12 20 U 1U| 25U 1U 1U 1U 1U 1U 360 1U 2U 1U 1 42 130 2U
ATR-MW16-G030613 03/06/13 20U 1U 25U 1U 1U 1U 1U 1U 370 1U 2U 1U 12 27 260 2U
ATR-MW16-G030613R 03/06/13 20 U 1U| 25U 1U 1U 1U 1U 1U 340 1U 2U 1U 12 27 210 2U
ATR-MW16-G040313 04/03/13 20U 1U 25U 1U 1U 1U 1U 1U 390 1U 2U 1U 12 18 290 2U
ATR-MW16-G050213 05/02/13 20 U 1U| 25U 1U 1U 1U 1U 1U 410 1U 2U 1U 13 19 200 2U

MW-17  [MTR-MW17-G051209 05/12/09 20 U 1U| 25U 1U 1U 1U 1U | 24 160 1U 2U 1U 5.2 300 238 2U
MTR-MW17-G090209 09/02/09 20U 1U 25U 1U 1U 1U 1U 21 140 1U 2U 1U 4.7 330 1.6 2U
MTR-MW17-G120809 12/08/09 20 U 1U| 25U 1U 1U 1U 10| 14 92 1U 2U 1U 3.4 270 1.6 2U
MTR-MW17-G041510 04/15/10 20U 1U 25U 1U 1U 1U 1U 1.7J 110 J 1U 2 UJ 1U 3.6J 360|J 1.5 2U
MTR-MW17-G080910 08/09/10 20 U 1U| 25U 1U 1U 1U 1U | 16 110 1U 2U 1U 3.8 290 1.4 2U
MTR-MW17-G121510 12/15/10 20U 1U 25U 1U 1U 1U 1U 1U 96 1U 2U 1U 3.3 300 1U 2U
MTR-MW17-G032811 03/28/11 20 U 1U| 25U 1U 1U 1U 10| 13 99 1U 2U 1U 3.0 340 1U 2U
MTR-MW17-G092811 09/28/11 20 U 1U 25U 1U 1U 1U 1U 1.3 97 1U 2U 1U 3.3 260 1U 2U
ATR-MW17-G041312 04/13/12 20 U 1U| 25U 1U 1U 1U 1U 1U 89 1U 2U 1U 2.7 270 1U 2U
ATR-MW17-G092612 09/26/12 20U 1U 25U 1U 1U 1U 1U 1U 67 1U 2U 1U 2.4 270 1U 2U
ATR-MW17-G030613 03/06/13 20 U 1U| 25U 1U 1U 1U 1U 1U 56 1U 2U 1U 1.9 200 1U 2U
ATR-MW17-G030613R 03/06/13 20 U 1U 25U 1U 1U 1U 1U 1U 58 1U 2U 1U 1.9 220 1.7 2U
ATR-MW17-G040313 04/03/13 20 U 1U| 25U 1U 1U 1U 1U 1U 46 1U 2U 1U 15 210 1U 2U
ATR-MW17-G050213 05/02/13 20 U 1U 25U 1U 1U 1U 1U 1U 51 1U 2U 1U 1.8 190 1U 2U
MW-18(38.6) [MTR-MW18(38.6)-G050709 05/07/09 20 UJ 1U 2.5 UJ 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW18(38.6)-G082709 08/27/09 20 U 1U| 25U | 0873 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW18(38.6)-G120209 12/02/09 20U 1U 25U 2.8 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW18(38.6)-G040810 04/08/10 20 U 1U| 25U | 14 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U

MW-18(63) |MTR-MW18(63)-G050709 05/07/09 2003 1U| 25UJ 1U 1U 1U| 1.2 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW18(63)-G082709 08/27/09 20U 1U 25U 1U 1U 1U 1.2 1U 1U 1U 2 U 1U 1U 1U 1U 2U
MTR-MW18(63)-G120209 12/02/09 20 U 1U| 25U 1U 1U 1U| 1.2 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW18(63)-G040810 04/08/10 20U 1U 25U 1U 1U 1U 13J 1U 1U 1U 2U 1U 1U 1U 1U 2U
MW-18(164) |MTR-MW18(164)-G050709 05/07/09 20 UJ 1U 2.5 UJ 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW18(164)-G082609 08/26/09 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW18(164)-G120209 12/02/09 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW18(164)-G040810 04/08/10 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
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Table 2-1

Comprehensive Summary of Volatile Organic Compound Analyses
Performed on the Groundwater Samples Collected through June 2013
TORX Facility, 4366 North Old US Highway 31, Rochester, Indiana

(Results reported in micrograms per liter, ug/L)
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F o) (o) o) o & @ o
§ S o $ IS

Monitoring & & QQ & s & v v e . ~ & & N ) 3 & 9 N o
Sample S @ o S Q S v S P9 N Y & § 9 S © 3

Well P & & 9 S S $ g § /95 /& & $ £S § SIS

Number Field Sample ID Date® < & & & & & S S S G & S S N N 5

MW-19(33) |MTR-MW19(33)-G050509 05/05/09 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW19(33)-G090109 09/01/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW19(33)-G090109R 09/01/09 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW19(33)-G120709 12/07/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW19(33)-G041310 04/13/10 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U

MW-19(53) |MTR-MW19(53)-G050509 05/05/09 20 U 1U 25U 1U 1U 1U 1U 1U 1 1U 2U 1U 1U 1U 14 2U
MTR-MW19(53)-G050509R 05/05/09 20U 1U 25U 1U 1U 1U 1U 1U 1 1U 2U 1U 1U 1U 15 2U
MTR-MW19(53)-G090109 09/01/09 20U 1U 25U 1U 1U 1U 1U 1U 19 1U 2U 1U 1U 1U 21 2U
MTR-MW19(53)-G120709 12/07/09 20U 1U 25U 1U 1U 1U 1U 1U 12 J 1U 2U 1U 1U 1U 6.1|J 2U
MTR-MW19(53)-G041310 04/13/10 20 U 1U 25U 1U 1U 1U 1U | 049J 25 1U 2U 1U 1U 1U 16 2U
MTR-MW19(53)-G080910 08/09/10 20U 1U 25U 1U 1UJ 1U 1U 1U 20 1U 2U 1U 1U 1U 20 2U
MTR-MW19(53)-G121410 12/14/10 20 U 1U 25U 1U 1UJ 1U 1U 1U 21 1U 2U 1U 1U 1U 10 2U
MTR-MW19(53)-G032811 03/28/11 20U 1U 25U 1U 1U 1U 1U 1U 24 1U 2U 1U 1U 1U 15 2U
MTR-MW19(53)-G092811 09/28/11 20 U 1U 25U 1U 1U 1U 1U 1U 19J 1U 2U 1U 1U 1U 17 2U
ATR-MW19(53)-G041212 04/12/12 20U 1U 25U 1U 1U 1U 1U 1U 18 1U 2U 1U 1U 1U 22 2U
ATR-MW19(53)-G043013 04/30/13 20 U 1U 25U 1U 1U 1U 1U 1U 15 1U 2U 1U 1U 1U 23 2U

MW-19(118) |MTR-MW19(118)-G050509 05/05/09 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW19(118)-G090109 09/01/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW19(118)-G120709 12/07/09 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW19(118)-G041310 04/13/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U

MW-20(35) |MTR-MW20(35)-G051409 05/14/09 20U 1U 25U 1U 4.2 1U 1U 2.5 2200 1U 2U 1U 29 14 1500 2U
MTR-MW20(35)-G090309 09/03/09 20 U 1U 25U 1U 1U 1U 1U 5.4 3500 1U 14 J 019 J 24 13 2100 2U
MTR-MW20(35)-G121009 12/10/09 20U 1U 25U 1U 1U 1U 1U 2.5 1900 1U 1J 1U 20 71 490 2U
MTR-MW20(35)-G041910 04/19/10 20U 1U 25U 1U 1U 1U 1U 3.4 2600 1U | 087J 1U 13 10 1100 2U
MTR-MW20(35)-G081110 08/11/10 20U 1U 25U 1U 1U 1U 1U 29 2500 1U 14 J 014 J 12 6.4 1000 2U
MTR-MW20(35)-G121610 12/16/10 100 U 5U 12U 5U 5U 5U 5U 5U 2200 5U 10 U 5U 10 10 1300 10U
MTR-MW20(35)-G033011 03/30/11 8.41J 5U 12U 5U 5U 5U 5U 5U 1400 5U 10 U 5U 4.7 J 44 ) 380 10U
MTR-MW20(35)-G092711 09/27/11 20 U 1U 25U 1U 1U 1U 1U 1.8 750 1U 15J 1U 5.2 5.1 400 2U
ATR-MW20(35)-G041712 04/17/12 20U 1U 25U 1U 1U 1U 1U 3.7 3000 1U 2.1 1U 15 13 900 2U
ATR-MW20(35)-G050713 05/07/13 100 U 5U 12U 5U 5U 5U 5U 5U 360 5U 10 U 5U 5U 5U 510 10U
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Table 2-1

Comprehensive Summary of Volatile Organic Compound Analyses
Performed on the Groundwater Samples Collected through June 2013
TORX Facility, 4366 North Old US Highway 31, Rochester, Indiana

(Results reported in micrograms per liter, ug/L)
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MW-20(51) |MTR-MW20(51)-G051409 05/14/09 20 U 1U 25U 1U 1U 1U 1U 1U 72 1U 2U 1U 0.40J 0.76 J 220 2U
MTR-MW20(51)-G090309 09/03/09 20U 1U 25U 1U 1U 1U 1U 1U 88 1U 2U 1U 0.69 J 1U 80 2U
MTR-MW20(51)-G090309R 09/03/09 20 U 1U 25U 1U 1U 1U 1U 1U 91 1U 2U 1U 1U 1U 71 2U
MTR-MW20(51)-G121009 12/10/09 20U 1U 25U 1U 1U 1U 1U 1U 62 1U 2U 1U 042 J 1U 110 2U
MTR-MW20(51)-G121009R 12/10/09 20U 1U 25U 1U 1U 1U 1U 1U 59 1U 2U 1U 0.40J 1U 100 2U
MTR-MW20(51)-G041910 04/19/10 20U 1U 25U 1U 1U 1U 1U 1U 40 1U 2 UJ 1U 1U 1U 81 2U
MTR-MW20(51)-G041910R 04/19/10 20U 1U 25U 1U 1U 1U 1U 1U 42 1U 2 UJ 1U 1U 1U 81 2U
MTR-MW20(51)-G081110 08/11/10 20U 1U 25U 1U 1U 1U 1U 1U 34 1U 2U 1U 1U 1U 45 2U
MTR-MW20(51)-G081110R 08/11/10 20 U 1U 25U 1U 1U 1U 1U 1U 35 1U 2U 1U 1U 1U 47 2U
MTR-MW20(51)-G121610 12/16/10 20U 1U 25U 1U 1UJ 1U 1U 1U 59 1U 2U 1U 1U 1U 680 2U
MTR-MW20(51)-G121610R 12/16/10 20 U 1U 25U 1U 1UJ 1U 1U 1U 56 1U 2U 1U 1U 1U 670 2U
MTR-MW20(51)-G033011 03/30/11 20U 1U 25U 1U 1U 1U 1U 4.8 1700 1U 2U 1U 9.3J 1U 1100 2U
MTR-MW20(51)-G033011R 03/30/11 20 U 1U 25U 1U 1U 1U 1U 4.4 1800 1U 2U 1U 8.7J 1U 1200 2U
MTR-MW20(51)-G092711 09/27/11 20U 1U 25U 1U 1U 1U 1U 1U 140 1U 2U 1U 0.70 J 1U 120 2U
MTR-MW20(51)-G092711R 09/27/11 20 U 1U 25U 1U 1U 1U 1U 1U 120 1U 2U 1U 0.72J 1U 130 2U
ATR-MW20(51)-G041712 04/17/12 20U 1U 25U 1U 1U 1U 1U 1U 70 1U 2U 1U 1.00 U 1U 77 2U
ATR-MW20(51)-G041712R 04/17/12 20 U 1U 25U 1U 1U 1U 1U 1U 69 1U 2U 1U 1.00 U 1U 74 2U
ATR-MW20(51)-G050713 05/07/13 20U 1U 25U 1U 1U 1U 1U 3.4 670 1U 2U 1U 3.3 1U 270 2U
ATR-MW20(51)-G050713R 05/07/13 20 U 1U 25U 1U 1U 1U 1U 3.2 570 1U 2U 1U 3.4 1U 230 2U
MW-20(124) |MTR-MW20(124)-G051409 05/14/09 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW20(124)-G051409R 05/14/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW20(124)-G090309 09/03/09 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW20(124)-G121009 12/10/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW20(124)-G041910 04/19/10 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2 UJ 1U 1U 1U 1U 2U
MTR-MW20(124)-G081110 08/11/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW20(124)-G121610 12/16/10 20 U 1U 25U 1U 1UJ 1U 1U 1U 1U 1U 2U 1U 1U 1U 4.0 2U
MTR-MW20(124)-G033011 03/30/11 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW20 (124)-G092711 09/27/11 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
ATR-MW20(124)-G041712 04/17/12 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
ATR-MW20(124)-G050713 05/07/13 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MW-20(155) |MTR-MW20(155)-G051409 05/14/09 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW20(155)-G090309 09/03/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW20(155)-G121009 12/10/09 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW20(155)-G041910 04/19/10 20U 1U 25U 1U 1U 1U 1U 1U 04J 1U 2 UJ 1U 1U 1U 1U 2U
MTR-MW20(155)-G081110 08/11/10 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW20(155)-G121610 12/16/10 20U 1U 25U 1U 1UJ 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW20(155)-G033011 03/30/11 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW20(155)-G092711 09/27/11 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
ATR-MW20(155)-G041712 04/17/12 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
ATR-MW20(155)-G050713 05/07/13 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
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Table 2-1

Comprehensive Summary of Volatile Organic Compound Analyses
Performed on the Groundwater Samples Collected through June 2013
TORX Facility, 4366 North Old US Highway 31, Rochester, Indiana

(Results reported in micrograms per liter, ug/L)
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MW-21(40.2) [MTR-MW21(40.2)-G051409 05/14/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1.5 1U 2U
MTR-MW21(40.2)-G051409R 05/14/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1.5 1U 2U
MTR-MW21(40.2)-G083109 08/31/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1.4 1U 2U
MTR-MW21(40.2)-G083109R 08/31/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1.4 1U 2U
MTR-MW21(40.2)-G120409 12/04/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1.5 1U 2U
MTR-MW21(40.2)-G120409R 12/04/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1.5 1U 2U
MTR-MW21(40.2)-G041310 04/13/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1.6 1U 2U
MTR-MW21(40.2)-G041310R 04/13/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1.6 1U 2U
MW-21(128) |MTR-MW21(128)-G051409 05/14/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW21(128)-G083109 08/31/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW21(128)-G120409 12/04/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW21(128)-G041310 04/13/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MW-21(155.3) IMTR-MW21(155.3)-G051409 05/14/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW21(155.3)-G083109 08/31/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW21(155.3)-G120409 12/04/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW21(155.3)-G041310 04/13/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MW-22(37) |MTR-MW22(37)-G050709 05/07/09 20 UJ 1U 25 UJ 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW22(37)-G082809 08/28/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW22(37)-G120309 12/03/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW22(37)-G041210 04/12/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MW-22(67.7) [MTR-MW22(67.7)-G050709 05/07/09 20 UJ 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW22(67.7)-G082809 08/28/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW22(67.7)-G120309 12/03/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW22(67.7)-G041210 04/12/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MW-22(130.7) [MTR-MW22(130.7)-G050709? | 05/07/09 2003 1u| 25Ul 11U 1U 1u 1U 1U 1U 1U 2U 1U 1U 1uU 1uU 2U
MTR-MW22(130.7)-G082809 08/28/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW22(130.7)-G120309 12/03/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW22(130.7)-G041210 04/12/10 20U 1U 25U 1U 1U 1U 1UJ 1UJ 1UJ 1U 2U 1U 1Ud 1UJ 1U 2U
MW-23(39.9) |IMTR-MW23(39.9)-G051109 05/11/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW23(39.9)-G082809 08/28/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW23(39.9)-G120309 12/03/09 20U 1U 25U 1U 2.2 1U 037 J 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW23(39.9)-G040810 04/08/10 20U 1U 25U 1U 1U 1U 0.73 J 1U 1U 1U 2U 1U 1U 1U 1U 2U
MW-23(105.6) |[MTR-MW23(105.6)-G051109 05/11/09 20U 1U 25U 1U 8.0 1U 1.4 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW23(105.6)-G082809 08/28/09 20U 1U 25U 1U 10 1U 1.2 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW23(105.6)-G082809R | 08/28/09 20U 1U 25U 1U 9.1 1U 1.2 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW23(105.6)-G120309 12/03/09 20U 1U 25U 1U 8.3 1U 1.4 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW23(105.6)-G120309R 12/03/09 20U 1U 27J 1U 9.1 1U 1.0 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW23(105.6)-G040810 04/08/10 20U 1U 25U 1U 1U 1U 1.5J 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW23(105.6)-G040810R | 04/08/10 20U 1U 25U 1U 1U 1U 14 J 1U 1U 1U 2U 1U 1U 1U 1U 2U
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Table 2-1

Comprehensive Summary of Volatile Organic Compound Analyses
Performed on the Groundwater Samples Collected through June 2013
TORX Facility, 4366 North Old US Highway 31, Rochester, Indiana

(Results reported in micrograms per liter, ug/L)

o
g o (o) @ o & o 4
S S I < IS o & IS S
Monitoring & & N & & O oS S S aS S N & 3 & $ $ &~
wel same S o S &/ /S /S /S S E )T )S SE S S SE S SES
Number Field Sample ID Date® XS & & & & & & & s & & 23 & & NN
MW-23(122.7) IMTR-MW23(122.7)-G051109 05/11/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW23(122.7)-G082809 08/28/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW23(122.7)-G120309 12/03/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW23(122.7)-G040710 04/07/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MW-24(24.9) |MTR-MW24(24.9)-G051409 05/14/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW24(24.9)-G090109 09/01/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW24(24.9)-G120809 12/08/09 20 UJ 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW24(24.9)-G041410 04/14/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 0.38 J 1U 2U
MTR-MW24(24.9)-6082213 07/22/13 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MW-24(55.4) |MTR-MW24(55.4)-G051409 05/14/09 20U 1U 25U 1U 1U 1U 1U | 0.78J 56 1U 2U 1U 71 150 1.5 2U
MTR-MW24(55.4)-G051409R 05/14/09 20U 1U 25U 1U 1U 1U 1U | 075J 55 1U 2U 1U 7.0 150 1.5 2U
MTR-MW24(55.4)-G090209 09/02/09 20U 1U 25U 1U 1U 1U 1U | 071J 68 1U 2U 1U 6.2 150 1U 2U
MTR-MW24(55.4)-G090209R 09/02/09 20U 1U 25U 1U 1U 1U 1U | 075J 69 1U 2U 1U 6.4 150 1U 2U
MTR-MW24(55.4)-G120809 12/08/09 20U 1U 25U 1U 1U 1U 1U | 052J 59 1U 2U 1U 5.0 130 0.77 J 2U
MTR-MW24(55.4)-G120809R 12/08/09 20U 1U 25U 1U 1U 1U 1U | 050J 53 1U 2U 1U 4.4 130 1U 2U
MTR-MW24(55.4)-G041410 04/14/10 20U 1U 25U 1U 1U 1U 1U | 076J 98 1U r 1U 7.9 170 0.75 J 2U
MTR-MW24(55.4)-G041410R 04/14/10 20U 1U 25U 1U 1U 1U 1U | 085J 100 1U r 1U 9.1 180 0.85J 2U
MTR-MW24(55.4)-G080910 08/09/10 20U 1U 25U 1U 1UJ 1U 1U 1U 92 1U 2U 1U 5.3 110 1U 2U
MTR-MW24(55.4)-G080910R 08/09/10 20U 1U 25U 1U 1UJ 1U 1U 1U 83 1U 2U 1U 5.2 110 1U 2U
MTR-MW24(55.4)-G121410 12/14/10 20U 1U 25U 1U 1U 1U 1U 1U 130 1U 2U 1U 9.3 140 1UJ 2U
MTR-MW24(55.4)-G121410R 12/14/10 20U 1U 25U 1U 1U 1U 1U | 075J 110 1U 2U 1U 8.3 130 1.2J 2U
MTR-MW24(55.4)-G032811 03/28/11 20U 1U 25U 1U 1U 1U 1U 1U 120 1U 2U 1U 8.3 160 1U 2U
MTR-MW24(55.4)-G032811R 03/28/11 20U 1U 25U 1U 1U 1U 1U 1U 120 1U 2U 1U 9.4 170 1U 2U
MTR-MW24(55.4)-G092811 09/28/11 20U 1U 25U 1U 1U 1U 1U 1U 83 1U 2U 1U 71 110 1.7U 2U
MTR-MW24(55.4)-G092811R 09/28/11 20U 1U 25U 1U 1U 1U 1U 1U 80 1U 2U 1U 6.7 130 16U 2U
ATR-MW24(55.4)-G041312 04/13/12 20U 1U 25U 1U 1U 1U 1U 1U 67 1U 2U 1U 5.8 140 1U 2U
ATR-MW24(55.4)-G041312R 04/13/12 20U 1U 25U 1U 1U 1U 1U 1U 65 1U 2U 1U 5.5 110 1U 2U
ATR-MW24(55.4)-G030513 03/05/13 20U 1U 25U 1U 1U 1U 1U 1U 61 1U 2U 1U 5.9 130 1.6 2U
ATR-MW24(55.4)-G050213 05/02/13 20U 1U 25U 1U 1U 1U 1U 1U 57 1U 2U 1U 4.5 110 1U 2U
ATR-MW24(55.4)-G050213R 05/02/13 20U 1U 25U 1U 1U 1U 1U 1U 64 1U 2U 1U 5.5 110 1U 2U
MW-24(122.6) IMTR-MW24(122.6)-G051409 05/14/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW24(122.6)-G090109 09/01/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW24(122.6)-G120809 12/08/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW24(122.6)-G041410 04/14/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MW-24(159.4) IMTR-MW24(159.4)-G051409 05/14/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW24(159.4)-G090209 09/02/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW24(159.4)-G120809 12/08/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW24(159.4)-G041410 04/14/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U

Page 9 of 33




1640 01 9bed - g xipuaddy

Table 2-1

Comprehensive Summary of Volatile Organic Compound Analyses
Performed on the Groundwater Samples Collected through June 2013
TORX Facility, 4366 North Old US Highway 31, Rochester, Indiana

(Results reported in micrograms per liter, ug/L)
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MW-25(16.4) [MTR-MW25(16.4)-G051409 05/14/09 20 U 1U 25U 1U 1U 1U 1U 4.9 1500 1U 2U 1U 9.9 7.8 980 2U
MTR-MW25(16.4)-G051409R 05/14/09 20U 1U 25U 1U 1U 1U 1U 4.8 1400 1U 2U 1U 9.6 6.4 980 2U
MTR-MW25(16.4)-G090209 09/02/09 20 U 1U 25U 1U 1U 1U 1U 4.1 1500 1U 2U 1U 9.9 1U 1200 2U
MTR-MW25(16.4)-G090209R 09/02/09 20U 1U 25U 1U 1U 1U 1U 4.3 1500 1U 2U 1U 9.0 1U 1300 2U
MTR-MW25(16.4)-G121009 12/10/09 20 U 1U 25U 1U 1U 1U 1U | 045J 1300|J 1U 2U 1U 12J 26 J 960|J 2U
MTR-MW25(16.4)-G121009R 12/10/09 20U 1U 25U 1U 1U 1U 1U 3.2J 1400 1U 2U 1U 8.0J 1.5J 980 2U
MTR-MW25(16.4)-G042010 04/20/10 20U 1U 25U 1U 1U 1U 1U 4.0 1200 1U 2 UJ 1U 9.1 1.1 610 2U
MTR-MW25(16.4)-G042010R 04/20/10 20U 1U 25U 1U 1U 1U 1U 4.1 1300 1U 2 UJ 1U 9.6 1.1 680 2U
MTR-MW25(16.4)-G081110 08/11/10 20U 1U 25U 1U 1U 1U 1U 3.6J 1400|J 1U 2U 1U 84J 1U 780 2U
MTR-MW25(16.4)-G081110R 08/11/10 20U 1U 25U 1U 1U 1U 1U 3.6 1500 1U 2U 1U 7.2 0.52 J 880 2U
MTR-MW25(16.4)-G121510 12/15/10 20U 1U 25U 1U 1U 1U 1U 45J 1800 1U 2 U 1U 9.8 1U 960 2U
MTR-MW25(16.4)-G032911 03/29/11 13J 5U 12 U 5U 5U 5U 5U 5.2 2000 5U 10 U 5U 9.4 5U 960 10U
MTR-MW25(16.4)-G092711 09/27/11 100 U 5U 12U 5U 5U 5U 5UJf 29J 2500 5U 10 U 5U 1 11J 860 10U
ATR-MW25(16.4)-G041612 04/16/12 100 U 5U 12U 5U 5U 5U 5U 5U 1700 5U 10 U 5U 6.8 5U 660 10U
ATR-MW25(16.4)-G092712 09/27/12 100 U 5U 12U 5U 5U 5U 5U 5U 1800 5U 10 U 5U 5U 5U 630 10U
ATR-MW25(16.4)-G030613 03/06/13 100 U 5U 12U 5U 5U 5U 5U 5U 2600 5U 10 U 5U 15 5U 560 10U
ATR-MW25(16.4)-G050213 05/02/13 200 U 10 U 25U 10U 10U 10U 10U 10 U 2500 10U 20 U 10U 10U 10 U 520 20U
MW-25(32.6) [MTR-MW25(32.6)-G051409 05/14/09 20U 1U 25U 1U 1U 1U 1U 2.8 440 1U 2 U 1U 3.4 150 400 2U
MTR-MW25(32.6)-G090209 09/02/09 20U 1U 25U 1U 1U 1U 1U 1U 280 1U 2U 1U 1.5 81 290 2U
MTR-MW25(32.6)-G121009 12/10/09 20 U 1U 25U 1U 1U 1U 1U 4.6 220 J 1U 2U 1U 36 27 310 2U
MTR-MW25(32.6)-G042010 04/20/10 20U 1U 25U 1U 1U 1U 1U 1U 280 1U 2 UJ 1U 1.3 4.9 370 2U
MTR-MW25(32.6)-G081110 08/11/10 20U 1U 25U 1U 1U 1U 1U 1U 210 J 1U 2U 1U 1.1 1U 140 2U
MTR-MW25(32.6)-G121510 12/15/10 20U 1U 25U 1U 1U 1U 1U 1U 110 1U 2U 1U 1U 1U 110 2U
MTR-MW25(32.6)-G032911 03/29/11 20 U 1U 25U 1U 1U 1U 1U 1U 420 1U 2U 1U 2.0 1U 570 2U
MTR-MW25(32.6)-G092711 09/27/11 20U 1U 1.1 1U 1U 1U 1UJ| 4.2 1200 1U 2U 1U 59 03J 290 2U
ATR-MW25(32.6)-G041612 04/16/12 20 U 1U 25U 1U 1U 1U 1U 1.8 590 1U 2 U 1U 2.0 1U 270 2U
ATR-MW25(32.6)-G030613 03/06/13 200 U 10 U 25U 10U 10U 10 U 10U 10 U 1300 10U 20 U 10U 100 U 10 U 440 20U
ATR-MW25(32.6)-G050213 05/02/13 100 U 5U 12U 5U 5U 5U 5U 5U 1500 5U 10 U 5U 50U 5U 360 10U
MW-25(45.2) [MTR-MW25(45.2)-G051409 05/14/09 20 U 1U 25U 1U 1U 1U 1U 15 410 1U 2U 1U 33 11 170 2U
MTR-MW25(45.2)-G090209 09/02/09 20U 1U 25U 1U 1U 1U 1U 1.5 430 1U 2U 1U 29 9.2 300 2U
MTR-MW25(45.2)-G121009 12/10/09 20 U 1U 25U 1U 1U 1U 1U 1.2 350 1UJ 2 UJ 1UJ 26 6.7 80(J 2U
MTR-MW25(45.2)-G041910 04/19/10 20U 1U 25U 1U 1U 1U 1U 1.7 390 1U 2 UJ 1U 28 6.3 100 2U
MTR-MW25(45.2)-6082213 07/22/13 40 U 2U 5U 2U 2U 2U 2U 3.1 750 2U 4 UJ 2U 7 71 92 4 U

MW-25(82) |MTR-MW25(82)-G051409 05/14/09 20U 1U 25U 1U 1U 1U 1U 1U 047 J 1U 2U 1U 1U 1U 4.8 2U
MTR-MW25(82)-G090209 09/02/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 3.2 2U
MTR-MW25(82)-G120909 12/09/09 20 U 1U 25U 1U 1U 1U 1U 1U 047 J 1U 2U 1U 1U 1U 2.4 2U
MTR-MW25(82)-G041910 04/19/10 20U 1U 25U 1U 1U 1U 1U 1U 0.40 J 1U 2 UJ 1U 1U 1U 2.2 2U
MTR-MW25(82)-G081110 08/11/10 20 U 1U 25U 1U 1U 1U 1U 1U 0.61J 1U 2U 1U 1U 1U 2.2 2U
MTR-MW25(82)-G121510 12/15/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 2.8 2U
MTR-MW25(82)-G032911 03/29/11 20 U 1U 25U 1U 1U 1U 1U 1U 0.70 J 1U 2U 1U 1U 1U 2.6 2U
MTR-MW25(82)-G092711 09/27/11 20U 1U 25U 1U 1U 1U 1UJ 1U 0.63 J 1U 2U 1U 1U 1U 3.0 2U
ATR-MW25(82)-G041612 04/16/12 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1.9 2U
ATR-MW25(82)-G050213 05/02/13 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 24 2U
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Table 2-1

Comprehensive Summary of Volatile Organic Compound Analyses
Performed on the Groundwater Samples Collected through June 2013
TORX Facility, 4366 North Old US Highway 31, Rochester, Indiana

(Results reported in micrograms per liter, ug/L)
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MW-25(145) |MTR-MW25(145)-G051409 05/14/09 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW25(145)-G090209 09/02/09 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW25(145)-G120909 12/09/09 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW25(145)-G041910 04/19/10 20 U 1U| 25U 1U 1U 1U 1U 1U 14 1U 203 11U 1U 1U 1U 2U
MW-26(17.5) [MTR-MW26(17.5)-G051209 05/12/09 20 U 1U| 25U 1U 1U 1U 1U | 17 1000 1U 2U 1U 15 12 250 2U
MTR-MW26(17.5)-G090209 09/02/09 20 U 1U 25U 1U 1U 1U 1U 2.6 960 1U 2U 1U 15 13 270 2U
MTR-MW26(17.5)-G120909 12/09/09 20 U 1U| 25U 1U 1U 1U 1U| 19 1400 1U 2U 1U 15 8.4 290 2U
MTR-MW26(17.5)-G041910 04/19/10 20U 1U 25U 1U 1U 1U 1U 2.7 1000 1U 2 UJ 1U 16 5.7 250 2U
MTR-MW26(17.5)-G081010 08/10/10 20 U 1U| 25U 1U 1U 1U 1U | 27 1200|J 1U 2U 1U 14 6.1 250(J 2U
MTR-MW26(17.5)-G121510 12/15/10 20U 1U 25U 1U 1U 1U 1U 3.0J 1900 1U 2 U 1U 16 5.9 440 2U
MTR-MW26(17.5)-G032811 03/28/11 20 U 1U| 25U 1U 1U 1U 1U | 34 1500 1U 2U 1U 15 6.4 560 2U
MTR-MW26(17.5)-G092711 09/27/11 100 U 5U 12U 5U 5U 5U 5U 2.5 1300 5U 10 U 5U 12 42 J 390 10U
ATR-MW26(17.5)-G041612 04/16/12 | 100 U 5U| 12U 5U 5U 5U 5U 5U 950 5U | 10U 5U 9 5U [ 270 10 U
ATR-MW26(17.5)-G092712 09/27/12 20U 1U 25U 1U 1U 1U 1U 2.8 770 1U 2 U 1U 12 4.1 380 2U
ATR-MW26(17.5)-G010813 01/08/13 | 100 U 5U| 12U 5U 5U 5U 5U 5U [ 1200 5U | 10U 5U 15 5U [ 500 10 U
ATR-MW26(17.5)-G030613 03/06/13 100 U 5U 12U 5U 5U 5U 5U 5U 1200 5U 10 U 5U 14 5U 430 10U
ATR-MW?26(17.5)-G040313 04/03/13 | 100 U 5U | 12U 5U 5U 5U 5U 5U [ 1200 5U | 10U 5U 12 5U | 650 10 U
ATR-MW26(17.5)-G050213 05/03/13 100 U 5U 12U 5U 5U 5U 5U 5U 880 5U 10 U 5U 1 5U 530 10U
MW-26(28.8) [MTR-MW26(28.8)-G051209 05/12/09 20U 1U 25U 1U 1U 1U 1U 1U 84 1U 2U 1U 3.6 26 19 2U
MTR-MW26(28.8)-G090209 09/02/09 20 U 1U| 25U 1U 1U 1U 1U 1U 36 1U 2U 1U 1.6 25 23 2U
MTR-MW26(28.8)-G120909 12/09/09 20U 1U 25U 1U 1U 1U 1U 1U 28 1U 2U 1U 1.5 20 14 2U
MTR-MW26(28.8)-G041410 04/14/10 20 U 1U| 25U 1U 1U 1U 1U | 0254 36 1U 2U 1U 1.8 24 15 2U
ATR-MW26(28.8)-G092712 09/27/12 20U 1U 25U 1U 1U 1U 1U 1U 45 1U 2U 1U 2.2 22 13 2U
ATR-MW?26(28.8)-G092712R | 09/27/12 20 U 1U| 25U 1U 1U 1U 1U 1U 47 1U 2U 1U 2.3 24 14 2U
ATR-MW26(28.8)-G010813 01/08/13 20 U 1U 25U 1U 1U 1U 1U 1.4 480 1U 2U 1U 9.9 1U 130 2U
ATR-MW?26(28.8)-G030613 03/06/13 20 U 1U| 25U 1U 1U 1U 1U | 1.2 330 1U 2U 1U 10 1U [__150 2U
ATR-MW26(28.8)-G040313 04/03/13 20U 1U 25U 1U 1U 1U 1U 1.5 460 1U 2U 1U 1 1.4 240 2U
ATR-MW?26(28.8)-G050213 05/03/13 20 U 1U| 25U 1U 1U 1U 1U | 23 490 1U 2U 1U 14 1.9 200 2U
MW-26(58.2) [MTR-MW26(58.2)-G051209 05/12/09 20 U 1U| 25U 1U 1U 1U 1U 1U 2.6J 1U 2U 1U 1U 1.5 0.7J 2U
MTR-MW26(58.2)-G051209R 05/12/09 20U 1U 25U 1U 1U 1U 1U 1U 40 J 1U 2U 1U 1U 1.6 08J 2U
MTR-MW26(58.2)-G090209 09/02/09 20 U 1U| 25U 1U 1U 1U 1U 1U 2.0 1U 2U 1U 1U 21 1U 2U
MTR-MW26(58.2)-G120909 12/09/09 20U 1U 25U 1U 1U 1U 1U 1U 2.5 1U 2U 1U 1U 2.0 0.69 J 2U
MTR-MW26(58.2)-G041410 04/14/10 20 U 1U| 25U 1U 1U 1U 1U 1U 2.2 1U 2U 1U 1U 2.0 1U 2U
MTR-MW26(58.2)-G081010 08/10/10 20U 1U 25U 1U 1U 1U 1U 1U 2.8 1U 2U 1U 1U 1.9 0.66 J 2U
MTR-MW26(58.2)-G121510 12/15/10 20 U 1U| 25U 1U 11Ul 1u 1U 1U 31 1U 2U 1U 1U 1.9 1U 2U
MTR-MW26(58.2)-G032811 03/28/11 20U 1U 25U 1U 1U 1U 1U 1U 4.0 1U 2U 1U 1U 2.2 1U 2U
MTR-MW26(58.2)-G092711 09/27/11 20 U 1U| 25U 1U 1U 1U 1ull 1u 5.7 1U 2U 1U 1U 1.8 1U 2U
ATR-MW26(58.2)-G041612 04/16/12 20U 1U 25U 1U 1U 1U 1U 1U 2.2 1U 2U 1U 1U 1.8 1U 2U
ATR-MW26(58.2)-G060413 06/04/13 20 U 1U| 25U 1U 1U 1U 1U 1U 2.4 1U 2U 1U 1U 1U 1U 2U
MW-26(114.8) [MTR-MW26(114.8)-G051209 | 05/12/09 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW26(114.8)-G090209 09/02/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW26(114.8)-G120909 | 12/09/09 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW26(114.8)-G041410 04/14/10 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
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Performed on the Groundwater Samples Collected through June 2013
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(Results reported in micrograms per liter, ug/L)

o
F o) (o) o @ & @ o
§ S o $ IS
] & § & , & ] $ /v /8 s v & & &
Monitoring & & QQ & s & o S o I M’f/‘,\o‘z’ § N & 3 & $ E?\o &~
wel same S o S &/ /S /S /S S E )T )S SE S S SE S SES
Number Field Sample ID Date® XS & & & & & & & s & & 23 & & NN
MW-26(143.6) IMTR-MW26(143.6)-G051209 05/12/09 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW26(143.6)-G090209 | 09/02/09 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW26(143.6)-G120909 12/09/09 20 U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MTR-MW26(143.6)-G041410 | 04/14/10 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 1U 2U
MW-27(18) |MTR-MW27(18)-G051209 05/12/09 20 U 1U| 25U 1U 1U 1U 1U | 32 840 1U 2U 1U 6.6 13 360 2U
MTR-MW27(18)-G090209 09/02/09 20 U 1U 25U 1U 1U 1U 1U 3.7 1100 1U 2U 1U 7.9 19 510 2U
MTR-MW27(18)-G090209R 09/02/09 20 U 1U| 25U 1U 1U 1U 1U| 36 1200 1U 2U 1U 7.6 20 610 2U
MTR-MW27(18)-G120909 12/09/09 20U 1U 25U 1U 1U 1U 1U 29 1100|J 1U 2U 1U 6.4 16 J 400 2U
MTR-MW27(18)-G120909R 12/09/09 20 U 1U| 25U 1U 1U 1U 1U| 25 1400|J 1U 2U 1U 6.6 13 J 400 2U
MTR-MW27(18)-G041410 04/14/10 20U 1U 25U 1U 1U 1U 1U 2.2 610 1U 2U 1U 4.4 5.3 170 2U
MTR-MW27(18)-G041410R 04/14/10 20 U 1U| 25U 1U 1U 1U 1U | 23 650 1U 2U 1U a7 6.1 170 2U
MTR-MW27(18)-G081010 08/10/10 20U 1U 25U 1U 1U 1U 1U 3.0 1100 1U 2U 1U 71 11 270 2U
MTR-MW27(18)-G081010R 08/10/10 20 U 1U| 25U 1U 1U 1U 1U | 334 1000 1U 2U 1U 79J 1J 210 2U
MTR-MW27(18)-G121510 12/15/10 20U 1U 25U 1U 1U 1U 1U 22J 790 1U 2U 1U 5.7 20 160 2U
MTR-MW27(18)-G121510R 12/15/10 20 U 1U| 25U 1U 1U 1U 1U | 214 780 1U 2U 1U 5.5 19 150 2U
MTR-MW27(18)-G032811 03/28/11 20U 1U 25U 1U 1U 1U 1U 1.7 560 1U 2U 1U 4.3 26 110 2U
MTR-MW27(18)-G032811R 03/28/11 20 U 1U| 25U 1U 1U 1U 1U | 17 580 1U 2U 1U 4.4 28 130 2U
MTR-MW27(18)-G092711 09/27/11 20U 1U 25U 1U 1U 1U 1UJ] 1.8 1000 1U 2U 1U 6.3 43 190 2U
MTR-MW27(18)-G092711R 09/27/11 20 U 1U| 25U 1U 1U 1U 10| 17 970 1U 2U 1U 6.0 M 160 2U
ATR-MW27(18)-G041612 04/16/12 20U 1U 25U 1U 1U 1U 1U 2 950 1U 2U 1U 5.2 35 190 2U
ATR-MW?27(18)-G041612R 04/16/12 20 U 1U| 25U 1U 1U 1U 1U | 24 940 1U 2U 1U 5.4 39 180 2U
ATR-MW27(18)-G030613 03/05/13 20U 1U 25U 1U 1U 1U 1U 1.6 510 1U 2U 1U 3.9 25 110 2U
ATR-MW?27(18)-G050213 05/02/13 20 U 1U| 25U 1U 1U 1U 1U | 17 600 1U 2U 1U 41 30 120 2U
ATR-MW27(18)-G050213R 05/02/13 20U 1U 25U 1U 1U 1U 1U 1U 550 1U 2U 1U 4.2 28 110 2U
MW-27(53.05) |[MTR-MW27(53.05)-G051209 05/12/09 20U 1U 25U 1U 1U 1U 1U 1U 0.64J 1U 2U 1U 1U 52 1U 2U
MTR-MW27(53.05)-G051209R | 05/12/09 20 U 1U| 25U 1U 1U 1U 1U 1U 0.59 J 1U 2U 1U 1U 49 1U 2U
MTR-MW27(53.05)-G090209 09/02/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 55 1U 2U
MTR-MW27(53.05)-G120909 | 12/09/09 20 U 1U| 25U 1U 1U 1U 1U 1U 0.56 J 1U 2U 1U 1U 40 1U 2U
MTR-MW27(53.05)-G041410 04/14/10 20U 1U 25U 1U 1U 1U 1U 1U 0.62J 1U 2U 1U 1U 36 1U 2U
MTR-MW27(53.05)-G081010 | 08/10/10 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 31]J 1U 2U
MTR-MW27(53.05)-G121510 12/15/10 20 U 1U 25U 1U 1UJ 1U 1U 1U 1U 1U 2U 1U 1U 12 1U 2U
MTR-MW27(53.05)-G032811 | 03/28/11 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 28 1U 2U
MTR-MW27(53.05)-G092711 09/27/11 20 U 1U 25U 1U 1U 1U 1UJ 1U 0.87 J 1U 2U 1U 1U 18 1U 2U
ATR-MW?27(53.05)-G041612 | 04/16/12 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 15 1U 2U
ATR-MW27(53.05)-G030513 03/05/13 20 U 1U 25U 1U 1U 1U 1U 1U 1.0 1U 2U 1U 1U 14 1U 2U
ATR-MW?27(53.05)-G050213 | 05/02/13 20 U 1U| 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 2.6 2U
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Table 2-1

Comprehensive Summary of Volatile Organic Compound Analyses
Performed on the Groundwater Samples Collected through June 2013
TORX Facility, 4366 North Old US Highway 31, Rochester, Indiana

(Results reported in micrograms per liter, ug/L)

o
g o @ @ o & o 4
S S I IS IS o $ IS S
Monitoring & & N 5 oy $ S JNS S S S N & 4 S $ $ &~
well sample S o S & /8 S¢S /& S/ F /0T /S /& /S /L /) F S f6F
Number Field Sample ID Date® XS & & & & & & & s & & 23 & & NN
MW-27(75.4) [MTR-MW27(75.4)-G051209 05/12/09 20U 1U 25U 1U 1U 1U 1U 1U 30 1U 2U 1U 1.2 37 1.6 2U
MTR-MW27(75.4)-G090209 09/02/09 20U 1U 25U 1U 1U 1U 1U 1U 33 1U 2U 1U 1.5 37 1.1 2U
MTR-MW27(75.4)-G120909 12/09/09 20U 1U 25U 1U 1U 1U 1U 1U 24 1U 2U 1U 11 31 1.1 2U
MTR-MW27(75.4)-G041410 04/14/10 20U 1U 25U 1U 1U 1U 1U 1U 34 1U 2U 1U 1.4 31 1.2 2U
MTR-MW27(75.4)-G081010 08/10/10 20U 1U 25U 1U 1U 1U 1U 1U 36 1U 2U 1U 1.2 32 1.5 2U
MTR-MW27(75.4)-G121510 12/15/10 20U 1U 25U 1U 1U 1U 1U 1U 30 1U 2U 1U 1U 29 1U 2U
MTR-MW27(75.4)-G032811 03/28/11 20U 1U 25U 1U 1U 1U 1U 1U 30 1U 2U 1U 1U 29 1U 2U
MTR-MW27(75.4)-G092711 09/27/11 20U 1U 25U 1U 1U 1U 1UJ|] 03J 29 1U 2U 1U 1.2 20 1.3 2U
MTR-MW27(75.4)-G041612 04/16/12 20U 1U 25U 1U 1U 1U 1U 1U 27 1U 2U 1U 1.3 21 1U 2U
ATR-MW27(75.4)-G050213 05/02/13 20U 1U 25U 1U 1U 1U 1U 1U 20 1U 2U 1U 1U 14 1U 2U
MW-27(104.2) IMTR-MW27(104.2)-G051209 05/12/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 4.4 2U
MTR-MW27(104.2)-G090209 09/02/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 8.6 2U
MTR-MW27(104.2)-G120909 12/09/09 20U 1U 25U 1U 1U 1U 1U 1U 1U 1U 2U 1U 1U 1U 5.7 2U
MTR-MW27(10