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1. Introduction

GHD, on behalf of Revitalizing Auto Communities Environmental Response Trust (RACER) has prepared this Area of
Interest (AOI) 31 Volatilization to Indoor Air Pathway Interim Measure Work Plan (work plan) for the former fire training
area (AOI 31) at the Eckles Road Site (Site) in Livonia, Michigan. Specifically, Newburgh Village, a senior housing
facility located southeast of the Site (Newburgh Village). location and Area of Interest 31 Locations are presented on
Figures 1 and Figure 2, respectively. This work plan addresses the AOI 31 impacted groundwater upgradient of
Newburgh Village and potential completion of the volatilization to indoor air pathway. The Site location and its
proximity to Newburgh Village is presented on Figure 1.

Volatilization to indoor air pathway (VIAP) investigations conducted by Hamp Matthew and Associates (HMA) and
GHD on behalf of RACER since 2012. Recent Phase 2 and Phase 3 Groundwater investigation activities have defined
the revised downgradient extents of trichloroethene (TCE) in groundwater above United States Environmental
Protection Agency (USEPA) Vapor Intrusion Screening Levels (VISLs). Between February 2024 and June 2024,
delineation efforts included the installation of soil boring/temporary monitoring wells, additional permanent monitoring
wells and soil vapor implants within AOI 31 and further southeast (downgradient from the source area) within the
Newburgh Village property. The details of the leading-edge investigation are summarized in a February 2024
Geoprobe Groundwater and Soil Vapor Sample Results memorandum (Phase 2 Summary, HMA, June 2024) and a
Phase 3 Vapor Intrusion Groundwater and Soil Vapor Sample Results summary memorandum (Phase 3 Data
Package, HMA, September 2024). The Phase 2 and Phase 3 Vapor Intrusion Pathway investigation activities were
implemented from March through August 2024 along the southern property line of residential homes on Grantland
Street and within the northern drive of the Newburgh Village property. Analytical results indicated groundwater impacts
exceeding USEPA VISLs within the shallow and deep portions of the aquifer. Groundwater and soil vapor data
collected during the Phase 2 and Phase 3 investigations indicate the southeastern extents of the TCE impacted
groundwater extend to the northern edge of North Capitol Drive. Subsequent seasonal groundwater monitoring
activities conducted in August 2024 confirmed delineation of the leading edge of the plume. Groundwater monitoring
locations in relation to AOI 31 are shown on Figure 2. Groundwater analytical results from 2015 through 2024 are
presented in Table 1 and discussed in detail in Section 4.

Newburgh Lake and the Middle Branch of the Rouge River and associated streams are located approximately

0.5 miles southeast and downgradient from AOI 31. Current data suggests no complete receptor pathways for VIAP,
drinking water or groundwater to surface water interface (GSIl) exposures associated with the TCE in this area, as
described in HMA'’s Phase 3 Data Package. However, there is a potential for the vapor intrusion to indoor air pathway
due to concentrations of TCE in groundwater above USEPA VISLs in proximity to the Newburgh Village facility.

GHD and RACER presented a review of several interim measure alternatives to the USEPA on September 19, 2024.
Due to site conditions (i.e. proximity to utilities and improved surfaces), property access constraints, and the low
concentrations of TCE in both shallow and deep intervals of the aquifer, injection of colloidal carbon (PlumeStop™ or
ColloidalChem™) and zero valent iron (microzvi™ or iZVI™) as a permeable reactive barrier (PRB) was selected for
further evaluation as the most feasible remedy.

1.1 Objective of the Work Plan

The objective of this work plan is to present an interim measure alternative and associated implementation, including a
performance monitoring plan to address the migration of TCE impacted groundwater at concentrations greater than
USEPA VISLs. The vapor intrusion pathway is not yet complete but has a potential to become complete if no interim
measure is implemented with a risk of exposure to the Newburgh Village facility southeast and downgradient of

AOI 31. To mitigate the potential vapor intrusion to indoor air pathway this interim measure work plan proposes the
use of Cascade for injection of their ColloidalChem™ and iZVI™ products as a PRB downgradient of the AOI 31 TCE
plume.
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1.2 Report Organization

The remainder of this report is presented in the following sections:

— Section 2 — Background Information— provides details on the physical layout of the Site, site characterization
reports and applicable cleanup screening levels.

— Section 3 — AOI 31 PRB Area Investigation - provides details on the investigation and sampling activities,
including investigation methods, hydraulic gradient calculations and laboratory analytical groundwater results of
sampling completed between 2020 through 2024. These details provide the means to update the Conceptual Site
Model and facilitate proper remedial design.

—  Section 4 — Conceptual Site Model (CSM) — Utilizes the results of HMA’s monitoring well installation and GHD’s
groundwater sampling to update the CSM and includes geology, hydrogeology, groundwater velocity, extent of
impacts, pathway evaluation and potential receptors.

— Section 5 - Groundwater Remediation Plan - provides details on the plan for installation of a PRB
(ColloidalChem™ and iZVI™) to reduce the migration of TCE impacted groundwater.

— Section 6 - Performance Monitoring Plan - provides details on the monitoring and reporting activities that will
be performed to evaluate and document the performance of remediation and groundwater monitoring.

— Section 7 - Contingency Plan - provides details on the activities that will be completed if the selected remedial
measures do not meet project objectives.

—  Section 8 - Schedule - provides the general sequence of events that are anticipated for implementation of the
proposed work plan

— Section 9 - References - provides a listing of reports used to facilitate development of this work plan.

2. Background

2.1 Exposure Pathway/Clean-up Criteria Evaluation

Analytical results of groundwater samples were compared to Michigan Department of Environment, Great Lakes, and
Energy (EGLE) Generic Clean-up Criteria (Residential Drinking Water Criteria, Residential Groundwater Volatilization
to Indoor Air Inhalation Criteria), VIAP Screening Levels for groundwater not in contact, and USEPA Vapor Intrusion
Screening Levels (VISLs). There are no potable uses of groundwater in the vicinity of the Site, however, groundwater
results are compared to EGLE residential Drinking Water Criteria to evaluate the extents of TCE-impacted
groundwater in addition to the EGLE Volatilization to and USEPA VISLs to evaluate the vapor intrusion pathway.

There are no drinking water wells in the area; however, there is one bedrock well near Newburgh Road and Plymouth
Road downgradient and less than a half mile southeast of AOI 31. The bedrock well is owned by Consumers Energy
and was installed to a depth of approximately 250 feet for cathodic protection. Based on the review of the bedrock well
log, there is a gray clay layer present from approximately 22 feet below ground surface (bgs) to 89 feet bgs, which is
consistent with previous investigations conducted on and adjacent to the Eckles Road Site. Newburgh Lake and
associated streams are located 0.5 miles southeast and downgradient from AOI 31. Current data suggests no
complete receptor pathways for volatilization to indoor air pathway, drinking water and groundwater to surface water
interface (GSl) associated with the TCE in groundwater within AOI 31, as described in HMA'’s Phase 3 Data Package.
However, there is a potential to complete the vapor intrusion to indoor air pathway due to the proximity of
concentrations of TCE in groundwater above USEPA VISLs to Newburgh Village.

Based on the data collected during the vapor intrusion pathway investigation activities, the USEPA VISL is an
applicable criterion for the TCE impacts in groundwater from AOI 31. Vapor intrusion to indoor air pathway is currently
an incomplete, but potential pathway due to current upgradient concentrations of TCE, and an average groundwater
flow velocity of 80 to 200 feet per year (see Section 3.2.3) and the proximity of residential structures downgradient
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from the leading edge of the AOI 31 TCE plume. Other potential pathways were evaluated and found not applicable
under the site’s current conditions. According to the most recent storm sewer sample results, detections of 1,1,1-TCA
were found in one of the catch basin samples, but at concentrations below USEPA VISLs and EGLE (Part 201)
groundwater to surface water (GSI) criteria. Storm sewers will continue to be evaluated.

3. AOI 31 PRB Area Investigation Summary

In 2024, Phase 2 and Phase 3 Vapor Intrusion Pathway investigations were conducted to confirm delineation of the
impacts of TCE in groundwater. These activities included collecting additional soil, groundwater, and soil gas data and
installing additional soil vapor implants and groundwater monitoring well pairs (shallow and deep) to define the leading
edge of the TCE impacted groundwater. During installation of Phase 3 soil borings and temporary monitoring wells,
soil and groundwater samples were collected from select locations for the analysis of remedial alternative evaluation
parameters. The soil and groundwater samples collected during the Phase 3 scope of work activities for treatability
purposes were intended to confirm that existing soil and groundwater conditions would not inhibit the effectiveness of
the proposed colloidal carbon and zero valent iron injections. No significant amounts of sorbed chlorinated VOCs were
found and the soil contained a relatively low concentration of organic matter. Under these conditions the injections
should perform as expected. The groundwater data showed that conditions are already somewhat reducing at the site
(presence of dissolved iron and manganese and relatively low concentrations of nitrate and sulfate) so the ZVI would
not be consumed by existing oxidizing conditions. Alkalinity was in the normal range and therefore excessive scaling
of the PRB would not be expected. Total organic carbon in the groundwater was between 1 and 3.5 mg/L. At this level
no adverse impacts from potential hydrocarbon material are expected to interfere with the ZVI and carbon reducing
the effectiveness of the PRB. A summary of the remedial alternatives sample results is provided in Appendix A.
Remedial alternative investigation Laboratory Analytical Reports are provided in Appendix B. The Phase 2 and

Phase 3 investigation monitoring wells were added to the seasonal groundwater sampling events and results from the
March 2024 and August 2024 seasonal sampling events indicate southern and eastern delineation of the TCE
concentrations in groundwater.

3.1 Phase 2 and Phase 3 VIAP Investigations (HMA)

VIAP Investigations conducted by HMA occurred between February and July 2024. HMA installed several
groundwater and soil vapor monitoring locations along the northern Newburgh Village property line and within the
Grantland residential properties. HMA also conducted geoprobe groundwater and soil gas grab sampling to delineate
the TCE groundwater impacts. An additional seasonal VIAP investigation sampling event was performed in

August 2024. Additional information regarding the investigation activities and monitoring well/ installation details can
be found in HMA’s Phase 3 Data Package.

3.2 Groundwater Monitoring (GHD)

AOI 31 Groundwater has been monitoring as part of the Resource Conservation & Recovery Act (RCRA) Corrective
Action Activities since 2002. Previous data has been provided under separate cover in various previous submittals.
This section describes the results from the most recent, August 2024, groundwater monitoring event, which were
included in the HMA Phase 3 Data Package.

3.2.1 Groundwater Elevation Monitoring

GHD gauged each monitoring well location prior to groundwater sample collection. A summary of water level
measurements is presented in Table 2. Data collected during the gauging event suggests groundwater generally flows
from northwest to southeast within the area of residential properties. Groundwater flow directions are consistent with
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previous monitoring events. A contour map depicting the groundwater flow direction is presented on Figure 4.
Groundwater Elevation summary is presented in Table 2.

3.2.2 Groundwater Analytical Results

Analytical results of groundwater samples collected in August 2024 within the existing AOI 31 shallow well network is
generally consistent with previous analytical data. TCE and 1,1,1-TCA were detected at concentrations greater than
EGLE drinking water criteria, EGLE VIAP criteria for groundwater not in contact, and/or USEPA VISLs. All laboratory
results were assessed by a GHD Chemist. Based on a review and assessment of the laboratory results and quality
assurance/quality control information, the data are acceptable for use and comparison to criteria. Laboratory analytical
reports and Data Validation summaries are included in the Phase 3 Data Package. Historical analytical data is
presented in Table 1 and 2020 - 2024 Groundwater Analytical Results Figure 2. Groundwater analytical results from
the August 2024 groundwater monitoring event indicated exceedances of USEPA VISLs at the following offsite
locations:

- OW-1, OW-3, MW-202S-R, MW-213S, MW-215S, MW-216S(R), MW-301S(R), MW-400S, MW-401S, MW-402S,
MW-404S, MW-406S, MW-407S, and MW-509S exceeded USEPA VISLs for TCE.

The groundwater analytical results are summarized in Table 1 and the VOC exceedances are presented on Figures 2.

3.2.3 Hydraulic Gradients

The vertical gradients were calculated from groundwater elevation data collected during the December 2022
groundwater monitoring event, which is the most recent sampling event with simultaneous shallow and deep water
level measurements. The horizontal hydraulic gradients were calculated from groundwater elevation data collected
during the August 2024 groundwater monitoring event. The change of head (water level) divided by the distance
determines the hydraulic gradient and direction of groundwater flow. A groundwater elevation summary is provided in
Table 2.

Vertical Hydraulic Gradient

Using groundwater levels measured on December 2022, the vertical hydraulic gradient was calculated based on a
limited data set consisting of one well pair in the AOI 31 upgradient from the proposed PRB. The vertical gradient for
the well pair representing the AOI 31 PRB Area was calculated as 0.02 in the downward direction for this limited data
set. Table 3 provides a summary of vertical hydraulic gradient calculations.

Horizontal Hydraulic Gradient

Using groundwater levels measured on August 2024, horizontal hydraulic gradients were calculated across the
proposed AOI 31 PRB Area. As shown on Figure 3, the shallow groundwater contour map indicates a groundwater
flow direction to generally be from the northwestern to southeastern portion of the site in the proposed AOI 31 PRB
area. The average horizontal hydraulic gradient for the AOI 31 PRB area is 0.011. Calculations and well pair data
used to generate the results are shown in Table 4.

4. AOIl 31 Conceptual Site Model (CSM)

The AOI 31 Area CSM was developed by HMA integrating information from historic and current investigations
conducted by both HMA and GHD to identify potential exposure risks. HMA CSM summarizes the Site geology,
hydrogeology, impacted media, constituent(s) of concern, extent of impacts, and exposure pathways. The following
tables and figures provide results from AOI 31 PRB Area VIAP investigations to update the CSM:

—  Figures 2 and 3 present the locations of groundwater monitoring wells and analytical results, respectively
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—  Figure 4 presents the most recent groundwater elevation contour for the shallow zone of the aquifer at the leading
edge of the groundwater plume

— Appendix C Figures present a cross-section location map and cross-sections (G-G’, H-H’, I-I', and J-J’)
Cross-sections depict the vertical distribution of TCE concentrations relative to the subsurface geologic conditions
in the vicinity of the selected groundwater remedy discussed in Section 5.0.

4.1 Geology

Based on HMA soil boring log descriptions and review of their cross sections, the general overburden consists of two
distinct geologic units, an upper sand/silt unit and a lower silt/clay unit. The cross-section locations and cross sections
(G-G’, H-H’, I-I’, J-J’) are presented as Appendix C.

Upper Sand/Silt Unit

The geologic profile of the upper sand/silt unit was developed by HMA through identification of soil types from the soil
boring and interpretation of the overburden’s stratigraphy is presented as cross sections Appendix C, Figure. (G-G’
through J-J’). The upper sand unit is approximately 15 to 25 ft thick and generally characterized as a uniform, poorly
graded permeable sand (SP) transitioning to a well graded less permeable sand (SW) and then to a silty sand (SM)
alternating at various depths in each boring.

Lower Clay/Silt Unit

The lower silt unit (i.e., aquitard) consists of unsaturated regionally extensive silt/clay, which is present approximately
15 to 25 feet below ground surface.

4.2 Hydrogeology

The Site hydrogeologic setting interpreted from HMA’s cross sections and groundwater elevation data collected
August 2024 presented on Table 2. The geology of the upper sand/silt unit is characterized by a general uniform trend
of increasing fines with depth with an increase in silt content at approximately 15 to 25 feet bgs. Based on this, the
saturated portion of the upper sand/silt unit is broken into two intervals: shallow interval (5 to 15 feet) and the deep
interval (15 to 25 feet bgs). The AOI 31 groundwater elevations are generally consistent with historical data. A
groundwater elevation summary is provided as Table 2 and a groundwater elevation contour presented on Figure 3.

4.3 Linear Groundwater Velocity

Groundwater flow rates were calculated using an assumed effective porosity of 25 percent, which is typical in
unconsolidated sand deposits. Hydraulic conductivity values and hydraulic gradients were calculated for the AOI 31
PRB Area and a wider area through the residential neighborhood. The linear velocity calculation utilized the
area-specific hydraulic conductivity values and hydraulic gradient calculations. The AOI 31 PRB Area had a wide
range of calculated hydraulic gradients (ranging between 0.005 and 0.016) and calculated flow velocities (ranging
between 80 feet/year and 280 feet/year. A groundwater flow velocity was also calculated over a longer patch from
upgradient of Grantland Avenue to the AOI 31 PRB Area of 130 feet per year. An average hydraulic conductivity (Kk)
value of 0.00420 cm/sec was calculated from slug tests performed on-site injection wells in July 2004 as part of the
RCRA Facility Investigation and AOI 31 Interim Measures for Groundwater activities. Calculations and well pair data
used to generate the results are shown in Table 4.

44  Constituent(s) of Concern

The primary constituent of concern for the Site in groundwater is TCE. TCE in groundwater is the only constituent
detected above USEPA VISLs. Analytical results of groundwater samples are presented on Figure 2.
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4.5 Vertical Extent of Impacts

HMA'’s Phase 2 and Phase 3 VIAP investigation summaries indicate that TCE concentrations in groundwater were
detected above the USEPA VISL from 5.0 to 7.5 feet bgs (ft bgs) in groundwater samples collected from soil boring
SB--513 during the geoprobe grab sampling event. TCE was also detected above the USEPA VISL in groundwater
samples collected from approximately 16.0 to 18.5 ft bgs at soil boring SB-511. Additional monitoring wells were
installed in response to concentrations of TCE found during the Phase 2 investigation. Monitoring well pairs
(MW-515S/D through MW-519S/D) and MW-520 were installed and sampled in June/July 2024 and additional
seasonal groundwater samples were collected from the shallow monitoring wells during August 2024. The analytical
results of groundwater samples from the southeastern most monitoring wells (leading edge of the plume) were non
detect for TCE. Upon review of the cross-sections, the vertical extent of impacts vary throughout the silty sand aquifer,
detections of TCE found in the shallow and deep portions, depths of impacts ranging from 5.0 ft bgs to depths of
18.5 ft bgs.

4.6 Horizontal Extent of Impacts

Horizontal impacts of TCE in groundwater in the AOI 31 PRB Area are delineated at MW-515S, MW-516S, MW-517S,
MW-518S, MW-519S, and MW-520, to the southeast, MW-504S and MW-505S to the east, and MW-214S to the west.
The TCE extents upgradient through the neighborhood to the south side of Amrhein Road with seasonal fluctuating
concentrations of VOCs, northwest of the AOI 31 PRB area.

4.7 Exposure Pathway Evaluation

GHD’s groundwater analytical results were compared to Michigan Department of Environment, Great Lakes, and
Energy (EGLE) Generic Clean-up Criteria (Residential Drinking Water Criteria, Residential Groundwater Volatilization
to Indoor Air Inhalation Criteria), EGLE (VIAP) Screening Levels for groundwater not in contact, and USEPA VISLs.
There are no potable uses of groundwater in the vicinity of the Site, however, groundwater results are compared to
EGLE residential Drinking Water Criteria to evaluate the extents of TCE-impacted groundwater in addition to the
EGLE VIAP Screening Levels and USEPA VISLs to evaluate the vapor intrusion pathway.

Based on the data collected during HMA's site characterization activities and GHD groundwater monitoring events,
USEPA VISL is an applicable criterion for the TCE impacts in groundwater at AOI 31. Vapor intrusion to indoor air is
currently an incomplete, but potential pathway due to current upgradient concentrations of TCE and the proximity of
residential structures downgradient from the leading edge of the AOI 31 TCE plume. Other potential pathways were
evaluated and found not applicable under the site’s current conditions. According to HMA’s most recent storm sewer
samples, a detection of 1,1,1-TCA were found in one of the catch basin samples below current USEPA VISLs and
below EGLE GSI criteria. HMA will continue to evaluate the storm sewers and potential shallow groundwater migration
into catch basins.

5. Groundwater Remediation Plan

GHD's Innovative Technology Group (ITG) was engaged to identify an effective remedial technology for treating
low-level TCE impacted groundwater and preventing migration of groundwater with TCE concentrations exceeding the
USEPA VISLs (10 pg/L). The ITG reviewed AOI 31 performance monitoring data, HMA VIAP data packages including
subsurface investigation information from 2024. Based on this review, the ITG proposed injection of ColloidalChem™
and iZVI™ by Cascade. The ITG engaged Cascade to develop an injection plan for the AOI 31 PRB Area which is
detailed in Section 5.1 and depicted on Figures 5 and 6. Based on preliminary design information provided by
Cascade, the injected PRB is estimated to have a longevity of greater than 10 years. Longevity was estimated based
on gradient flux over the design life of the PRB and the known persistence of these chemistries in groundwater. To
date, colloidal iZVI has not been in place long enough for PRBs to truly estimate persistence, but it has been
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estimated to be shorter than microscale ZVI (~45 to 150 microns) due to increased reactivity. Based on chlorinated
volatile organic compound concentrations at the Site and groundwater flow rates, Cascade has estimated the
longevity to be greater than 10 years for the combined colloidal carbon and iZVI barrier.

5.1 Pre-Injection Investigations

Prior to implementation of the proposed PRB injection activities, several investigation and evaluation activities to
confirm subsurface conditions, condition of the existing storm sewer downgradient of PRB injection area, and the
expected effectiveness of the proposed PRB injection activities. The investigation and injection optimization activities
are described in the following subsections.

5.1.1  Storm Sewer Inspection/Televising

The existing storm sewer downgradient of the proposed PRB injection area was televised to evaluate the condition
and integrity of the subsurface structures and identify if potential pathways are present for the migration of injected
material to enter the storm sewer. The televising activities were completed on December 20, 2024 and December 23,
2024. No significant breaches or migration pathways into the storm sewer were identified during the televising
activities. A summary of the field observations and review of the televising recording will be provided under separate
cover.

5.1.2 Field Hydraulic Conductivity Evaluation

Based on a request from EGLE, a field hydraulic conductivity evaluation was performed on December 18, 2024.
Single well response (slug) tests on two well pairs installed immediately downgradient of the North Capitol Court storm
sewer as part of the Phase 3 Vapor Intrusion Pathway investigation activities during June 2024. The slug tests were
performed using a stainless steel slug (0.125-inch diameter, 2 foot length) to displace the water column in two sets of
well pairs (MW-517S/MW-517D and MW-518S/MW-518D) located approximately 50 feet downgradient of the
proposed PRB injection area. Three to six sets of falling head and rising head tests were conducted to ensure
adequate quantities of data for evaluation. The results of the slug tests are being evaluated and will be summarized
under separate cover and submitted to USEPA and EGLE prior to implementation of the PRB injection activities.

5.1.3 Remediation Contractor Optimization Activities

Prior to full-scale PRB injection activities, the remediation contractor will mobilize to the Site to perform pre-
implementation field tests to evaluate in-situ conditions in the area of proposed PRB injection area. The pre-
implementation field tests will be conducted with a track-mounted direct push drilling rig and include a Waterloo
Advanced Profiling System!™ and pilot/bench scale testing. The results of the pre-implementation field tests will be
used to confirm feasibility of the selected remedy, incorporated into the final design of the injection program, and allow
for development of a 3d targeted injection plan. The results of the optimization studies will be summarized in the
comprehensive interim measure implementation summary report described in section 6.2.

5.2 ColloidalChem™ and iZVI™ Injection Plan

To address the current low level TCE impacts in AOI 31 groundwater, two rows of ColloidalChem™ and iZVI™
injections will be advanced via direct push technology. Each boring will be advanced utilizing Cascade’s Pathfinder
technology to the confining clay layer at an approximate depth of 20 to 25 feet bgs. Concentrations of TCE in
groundwater were present just down-gradient from the proposed PRB location during the Phase 3 temporary well
installation activities in June 2024, but have not been detected at concentrations above USEPA VISL in groundwater
downgradient of the proposed PRB as of August 2024. A conceptual design of injection soil boring locations are
shown on Figure 6. The injection soil borings are proposed to be installed immediately north of the North Capitol Drive
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at the leading edge of the plume spaced up to 10 feet apart in two rows based on an assumed radius of influence of

5 feet. The proposed spacing is based on observed radius of influence during injections conducted at sites with similar
geology and groundwater conditions and will be refined based on the pre-implementation field optimization
evaluations. The rows are proposed to be installed with an offset to stagger the borings and create a more effective
barrier and will be located as far north of the existing storm sewer as possible. The specific spacing will be determined
in the field and adjusted based on field pressure and flow readings observed during the injection activities. The
proposed design consists of approximately 45 injection locations in each of the two rows, with approximately

1,750 gallons injected at each location. The suspension, consisting of ColloidalChem™ (~4,800 mg/L) and iZVI™
(~1,820 mg/L), will be injected throughout the saturated zone from the water table down to the clay aquitard layer. An
enzyme (“parking agent”) will also be included at the shallow intervals of the southern injection locations to limit the
potential for downgradient migration of the injected material. ColloidalChem™ and iZVI™ safety data sheets are
presented in Appendix D and Cascade technical references and case study is presented in Appendix E.

Treatment of chlorinated VOCs with ZVI typically does not result in the formation of vinyl chloride. Whereas biological
reductive dechlorination proceeds by a single elimination reductive dechlorination pathway resulting in the formation of
vinyl chloride, the abiotic reductive dechlorination pathway proceeds largely via the beta elimination pathway which
does not result in the formation of vinyl chloride (Arnold et al. 2000). Furthermore, the accumulation of vinyl chloride as
observed in biological reductive dechlorination often occurs because organisms with the enzyme required to convert
vinyl chloride to ethene are either not present or are present in low numbers, but dechlorination via ZVI is a simple
chemical reaction and does not require the presence of certain organisms therefore, even if reductive dechlorination
occurs by single elimination, the dechlorination of vinyl chloride proceeds at the same rate as the production of vinyl
chloride and the accumulation of vinyl chloride will not occur.

If reducing conditions created by the ZVI cause biological production of vinyl chloride by native microbes present at
the site, the effect is likely to be mitigated by sorption of vinyl chloride to the colloidal carbon. Proposed monitoring
described in Section 6 includes vinyl chloride as part of the VOC analysis and any increase in vinyl chloride will be
noted, however, vinyl chloride is not expected with the colloidal carbon and ZVI injections. In the unlikely event that
vinyl chloride is created and is present in groundwater downgradient of the PRB area, additional mitigation measures
will be evaluated in consultation with USEPA and EGLE.

QA/QC monitoring of the injection effectiveness will be performed. Some performance monitoring wells will be
installed within the radius of influence of the PRB injections as shown in Figure 6. The soil cores from the installation
of these monitoring wells will be logged and observed visually for the presence of injected carbon and ZVI. Carbon
and iron content analysis will be performed on sections of these cores. GHD will conduct qualitative screening of
performance monitoring wells and observe water from the interior of storm sewer catch basins for the presence of
mobile colloidal carbon by purging with a peristaltic pump and HDPE tubing lowered into the monitoring wells/catch
basins while injections are being performed, and weekly for a period of 4 weeks following completion of the injections
The storm sewer will be evaluated at three catch basins along North Capitol Court, CB#6 located west of SB-510,
CB-#5 located between SB-512 and SB-513, and the downstream catch basin, CB#4, located near M\W-515S.
Approximate catch basin locations are shown on the cross-section in Appendix C. Pending the results of storm sewer
televising activities, the curb drains located on the north and south sides of North Capitol Court may also be evaluated
during the injections, if accessible. Storm sewer components located more than 6 inches above the groundwater
surface will not be monitored during the injection event. Weekly screening of monitoring wells would continue beyond
4 weeks following injections until colloidal carbon is no longer observed, or until the weekly screening is determined to
be unnecessary in consultation with USEPA and EGLE. A sample will also be collected prior to implementation of the
injections (baseline) and weekly during the injections from the downstream storm sewer catch basin (CB#4) for the
analysis of TOC. If injected material is identified at locations further than expected, and pose a risk to entering the
storm sewer, injection techniques will be adjusted in the field. If injected material is identified within the storm sewer or
locations further downgradient, injections will cease and USEPA and EGLE will be notified.
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6. Performance Monitoring Plan

6.1 Groundwater Monitoring

To monitor the effectiveness of the ColloidalChem™ and iZVI™ injections, groundwater performance monitoring will
be conducted at fifteen monitoring wells. The performance monitoring will be completed at existing monitoring wells
and proposed performance monitoring well locations located upgradient and downgradient of the PRB. The fifteen
monitoring wells proposed for performance monitoring are shown on Figure 6 and include existing monitoring wells
MW-405S, MW-504S (upgradient), MW-515S, MW-517S, MW-518S, MW-519S, and MW-520 (downgradient), two
new upgradient monitoring wells, one new downgradient monitoring well, and five monitoring wells located within the
southern row of PRB injection locations. The eight proposed performance monitoring wells will be installed after the
PRB injections are completed.

Quarterly groundwater monitoring of the performance wells will begin approximately five weeks following completion of
the injections, anticipated to be initiated during the second quarter of 2025. Performance monitoring at each well will
be contingent on the absence of colloidal carbon being observed in the performance monitoring well locations located
within the injection radius of influence in the PRB. Groundwater samples would not be collected for analysis from any
monitoring wells with colloidal carbon observed during the quarterly performance monitoring event but would be
collected from the proposed performance monitoring wells with no observed colloidal carbon. Groundwater samples
will be collected utilizing low-flow sampling techniques and analyzed for VOCs by USEPA Method 8260. Each
monitoring well will be purged at approximately 100-200 milliliters/minute in accordance with low-flow protocols. Field
parameters including pH, conductivity, temperature, turbidity, dissolved oxygen, and oxidation reduction potential
(ORP) will be recorded prior to sample collection. These field parameters will be monitored during purging to ensure
stabilization of the groundwater within each monitoring well prior to sampling. Upon obtaining stabilization, the
groundwater samples will be collected from each monitoring well. Groundwater sample collection procedures are
detailed in section 5 of the Quality Assurance Project Plan (QAPP) (GHD, June 2019). Laboratory analysis procedures
are detailed in section 8 of the QAPP. The QAPP is currently being updated/revised and procedures included in the
updated QAPP will be adopted once approved by USEPA.

The existing well network will also be used for hydraulic evaluations to verify that the ColloidalChem™ and iZVI™
injection area is intercepting the TCE plume. Measuring the groundwater potentiometric surface will provide
information to evaluate changes in horizontal and vertical hydraulic gradients and direction of groundwater flow. This
will provide data to document that the ColloidalChem™ and iZVI™ area is positioned properly to intercept the plume
(i.e., perpendicular to groundwater flow). If there are substantial changes to groundwater flow, the TCE plume could
migrate laterally around the injection area.

After one year of performance monitoring (groundwater flow direction, hydraulic gradients and sample analysis), the
efficiency of the PRB and the need for supplementation interim measures or contingency actions will be evaluated.
Long-term monitoring activities will be proposed, in consultation with USEPA and EGLE following the first year of
performance monitoring.

6.2 Soil Gas Monitoring

Seasonal soil gas monitoring will continue at soil gas probes SV24-NV-28, SV24-NV-29, SV24-NV-30, SV24-NV-31,
SV24-NV-32, SV24-NV-33, SV24-NV-34, SV24-NV-35, SV24-NV-36, SV24-NV-37, SV24-NV-38, SV24-NV-39,
SV24-NV-41 through 2025 to monitor soil gas concentrations following implementation of the PRB injections. Details
on soil gas sample collection and analysis are provided in the Phase 3 Vapor Intrusion Pathway Monitoring Work Plan
(HMA, May 2024) and the QAPP for the Assessment of the Volatilization to Indoor Air Pathway (HMA. July 2024).
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6.3 Reporting

Quarterly updates will be prepared following each round of performance monitoring. Quarterly performance monitoring
updates will be submitted electronically and will include, at a minimum:

— A summary of any field activities conducted;

— Tabulated groundwater analytical results including the current and historical results

— Tabulated depth to water, groundwater elevations, and vertical gradients

—  Afigure with the results of the TCE concentrations in groundwater

— A groundwater elevation contour map(s)

— Adiscussion of the results

— A schedule for planned future activities

A comprehensive summary report will be prepared following four quarterly events summarizing the quarterly
performance monitoring activities and results, including recommendations for ongoing long-term monitoring activities.

7. Contingency Plan

The primary quantitative performance measure for the ColloidalChem™ and iZVI™ injection is a reduction in
contaminant concentrations downgradient of the injection area and continued non-detections found in the off-site
monitoring wells at the leading edge of the plume. The goal is to prevent the migration of groundwater with TCE
concentrations greater than 10.0 ug/L. A contingency plan will be developed if performance monitoring indicates
groundwater with TCE concentrations greater than 10 ug/L is migrating past the PRB. If there is an indication that the
injection area is not removing TCE below USEPA VISL, further upgradient investigation of the TCE plume will be
conducted; additional tasks to address TCE could include:

—  Source area injections upgradient of the PRBs and ColloidalChem™ and iZVI™ injection area

— Targeted injections upgradient of the PRB to reduce concentrations reaching the PRB and ColloidalChem™ and
iZVI™ injection area

—  Selection of an alternate remedial option(s) to address TCE groundwater impacts at Newburgh Village

Any contingency action will be discussed and submitted to EGLE and USEPA before altering the groundwater
remediation plan.

8. Schedule

The following general sequence of events is anticipated for implementation of the proposed work plan (Contingent on
USEPA/EGLE approval):

Storm Sewer Televising/Hydraulic Conductivity Field Test December 2024 |
Pre-Implementation Optimization Field Tests February 2025 ‘
ColloidalChem™ and iZVI™ PRB Injections February/March 2025 |
Installation of Performance Monitoring Welis . March/April 2025 |

Baseline groundwater qualitative check Weekly for four weeks |
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9.

Quarterly Sampling Event/Monitoring Updates 2025 Q2 to 2026 Q1 pending results of Qualitative Monitoring |
Summary Report 2026 Q2 |

References

August 2024 Summer Seasonal Groundwater and Soil Vapor Results, RACER Eckles Road Site Off-Site
Residential AOI 31, HMA, October 2024

Phase 3 Vapor Intrusion Groundwater and Soil Vapor Sample Results, RACER Eckles Road Off-Site Residential
AOQIl 31, HMA, September 2024

Quality Assurance Project Plan for the Assessment of the Volatilization to Indoor Air Pathway, RACER Eckles
Road Off-Site Residential AOI 31

Geoprobe Groundwater and Soil Vapor Sample Results, RACER Eckles Road Off-Site residential AOI 31, HMA,
June 2024

Phase 3 Vapor Intrusion Pathway Monitoring Work Plan, RACER Eckles Road Off-Site Residential AOI 31, HMA,
May 2024

Phase 2 Vapor Intrusion Groundwater and Soil Vapor Sample Results, RACER Eckles Livonia Michigan, HMA
March 2024

Interim Measures Completion Report, AOI 31 — Former Fire Training Area — Groundwater, 13000 Eckles Road
Site, CRA, August 2006

Revised RFI Report, 13000 Eckles Road Site, CRA, March 2005
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Parameters
EGLE (1 Units

Residential Drinking Water
Non-Residential Drinking Water
Groundwater Surface Water Interface
Residential Groundwater Volatilization to Indoor Air Inhalation
Non-Residential Groundwater Volatilization to Indoor Air Inhalation
Water Solubility
Flammability and Explosivity Screening Levels

EGLE (2) Residential Groundwater Not in Contact
EPA VISL(3) Residential
AOI 31
Sample Location Sample Identification Sample Date
MW-103RD GW-12607-012021-DA-021 01/20/2021
MW-103RD GW-12607-121421-SK-009 12/14/2021
MW-103RD GW-12573440-120122-SK-008 12/01/2022
MW-103RI GW-12607-012021-DA-020 01/20/2021
MW-103RI GW-12607-121421-SK-008 12/14/2021
MW-103RI GW-12573440-120122-SK-006 12/01/2022
MW-103RI GW-12573440-120122-SK-007 12/01/2022
MW-103RS GW-12607-012021-DA-019 01/20/2021
MW-103RS GW-12607-121421-SK-007 12/14/2021
MW-103RS GW-12573440-120122-SK-005 12/01/2022
MW-103S GW-12607-092315-EM-018 09/23/2015
MW-103S GW-12607-070816-CM-001 07/08/2016
MW-104S GW-12573440-120222-SK-015 12/02/2022
MW-104S GW-12573440-090523-DA-001 09/05/2023
MW-104S GW-12573440-032624-CM-009 03/26/2024
MW-104S GW-12573440-032624-CM-010 03/26/2024
MW-104S GW-12573440-081224-ES-006 08/12/2024
MW-201S GW-12607-092215-EM-012 09/22/2015
MW-202D-R GW-12607-020221-DA-004 02/02/2021
MW-202D-R GW-12607-122121-SK-033 12/21/2021
MW-202D-R GW-12573440-120222-SK-014 12/02/2022
MW-202I-R GW-12607-020221-DA-003 02/02/2021
MW-202I-R GW-12607-122121-SK-032 12/21/2021
MW-202I-R GW-12573440-120222-SK-013 12/02/2022
MW-202S GW-12607-092215-EM-011 09/22/2015
MW-202S GW-12607-063016-DC-007 06/30/2016
MW-202S GW-12607-071817-SK-004 07/18/2017
MW-202S-R GW-12607-020221-DA-005 02/02/2021
MW-202S-R GW-12607-020221-DA-006 02/02/2021
MW-202