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Executive Summary

This Resource Conservation Recovery Act Corrective Action Corrective Measures
Study (RCRA CMS Report) has been prepared on behalf of the Revitalizing Auto
Communities Environmental Response Trust for Lansing Plants 2, 3, and 6 located in
Lansing, Michigan (Site). This RCRA CMS Report has been developed in accordance
with U.S. Environmental Protection Agency (USEPA) guidance (USEPA 2005) and
Part 201 of the Michigan Natural Resources and Environmental Protection Act (Act
451, 1994, as amended). The purpose of this RCRA CMS Report is to develop and
evaluate corrective measure alternatives based on the findings of the RCRA Facility
Investigation (RFI) and to propose the corrective measure(s) to be taken. Part 201
Generic Cleanup Criteria and Screening Levels (Part 201 Criteria) and Site
characteristics were used to establish relevant pathways and applicable criteria.
Based on this evaluation and the Environmental Response Trust Consent Decree and
Settlement Agreement, cleanup goals for the Site will be non-residential criteria, such
that residential criteria will not be exceeded off Site unless restrictions are established.

Tables 1 and 2 identify the areas of interest (AOIs) that have been determined to
require corrective measures based on the RFI findings and Part 201 Criteria. Table 2
also identifies corrective measures that were evaluated for each of the targeted AQOls.
These corrective measures were screened against RCRA’s threshold criteria
(protection of human health and the environment, attainment of media cleanup
objectives, and controlling the sources or demonstrating plume stability [USEPA
2005]). After screening against the threshold criteria, various corrective measures
were combined to form corrective measures alternatives. Corrective measures
alternatives developed as a result of the screening process were then measured
against the following RCRA evaluation criteria as presented in Table 3: long-term
reliability and effectiveness; reduction of toxicity, mobility, and volume of waste; short-
term effectiveness; implementation; community acceptance; state acceptance; and
cost (USEPA 2005). In addition, sustainability and the Light Non-Aqueous Phase
Liquid (LNAPL) Remedial Decision Tree (developed in collaboration with the Michigan
Department of Environmental Quality [MDEQ] Technical Assistance Program Support
team) were used to evaluate the alternatives.

After assessing the corrective measures alternatives per the above-described process,

the proposed final corrective measures alternative for the Site consists of the elements
described below. Figures ES-1 and ES-2 illustrate the locations of each element.
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* Land Use Restrictions: Limit future use for the entire Site to commercial and/or
industrial use, requiring Site-wide contaminated soil management, and
incorporating Site-wide vapor exposure restrictions. The restrictions will also
include subgrade utility restrictions in Areas 2, 5-1, 5-2, 5-5, 5-6, 5-8, and 17 and
health and safety requirements for intrusive activities in Areas 2, 5-1, 5-2, 5-3, 5-5,
5-6, 5-8, 16, 17, 18, 19, 20, and 21.

* Groundwater Use Restrictions: Prohibit the use of groundwater for the entire Site
for consumption, irrigation, or any other purpose, with the exception of evaluating
groundwater, remediation of subsurface contamination, or short-term dewatering
for construction purposes.

®* Monitored Plume Stability: Implement a Site-wide monitoring program that
provides the data to continue to verify plume stability. In addition, surface cover
will be maintained/retained (e.g., building slabs, asphalt, concrete) near soil and
groundwater impacts to minimize infiltration and maximize the potential for the
perched groundwater plume to remain stable and on Site.

®* Targeted Excavations: Removal of soils in Areas 5-7, 7, and 9 to address
concentrations of constituents of concern (COCs) that represent a direct contact
and/or vapor intrusion risk near the property boundary. In addition, removal of
these soils will reduce the potential for off-Site migration of the COCs via
groundwater. A targeted excavation within Area 5-2 is being completed as an
interim corrective measure to remove a former concrete vault and surrounding
LNAPL- and polychlorinated biphenyl-impacted soils. The Interim Corrective
Measures Work Plan (Appendix D) has been submitted to the MDEQ and USEPA
for a coordinated approval and is currently in review.

®* Caps: Utilize caps to reduce the potential for exposure to soils exceeding Direct
Contact Criteria, Particulate Soil Inhalation Criteria, and to mitigate potential direct
contact risks associated with LNAPL exposure. Existing building slabs will be
utilized as caps in Areas 5-1, 5-2, 5-3, 5-8, 19, and 21 (with some extensions in
Areas 5-2 and 5-3). Existing cover (i.e., existing soil, gravel, concrete, or asphalt)
or placement of clean soil will be used as a cap in Areas 2, 5-5, 5-6, 16, 18, and
20.

® Groundwater Recirculation: This remedy would address the lower 1,4-dioxane
plume on Plants 2 and 3. The remedy consists of extraction of groundwater from
the plume, above-grade treatment, and reinjection of treated water into the plume.
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Recirculation of the groundwater enhances pore flushing, making the remedy
aggressive and reduces the overall remediation timeframe when compared to
other pumping alternatives.

The above approach and associated cost estimates are based on current available
information and data. As pre-design information is obtained, the corrective measures
and costs will be updated accordingly. Corrective measures will be implemented to
meet the cleanup goals or until it is determined to be not technically practical and/or
cost prohibitive.

As data is collected, it will be evaluated and actions will be recommended to MDEQ as
appropriate. However, the proposed corrective measures specifically include that the
selected corrective measures will be reviewed to optimize performance in 2018, after 5
years of monitoring have been completed.

Contingency remedies will be considered in the event of the following:

¢ Ongoing plume stability evaluation shows that one or more groundwater plume(s)
attributable to the Site is not stable and migrating off Site above Part 201 Criteria.

e Pre-design testing shows a perched zone source area near the “coliseum” (Plant 3
Area 11) is contributing to the lower 1,4-dioxane plume above the corrective action
objectives.

e Pre-design testing shows that groundwater recirculation is not a feasible remedy
for the lower 1,4-dioxane plume.

e Performance monitoring of the groundwater recirculation system shows that the
corrective action objectives cannot be met technically and/or cost effectively.

The contingency remedies would likely consist of corrective measures already
evaluated in this RCRA CMS Report, as they are considered relevant and applicable
methods to meet the corrective action objectives, but could include other measures
based on the available information at that time. In the event that a contingency
measure is required, additional evaluation and pre-design activities may be required to
determine the appropriate corrective measure(s). The Corrective Measures
Implementation Work Plan (or subsequent reports) will present these evaluation and
pre-design activities, as well as updated cost estimates.
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1. Introduction

This Resource Conservation Recovery Act Corrective Action Corrective Measures
Study Report (RCRA CMS Report) has been prepared on behalf of the Revitalizing
Auto Communities Environmental Response (RACER) Trust for Lansing Plants 2 and 3
(U.S. Environmental Protection Agency [USEPA] ID MID 980 700 827) and Plant 6
(USEPA ID MID 005 356 928) located in Lansing, Michigan (Site). RACER Trust was
established and assumed the rights, title, and interest of Motors Liquidation Company
in and to the Site pursuant to an Environmental Response Trust Consent Decree and
Settlement Agreement (“Settlement Agreement”) entered by the U.S. Bankruptcy Court
for the Southern District of New York on March 29, 2011, in the case of In re Motors
Liquidation Company, etc. et al, Debtors, Case No. 09-50026 (REG), among the
Debtors; the United States of America; certain states, including the State of Michigan;
the Saint Regis Mohawk Tribe; and EPLET, LLC, (not individually but solely in its
representative capacity as Administrative Trustee of RACER Trust).

This RCRA CMS Report has been developed in accordance with USEPA guidance
(USEPA 2005) and Part 201 of the Michigan Natural Resources and Environmental
Protection Act (Act 451, 1994, as amended). The purpose of this RCRA CMS Report
is to develop and evaluate corrective measures alternatives and recommend a
corrective measures alternative for the Site that meets the corrective action objectives,
RCRA evaluation criteria, and overall Site strategy. Figure 1 shows the location of the
Site. Figure 2 shows the Site Layout.

1.1 Corrective Action Background

From 2011 through 2013, ARCADIS of Michigan, LLC (ARCADIS) completed Phases
1 and 2 of the RCRA Facility Investigation (RFI) at Plants 2, 3, and 6. Phase 1 of the
RFI targeted areas of interest (AOls) identified at the Site based on historical land use
and previous investigation results. The AOIls investigated during Phase 1 were agreed
upon by RACER Trust and the Michigan Department of Environmental Quality (MDEQ)
as the most likely areas of the Site to be impacted by former Site activities. Based on
the results of Phase 1, ARCADIS completed Phase 2 of the RFI to characterize and
delineate soil and groundwater impacts identified during Phase 1. The results of the
RFI were summarized in the Resource Conservation and Recovery Act Facility
Investigation (RFI) Phase 1 Activities Summary Report (ARCADIS 2012), the
Resource Conservation and Recovery Act Facility Investigation (RFI) Phase 2
Activities Summary Report (RFI Phase 2 Report; ARCADIS 2013), and the RFI
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Supplemental Phase 2 Activities Summary Report (RFI Supplemental Phase 2 Report;
ARCADIS 2014a).

ARCADIS has prepared this RCRA CMS Report on behalf of RACER Trust to present
the identification and evaluation of corrective measures alternatives and describe the
proposed corrective measures alternative for the Site for MDEQ consideration. This
RCRA CMS Report references information that can be found in the RFI Phase 2
Report (ARCADIS 2013), RFI Supplemental Phase 2 Report (ARCADIS 2014a),
Preliminary Groundwater Geochemical and Plume Stability Assessment (ARCADIS
2014b), Revised Interim Groundwater Monitoring Work Plan (ARCADIS 2014c),
Passive Flux Meter and Transducer Study Memorandum (ARCADIS 2014d), and in
other documents submitted to the MDEQ during the RCRA Corrective Action process
as cited herein.

1.2 Corrective Action Objectives and Goals

The corrective action objective for the Site is to protect human health and the
environment by achieving industrial/commercial closure (i.e., non-residential closure
per MDEQ standards) in accordance with the Settlement Agreement.

Part 201 Generic Cleanup Criteria and Screening Levels (Part 201 Criteria) and Site
characteristics were used to establish relevant pathways and applicable criteria.
Based on this evaluation and the Settlement Agreement, cleanup goals for the Site will
be non-residential criteria, such that residential criteria will not be exceeded off Site
unless restrictions are established. Corrective measures alternatives will be
implemented to meet the cleanup goals or until it is determined to be cost prohibitive.
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2. Site Background
2.1 Site Location

The Site (Plants 2, 3, and 6) is located in western Lansing and occupies an area of
approximately 250 acres. Figure 1 shows the locations of Plants 2, 3, and 6 relative to
the greater Lansing area. The construction of the three plants was completed between
the early 1900s (Plant 2), 1920s (Plant 6), and the 1930s (Plant 3), and operations
were focused on various aspects of automobile assembly and manufacturing. Plants 2
and 3 are located in Lansing Township, and Plant 6 is located within the City of
Lansing. The Current Conditions Report (ARCADIS 2008) provides a detailed
description of the Site’s history and operations.

2.2 Geology and Hydrogeology

The following provides a brief description of the Site hydrogeologic setting for
reference. Additional details, including cross-sections and output from a three-
dimensional model, are available as part of the RFI Phase 2 Report (ARCADIS 2013)
and RFI Supplemental Phase 2 Report (ARCADIS 2014a).

2.21 Site Stratigraphy

The complex sedimentary environment present at the Site includes a thick sequence of
“glaciofluvial” and glacial till sediments consisting predominantly of clays and silts, with
discontinuous layers of sand, silty sand, and occasional gravel. Appendix A provides
the RFI cross-sections for reference. For discussion purposes, the geology of the Site
is divided into six general hydrostratigraphic units (from shallow to deep):

o Shallow fill — Typically 1 to 10 feet thick consisting of sand and gravel mixes
brought to the Site as part of construction activities. The shallow fill occasionally
contains shallow perched water when present above a clay layer.

e Interbedded zone — Typically interbedded soft clay, glacial tills, and isolated lenses
of silt and sand. Sand and silt lenses are typically saturated, forming thin
discontinuous zones of perched groundwater. This unit is primarily encountered
on Plants 2, 6, and the southern portion of Plant 3. Saturated soils within the
shallow fill and interbedded zone are generally referred to as the “perched water”
or collectively as the “perched zone.”
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e Glacial till — A compact, dense, and mostly dry silt/sand/gravel/clay mix that creates
a vertical barrier to groundwater flow and separates the perched water above from
the deep overburden and weathered bedrock. Occasionally contains layers of
saturated sand, especially in the central portion of Plant 6.

o Deep overburden — Consists of a mix of sand layers and sand-silt-clay till located
above the bedrock. The deep overburden is dry beneath the glacial till but
becomes saturated where encountered (deeper than 65 to 70 feet below ground
surface [bgs]). Saturated deep overburden is only observed at Plant 3 where a
southwest-northeast trending bedrock valley dips below the regional water table.

o Weathered bedrock — The transition from glacial overburden to consolidated rock
is gradational, with a weathered bedrock layer typically ranging from 5 to 20 feet
thick. The weathered bedrock zone, especially the weathered sandstone portion,
is a preferential pathway for groundwater flow. Weathered bedrock is typically
encountered between 60 to 75 feet bgs, except in the bedrock valley located
across the northwestern portion of Plant 3, where bedrock can be encountered at
depths greater than 100 feet bgs.

e Bedrock — Consists of the Grand River and Saginaw Formations. The Grand River
Formation is a fine- to medium-grained sandstone that occupies erosional valleys
within the Saginaw Formation (United States Geological Survey and National
Parks Service 2000). Beneath the Site, the Saginaw Formation consists primarily
of fine-grained sandstone with shale lenses of varying thickness. More significant
layers of shale are encountered within the Saginaw Formation that can be up to 15
feet thick.

2.2.2 Site Hydrogeology

There are two water-bearing zones at the Site relevant to this RCRA CMS Report: 1)
the perched water — occurring within the fill, interbedded zone, or occasionally within
the glacial till and 2) the deep overburden and weathered bedrock where the lower 1,4-
dioxane plume is present. The RFI Phase 2 Report (ARCADIS 2013) and RFI
Supplemental Phase 2 Report (ARCADIS 2014a) provides additional detail regarding
the water-bearing zones. The following provides a summary of the perched zone and
deep overburden and weathered bedrock.
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2.2.2.1 Perched Zone

Due to the predominance of clay-rich sediments, the interbedded zone has an overall
low permeability and is characterized by isolated sand zones within layers of silt and
clay. The lower hydraulic conductivity (K) clays and silts result in high horizontal
gradients and reflect the discontinuous nature of the conductive sand zones.

Slug tests were completed at several locations within the perched zone. The results of
the slug testing indicate that wells screened within permeable units of the perched
zone have a K ranging from 0.07 to 40 feet per day. Based on the range of K, variable
hydraulic gradients, and porosity associated with the sand-silt-clay soils, it is expected
that groundwater flow velocities will range several orders of magnitude in the
heterogeneous perched zone.

2.2.2.2 Deep Overburden and Weathered Bedrock

The lower 1,4-dioxane plume is present in the deep overburden and weathered
bedrock. The lower 1,4-dioxane plume, extending from the Plant 3 coliseum area to
the south-central portion of Plant 2, has been delineated with numerous vertical aquifer
profiling borings and monitoring wells. Groundwater elevation measurements collected
from the monitoring wells installed along the lower 1,4-dioxane plume reflect a complex
heterogeneous aquifer structure. Due to large vertical gradients observed at certain
areas of the Site, the observed groundwater elevation is variable depending on the
specific depth of a well. Based on the evaluation presented in the RFI Phase 2
Supplemental Report (ARCADIS 2014a), as well as analysis completed in March and
April 2014 utilizing passive flux meters (PFMs; EnviroFlux, Inc.), the groundwater flow
along the lower 1,4-dioxane plume appears southerly, consistent with the plume
morphology. The Passive Flux Meter and Transducer Study Memorandum (ARCADIS
2014d) presents a summary of the PFM study and results.

The measured hydraulic conductivity of the three aquifer hydrostratigraphic units
ranges over several orders of magnitude. This result, coupled with the variability of the
hydraulic gradient, resulted in a large range of possible groundwater velocities for the
aquifer as reported in the RFI Phase 2 Supplemental Report (ARCADIS 2014a).
Additional characterization of groundwater velocity was completed during the PFM
study completed in March and April 2014. The actual measured groundwater velocity
within the deep overburden and weathered bedrock ranges from 25 to 80 feet per year.
Based on the length of the lower 1,4-dioxane plume (approximately 2,400 feet), the
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plume has been in place, or otherwise migrating, for a minimum of 30 years (ARCADIS
2014d).

In addition to the PFM study, a transducer survey was completed at the Site to
evaluate the hydraulic connection between the monitoring wells installed along the
lower 1,4-dioxane plume and the municipal pumping wells. The results of the study
show a hydraulic response at several bedrock wells located near the lower 1,4-dioxane
source area. The highest amplitude of response was observed due to the pumping of
Lansing Township Well #4 located approximately 1,000 feet west of the coliseum area.
However, the bedrock at the Site is not impacted and operation of the municipal wells
does not appear to effect the distribution of the lower 1,4-dioxane plume (ARCADIS
20144d).

2.3 Land Use

Currently, the Site is vacant, fenced, and a majority of the buildings have been
demolished. The Site is currently zoned as heavy industrial, and is likely to be
redeveloped for industrial and commercial uses in the future. It is surrounded by
residential and commercial properties, parks, and school properties. During the RFI,
the Site was evaluated based on a current and future non-residential use. Conditions
at the Site were evaluated based on potentially exposed industrial and construction
workers. Off-site properties were evaluated based on a residential exposure scenario.

2.4 Summary of the Resource Conservation and Recovery Act Facility Investigation

The Resource Conservation and Recovery Act Facility Investigation (RFI) Phase 1
Activities Summary Report (ARCADIS 2012), the RFI Phase 2 Report (ARCADIS
2013), and the RFI Supplemental Phase 2 Report (ARCADIS 2014a) summarized the
results of the RFI. The RFI to date has adequately characterized the nature and extent
of impacts, as well as relevant exposure pathways associated with the Site. The
Preliminary Geochemistry and Plume Stability Assessment (ARCADIS 2014b)
provided additional analysis of site groundwater conditions. Table 1 summarizes the
basis for certain exceedances identified during the RFI not addressed as part of the
CMS. Based on the work completed to date, the following will be addressed as part of
this CMS:

¢ Impacts in the perched zone, including:
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o Soil exceedances of Direct Contact Criteria (DC Criteria) and Particulate Soil
Inhalation Criteria (PSIC) in Areas 2, 5-1, 5-2, 5-3, 5-8, 5-5, 5-6, 7, 9, 16, 18,
19, 20 and 21.

o Vapor intrusion exceedances in soil and groundwater across the Site, with
more aggressive options considered in Areas 5-7, 7, and 9, where
concentrations of volatile organic compounds (VOCs) in soil and groundwater
represent a vapor intrusion risk near the property boundary.

o Light non-aqueous phase liquid (LNAPL) present in the central portion of Plant
2 (Area 5-2). LNAPL consists of cutting oil that contains elevated
concentrations of VOCs and polychlorinated biphenyls (PCBs) in some areas.

o VOC impacts in perched water associated with LNAPL at Plant 2.
o 1,4-Dioxane impacts in perched water associated with LNAPL at Plant 2.

o LNAPL present within the shallow fill material in the north central portion of
Plant 3 (Area 17) associated with a former underground storage tank farm.
The LNAPL consists of gasoline with associated soil and groundwater impacts
consisting primarily of benzene, toluene, ethylbenzene, and xylenes.

o VOCs in perched water associated with the LNAPL at Plant 3 (Area 17).

o VOC criteria exceedances in soil and perched water at locations throughout
the Site.

o Metals exceedances in perched water where metals are known to be Site-
related, in areas near Site boundaries, and in areas where the preliminary
stability assessment showed increasing concentration trends (Areas 1, 5-5, 5-
6,5-7,5-8,6,7,9, 14, 17, and 19).

e Lower 1,4-dioxane plume at Plants 2 and 3. The source area for the lower 1,4-
dioxane plume is located near the “coliseum” on the southwestern portion of Plant
3 (Area 11). Other VOCs, including benzene and acetone, exceed criteria at
sporadic locations generally coincident with the lower 1,4-dioxane plume. Because
the benzene and acetone impacts are co-located with 1,4-dioxane, the CMS
strategy for mitigation of 1,4-dioxane will also address benzene and acetone.
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3. Summary of Corrective Measures Alternatives

There are areas at the Site that exceed MDEQ Part 201 Criteria, including Residential
Drinking Water (DW) Criteria, Residential DW Protection Criteria, Groundwater/Surface
Water Interface (GSI) Criteria, GSI Protection Criteria, Non-Residential Draft
Groundwater Concentrations for Vapor Intrusion, Non-Residential Soil Volatilization to
Indoor Air Inhalation Criteria, Non-Residential PSIC, Flammability and Explosivity
Screening Levels (FESLs), and/or Non-Residential DC Criteria. Tables 1 and 2
provide a summary of the applicable exceedances for each Plant, Area, and AOI
based on the results of the RFI, and corrective measures alternatives were developed
to address these applicable exceedances.

3.1 Identification of Corrective Measures Alternatives

Corrective measures for the applicable exceedances of Part 201 Criteria at the Site are
detailed in the sections below and summarized in Table 2. The corrective measures
have been screened against RCRA'’s threshold criteria (USEPA 2005), which are as
follows:

®* Protection of human health and the environment

¢ Attainment of media cleanup objectives

® Controlling the sources or demonstrating plume stability

After screening against the threshold criteria, the various corrective measures have
been combined to form corrective measures alternatives for further evaluation; these
alternatives are presented in Table 2.

3.2 Site-Wide Management Controls

3.2.1 Land Use Restriction

The exposure assessment discussed in Section 3 of the RFI Phase 2 Report
(ARCADIS 2013) assumed that future land use at the Site would be industrial and/or
commercial under a non-residential closure scenario. To reduce the likelihood of a

change in land use and to address other potential exposures, a Restrictive Covenant
would be recorded on the deeds and would cover the following:
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* Site-wide Land Use Restriction: Land use at the entire Site would be limited to
industrial and/or commercial uses (non-residential).

¢ Site-wide Contaminated Soil Management: All Site soils, media, and/or debris will
be managed in accordance with the applicable requirements of RCRA and all other
relevant state and federal laws.

* Site-wide Vapor Intrusion Exposure Restriction: Restricts the construction of new
structures, unless such construction incorporates engineering controls designed to
eliminate the potential for subsurface vapor-phase hazardous substances to
migrate into the new structure at concentrations greater than applicable criteria; or,
unless prior to construction of any structure, an evaluation of the potential for any
hazardous substances to volatilize into indoor air assures the protection of persons
who may be present in the buildings and is in compliance with all relevant federal,
state, and local laws.

* Subgrade Utility Restrictions: Restricts the construction of subgrade utilities in
Areas 2, 5-1, 5-2, 5-5, 5-6, 5-8, and 17, unless the construction incorporates
engineering controls designed to eliminate the potential for perched water to enter
and/or migrate along the utility corridor or for the utility to release fluids that could
infiltrate through the subsurface and exacerbate impacts to groundwater.

* Health and Safety Requirement for Intrusive Activities in Areas 2, 5-1, 5-2, 5-3, 5-5,
5-6,5-8,7,9, 16, 17, 18, 19, 20, and 21: Intrusive excavation activities will be
conducted following a Site-specific Health and Safety Plan prepared by qualified
professionals and intrusive activities are conducted by appropriately trained
personnel.

3.2.2 Groundwater Use Restriction

The Restrictive Covenant would also include Site-wide groundwater use restrictions
for perched, deep overburden, and bedrock groundwater. The restrictions will
include prohibiting the construction and use of wells or other devices on the Site to
extract groundwater for consumption, irrigation, or any other purpose, except as
provided below:

* Wells and other devices constructed as part of a response activity for the purpose
of evaluating groundwater quality or to remediate subsurface contamination
associated with a release of hazardous substances into the environment are
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permitted provided the construction of the wells or devices complies with all
applicable local, state, and federal laws and regulations and does not cause or
result in a new release, exacerbation of existing contamination, or any other
violation of local, state, or federal laws or regulations.

® Short-term dewatering for construction purposes is permitted provided the
dewatering, including management and disposal of the groundwater, is conducted
in accordance with all applicable local, state, and federal laws and regulations and
does not cause or result in a new release, exacerbation of existing contamination,
or any other violation of local, state, and federal environmental laws and
regulations.

3.3 Soil
3.3.1 Caps

Caps have been evaluated as potential corrective measures for soil exceedances of
DC Criteria and PSIC. In Areas 5-1, 5-2, 5-3, 5-8, 19, and 21, existing building slabs
currently in place cover (or partially cover) the DC Criteria and PSIC exceedances.
Existing surface cover would be extended to cover the entire area of exceedances in
Areas 5-2 and 5-3.

In other areas of the Site with soil exceedances of DC Criteria and PSIC where existing
building slabs are not present (Areas 2, 5-5, 5-6, 7, 9, 16, 18, and 20), capping would
include either placement of a clean surface cover (e.g., soil, gravel) or the utilization of
an existing cover (e.g., sufficient existing soil/gravel, concrete, asphalt) to prevent
exposure. [f existing concrete and/or asphalt is present, it will be inspected and
repaired/replaced as needed to prevent exposure. Figure 3 shows the proposed
locations of the caps to be used as a potential corrective measure for DC Criteria and
PSIC exceedances.

If capping were the (or part of the) selected corrective measures alternative, a
Restrictive Covenant would be filed with the deeds to include prohibiting the removal,
excavation, or other intrusive activity that could affect the integrity of the caps, except
during short-term construction or repair projects, or for purposes of further treating or
remediating the subject contamination. In any excavation area or area where other
intrusive activities (i.e., removing, altering, or disturbing the caps) that could affect the
integrity of the cap have occurred, the cap must be replaced with a cover that provides
at least an equivalent degree of protection as the original cap. Repair and/or

G:\COMMON\Racer Lansing\64479\11 Draft Reports and Presentations\2014 Draft CMS ReporttRACER Lansing CMS - 2014 DRAFT_06042014.docx 13



RCRA Corrective Action
Corrective Measures

£ ARCADIS Study

Plants 2, 3, and 6
Lansing, Michigan

replacement of the cap would be required unless additional sampling is conducted that
demonstrates that a cap in the area is no longer necessary.

3.3.2 Targeted Excavation

Targeted excavation and off-site disposal at a licensed disposal facility was identified
as a potentially feasible corrective measure in locations with soil exceedances of DC
Criteria and PSIC, including Areas 2, 5-1, 5-2, 5-3, 5-5, 5-6, 5-8, 7, 9, 16, 18, 19, 20,
and 21. This option may also include additional characterization to refine the proposed
excavation area, if deemed necessary. Figure 3 shows the proposed locations of the
excavations to be used as a potential corrective measure for DC Criteria and PSIC
exceedances.

Targeted excavation was also considered for Areas 2, 5-7, 7, 9, and 11 where
concentrations of constituents of concern (COCs) represent a direct contact and/or
vapor intrusion risk near the property boundary. Removal of these soils would also
reduce the potential for off-site migration of COCs via groundwater.

3.4 Groundwater
3.4.1 Monitored Plume Stability

Monitored plume stability has been identified as a potential Site-wide corrective
measure to meet the corrective action objective. This corrective measure includes
ongoing groundwater monitoring to collect the necessary data for evaluating trends and
verifying the stability of groundwater impacts, as well as maintaining and retaining
existing surface cover (e.g., building slabs, asphalt, concrete), to minimize infiltration
and maximize the potential for the plume to remain stable and on Site.

3.4.1.1 Monitoring

If monitored plume stability was the (or part of the) selected corrective measure,
ongoing groundwater monitoring would be completed to collect the necessary data for
evaluating trends and verifying the stability of impacts. Specifically, data collected

during groundwater monitoring would be used to:

*  Verify the stability of the perched 1,4-dioxane and VOCs.
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* Further evaluate metals in areas near Site boundaries, in areas where metals are
known to be Site-related (chromium in Area 14), and in areas where the
preliminary stability assessment showed increasing concentration trends.

* Determine the stability of 1,4-dioxane in the deep overburden and weathered
bedrock.

* Detect vertical or horizontal migration of COCs via a network of sentinel wells.

* Monitor LNAPL thickness in monitoring wells at the Site to verify LNAPL is not
migrating.

* Verify that changes to the Site storm sewer system and degradation of slabs
across the Site do not result in VOCs, 1,4-dioxane, or metals leaving the Site via
the storm sewer system at levels that may impact surface water.

Following each sampling event, ARCADIS would review the analytical results and
determine if adjustments need to be made to the monitoring plan. In 2018, after 5
years of monitoring, a comprehensive plume stability analysis would be completed to
verify plume stability and optimize the monitoring plan.

3.4.1.2 Infiltration Barrier

Removal of the existing surfaces at the Site has the potential to negatively impact
plume stability, as it will result in an immediate increase in recharge to groundwater.
Therefore, monitored plume stability includes retaining the existing surface cover (e.g.,
building slabs, concrete, asphalt) near groundwater impacts to limit infiltration in
conjunction with ongoing groundwater monitoring. Two areas of existing building slabs
located directly over source material would be maintained to their approximate current
condition. Figure 4 identifies the areas for surface cover retention and maintenance.

All surface cover near groundwater impacts but not directly over source areas would be
retained (i.e., not removed) but not maintained as part of corrective measures. Slow
degradation of this surface cover would result in small changes in infiltration over time
and be less likely to negatively impact plume stability. The ongoing groundwater
monitoring program would be used to evaluate potential negative impacts on plume
stability related to the degradation of the surface cover. Further, future redevelopment
at the Site could replace or otherwise account for this surface cover.
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3.4.1.3 Restrictions

If monitored plume stability is selected as a corrective measures alternative or element
of the corrective measures alternative, a Restrictive Covenant would be filed with the
deeds to prohibit any activity that would interfere with the function of, or obstruct
access to, any monitoring wells and devices located on site or provide for acceptable
replacement of any monitoring well. In addition, the Restrictive Covenant would
prohibit any excavation or other intrusive activity that could affect the integrity of the
surface cover over the source areas, except during short-term construction or repair
projects or for purposes of further treating or remediating the subject contamination.
Any excavation or other intrusive activity, including removing, altering, or disturbing the
surface cover over source areas that could affect the integrity of the surface cover must
include the use of engineering controls to prevent the infiltration of water into the
contaminated soil underlying the barrier until the existing surface cover is repaired or
replaced. The surface cover over source areas must be repaired or replaced with a
cover that provides at least an equivalent degree of protection as the original. Repair
and/or replacement of the surface cover over source areas would be required unless it
is determined that surface cover in the area is no longer necessary to limit infiltration.

3.4.2 In-Situ Chemical Oxidization

In-situ chemical oxidation (ISCO) has been identified as part of a potential corrective
measures alternative for Areas 9 and 11 for source treatment. 1ISCO was not
considered for areas with LNAPL. Generally, oxidant reactions occur in the dissolved
phase and do not directly treat LNAPL. Results of the RFI indicate that, where present,
LNAPL is generally the source of dissolved-phase impacts. Therefore, if LNAPL
cannot be effectively treated with ISCO, any temporary dissolved-phase treatment will
likely rebound due to the ongoing presence of LNAPL.

For Area 9, ISCO would consist of injection of a chemical oxidant through permanent
injection wells targeting the area where groundwater concentrations of xylenes exceed
FESLs and Non-Residential Soil Volatilization to Indoor Air Inhalation Criteria. This
option would include additional characterization to refine the proposed injection area,
as well as field injection pilot testing to further evaluate the feasibility prior to full-scale
application. Figure 4 shows the proposed location for ISCO to be used as a potential
corrective measure for FESL exceedances in Area 9.

For Area 11, ISCO would consist of injection of a chemical oxidant through permanent
injection wells targeting the 1,4-dioxane source area where high groundwater
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concentrations are contributing to the lower 1,4-dioxane plume. This option would
include additional characterization to refine the proposed injection area, as well as field
injection pilot testing to further evaluate the feasibility prior to full-scale application.
Figure 4 shows the proposed location for ISCO to be used as a potential corrective
measure for source mass reduction in Area 11.

3.4.3 Hydraulic Control

Hydraulic control has been considered as part of a corrective measures alternative for
perched impacts and the lower 1,4-dioxane groundwater plume. Based on the range
of contaminants at the Site, all hydraulic control options (perched or lower) would
require an above-grade treatment system that may include equalization, aeration, pH
adjustment, filtration, air stripping, advanced oxidation, ion exchange, and granular-
activated carbon. The treatment system effluent would be discharged in accordance
with a National Pollutant Discharge Elimination System permit or publicly owned
treatment works permit.

If hydraulic control is selected to address the 1,4-dioxane plume(s), it would be
recommended that pre-design testing (e.g., treatability testing, pump testing) be
implemented prior to full-scale application to verify design parameters, performance,
and costs. Preliminary treatability testing has been completed for the lower 1,4-
dioxane plume to determine the appropriate advanced oxidation treatment technology
to meet discharge standards (Appendix B).

The perched water and lower 1,4-dioxane plume have been evaluated separately as
discussed in the following sections.

3.4.3.1 Perched Zone Hydraulic Control

Hydraulic control has been considered as part of a corrective measures alternative for
the perched zone. Preliminary plume stability assessment results indicate impacts
present in perched groundwater are stable. However, perched hydraulic control could
be implemented if ongoing groundwater sampling identifies certain plumes are not
stable.

For the purposes of this RCRA CMS Report, the area for perched hydraulic control has
been assumed to be all locations near property boundaries where perched impacts are
present. However, any hydraulic control recovery and treatment would be designed to
address the specific shallow plumes that are not stable and where restrictions are not
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possible. Pumping wells would only be located near the property boundaries to
prevent off-site migration, where applicable and where restrictions are not possible.

3.4.3.2 Lower 1,4- Dioxane Hydraulic Containment

Hydraulic containment has been considered as a corrective measure alternative for the
lower 1,4-dioxane plume in groundwater. Hydraulic containment would be composed
of pumping wells located at Plant 2 near the downgradient (i.e., southern) edge of the
lower 1,4-dioxane plume to prevent off-site migration. Figure 5 shows a potential
conceptual layout for hydraulic containment extraction wells to be used as a potential
corrective measure for the lower 1,4-dioxane plume.

3.4.3.3 Lower 1,4-Dioxane Aggressive Pump and Treat

Aggressive pump and treat has been considered a corrective measures alternative for
the lower 1,4-dioxane plume. Aggressive pump and treat would be composed of
pumping wells located at Plant 2 near the downgradient edge of the lower 1,4-dioxane
plume to prevent off-site migration. In addition, pumping wells would be located along
the spine of the plume and in the source area located on Plant 3. Pumping along the
entire the plume increases the aggressiveness of the corrective measure and reduces
the overall operational timeframe when compared to the containment-only option.
Figure 6 shows a potential conceptual layout for aggressive pump and treat extraction
wells to be used as a potential corrective measure for the lower 1,4-dioxane plume.

3.4.3.4 Lower 1,4-Dioxane Groundwater Recirculation

Groundwater recirculation has been considered a corrective measures alternative for
lower 1,4-dioxane plume. The remedy consists of extraction of groundwater from the
plume via extraction wells, above-grade treatment of groundwater, and reinjection of
treated groundwater back into the plume via injection wells. Recirculation of the
groundwater enhances pore flushes and mass removal, making the remedy more
aggressive and a shorter timeframe when compared to other pumping-only
alternatives. Figure 7 shows a potential conceptual layout for groundwater
recirculation injection and extraction wells to be used as a potential corrective measure
for the lower 1,4-dioxane plume.
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3.5 Light Non-Aqueous Phase Liquid

Corrective measures to address LNAPL at the Site have been evaluated as part of
following the LNAPL Conceptual Site Model Decision Tree, which was developed in
collaboration with the MDEQ Technical Assistance Program Support team. Appendix
C provides evaluations utilizing the LNAPL Conceptual Site Model Decision Tree for
Areas 5-2 and 17. The following sections detail the corrective measures evaluated for
LNAPL.

3.51 Cap

Caps have been evaluated as potential corrective measures for the areas with LNAPL
to limit infiltration and reduce the potential of exposure. For Area 5-2, capping would
include preserving the current condition of the existing surface cover (e.g., building
slabs, concrete, asphalt) with some extension to cover the LNAPL footprint. LNAPL in
Area 17 is currently covered by concrete and asphalt. Figures 8 and 9 show the
proposed cap areas for Area 5-2 and Area 17, respectively.

If capping were the (or part of the) selected corrective measures alternative, a
Restrictive Covenant would be filed with the deeds to include prohibiting the removal,
excavation, or other intrusive activity that could affect the integrity of the caps, except
during short-term construction or repair projects or for purposes of further treating or
remediating the subject contamination. In any excavation area or area where other
intrusive activities (e.g., removing, altering, disturbing the caps) that could affect the
integrity of the cap have occurred, the cap must be replaced with a cover that provides
at least an equivalent degree of protection as the original cap. Repair and/or
replacement of the caps would be required unless additional evaluation is conducted
that demonstrates that a cap in the area is no longer necessary.

3.5.2 Excavation

Excavation and off-site disposal at a licensed disposal facility to remove LNAPL was
evaluated as part of a potentially feasible corrective measures alternative for Areas 5-2
and 17. Two alternatives for the excavation option were considered: 1) removal of all
LNAPL impacted soils and 2) targeted excavation of LNAPL-impacted soils. For the
first alternative, the excavation would extend until all LNAPL was removed. For the
targeted excavation option in Area 5-2, the excavation would be limited to specific
locations within the LNAPL that have the highest fraction of VOCs to eliminate ongoing
potential sources to groundwater. For the targeted excavation option in Area 17, the
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excavation would be limited to the location where LNAPL is present in shallow soils
(i.e., less than 5 feet below ground surface). A targeted excavation within Area 5-2 is
being completed as an interim corrective measure to remove a former concrete vault
and surrounding LNAPL- and PCB-impacted soils. The Interim Corrective Measures
Work Plan is included in Appendix D. The work plan has been submitted to the MDEQ
and USEPA for a coordinated approval and is currently in review.

If excavation were the (or part of the) selected corrective measures alternative,
additional characterization to refine the proposed excavation area would be completed,
if deemed necessary. Figure 8 shows the proposed excavation locations and the
planned interim measure excavation in Plant 2, Area 5-2, and Figure 9 shows the
proposed excavation locations in Plant 3, Area 17.

3.5.3 Light Non-Aqueous Phase Liquid Recovery (Skimming)

LNAPL skimming has been evaluated to remove LNAPL to the extent practicable.
LNAPL skimming would involve installation of skimmers (i.e., belt skimmers or skimmer
pumps) in permanent recovery wells to remove free-phase LNAPL that collects in
wells. LNAPL would be transferred to an above-grade storage tank or drum and
removed and disposed in accordance with applicable requirements of RCRA and all
other relevant state and federal laws. Figures 8 and 9 show the proposed LNAPL
skimming areas for Area 5-2 and Area 17, respectively.

3.5.4 Soil Vapor Extraction

Soil vapor extraction (SVE) has been evaluated as an appropriate technology to
volatilize and enhance aerobic degradation of LNAPL in Area 17 (gasoline) to mitigate
compositional concerns of LNAPL. The LNAPL present in Area 5-2 consists of cutting
oil with limited volatile components; therefore, SVE has not been evaluated for Area 5-
2.

In Area 17, SVE would consist of installation of SVE wells across the perched water
table to draw air across the surface of LNAPL to volatize and enhance aerobic
degradation of the LNAPL. Pilot testing would be completed to determine the
appropriate well spacing, extraction flow rates, wellhead vacuum, extraction equipment
requirements, and air treatment requirements (if any). An air permit would be obtained,
if required. Figure 9 shows the proposed SVE area for Area 17.
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3.5.5 Multi-Phase Extraction

Multi-phase extraction (MPE) has been evaluated as a potential corrective measure to
remove LNAPL from Areas 5-2 and 17 to the extent practicable, reduce volatile
constituent concentrations, and mitigate compositional concerns of the LNAPL.
Figures 8 and 9 show the proposed MPE areas for Area 5-2 and Area 17, respectively.

MPE would involve the installation of extraction wells to recover LNAPL and perched
groundwater by pumping or high vacuum extraction. Soil vapor would also be
removed to enhance recovery of the LNAPL and promote volatilization and aerobic
biodegradation, when applicable. The groundwater and LNAPL would be separated
above grade and the groundwater would be treated and discharged in accordance with
a National Pollutant Discharge Elimination System permit or publicly owned treatment
works permit.

Based on the range of contaminants at the Site, the above-grade treatment system
may include equalization, aeration, pH adjustment, filtration, air stripping, advanced
oxidation, ion exchange, and granular-activated carbon. Treatability testing would be
required to determine the appropriate treatment technologies to meet the standards.

If groundwater treatment is required to address 1,4-dioxane in recovered groundwater,
it is recommended that an extended field-scale pilot test of a unit treatment system be
implemented prior to Site-wide application to verify long-term performance and costs,
as operating requirements and costs can be significant for advanced oxidation process
treatment units.

Recovered LNAPL would be removed and disposed in accordance with applicable
requirements of RCRA and all other relevant federal, state and local laws. Pilot testing
would be completed to determine the appropriate well spacing, extraction flow rates,
wellhead vacuum, extraction equipment requirements, and air treatment requirements
(if any). An air permit would be obtained, if deemed necessary.
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4. Evaluation of Corrective Measures Alternatives

Table 3 presents evaluation of the corrective measures alternatives that meet the
screening criteria for soil, groundwater, and LNAPL, and includes a description of the
corrective measures alternative, the proposed treatment area for the corrective
measures, evaluation of the corrective measures against the RCRA evaluation criteria
(described below), and required pre-design testing.

The RCRA corrective measures alternative evaluation criteria are summarized below.
Table 3 summarizes the results of the evaluation for each area.

* Long-Term Reliability and Effectiveness: This criterion considers both the level of
threat posed by hazardous constituents remaining in place and the adequacy of
the remedial alternative and the risk associated with any treatment residuals
compared to untreated waste.

* Reduction of Toxicity, Mobility, or Volumes of Waste: This criterion considers the
ability of the remedial alternatives to reduce the toxicity, mobility, or volume of
waste significantly and permanently.

* Short-term Effectiveness: This criterion evaluates the effects of the remedial
alternatives on human health and the environment during their implementation
period. It considers factors such as impacts from remedy construction,
transportation, and air quality.

¢ Implementation: This criterion considers the technical and administrative feasibility
of implementing the selected remedial alternative.

* Community Acceptance: This criterion evaluates the issues and concerns the local
community may have regarding the alternatives. The USEPA encourages
community involvement in remedial alternatives, and community acceptance will
be considered in the remedial alternative selection.

* State Acceptance: This criterion evaluates the technical and administrative issues
and concerns the state may have regarding the alternatives. The USEPA
encourages coordination with state agencies, and state acceptance will be
considered in the remedial alternative selection.
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®* Cost: This criterion considers the cost effectiveness of each alternative. Cost
effectiveness is evaluated by comparing the costs proportional to the effectiveness
achieved by the remedial alternative. The basis for the cost estimates provided in
Tables 3, are included in Appendix E.

® Sustainability: This criterion considers the sustainability of each alternative with
regard to energy requirements; air emissions; water requirements, including
impacts on water resources; land and ecosystem impacts; and material
consumption and waste generation. The sustainability evaluation was used in
conjunction with the core elements of the RCRA corrective measures alternatives
evaluation to identify corrective measures alternatives that would balance
effectiveness and sustainability.

In the perched zone where exceedances were limited to DW, DW Protection, GSlI,
and/or GSI Protection, the corrective measures alternatives considered were: 1) land
and groundwater use restrictions with monitored plume stability and 2) hydraulic
control. Based on the detailed information presented in Table 3, the variable nature of
the perched zone, range of COCs, and geochemical conditions, hydraulic control would
be very difficult to reliably implement and would be very costly. Current data indicates
impacts in the perched zone are stable and on site. Therefore, land and groundwater
use restrictions with monitored plume stability are appropriate corrective measures to
mitigate risk, can be readily implemented, and are relatively cost effective.

In the perched zone, caps and excavations were considered for areas with
exceedances of DC Criteria and PSIC. Caps are equally protective when compared to
excavation, but are easier to implement and are relatively cost effective compared to
excavation.

Land use restrictions and targeted excavation were the corrective measures evaluated
for vapor intrusion risk present in the perched zone. For areas internal to the Site, land
use restrictions will be effective in the short- and long-term to mitigate risk, are easy to
implement, and are relatively cost effective. In areas near the property boundary
where the potential for off-site impact is higher when compared to areas internal to the
Site, excavation is more effective in mitigating short- and long-term risk.

For the lower 1,4-dioxane plume, source area ISCO, hydraulic containment, aggressive
pump and treat, and groundwater recirculation were considered. All pumping options
effectively mitigate risk associated with off-site migration in the short- and long-term
and are implementable. Groundwater recirculation is the most aggressive option, will
reduce concentrations in a shorter timeframe, and is relatively cost effective.
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5. Proposed Corrective Measures Alternative

Table 4 presents the proposed final corrective measures alternative for Plants 2, 3, and
6 based on the evaluation of the potential corrective measures with respect to the
RCRA evaluation criteria and is shown on Figure 10. The proposed final corrective
measures alternative for the Site includes:

® Land Use Restrictions

* Groundwater Use Restrictions

®* Monitored Plume Stability

* Caps

® Targeted Excavation

* Lower 1,4-Dioxane Groundwater Recirculation

5.1 Land Use Restrictions

To meet the corrective action objective, land use restrictions will be implemented as

part of the corrective measures alternative. A Restrictive Covenant will be recorded
with the deeds and will cover the following:

* Site-wide Land Use Restriction: Land use at the entire Site would be limited to
industrial and/or commercial uses.

¢ Site-wide Contaminated Soil Management: All Site soils, media, and/or debris will
be managed in accordance with the applicable requirements of RCRA and all other
relevant state and federal laws.

* Site-wide Vapor Intrusion Exposure Restriction: Restricts the construction of new
structures, unless such construction incorporates engineering controls designed to
eliminate the potential for subsurface vapor-phase hazardous substances to
migrate into the new structure at concentrations greater than applicable criteria, or
unless prior to construction of any structure, an evaluation of the potential for any
hazardous substances to volatilize into indoor air verifies the protection of persons
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who may be present in the buildings and is in compliance with all relevant federal,
state, and local laws.

* Subgrade Utility Restrictions: Restricts the construction of subgrade utilities in
Areas 2, 5-1, 5-2, 5-5, 5-6, 5-8, and 17, unless the construction incorporates
engineering controls designed to eliminate the potential for perched water to enter
and/or migrate along the utility corridor or for the utility to release fluids that could
infiltrate through the subsurface and exacerbate impacts to groundwater.

* Health and Safety Requirements for Intrusive Activities in Area 2s, 5-1, 5-2, 5-3, 5-
5, 5-6, 5-8, 7, 16, 17, 18, 19, 20, and 21: Intrusive excavation activities will be
conducted following a Site-specific Health and Safety Plan prepared by qualified
professionals and intrusive activities are conducted by appropriately trained
personnel.

5.2 Groundwater Use Restrictions

To meet the corrective action objective, groundwater use restrictions will be recorded
on the deeds prohibiting the construction and use of wells or other devices on the
Site to extract groundwater for consumption, irrigation, or any other purpose, except
as provided below:

* Wells and other devices constructed as part of a response activity for the purpose
of evaluating groundwater quality or to remediate subsurface contamination
associated with a release of hazardous substances into the environment are
permitted, provided the construction of the wells or devices complies with all
applicable local, state, and federal laws and regulations and does not cause or
result in a new release, exacerbation of existing contamination, or any other
violation of local, state, or federal laws or regulations.

* Short-term dewatering for construction purposes is permitted provided the
dewatering, including management and disposal of the groundwater, is conducted
in accordance with all applicable local, state, and federal laws and regulations and
does not cause or result in a new release, exacerbation of existing contamination,
or any other violation of local, state, and federal environmental laws and
regulations.
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5.3 Monitored Plume Stability

Site-wide monitored plume stability is an integral part of the corrective measure, as it
will provide important data to evaluate plume stability and the effectiveness of the
selected corrective measures.

A majority of the investigation work completed at the Site has been completed in the
past 2 to 3 years. The Preliminary Geochemistry and Plume Stability Assessment
(ARCADIS 2014b) provides initial evaluation of existing groundwater sampling data
(general four to six data points per well). This evaluation suggests the perched
impacts, including 1,4-dioxane and VOCs, are stable, and that generally, metals
exceedances are likely the result of slight shifts in the regional mildly reducing
geochemical conditions. Monitoring will be completed in accordance with the Revised
Interim Groundwater Monitoring Work Plan (ARCADIS 2014c), submitted on May 23,
2014, or as otherwise agreed to with MDEQ, beginning the second quarter of 2014.
Data collected during the sampling activities will be used to:

* Verify the stability of the perched 1,4-dioxane and VOCs.

® Further evaluate metals in areas near Site boundaries, in areas where metals are
known to be Site-related (chromium in Area 14), and in areas where the
preliminary stability assessment showed increasing concentration trends.

¢ Determine stability of the lower 1,4-dioxane plume.
* Detect vertical or horizontal migration of COCs via a network of sentinel wells.

* Monitor LNAPL thickness in monitoring wells at the Site to verify LNAPL is not
mobile.

* Verify changes to the Site storm sewer system and degradation of slabs across the
Site do not result in VOCs, 1,4-dioxane, or metals leaving the Site via the storm
sewer system at levels that may impact surface water.

Following each sampling event, ARCADIS will review the analytical results and
determine if adjustments need to be made to the sampling plan or other action is
appropriate. In 2018, after 5 years of monitoring a comprehensive plume stability
analysis will be completed to optimize the monitoring plan and any other aspects of the
corrective measure.
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A Restrictive Covenant will be filed with the deeds to prohibit any activity that would
interfere with the function of or obstruct access to any monitoring wells and devices
located on the Site or allow for replacement. If one or more of the plumes are not
stable, evaluation of contingency strategies will be initiated as discussed in Section 5.8.

The existing surface cover in the identified areas will be left in place to minimize
recharge and to maximize the potential for the groundwater impacts to remain stable.
Two areas of existing building slabs located directly over source material at Plant 2
(Areas 5-1, 5-2, 5-3, and 5-5) and Plant 3 (Areas 14, 17, and 18) will be maintained to
their approximate current condition. All other surface cover near groundwater impacts
will be retained (i.e., not removed) but will not be maintained as part of the corrective
measures. Further, future redevelopment at the Site could replace or otherwise
account for this surface cover.

A Restrictive Covenant will be filed with the deeds to prohibit any excavation or other
intrusive activity that could affect the integrity of the surface cover over source areas,
except during short-term construction or repair projects or for purposes of further
treating or remediating the subject contamination. Any excavation or other intrusive
activity, including removing, altering, or disturbing the surface cover over source areas,
that could affect the existing integrity of the surface cover, must include the use of
engineering controls to limit the infiltration of water until the surface cover over source
areas is repaired or replaced. The surface cover over source areas must be repaired
or replaced with a cover that provides at least an equivalent degree of protection as the
original cap. Repair and/or replacement of the surface cover over source areas is
required unless additional evaluation is conducted, which demonstrates that the
surface cover in the area is no longer necessary to limit infiltration.

5.4 Caps

Caps have been selected as part of the proposed corrective measures alternative to
meet various needs at the Site. As previously discussed, the existing surface cover will
be left in place over all areas of the Site where perched impacts have been observed
and will be maintained as part of the corrective measures in areas directly over
perched source areas. This has been incorporated into the monitored plume stability
corrective measure to limit infiltration and maximize the potential to maintain a stable
perched groundwater plume.

In addition, capping will be incorporated to reduce the potential for exposure to soils
exceeding DC Criteria and PSIC. In Areas 5-1, 5-2, 5-3, 5-8, 19, and 21, existing
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building slabs currently in place cover (or partially cover) the DC Criteria and PSIC
exceedances. Existing building slabs will be extended to cover the entire area of
exceedances in Areas 5-2 and 5-3. In Areas 2, 5-5, 5-6, 7, 16, 18, Area 20, where
existing building slabs are not present, capping will include either placement of clean
surface cover (e.g., soil, gravel) or utilizing existing cover (i.e., sufficient existing
soil/lgrave, concrete, or asphalt) to prevent exposure. If existing concrete and/or
asphalt is present, it will be inspected and repaired/replaced as needed.

Based on the evaluation of LNAPL present in Areas 5-2 and 17, utilizing the LNAPL
Conceptual Site Model Decision Tree provided in Appendix C, caps are appropriate to
mitigate the risk associated with LNAPL for these areas. The existing building slab in
Area 5-2 will be extended to cover the extent of LNAPL in this area, with the objective
of minimizing infiltration of precipitation and providing an exposure barrier. Existing
concrete and asphalt present in Area 17 will be inspected, repaired, and/or replaced as
deemed necessary to minimize infiltration and provide an exposure barrier.

A Restrictive Covenant will be filed with the deeds to include prohibiting the removal,
excavation, or other intrusive activity that could affect the integrity of the caps, except
during short-term construction or repair projects or for purposes of further treating or
remediating the subject contamination. Any excavation or other intrusive activity,
including removing, altering, or disturbing the caps, that could affect the integrity of the
barrier, must be replaced with a cover that provides at least an equivalent degree of
protection as the original barrier. Repair and/or replacement of the caps would be
required unless additional sampling is conducted that demonstrates a cap in the area is
no longer necessary.

5.5 Targeted Excavation

Targeted excavations have been selected as part of the proposed corrective measures
alternative for Areas 5-7, 7, and 9 where concentrations of COCs represent a vapor
intrusion risk near the property boundary. In addition, removal of these soils will also
reduce the potential for off-site migration of the COCs via groundwater. Excavated
soils will be transported and disposed at a licensed disposal facility.

A targeted excavation within Area 5-2 is being completed as an interim corrective
measure to remove a former concrete vault and surrounding LNAPL- and PCB-
impacted soils. The Interim Correctives Measures Work Plan (Appendix D) has been
submitted to, and currently being reviewed by, the MDEQ and USEPA for a
coordinated approval.
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5.6 Lower 1,4-Dioxine Groundwater Recirculation

Groundwater recirculation is the remedy selected to address the lower 1,4-dioxane
plume because it is cost-effective and the most aggressive alternative and will
remediate the plume in the shortest timeframe. The remedial objective of the
groundwater recirculation system is to reduce groundwater concentrations of 1,4-
dioxane in the aquifer on site to a concentration that will not migrate off site above the
current Part 201 Criteria, unless restrictions are instituted. This objective is consistent
with the corrective action objective for the Site of achieving industrial/commercial
closure (i.e., non-residential closure per MDEQ standards) in accordance with the
Settlement Agreement.

The remedy will consist of groundwater extraction from the plume via extraction wells
and above-grade treatment of groundwater at a central location. Based on the
contaminants present and geochemical conditions, the above-grade treatment system
may include equalization, aeration, pH adjustment, filtration, air stripping, advanced
oxidation, ion exchange, and granular-activated carbon. The treated groundwater will
be re-injected back into the plume via injection wells. If the treated water cannot be re-
injected, the excess groundwater will be discharged in accordance with a National
Pollutant Discharge Elimination System permit or publicly owned treatment works
permit.

Performance data associated with the groundwater recirculation system will be
routinely evaluated so that ongoing optimization can be implemented during operation.
The groundwater recirculation system will be designed to allow for adaptive operation
over time.

Preliminary treatability testing has been completed to determine the appropriate
advanced oxidation treatment technology to meet discharge standards (Appendix B).
Treatability test results indicated that the advanced oxidation process can effectively
reduce concentrations of 1,4-dioxane to less than 1 microgram per liter. Additional pre-
design investigation and testing is currently planned to be completed in summer 2014.

The CMS was prepared based on the information available from the RFI. It was,
therefore, assumed that no significant source mass was present in the perched zone
soils near the coliseum (Plant 3, Area 11) that continues to contribute to the lower 1,4-
dioxane plume. The initial phase of pre-design work involves additional
characterization of the source area in Plant 3 to determine if a significant source
remains in the perched zone. If perched source mass is present at concentrations high
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enough to contribute to groundwater with the potential to migrate off site above
residential criteria, other measures may be evaluated.

In addition, a successful remedy will largely depend on the size, depth, and
accessibility of the 1,4-dioxane source mass present within the deep overburden and
weathered bedrock zone and the ability to re-inject into the deep overburden and
weathered bedrock. Additional characterization of the deep overburden and
weathered bedrock zone will be completed to determine the size and hydraulic
character of the lower 1,4-dioxane source mass. Assuming that the hydrogeology of
the aquifer allows for adequate circulation of injected water, the source mass in the
deep overburden and weathered bedrock would be incorporated into the recirculation
system. Alternately, ISCO may be considered as a potential source treatment option if
the source mass is small enough for ISCO to be cost effectively implemented.

In addition to the source area characterization, pumping tests and injection testing will
be completed along the axis of the lower 1,4-dioxane plume to confirm conceptual
groundwater recirculation design assumptions. Tests will be completed at two to three
locations to assess the hydraulic variability along the lower 1,4-dioxane plume.

If the pre-design testing shows that groundwater recirculation is not a technically
feasible and/or a cost effective remedy, the data collected during the pre-design
characterization and testing will be utilized to re-evaluate potential corrective measures
to address the lower 1,4-dioxane plume. Potential contingency measures are
discussed in Section 5.8.

5.7 Five-Year Review

Initial analysis after the first full year of interim groundwater monitoring indicates
groundwater impacts are generally stable (ARCADIS 2014b), with the possible
exception of the lower 1,4-dioxane plume (ARCADIS 2014d). Interim groundwater
monitoring is in progress and will continue to collect data required to verify plume
stability per the Revised Interim Groundwater Monitoring Work Plan (ARCADIS 2014c),
submitted on May 23, 2014.

In 2018, after 5 years of monitoring have been completed), the selected corrective

measures alternative will be reviewed to verify and optimize performance. The 5-year
review may include, but is not limited to the following:
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* Evaluation of the caps to determine if they are effective and/or necessary in all
areas to meet the corrective action objective.

* Review of the surface cover and cap inspection and maintenance plan.

* Review of storm sewer monitoring to determine if ongoing sampling is required to
verify surface water is protected.

* Evaluate if Site redevelopment could result in changes to the Site-wide corrective
measures and/or objectives.

* Assessment of the revised interim monitoring plan to determine if the frequency,
analytes, and/or number of wells can be optimized during future routine sampling
events.

5.8 Contingency Strategies

This RCRA CMS Report has been prepared based on the data currently available. A
contingency remedy may be considered if:

¢ Ongoing plume stability evaluation shows that one or more groundwater plume(s)
is not stable, is migrating off Site above Part 201 Criteria, and is attributable to the
Site.

e Pre-design testing shows a perched zone source area near the coliseum (Plant 3
Area 11) is contributing to the lower 1,4-dioxane plume above the corrective action
objectives.

e Pre-design testing shows that groundwater recirculation is not a feasible remedy
for the lower 1,4-dioxane plume.

e Performance monitoring of the groundwater recirculation system shows that the
corrective action objectives cannot be met technically and/or cost effectively.

If any of these triggers are met, further evaluation of alternative corrective measures
included in this CMS or other measures identified as potentially applicable may be
completed. The contingency remedy could consist of corrective measures evaluated in
this CMS, as they are considered relevant and applicable methods to control the
groundwater plume(s) and reduce source concentrations, if required, to meet the
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corrective action objectives. Additional evaluation and pre-design activities will be
required to determine the appropriate corrective measure(s). The evaluation may
include one or more of the following:

* Feasibility of off-site groundwater restrictions or ordinances

* Investigation(s) to further refine potential excavation area(s)

* Investigation to further refine potential ISCO area(s)

* Implementation of field injection testing to understand the injection hydraulics for a
potential injection-based remedy in the perched zone

* Implementation of the SVE pilot test to evaluate the feasibility of vapor extraction
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6. Schedule
A Corrective Measures Implementation Work Plan will be submitted to the MDEQ

within 90 days of approval of the corrective measures alternative. The work plan will
include detailed descriptions of implementation activities and associated schedules.
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Table 1

RFI Screening Matrix and CMS Applicable Exceedances

RCRA Corrective Action Corrective Measures Study

RACER Plants 2, 3, and 6
Lansing, Michigan

TS andpl\rgaestlgatlon Subarea Associated AOI RFI Identified Exceedances CMS Applicable Exceedances Exceedances that do not Require a Corrective Measure
Lower 1,4-Dioxane Plants 2 Lower 1,4- GW: GW: » Metals > DW: Exceedances in groundwater are attributed to natural fluctuations in geochemical conditions; therefore, metals in this area will not be addressed as part of the
’ NA Dioxane 1,4-dioxane and VOCs > DW 1,4-dioxane > Proposed DW (8.5 ug/L) and DW : 9 9 j : P
and 3 CMS (ARCADIS 2014b).
Plants 2 and 3 |Metals > DW
SOIL: SOIL:
SVOCs > GSIP SVOCs > GSIP *NA
Metals > DWP and GSIP Metals > DWP and GSIP
Plant 2 NA AOI 2-16 GW: GW:
AREA 1 . . . * SVOCs > GSI: The SVOC exceedance(s) in this area were phthalates. Phthalates are a common laboratory contaminant and were detected in blanks. Therefore, evaluation
VOCs & SVOCs > GSl VOCs > GSl of corrective measures for SVOCs in this area are not required (ARCADIS 2014c)
Metals > DW and GSI Metals > DW and GSI 9
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL:
VOCs > DWP, GSIP, and SVIIC VOCs > DWP, GSIP, and SVIIC *NA
Metals > DWP, GSIP, DC and PSIC Metals > DWP, GSIP, DC, and PSIC
Plant 2 NA 28: 5%5 GW:
AREA 2 j ' GW: * Metals > DW: Exceedances in groundwater are attributed to natural fluctuations in geochemical conditions; therefore, metals in this area will not be addressed as part of the
AOI ID 2-26 VOCs > DW, GSI, and draft GW\y,_n,
VOCs > DW, GSI, and draft GWy_, CMS (ARCADIS 2014b).
Metals > DW
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: No constituents exceed Part 201 Criteria SOIL: No applicable exceedances of Part 201 Criteria » SOIL: No constituents exceed Part 201 Criteria.
Plant 2 GW: * 1,4-dioxane > Proposed DW (8.5 ug/L): Included in lower 1,4-Dioxane AOI (ARCADIS 2014a).
AREA 3 NA AOI 2-11 1,4-dioxane > Proposed DW (8.5 ug/L) GW: No applicable exceedances of Part 201 Criteria » Metals > DW and GSI: Exceedances in groundwater are attributed to natural fluctuations in geochemical conditions; therefore, metals in this area will not be addressed as
Metals > DW and GSI part of the CMS (ARCADIS, 2014b).
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL: *NA
Metals > DWP and GSIP Metals > DWP and GSIP
Plant 2 NA AOI 2-8
AREA 4 i GW: GW:- No apolicable exceedances of Part 201 Criteria » Metals > DW: Exceedances in groundwater are attributed to natural fluctuations in geochemical conditions; therefore, metals in this area will not be addressed as part of the
Metals > DW - o app CMS(ARCADIS 2014b).
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL:
SVOCs > DWP, GSIP, and DC SVOCs > DWP, GSIP, and DC *NA
Metals > DWP and GSIP Metals > DWP and GSIP
AOI 2-11
AOI ID 2-31
Plant 2 ID 2-32 (S ) * SVOCs > DW: The SVOC exceedance(s) in this area were phthalates. Phthalates are a common laboratory contaminant and were detected in blanks. Therefore, evaluation
5-1 ID 2-33 VOCs > DW GW: . N .
AREA 5-1 . of corrective measures for SVOCs in this area are not required (ARCADIS 2014c).
ID 2-34 1,4-dioxane > Proposed DW (8.5 ug/L) and DW VOCs > DW ) . . . : . e o :
: » Metals > DW and GSI: Exceedances in groundwater are attributed to natural fluctuations in geochemical conditions; therefore, metals in this area will not be addressed as
ID 2-35 SVOCs > DW 1,4-dioxane > Proposed DW (8.5 pg/L) and DW
part of the CMS (ARCADIS 2014b).
ID 2-49 Metals > DW and GSI
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL:
VOCs > DWP, GSIP, and SVIIC VOCs > DWP, GSIP, and SVIIC ) . . : - : :
SVOCs > DWP, GSIP, VSIC, and DC SVOCs > DWP, GSIP, and DC (ASQ/COAC[;; ;/081% The concentrations did not exceed the generic Infinite Source VSIC for a 2-acre source area and, therefore, will not be addressed as part of the CMS
PCBs > DC PCBs > DC ’
Metals > DWP, GSIP, DC, and PSIC Metals > DWP, GSIP, DC, and PSIC
Plant 2 6 s Qﬂiﬂ_ GW:
AREA 5-2 AOI ID 2-36 VOCs > DW and GSlI GW: * SVOCs > DW, GSI, GC, and Sol: There has only been one historical SVOC exceedance in this area, the corrective measures driver in this area is LNAPL, 1,4-dioxane, and
1,4-dioxane > Proposed DW (8.5 pg/L) and DW VOCs > DW and GSI VOCs. Corrective measures implemented to address these drivers will address the SVOCs. Therefore, SVOCs are not separately evaluated in the CMS (ARCADIS 2014c).
SVOCs > DW, GSI, GC, and Sol 1,4-dioxane > Proposed DW (8.5 ug/L) and DW » Metals > DW and GSI: Exceedances in groundwater are attributed to natural fluctuations in geochemical conditions; therefore, metals in this area will not be addressed as
PCBs > DW, GSI, GW\y,.,,, GC, and Sol PCBs > DW, GC, and Sol part of the CMS (ARCADIS 2014b).
Metals > DW and GSI
LNAPL: Present LNAPL: Present *NA

See notes on page 5.
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RFI Screening Matrix and CMS Applicable Exceedances

RCRA Corrective Action Corrective Measures Study
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Plant andpl\rgaestlgatlon Subarea Associated AOI RFI Identified Exceedances CMS Applicable Exceedances Exceedances that do not Require a Corrective Measure
SOIL: SOIL:
VOCs > DWP, GSIP, and SVIIC VOCs > DWP, GSIP, and SVIIC “NA
SVOCs > DWP, GSIP, and DC SVOCs > DWP, GSIP, and DC
AOI 2-1 Metals > DWP, GSIP, and PSIC Metals > DWP, GSIP, and PSIC
: D t'scé angogs VOCs > GSI Voés > GSl| » Metals > DW and GSI: Exceedances in groundwater are attributed to natural fluctuations in geochemical conditions; therefore, metals in this area will not be addressed as
ata ©>ap Borings (4 4_dioxane > Proposed DW (8.5 ug/L) and DW 1 4-dioxane > Proposed DW (8.5 pg/L) and DW part of the CMS (ARCADIS 2014b).
Metals > DW and GSI ! P L
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: No constituents exceed Part 201 Criteria SOIL: No constituents exceed Part 201 Criteria » SOIL: No constituents exceed Part 201 Criteria
Plant 2 5-4 AOI ID 2-39
AREA 5-4 ; . GW: GW: No applicable exceedances of Part 201 Criteria » Metals > DW and GSI: Exceedances in groundwater are attributed to natural fluctuations in geochemical conditions; therefore, metals in this area will not be addressed as
Metals > DW and GSI ’ PP part of the CMS (ARCADIS 2014b).
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL:
VOCs > DWP VOCs > DWP » Metals > PSIC: Manganese exceedance of the PSIC is deep (56 to 57 feet) and, therefore, is not a concern, as soil this deep is not likely to be brought to the surface
SVOCs > GSIP and DC SVOCs > GSIP and DC (ARCADIS 2013).
Metals > DWP, GSIP, and PSIC Metals > DWP and GSIP
AE';T; 5 5-5 AOI2-15  |Gw: oW
1,4-dioxane > Prop DW (8.5 ug/L) " » SVOCs > DW: The SVOC exceedance(s) in this area were phthalates. Phthalates are a common laboratory contaminant and were detected in blanks. Therefore, evaluation
1,4-dioxane > Prop DW (8.5 ug/L) . o .
SVOCs > DW of corrective measures for SVOCs in this area are not required (ARCADIS 2014c).
Metals > DW and GSlI
Metals > DW and GSI
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL:
VOCs > DWP and GSIP VOCs > DWP and GSIP *NA
Metals > DWP, GSIP, and DC Metals > DWP, GSIP, and DC
Plant 6 AOI 6-18 GW: GW:
AREA 5-6 56 AOI 6-48 VOCs > DW and GSI VOCs > DW and GSI . NA
1,4-dioxane > Prop DW (8.5 ug/L) 1,4-dioxane > Prop DW (8.5 ug/L)
Metals > DW and GSlI Metals > DW and GSI
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
Py S0l * VOCs > VSIC: The concentrations did not exceed the generic Infinite Source VSIC for a 2-acre source area and, therefore, are not likely to be a concern for the Site
VOCs > DWP, GSIP, SVIIC, and VSIC VOCs > DWP, GSIP, and SVIIC (ARGADIS 2013) 9 g ’ ’ y
Metals > DWP and GSIP Metals > DWP and GSIP ’
GW: ]
Plant 6 5.7 AOI6-43  lyocs > DW, GSI, and GWy, GW:
AREA 5-7 AOI 6-88 VOCs > DW, GSI, and GWy., * SVOCs > GSI: The SVOC exceedance(s) in this area were phthalates. Phthalates are a common laboratory contaminant and were detected in blanks. Therefore, evaluation
SVOCs > GSI . . o )
. 1,4-dioxane > Proposed DW (8.5 ug/L) of corrective measures for SVOCs in this area are not required (ARCADIS 2014c).
1,4-dioxane > Proposed DW (8.5 ug/L) Metals > DW and GSI
Metals > DW and GSI
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL: “NA
Metals > GSIP and PSIC Metals > GSIP and PSIC
Plant 6 5.8 AOI 6-49 GW: GW:
AREA 5-8 AOI 6-81 1,4-dioxane > Proposed DW (8.5 pgiL) 1,4-dioxane > Proposed DW (8.5 pgiL) - NA
Metals > DW and GSI Metals > DW and GSI
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
AOIl 6-16/6-33 |SOIL: No constituents exceed Part 201 Criteria SOIL: No constituents exceed Part 201 Criteria » SOIL: No constituents exceed Part 201 Criteria
AOI 6-59
AOI ID 6-36 GW: : L : . . :
Plant 6 NA D 6-38 1 4-dioxane > Prop DW (8.5 pg/L) GW: * 1,4-dioxane > Prop DW (8.5 pg/L): One historical detection of 1,4-dioxane was detected above the proposed drinking water standard at MWBP-12-UST5-6 at a concentration
AREA 6 ' P < Hg Metals > DW and GSI of 9 ug/L in October 2011. MWBP-UST5-6 has been sampled quarterly since October 2011 and no exceedances have been detected since that date.
ID 6-39 Metals > DW and GSI
ID 6-75
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present

See notes on page 5.
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RFI Screening Matrix and CMS Applicable Exceedances

RCRA Corrective Action Corrective Measures Study

RACER Plants 2, 3, and 6
Lansing, Michigan

T andpl\rgaestlgatlon Subarea Associated AOI RFI Identified Exceedances CMS Applicable Exceedances Exceedances that do not Require a Corrective Measure
SOIL: SOIL:
VOCs > DWP, GSIP, SVIIC, DC, GCP, and C VOCs > DWP, GSIP, DC, SVIIC, and C : o
SVOés > GSIP and DC e e SVOés > GSIP and DC and Zeat * VOCs > GCP: GCP is no longer an MDEQ criteria (ARCADIS 2014a).
Metals > GSIP Metals > GSIP
Plant 6 AOI 6-17
AREA 7 NA Aol647 |GV GW:
VOCs > DW and GSI VOCS > DW and GSI * SVOCs > DW: The SVOC exceedance(s) in this area were phthalates. Phthalates are a common laboratory contaminant and were detected in blanks. Therefore, evaluation
SVOCs > DW Metals > DW and GS| of corrective measures for SVOCs in this area are not required (ARCADIS 2014c).
Metals > DW and GSI
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL:
SVOCs > DWP and GSIP SVOCs > DWP & GSIP *NA
Metals > DWP and GSIP Metals > DWP & GSIP
Plant 2 ) . s> : The exceedance(s) in this area were phthalates. alates are a common laboratory contaminant and were detected in blanks. Therefore, evaluation
AOI 2-7 oW SVOCs > GSI: The SVOC dance(s) in thi hthalates. Phthalat laborat taminant and detected in blanks. Theref luati
AREA 8 NA AOI'ID 2-37 SVdCs > GSI GW: No apolicable exceedances of Part 201 Criteria of corrective measures for SVOCs in this area are not required (ARCADIS 2014c).
AOIID 2-38 Metals > DW and GSI ’ PP » Metals > DW and GSI: Exceedances in groundwater are attributed to natural fluctuations in geochemical conditions; therefore, metals in this area will not be addressed as
part of the CMS (ARCADIS 2014b).
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL: *VOCs > GCP: GCP is no longer an MDEQ criteria (ARCADIS 2013).
VOCs > DWP, GSIP, DC, SVIIC, GCP, and C VOCs > DWP, GSIP, DC, SVIIC, and Cgy » SVOCs > VSIC: The concentrations did not exceed the generic Infinite Source VSIC for a Y2-acre source area and, therefore, are not likely to be a concern for the Site
SVOCs > DWP, GSIP, VSIC, and DC SVOCs > DWP, GSIP, and DC (ARCADIS 2013).
Plant 6 NA M'AOIII 600 law: GW-
AREA 9 Iscellaneous  1yocs > DW, GSI, FESL, and GW\,.,, Voés ~ DW. GSI. FESL. and GW + SVOCs > GSI: The SVOC exceedance in this area were phthalates. Phthalates are a common laboratory contaminant and were detected in blanks. Therefore, evaluation of
data gap SVOCs > GSI Metals > DV\; & G’SI ’ Vi corrective measures for SVOCs in this area are not required (ARCADIS 2014c).
Metals > DW and GSI
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL: » Metals > PSIC: Manganese (historical sample) exceeded the PSIC for a 100-acre source, but not a 5-acre source. Therefore, likely not a concern for the Site (ARCADIS
AOI 6-19 Metals > GSIP and PSIC Metals > GSIP 2013).
Plant 6 NA AOI 6-63
AREA 10 AOI 6-82 GW: No constituents exceed Part 201 Criteria GW: No constituents exceed Part 201 Criteria * GW: No constituents exceed Part 201 Criteria.
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL:
VOCs > DWP, GSIP, and SVIIC VOCs > DWP, GSIP, and SVIIC “NA
SVOCs > GSIP SVOCs > GSIP
Metals > DWP and GSIP Metals > DWP and GSIP
Plant 3 NA AOIID 3-54  |GW: GW:
AREA 11 VOCs > DW and GSI VOés > DW and GSI » Metals > DW: Exceedances in groundwater are attributed to natural fluctuations in geochemical conditions; therefore, metals in this area will not be addressed as part of the
1,4-dioxane > Proposed DW (8.5 pg/L) and DW . CMS (ARCADIS 2014b).
1,4-dioxane > Proposed DW (8.5 pg/L) and DW
Metals > DW
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: No applicable exceedances of Part 201 Criteria SOIL: No applicable exceedances of Part 201 Criteria » SOIL: No applicable exceedances of Part 201 Criteria
MW-04-02
Plant 3 NA (TD=132.7") GW: GW: No applicable exceedances of Part 201 Criteria * VOCs > DW: Based on the general lack of a chlorinated volatile organic compound (CVOC) source at Plant 3 and the known regional vinyl chloride impacts to bedrock, the
AREA 12 MW-04-03 VOCs > DW ' PP vinyl chloride identified at Plant 3 is attributed to off-site source(s) and will not be addressed as part of the CMS (ARCADIS, 2014b).
(TD=88.25"
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: No applicable exceedances of Part 201 Criteria SOIL: No constituents exceed Part 201 Criteria » SOIL: No applicable exceedances of Part 201 Criteria
Plant 3 Background . . . o . o
AREA 13 NA Sample GW: No applicable exceedances of Part 201 Criteria GW: No applicable exceedances of Part 201 Criteria * GW: No applicable exceedances of Part 201 Criteria
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL: » Metals > DC and PSIC: Arsenic exceeds the DC in the northern portion of Area 14 at a depth of 43.5 to 45 feet bgs, due to the depth of the exceedance exposure is not
) ) likely. Nickel did not exceed the PSIC for a J-acre. Total chromium (as hexavalent chromium) did; however, it was determined that total chromium should be compared to
Metals > DWP, GSIP, DC, and PSIC Metals > DWP and GSIP chromium 3 and, therefore, it does not exceed PSIC (ARCADIS 2013).
AOI 3-10
Plant 3 :
AREA 14 NA M|scB. Dgta Gap GW: GW: A
orngs Metals > DW and GSI Metals > DW and GSI
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present

See notes on page 5.
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RFI Screening Matrix and CMS Applicable Exceedances

RCRA Corrective Action Corrective Measures Study

RACER Plants 2, 3, and 6
Lansing, Michigan

T andpl\rgaestlgatlon Subarea Associated AOI RFI Identified Exceedances CMS Applicable Exceedances Exceedances that do not Require a Corrective Measure
SOIL: SOIL:
VOCs > DWP and VSIC VOCs > DWP * VOCs > VSIC: The concentrations did not exceed the generic Infinite Source VSIC for a 2-acre source area and, therefore, are not likely to be a concern for the Site
SVOCs > GSIP SVOCs > GSIP (ARCADIS 2013).
Metals > GSIP Metals > GSIP
Plant 3 NA AOIID 3-15 |GW: * SVOCs > DW: The SVOC exceedance(s) in this area were phthalates. Phthalates are a common laboratory contaminant and were detected in blanks. Therefore, evaluation
AREA 15 1,4-dioxane > Proposed DW (8.5 ug/L) GW: of corrective measures for SVOCs in this area are not required (ARCADIS 2014c).
SVOCs > DW 1,4-dioxane > Proposed DW (8.5 ug/L) » Metals > DW & GSI: Exceedances in groundwater are attributed to natural fluctuations in geochemical conditions; therefore, metals in this area will not be addressed as part
Metals > DW and GSI of the CMS (ARCADIS 2014b).
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL:
SVOCs > DWP, GSIP, and DC SVOCs > DWP, GSIP, and DC » Metals > PSIC: The concentration did not exceed the 5-acre source area and, therefore, are not likely to be a concern for the Site (ARCADIS 2013).
Metals > DWP, GSIP, DC, and PSIC Metals > DWP, GSIP, and DC
Plant 3 NA AOI 3-11
AREA 16 - GW: GW: No constituents exceed Part 201 Criteria » Metals > DW and GSI: Exceedances in groundwater are attributed to natural fluctuations in geochemical conditions; therefore, metals in this area will not be addressed as
Metals > DW and GSI ’ part of the CMS (ARCADIS 2014b).
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL:
VOCs > DWP, GSIP, and SVIIC VOCs > DWP, GSIP, and SVIIC “NA
SVOCs > GSIP SVOCs > GSIP
Metals > GSIP Metals > GSIP
Plant 3 NA ﬁg:gi GW:
) VOCs > DW, GSI, and GW\y,_,, GW: L C : C .
AREA 17 AOI 3-9 S an Vi * SVOCs > DW, GSI, GC, and Sol: There has only been one historical SVOC exceedance in this area, the corrective measures driver in this area is LNAPL and VOCs.
1,4-dioxane > Proposed DW (8.5 pg/L) VOCs > DW, GSI, and GW\y.,, . . : : )
Corrective measures implemented to address these drivers will address the SVOCs. Therefore, SVOCs are not separately evaluated in the CMS (ARCADIS 2014c).
SVOCs > DW Metals > DW and GSI
Metals > DW and GSI
LNAPL: Present LNAPL: Present *NA
SOIL: SOIL:
SVOCs > DWP, GSIP, and DC SVOCs > DWP, GSIP, and DC *NA
Metals > DW and GSI Metals > DWP and GSIP
Plant 3 NA AOI 3-2 GW:
AREA 18 AOI 3-6 " GW: » Metals > DW and GSI: Exceedances in groundwater are attributed to natural fluctuations in geochemical conditions; therefore, metals in this area will not be addressed as
1,4-dioxane > Proposed DW (8.5 pg/L) 1,4-dioxane > Proposed DW (8.5 ug/L) art of the CMS (ARCADIS 2014b)
Metals > DW and GSI ! P 2 Hg P '
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL:
SVOCs > GSIP SVOCs > GSIP *NA
Metals > DWP, GSIP, and DC Metals > DWP, GISP, and DC
Plant 3
AREA 19 NA AOI ID 3-17 GW: GW: NA
Metals > DW and GSI Metals > DW and GSI
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL:
SVOCs > GSIP SVOCs > GSIP *NA
Metals > DWP, GSIP, and PSIC Metals > DWP, GSIP, and PSIC
Agg:go NA AOI 3-51
GW: No constituents exceed Part 201 Criteria GW: No constituents exceed Part 201 Criteria * GW: No constituents exceed Part 201 Criteria
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present
SOIL: SOIL: «NA
Metals > DWP, GSIP, and DC Metals > DWP, GSIP, and DC
Agg:g1 NA AOI 3-51
GW: No constituents exceed Part 201 Criteria GW: No constituents exceed Part 201 Criteria * GW: No constituents exceed Part 201 Criteria
LNAPL: NA, not present LNAPL: NA, not present * LNAPL: NA, not present

See notes on page 5.
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Table 1 DRAFT

RFI Screening Matrix and CMS Applicable Exceedances

RCRA Corrective Action Corrective Measures Study
RACER Plants 2, 3, and 6
Lansing, Michigan

Acronyms and Abbreviations:

> = greater than

AQI = area of interest

bgs = below ground surface

CMS = Corrective Measures Study

Csat = Soil Saturation Concentration Criteria

DC = Direct Contact Criteria

DW = Residential Drinking Water Criteria

DWP = Drinking Water Protection Criteria

FESL = Flammability and Explosivity Screening Level
GC = groundwater contact

GCP = groundwater contact protection

GSI = Groundwater/Surface Water Interface

GSIP = Groundwater/Surface Water Interface Protection Criteria
GW = groundwater

GW,.,, = draft Groundwater Concentrations for Vapor Intrusion
LNAPL = light non-aqueous phase liquid

MDEQ = Michigan Department of Environmental Quality
NA = not applicable

Part 201 Criteria = Part 201 Generic Cleanup Criteria
PCB = polychlorinated biphenyl

Prop = proposed

PSIC = Particulate Soil Inhalation Criteria

RCRA = Resource Conservation and Recovery Act

RFI = RCRA Facility Investigation

Sol = solubility

SVIIC = Soil Volatilization to Indoor Air Inhalation Criteria
SVOC = semivolatile organic compound

ug/L = micrograms per liter

VOC = volatile organic compound

VSIC = volatile soil inhalation criteria

References:
ARCADIS. 2013. Resource Conservation and Recovery Act Facility Investigation (RFI) Phase 2 Activities Summary Report. Michigan Plants 2, 3 & 6 Industrial Land. April.
ARCADIS. 2014a. RFI Supplemental Phase 2 Activities Summary Report. RACER Trust, Lansing, Michigan Plants 2, 3 & 6 Industrial Land. February 26.
ARCADIS. 2014b. Preliminary Groundwater Geochemical and Plume Stability Assessment. Plants 2, 3, and 6, Industrial Land, Lansing, Michigan. April 24.
ARCADIS. 2014c. Revised Interim Groundwater Monitoring Work Plan. RACER Trust, Plants 2, 3, & 6, Lansing, Michigan. May 23.
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Table 2
Corrective Measures Alternatives Screening Matrix

RCRA Corrective Action Corrective Measures Study
RACER Plants 2, 3, and 6
Lansing, Michigan

Plant and

Protective of Human
Health and the

Attain Media Cleanup

Control the Source or
Demonstrate Plume

L Subarea Associated AOI Summary of Applicable Exceedances Identified Corrective Measures . Objectives " Potential Corrective Measures Alternatives for Further Evaluation
Investigation Area Environment (Yes/No) Stability
(Yes/No) (Yes/No)
Groundwater Use Restrictions Yes Yes No
Wttt Pl Sty es Mo es 1) Groundwater Use Restrictions, Monitored Plume Stability, and Source Area ISCO
) GW: Source Area ISCO Yes Yes Yes 2) Groundwater Use Restrictions, Monitored Plume Stability, and On-site Hydraulic Containment
Lower 1,4-Dioxane .
Plants 2 and 3 NA NA 1,4-dioxane > Proposed DW (8.5 pg/L) and DW
Hydraulic Containment Yes Yes Yes 3) Groundwater Use Restrictions, Monitored Plume Stability, and Aggressive Pump and Treat
. 4) Groundwater Use Restrictions, Monitored Plume Stability, and Groundwater Recirculation
Aggressive Pump and Treat Yes Yes Yes ) ty
Groundwater Recirculation Yes Yes Yes
Land Use Restriction Yes Yes No
SOIL:
SVOCs > GSIP Groundwater Use Restrictions Yes Yes No 1) Land Use Restrictions, Groundwater Use Restrictions, and Monitored Plume Stability
Metals > DWP and GSIP
Monitored Plume Stability Yes No Yes
Plant 2 -
AREA 1 NA AOI 2-16 Groundwater Use Restrictions Yes Yes No
GW: 1) Groundwater Use Restrictions and Monitored Plume Stability
VOCs > GSI Monitored Plume Stability Yes No Yes
Metals > DW and GSI 2) Perched Hydraulic Control
Perched Hydraulic Control Yes Yes Yes
LNAPL: NA, not present NA NA NA NA NA
Land Use Restriction Yes Yes No
SoIL: Groundwater Use Restrictions Yes Yes No 1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
Yl > DA, G, it | SIS Wtz (Pl Sty yes Mo yes 2) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and
Metals > DWP, GSIP, DC, and PSIC X
Targeted Excavation
Cap Yes Yes Yes
AOI 2-12 Targeted Excavation Yes Yes Yes
Plant 2
AREA 2 NA AOI 2-52
AOI ID 2-26 Land Use Restrictions Yes Yes No
GW: Groundwater Use Restrictions Yes Yes No 1) Land Use Restrictions, Groundwater Use Restrictions, and Monitored Plume Stability
VOCs >DW, GSlI, and draft GW\,, . - .
S and ara Vi Monitored Plume Stability Yes No Yes 2) Perched Perched Hydraulic Control
Perched Perched Hydraulic Control Yes Yes Yes
LNAPL: NA, not present NA NA NA NA NA
SOIL: No constituents exceed Part 201 Criteria NA NA NA NA NA
Plant 2 " P
AREA 3 NA AOI 2-11 GW: No applicable exceedances of Part 201 Criteria NA NA NA NA NA
LNAPL: NA, not present NA NA NA NA NA
Land Use Restriction Yes Yes No
SOIL: - A o o .
Metals > DWP & GSIP Groundwater Use Restrictions Yes Yes No 1) Land Use Restrictions, Groundwater Use Restrictions, and Monitored Plume Stability
Plant 2 NA AOI2-8 Monitored Plume Stabil Yes No Yes
AREA 4 ty
GW: No applicable exceedances of Part 201 Criteria NA NA NA NA NA
LNAPL: NA, not present NA NA NA NA NA

See notes on page 7.
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Table 2
Corrective Measures Alternatives Screening Matrix

RCRA Corrective Action Corrective Measures Study
RACER Plants 2, 3, and 6
Lansing, Michigan

Protective of Human . . Control the Source or
Plant and Health and the QlEplicdiagcicanty Demonstrate Plume
s Subarea Associated AOI Summary of Applicable Exceedances Identified Corrective Measures . Objectives L Potential Corrective Measures Alternatives for Further Evaluation
Investigation Area Environment (Yes/No) Stability
(Yes/No) (Yes/No)
Land Use Restriction Yes Yes No
Groundwater Use Restrictions Yes Yes No L L . .
SOIL: 1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
SVOCS > DWP, GSIP, and DC ) "
AOI 2-11 Metals > DWP and GSIP Monitored|Rlume Stabiity; Yes o Yes 2) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and Targeted
Excavation
AOIID 2-31 Cap Yes Yes Yes
Plant 2 ID 2-32 -
AREA 5-1 5-1 ID 2-33 Targeted Excavation Yes Yes Yes
ID 2-34
ID 2-35 Groundwater Use Restrictions Yes Yes No
ID 2-49 GW: 1) Groundwater Use Restrictions and Monitored Plume Stability
VOCs > DW Monitored Plume Stability Yes No Yes
1,4-dioxane > Proposed DW (8.5 pg/L) and DW 2) Perched Perched Hydraulic Control
Perched Hydraulic Control Yes Yes Yes
LNAPL: NA, not present NA NA NA NA NA
Land Use Restrictions Yes Yes No
SOlL: ez Use REsGois = Yes No 1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a C
VOCs > DWP, GSIP, and SVIIC ) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
i\éggi EEWP' ESIP, el e Maimiee) Fuins SEEy Es M Vs 2) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and Targeted
Metals > DWP, GSIP, DC, and PSIC Ccap Yes Yes Yes Excavation
Targeted Excavation Yes Yes Yes
Land Use Restrictions Yes Yes No
GW: - - - . .
VOCs > DW and GSI Groundwater Use Restrictions Yes Yes No 1) Land Use Restrictions, Groundwater Use Restrictions, and Monitored Plume Stability
g 1,4-dioxane > Proposed DW (8.5 pg/L) and DW . - .
Plant 2 AOI 2-6 PCBs > DW, GC, and Sol Monitored Plume Stability Yes No Yes 2) Perched Hydraulic Control
AREA 5.2 5-2 AOI 2-14
AOI'ID 2-36 Perched Hydraulic Control Yes Yes Yes
Land Use Restrictions Yes Yes No
CrenEEr Uss ResiEins Yes Vs No 1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
. - 2) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, a Cap, and
Monitored Plume Stability Yes No Yes Targeted Excavation
LNPAIPILE (st Cap Yes Yes Yes 3) LNAPL Recovery (Skimmers)
LNAPL Recovery (Skimmers) Yes Yes Yes 4) Multi-Phase Extraction
Multi-Phase Extraction Yes Yes Yes 5) Excavation
Excavation Yes Yes Yes
Land Use Restrictions Yes Yes No
Groundwater Use Restrictions Yes Yes No L L 5 »
SOIL: 1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
VOCs > DWP, GSIP, and SVIIC Monitored P Stabil v N Y
SVOCs > DWP, GSIP, and DC (il i SEy (& L (& 2) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and
Metals > DWP, GSIP, and PSIC Targeted Excavation
AOI 2-1 Cap Yes Yes Yes
Plant 2 AOI ID 2-59 .
AREA 5.3 5-3 Miscellaneous Targeted Excavation Yes Yes Yes
Data Gap Borings Groundwater Use Restrictions Yes Yes No
GW: 1) Groundwater Use Restrictions and Monitored Plume Stability
VOCs > GSI Monitored Plume Stability Yes No Yes
1,4-dioxane > Proposed DW (8.5 pg/L) & DW 2) Perched Hydraulic Control
Perched Hydraulic Control Yes Yes Yes
LNAPL: NA, not present NA NA NA NA NA
SOIL: No constituents exceed Part 201 Criteria NA NA NA NA NA
A:E,TSZA 5-4 AOI'ID 2-39 GW: No applicable exceedances of Part 201 Criteria NA NA NA NA NA
LNAPL: NA, not present NA NA NA NA NA

See notes on page 7.
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Table 2
Corrective Measures Alternatives Screening Matrix

RCRA Corrective Action Corrective Measures Study
RACER Plants 2, 3, and 6
Lansing, Michigan

Protective of Human . . Control the Source or
Plant and Health and the QlEplicdiagcicanty Demonstrate Plume
s Subarea Associated AOI Summary of Applicable Exceedances Identified Corrective Measures . Objectives L Potential Corrective Measures Alternatives for Further Evaluation
Investigation Area Environment (Yes/No) Stability
(Yes/No) (Yes/No)
Land Use Restrictions Yes Yes No
Groundwater Use Restrictions Yes Yes No L - . .
SOIL: 1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
VOCs > DWP . -
SVOCs > GSIP and DC Monitored|Rlume Stabiity; Yes o Yes 2) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and Targeted
Metals > DWP and GSIP Excavation
Cap Yes Yes Yes
Plant 2 .
AREA 5.5 5-5 AOI 2-15 Targeted Excavation Yes Yes Yes
Groundwater Use Restrictions Yes Yes No
GW: 1) Groundwater Use Restrictions and Monitored Plume Stability
1,4-dioxane > Prop DW (8.5 pg/L) Monitored Plume Stability Yes No Yes
Metals > DW and GSI 2) Perched Hydraulic Control
Perched Hydraulic Control Yes Yes Yes
LNAPL: NA, not present NA NA NA NA NA
Land Use Restrictions Yes Yes No
Groundwater Use Restrictions Yes Yes No L - . .
SoIL: 1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
VOCs > DWP and GSIP Monitored Plume Stability Yes No Yes . o1 A -
Metals > DWP, GSIP, and DC 2) Land .Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and Targeted
Excavation
Cap Yes Yes Yes
Plant 6 AOI 6-18 .
AREA 5.6 5-6 AOI 6-48 Targeted Excavation Yes Yes Yes
L Groundwater Use Restrictions Yes Yes No
VOCs > DW and GSI ] N 1) Groundwater Use Restrictions and Monitored Plume Stability
X Monitored Plume Stability Yes No Yes
AAInEne > Fiep DY (@B e 2) Perched Hydraulic Control
Metals > DW and GSI b
Perched Hydraulic Control Yes Yes Yes
LNAPL: NA, not present NA NA NA NA NA
Land Use Restrictions Yes Yes No
soIL: Groundwater Use Restrictions Yes Yes No 1) Land Use Restrictions, Groundwater Use Restrictions, and Monitored Plume Stability
VOCs > DWP, GSIP, and SVIIC . . . -
Metals > DWP and GSIP Monitored Plume Stability Yes No Yes 2) Land .Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and Targeted
Excavation
Targeted Excavation Yes Yes Yes
Plant 6 AOI 6-43 -
AREA 5.7 5-7 AOI 6-88 Land Use Restrictions Yes Yes No
GW: - - - . .
VOCs > DW, GSI, and GWur Groundwater Use Restrictions Yes Yes No 1) Land Use Restrictions, Groundwater Use Restrictions, and Monitored Plume Stability
:/i:;:;giagsv::?gossf el (5 (KAL) Monitored Plume Stability Yes No Yes 2) Perched Hydraulic Control
Perched Hydraulic Control Yes Yes Yes
LNAPL: NA, not present NA NA NA NA NA
Land Use Restrictions Yes Yes No
e U ReSHlEnIiE VEB WEs 2 1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
SOIL: . -
Metals > GSIP and PSIC Wtz (Pl Sty yes Mo yes 2) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and Targeted
Cap Yes Yes Yes S EEEe
Plant 6 5.8 AOI6-49 Targeted Excavation Yes Yes Yes
AREA 5-8 AOI 6-81
Groundwater Use Restrictions Yes Yes No
GW: 1) Groundwater Use Restrictions and Monitored Plume Stability
1,4-dioxane > Proposed DW (8.5 pg/L) Monitored Plume Stability Yes No Yes
Metals > DW and GSI 2) Perched Hydraulic Control
Perched Hydraulic Control Yes Yes Yes
LNAPL: NA, not present NA NA NA NA NA

See notes on page 7.
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Table 2
Corrective Measures Alternatives Screening Matrix

RCRA Corrective Action Corrective Measures Study
RACER Plants 2, 3, and 6
Lansing, Michigan

Protective of Human . . Control the Source or
Plant and Health and the QlEplicdiagcicanty Demonstrate Plume
s Subarea Associated AOI Summary of Applicable Exceedances Identified Corrective Measures . Objectives L Potential Corrective Measures Alternatives for Further Evaluation
Investigation Area Environment (Yes/No) Stability
(Yes/No) (Yes/No)
SOIL: No constituents exceed Part 201 Criteria NA NA NA NA NA
AOI 6-16/6-33
AOI 6-59 Groundwater Use Restrictions Yes Yes No
AOI ID 6-36 . 1) Groundwater Use Restrictions and Monitored Plume Stability
Plant 6 GW: 5 o
AREA 6 NA ID 6-38 Metals > DW and GSI Monitored Plume Stability Yes No Yes
ID 6-39 2) Perched Hydraulic Control
ID 6-75 Perched Hydraulic Control Yes Yes Yes
LNAPL: NA, not present NA NA NA NA NA
Land Use Restrictions Yes Yes No
SOIL: Grounawater Use Restrictions Yes Yes Nz 1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
VOCs > DWP, GSIP, DC, SVIIC, and Cgy n ili
SVOCs > GSIP & DC WimiEs AN SEEiy VEB it VEB 2) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and Targeted
Metals > GSIP Cap Yes s Yes Excavation
Plant 6 AOI 6-17 .
AREA 7 NA AOI 6-47 Targeted Excavation Yes Yes Yes
Groundwater Use Restrictions Yes Yes No
GW: 1) Groundwater Use Restrictions and Monitored Plume Stability
VOCs > DW and GSI Monitored Plume Stability Yes No Yes
Metals > DW and GSI 2) Perched Hydraulic Control
Perched Hydraulic Control Yes Yes Yes
LNAPL: NA, not present NA NA NA NA NA
Land Use Restrictions Yes Yes No
SOIL:
SVOCs > DWP and GSIP Groundwater Use Restrictions Yes Yes No 1) Land Use Restrictions, Groundwater Use Restrictions, and Monitored Plume Stability
AOI 2-7 Metals > DWP and GSIP
Plant 2 - -
AREA 8 NA AOI'ID 2-37 Monitored Plume Stability Yes No Yes
AOI'ID 2-38
GW: No applicable exceedances of Part 201 Criteria NA NA NA NA NA
LNAPL: NA, not present NA NA NA NA NA
Land Use Restrictions Yes Yes No
SOIL: Groundwater Use Restrictions Yes Yes No 1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
VOCs > DWP, GSIP, DC, SVIIC, and C i ili _ - . -
SVOCs > DWP, GSIP, and DC sat Monitored Plume Stability WEs D VES 2) Land .Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and Targeted
Excavation
Cap Yes Yes Yes
Targeted Excavation Yes Yes Yes
Plant 6 AOI 6-60
ARaEnA 5 NA Miscellaneous Land Use Restrictions Yes Yes No
Data Gap Groundwater Use Restrictions Yes Yes No 1) Land Use Restrictions, Groundwater Use Restrictions, and Monitored Plume Stability
GW: - - A - A
VOCs > DW, GSI, FESL, and GWyr Monitored Plume Stability Yes No Yes 2) Laqd Use Regtrlctlons, Groundwater Use Restrictions, Monitored Plume Stability, and In-Situ
Chemical Oxidation
Metals > DW and GSI ] i .
In-Situ Chemical Oxidation Yes Yes Yes §
3) Perched Hydraulic Control
Perched Hydraulic Control Yes Yes Yes
LNAPL: NA, not present NA NA NA NA NA
SOIL: Monitored P Stabili Yo N Y 1) Monitored Plume Stabili
AOI 6-19 Metals > GSIP ITEEe) HNHE SE es ° es ty
Plant 6 NA AOI 6-63
AREA 10 AOI 6-82 GW: No constituents exceed Part 201 Criteria NA NA NA NA NA
LNAPL: NA, not present NA NA NA NA NA

See notes on page 7.
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Table 2
Corrective Measures Alternatives Screening Matrix

RCRA Corrective Action Corrective Measures Study
RACER Plants 2, 3, and 6
Lansing, Michigan

Protective of Human . . Control the Source or
Plant and Health and the QlEplicdiagcicanty Demonstrate Plume
s Subarea Associated AOI Summary of Applicable Exceedances Identified Corrective Measures . Objectives L Potential Corrective Measures Alternatives for Further Evaluation
Investigation Area Environment (Yes/No) Stability
(Yes/No) (Yes/No)
Land Use Restrictions Yes Yes No
SOIL: Groundwater Use Restrictions Yes Yes No 1) Land Use Restrictions, Groundwater Use Restrictions, and Monitored Plume Stability
VOCs > DWP, GSIP, and SVIIC
SVOCs > GSIP 5 - 2) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and Targeted
Metals > DWP and GSIP Monitored Plume Stability Yes No Yes Excavation
Targeted Excavation Yes Yes Yes
Plant 3
AREA 11 NA AOI'ID 3-54
Groundwater Use Restrictions Yes Yes No
Gw: 1) Groundwater Use Restrictions and Monitored Plume Stability
VO(;, B s G Monitored Plume Stability Yes No Yes
s> an 2) Perched Hydraulic Control
Perched Hydraulic Control Yes Yes Yes
LNAPL: NA, not present NA NA NA NA NA
MW-04-02 SOIL: No applicable exceedances of Part 201 Criteria NA NA NA NA NA
Plant 3 (TD=132.7") ] ) -
AREA 12 NA MW-04-03 GW: No applicable exceedances of Part 201 Criteria NA NA NA NA NA
(TD=88.25) LNAPL: NA, not present NA NA NA NA NA
SOIL: No constituents exceed Part 201 Criteria NA NA NA NA NA
Plant 3 Background . . -
AREA 13 NA Sample GW: No applicable exceedances of Part 201 Criteria NA NA NA NA NA
LNAPL: NA, not present NA NA NA NA NA
Land Use Restrictions Yes Yes No
SOIL: . . - . -
Metals > DWP and GSIP Groundwater Use Restrictions Yes Yes No 1) Land Use Restrictions, Groundwater Use Restrictions, and Monitored Plume Stability
AOI 3-10 Monitored Plume Stability Yes No Yes
Plant 3 .
AREA 14 NA Misc. Data Gap
Borings GW: Groundwater Use Restrictions Yes Yes No
Mete-\ls >DW & GSI 1) Groundwater Use Restrictions and Monitored Plume Stability
Monitored Plume Stability Yes No Yes
LNAPL: NA, not present NA NA NA NA NA
Land Use Restrictions Yes Yes No
SOIL:
VOCs > DWP . - . . -
SVOCs > GSIP Groundwater Use Restrictions Yes Yes No 1) Land Use Restrictions, Groundwater Use Restrictions, and Monitored Plume Stability
Metals > GSIP
Monitored Plume Stability Yes No Yes
Plant 3 .
AREA 15 NA AOI'ID 3-15 Groundwater Use Restrictions Yes Yes No
. 1) Groundwater Use Restrictions and Monitored Plume Stability
SUE Monitored Plume Stability Yes No Yes
1,4-dioxane > Proposed DW (8.5 pg/L) 2) Perched Hydraulic Control
Perched Hydraulic Control Yes Yes Yes
LNAPL: NA, not present NA NA NA NA NA

See notes on page 7.
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Table 2
Corrective Measures Alternatives Screening Matrix

RCRA Corrective Action Corrective Measures Study
RACER Plants 2, 3, and 6
Lansing, Michigan

Protective of Human . . Control the Source or
Plant and Health and the QlEplicdiagcicanty Demonstrate Plume
s Subarea Associated AOI Summary of Applicable Exceedances Identified Corrective Measures . Objectives L Potential Corrective Measures Alternatives for Further Evaluation
Investigation Area Environment (Yes/No) Stability
(Yes/No) (Yes/No)
Land Use Restrictions Yes Yes No
SoIL: CleuEEEY U RESHlEnIiE VEB Ves 2 1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
S . -
SWEIEs > DR, EEIlR, el Die Wtz (Pl Sty yes Mo )es 2) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and Targeted
Plant 3 Metals > DWP, GSIP, and DC e -
AREA 16 NA AOI 3-11 Cap Yes Yes Yes
Targeted Excavation Yes Yes Yes
GW: No constituents exceed Part 201 Criteria NA NA NA NA NA
LNAPL: NA, not present NA NA NA NA NA
SOIL: Land Use Restrictions Yes Yes No
\S/\C/)gé:i)é\/SF;PGSIP &t SIS Groundwater Use Restrictions Yes Yes No 1) Land Use Restrictions, Groundwater Use Restrictions, and Monitored Plume Stability
IS > Rl Monitored Plume Stability Yes No Yes
Land Use Restrictions Yes Yes No
GW: Groundwater Use Restrictions Yes Yes No 1) Land Use Restrictions, Groundwater Use Restrictions and Monitored Plume Stability
VOCs > DW, GSI, and GWy,.
Metals > DW & GSI Monitored Plume Stability Yes No Yes 2) Perched Hydraulic Control
Perched Hydraulic Control Yes Yes Yes
Plant 3 AOI 3-3
ARE?A 17 NA AOI3-4 Land Use Restriction Yes Yes No
AOI 3-9 o o : -
CrenEE Uss ResiEins Yes Vs No 1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
Monitored Pl Stabil vi N vi 2) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, a Cap, and
(e (ALWE Sy € O € Targeted Excavation
Cap Yes Yes Yes ik i
LNAPL: Present 3) Soil-Vapor Extraction
Soil-Vapor Extraction Yes Yes Yes 4) LNAPL Recovery (Skimmers)
LNAPL Recovery (Skimmers) Yes Yes Yes 5) Multi-Phase Extraction
Multi-Phase Extraction Yes Yes Yes 6) Excavation
Excavation Yes Yes Yes
Land Use Restrictions Yes Yes No
SOIL: Sriauiie Ry Use ResiEs es es b 1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
SYEEs > DR, CEIR, &l e Maiies) Fvins SElGy es M es 2) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and Targeted
Metals > DWP and GSIP .
Plant 3 NA AOI 3-2 c v v v Excavation
AREA 18 AOI 3-6 ap s s s
Targeted Excavation Yes Yes Yes
GW: No constituents exceed Part 201 Criteria NA NA NA NA NA
LNAPL: NA, not present NA NA NA NA NA

See notes on page 7.
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Table 2
Corrective Measures Alternatives Screening Matrix

RCRA Corrective Action Corrective Measures Study
RACER Plants 2, 3, and 6
Lansing, Michigan

Protective of Human . . Control the Source or
Plant and Health and the QlEplicdiagcicanty Demonstrate Plume
s Subarea Associated AOI Summary of Applicable Exceedances Identified Corrective Measures . Objectives L Potential Corrective Measures Alternatives for Further Evaluation
Investigation Area Environment (Yes/No) Stability
(Yes/No) (Yes/No)
Land Use Restrictions Yes Yes No
Groundwater Use Restrictions Yes Yes No L L . .
soIL: 1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
SVOCs > GSIP Monitored Plume Stability Yes No Yes - - 5 o
Metals > DWP, GISP, and DC 2) Land .Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and Targeted
Cap Yes Yes Yes Excavation
Plant 3
AREA 19 NA AOI'ID 3-17 :
Targeted Excavation Yes Yes Yes
ow: Groundwater Use Restrictions Yes Yes No
Metr;lls > DW and GSI 1) Groundwater Use Restrictions and Monitored Plume Stability
Monitored Plume Stability Yes No Yes
LNAPL: NA, not present NA NA NA NA NA
Land Use Restrictions Yes Yes No
Groundwater Use Restrictions Yes Yes No L L 5 .
SOIL: 1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
SVOCs > GSIP Monitored Plume Stability Yes No Yes - . ; -
Metals > DWP, GSIP, and PSIC 2) Land .Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and Targeted
Plant 3 Excavation
AREA 20 NA AOI 3-51 Cap Yes Yes Yes
Targeted Excavation Yes Yes Yes
GW: No constituents exceed Part 201 Criteria NA NA NA NA NA
LNAPL: NA, not present NA NA NA NA NA
Land Use Restrictions Yes Yes No
Groundwater Use Restrictions Yes Yes No L L . .
1) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and a Cap
SOIL: . "
Metals > DWP, GSIP, and DC Monitored|Rlume Stabiity; Yes o Yes 2) Land Use Restrictions, Groundwater Use Restrictions, Monitored Plume Stability, and Targeted
Plant 3 Excavation
AREA 21 NA AOI3-51 Cap Yes Yes Yes
Targeted Excavation Yes Yes Yes
GW: No constituents exceed Part 201 Criteria NA NA NA NA NA
LNAPL: NA, not present NA NA NA NA NA

Acronyms and Abbreviations:

> = greater than

AOQI = area of interest

Csa = Soil Saturation Concentration Criteria

DC = Direct Contact Criteria
DW = Residential Drinking Water Criteria
DWP = Drinking Water Protection Criteria

FESL = Flammability and Explosivity Screening Level

GC = Groundwater Contact

GSI = Groundwater/Surface Water Interface

GSIP = Groundwater/Surface Water Interface Protection

GW = groundwater

GWy,.n, = draft Groundwater Concentrations for Vapor Intrusion
ISCO = in-situ chemical oxidation

LNAPL = light non-aqueous phase liquid

NA = not applicable Not Applicable

Part 201 Criteria = Part 201 Generic Cleanup Criteria
PCB = polychlorinated biphenyl

Prop = proposed

PSIC = Particulate Soil Inhalation Criteria

RCRA = Resource Conservation and Recovery Act

Sol = solubility

SVIIC = Soil Volatilization to Indoor Air Inhalation Criteria
SVOC = semivolatile organic compound

ug/L = micrograms per liter

VOC = volatile organic compound
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Table 3a DRA FT

Evaluation of Corrective Measures Alternatives

RCRA Corrective Action Corrective Measures Study
RACER Plants 2, 3, and 6
Lansing, Michigan

CBCE] Site-Wide
Investigation Area
Media Soil, Groundwater, and LNAPL Groundwater
Corrective
Measures Land Use Restrictions Groundwater Use Restrictions Monitored Plume Stability Perched Hydraulic Control i
Alternative
« Land Use Restrictions: Includes limiting future use ;hGrountjtwattgr UsedResmcftlonlsl: Inclut(:]es zror_nbmng . r'g:/%eersfgéagzg%ios:[?r;md; T;?f';onlz?nzrggg? thlant * Hydraulic control (i.e., pump and treat) is composed of
of the Site to commercial and/or industrial, Site-wide etﬁonss'tru: on [an Kuse N dwe ts 01[ other ewcss gddition surface cover will be maimainped/retained t()é' pumping wells located near the property boundaries to
Description contaminated soil management, Site-wide vapor ﬁ': aﬁonI irzsx :J?r?e? ﬂLUrno\;V: t\j\/riﬂ?rtr?: r;ilérenp;i::?: ::)f buildin: Yslabs asphalt, concrete) near soil and o (PR @i G € SEUED MEES, BHEEES
P intrusion exposure restrictions, subgrade utility gl i ' yd " purp d ti f sub pf round%vater i;n ;C[S t'o minimize infiltration and groundwater would be treated with an above-grade system,
restrictions, and health and safety requirements for evalual l_ng 9'0““ water, remediation -o subsurface |9 L P X and treated water would be discharged to a POTW or
. . Lo contamination, or short-term dewatering for maximize the potential for the perched groundwater
intrusive activities >. : . : surface water body.
construction purposes. plume to remain stable and on site.
« A groundwater monitoring program would verify the
stability of the groundwater plume over time.
« Restrictions are a reliable legal mechanism to * Monitoring groundwatgr in the storm sewer dunng dry 1, Due to the heterogeneities in the perched groundwater
Long-term - . . N weather flow would verify that COCs leaving the Site do ) e co X
S « Restrictions are a reliable legal mechanism to restrict current and future groundwater use at the " zone, it would be difficult to operate and maintain a reliable
Reliability and N . 3 not exceed surface water quality standards at the Grand N s X
Effectiveness restrict current and future land use at the Site. Site. River and effective system to contain Site groundwater; large
I L variations in capture and flow rates are expected.
« The building slabs would minimize infiltration and p p
maximize the potential for the groundwater plume to
remain stable and on site.
« The groundwater monitoring program would monitor
plume stability and the reduction in COC mass present
at the Site from natural processes.
Reduction in the « Monitoring groundwater in the storm sewer during dry |+ Hydraulic control would reduce the toxicity, mobility, and
L s « Land use restrictions do not reduce the toxicity, « Groundwater use restrictions do not reduce the weather flow would verify that COCs leaving the Site do |volume of impacted groundwater at the Site by preventing
Toxicity, Mobility, or - . - s . . y Lo N .
mobility, or volume of waste at the Site. toxicity, mobility, or volume of waste at the Site. not exceed surface water quality standards at the Grand |off-site migration by extracting groundwater and treating the
Volume of Waste N .
River. extracted groundwater with an above-grade system.

« The preservation of existing building slabs would
minimize infiltration and maximize the potential for the
groundwater plume to remain stable and on site.

+ Based on current data, the groundwater plume is « Due to the complexities in hydraulics and range of

. ) ) « Restrictions are a reliable legal mechanism to stable. . o . -
Short-term « Restrictions are a reliable legal mechanism to N X - P contaminants requiring treatment, multiple pumping tests
q ) - ) restrict groundwater use at the Site once they are |+ The building slabs would minimize infiltration and ) )
Effectiveness restrict land use at the Site once they are registered. . N X and an extended field-scale pilot test would be conducted tof
registered. maximize the potential for the groundwater plume to N
. . verify long-term performance and cost.
remain stable and on site.
« Hydraulic control would be very difficult to implement due
to the following:
« Interbedded lithology in some areas may not be conducive
« Restrictions would be easy to implement, as « Restrictions would be easy to implement, as « Monitored plume stability would be easy to implement, [for a traditional pump and treat system.
Implementability RACER Trust currently owns the property that would|RACER Trust currently owns the property that would|as the existing monitoring well network would be used |+ Multiple pumping tests would be required to capture the
be restricted. be restricted. for groundwater monitoring. heterogeneities associated with the range of flow,

drawdown, and capture in the interbedded zone.
« The extended field-scale pilot test would be required to
verify long-term performance and cost.

* The restrictions are consistent with current zoning « Hydraulic control would prevent off-site migration, as well

Community for the S.'te (h_eavy industrial). - : The res_tnctlons are con;lstent with cgrrent Z0NiNG |, Aesthetic upgrades to the building slabs and/or Site as control the horizontal and vertical migration of source
« Vapor intrusion exposure restrictions would for the Site (heavy industrial) and are likely to be N NV s W
Acceptance o N . may be desired. area contamination; therefore, it would likely be acceptable
eliminate the SVIIC exposure risk for future property |accepted by the community. K
to the community.
owners.
« The restrictions are consistent with current zoning
for the Site (heavy industrial) and are readily « Data collected during groundwater monitoring would be
acceptable by the MDEQ. « Groundwater use restrictions in areas with . « Hydraulic control is widely accepted by the MDEQ as a
MDEQ Acceptance ; . - L. . provided to the MDEQ to show that the groundwater X ©
« Vapor intrusion exposure restrictions have been  [municipal services are acceptable to the MDEQ. . . remedial option.
X N plume remains stable over time.
accepted by the MDEQ to address vapor intrusion
exposure risk.
« Additional characterization to refine the areas that would
require containment and/or source control.
« Pumping tests to capture the heterogeneities associated
with the range of flow, drawdown, and capture in the
interbedded zone.
. . « Treatability testing to determine the appropriate treatment
Pre-Design Testing |+ None * None * None ty 9 pprop

technologies to meet the standards based on the range of
contaminants at the Site.

« Geochemical analysis of groundwater required for proper
design of the above-grade treatment system.

« Extended field-scale pilot test would be required to verify
long-term performance and cost.

« This option would generate waste, have long-term energy

« Restrictions do not generate waste, have energy |+ Restrictions do not generate waste, have energy |+ The groundwater monitoring program would generate reqlitementsiand/emissions relatedltolthe constructionand

Sustainability

requirements, or increase emissions. requirements, or increase emissions. minimal waste. . N
operation of the hydraulic control system.
Corrective Measure Site-Wide Site-Wide Site-Wide Site-Wide
Area
Cost for 30-Year Monitoring/Maintenance Duration: Cost for 30-Year O&M Duration:

$4,124,000 $21,800,000

Pilot Testing/Design/Full-

Cost® 484,000 475,000 Groundwater Sampling: $2,784,000 ST $3,374,000
I.nitial Surface Cover and e R A
Vegetation Control a.nd Surface' $1,218,000 Monitoring (annual cost): $96,000
Cover Maintenance :
Well Abandonment (year 30) $122,000 Annual O&M (annual cost): $517,000
General Notes: Acronyms and Abbreviations:
1. Current hydraulic control has been evaluated under the worse-case scenario that the perched plume does not remain stable. Actual implementation COC = constituent of concern
of hydraulic control would be limited to areas with plume(s) that are not stable. LNAPL = light non-aqueous phase liquid
2. Health and safety requirements for intrusive activities are only required in Areas 2, 5-1, 5-2, 5-3, 5-5, 5-6, 7, 9, 16, 17, 18, 19, 20, and 21. Subgrade MDEQ = Michigan Department of Environmental Quality
utility restrictions are required in Areas 2, 5-1, 5-2, 5-5, 5-6, 5-8, and 17. O&M = operation and maintenance
3. Major cost assumptions for hydraulic control include: POTW = publically owned treatment works
« Long-term (approximately 1 year) treatability testing will be required. RACER = Revitalizing Auto Communities Environmental Response
« Influent groundwater concentrations are summarized in Appendix E. SVIIC = Soil Volatilization to Indoor Air Inhalation Criteria

« The treatment process will include equalization, aeration, pH adjustment, filtration, air stripping, advanced oxidation,
ion exchange, and granular-activated carbon.
« 30 years of system operation.
4. All cost estimates presented have been prepared for the purposes of comparing potential remedial alternatives. The information in this cost estimate is based on the available information regarding the Site investigation and the anticipated scope
of the remedial alternative. Changes in the cost elements are likely to occur as a result of new information and data collected during the engineering design of the remedial alternative. This cost estimate is expected to be within -30% to +50% of

the actual project cost. Utilization of this cost estimate information beyond the stated purpose is not recommended. ARCADIS is not licensed to provide financial or legal consulting services; as such, this cost estimate information is not intended to
be used for complying with financial reporting requirements associated with liability reserves.
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Table 3b
Evaluation of Corrective Measures

Alternatives

RCRA Corrective Action Corrective Measures Study
RACER Plants 2, 3, and 6

Lansing, Michigan

Plant and Investigation Area

Lower 1,4-Dioxane Plants 2 and 3

Media

Groundwater

Corrective Measures Alternative*

Source Area ISCO

Hydraulic Containment

Description

« Injection of a chemical oxidant through injection wells to reduce source area 1,4-dioxane|
concentrations.

« Hydraulic containment would be composed of pumping wells located at Plant 2 near the downgradient
(i.e., southern) edge of the lower 1,4-dioxane plume to prevent off-site migration. Based on the range of
contaminants at the Site, treatment would require an above-grade treatment system that may include
equalization, aeration, pH adjustment, filtration, air stripping, advanced oxidation, ion exchange, and
granular-activated carbon. The treatment system effluent would be discharged in accordance with a
National Pollutant Discharge Elimination System permit or publicly owned treatment works permit.

Long-term Reliability and
Effectiveness

« ISCO injections would effectively reduce source mass contributing to the deep 1,4-
dioxane plume.

« Hydraulic capture at the toe of the deep 1,4-dioxane plume would be a reliable and effective way to
prevent off-site migration of impacted groundwater.

Reduction in the Toxicity, Mobility,
or Volume of Waste

« This option does reduce the toxicity and volume of impacted groundwater at the Site in
the source area.
« ISCO in the source area will not prevent off-site migration at the toe of the plume.

« On-site hydraulic containment would reduce the toxicity, mobility, and volume of impacted groundwate
at the Site by preventing off-site migration by extracting groundwater and treating the extracted
groundwater with an above-grade system.

Short-term Effectiveness

« ISCO injections would be conducted to reduce source mass contributing to the deep 1,4
dioxane plume; however, in the short-term, rebound (the diffusion of COCs from the non-
mobile to mobile pore space after treatment) is likely to occur, multiple injections may be
required.

« Pumping tests will be required to ensure capture by pumping is feasible.
* Once Implemented, hydraulic containment will be effective immediately.

Implementability

* MDEQ approval for injection would be required prior to implememtation.
« Additional field pilot testing is required to verify feasibility prior to full-scale
implementation.

« Hydraulic containment would be easily implementable at the toe of the plume.

Community Acceptance

« Reduction of source mass will be acceptable to the community.

« Hydraulic containment would prevent off-site migration; therefore, it would likely be acceptable to the
community.

MDEQ Acceptance

« ISCO is widely accepted by the state as a remedial option; however, there may be
additional requirements to obtain approval to complete injections in a well-head protection
zone.

« Hydraulic containment is widely accepted by the MDEQ as a remedial option.

Pre-Design Testing

« Investigation to further define treatment area.
« Field injection test to determine injection hydraulics and oxidant transport.

« Pumping tests would be required to verify performance and cost.

Sustainability

« Injection activities would generate minimal waste, have some energy requirements
(electric/fuel consumption), and minor emissions related to the injection activities.

« This option would generate waste, have long-term energy requirements, and emissions related to the
construction and operation of the hydraulic control system.

2
UAEHTIEHT AV 4,100 ¢ (deep 1,4—dioizgé0(>)08.ﬂ5 ppb footprint)
Cost for 30-Year O&M Duration:
Total: $12,912,000
Cost ? $2,720,000 Pilot Testing/Design/Full-Scale Installation: $1,092,000
Annual Performance Monitoring (annual cost): $72,000
Annual O&M (annual cost): $322,000

Notes:

1. Corrective measures alternatives also include land use restrictions, groundwater use restrictions, and monitored plume stability as evaluated in Table 3a. Cap inspection and maintenance cost are
included with the monitored plume stability cost.

2

. Major cost assumptions for hydraulic containment, aggressive pump and treat, and groundwater recirculation are as follows:

« No source mass is present in the perched zone in the vicnity of the colesium (Plant 3, Area 11) that is contributing to the lower 1,4-dioxane plume

« The treatment process will include equalization, aeration, pH adjustment, filtration, air stripping, advanced oxidation,
ion exchange, and granular-activated carbon.

« Timeframe of operation for the hydraulic containment based on 30 years of system operation.

« Estimated timerames for aggressive pump and treat (15 years) and groundwater recirculation (10 years) is based on the estimated timeframe to attain current drinking water standards for 1,4-dioxane by
achieving 2-3 pore flushes throughout the lower 1,4-dioxane plume.

3. All cost estimates presented have been prepared for the purposes of comparing potential remedial alternatives. The information in this cost estimate is based on the available information regarding the Site investigation and the
anticipated scope of the remedial alternative. Changes in the cost elements are likely to occur as a result of new information and data collected during the engineering design of the remedial alternative. This cost estimate is expected to
be within -30% to +50% of the actual project cost. Utilization of this cost estimate information beyond the stated purpose is not recommended. ARCADIS is not licensed to provide financial or legal consulting services; as such, this cost
estimate information is not intended to be used for complying with financial reporting requirements associated with liability reserves.

Acronyms and Abbreviations:
COC = constituent of concern

ft? = square feet

ISCO = in-situ chemical oxidation

MDEQ = Michigan Department of Environmental Quality

O&M = operation and maintenance
ppb = parts per billion

RCRA = Resource Conservation and Recovery Act

CMS Tables 2 3 4 & App E_2014 DRAFT_06042014.xIsx(Table 3b - Lower 1,4-D)
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Table 3b
Evaluation of Corrective Measures Alternatives

RCRA Corrective Action Corrective Measures Study

DRAFT

RACER Plants 2, 3, and 6
Lansing, Michigan

Plant and Investigation Area

Lower 1,4-Dioxane Plants 2 and 3

Media

Groundwater

Corrective Measures Alternative*

Aggressive Pump and Treat

Groundwater Recirculation

Description

« Aggressive pump and treat would be composed of pumping wells located at Plant 2 near
the downgradient edge of the lower 1,4-dioxane plume to prevent off-site migration. In
addition, pumping wells would be located along the spine of the plume and in the source
area located on Plant 3. Based on the range of contaminants at the Site, treatment would
require an above-grade treatment system that may include equalization, aeration, pH
adjustment, filtration, air stripping, advanced oxidation, ion exchange, and granular-activated
carbon. The treatment system effluent would be discharged in accordance with a National
Pollutant Discharge Elimination System permit or publicly owned treatment works permit.

* The remedy consists of extraction of groundwater from the plume via extraction wells, above-
grade treatment of groundwater, and reinjection of treated groundwater back into the plume via
injection wells. Based on the range of contaminants at the Site, treatment would require an above:
grade treatment system that may include equalization, aeration, pH adjustment, filtration, air
stripping, advanced oxidation, ion exchange, and granular-activated carbon. Any excess treatmen
system effluent that cannot be re-injected would be discharged in accordance with a National
Pollutant Discharge Elimination System permit or publicly owned treatment works permit.

Long-term Reliability and Effectiveness

« Pumping at the toe and along the spine of the deep 1,4-dioxane plume would be a reliable
and effective way to prevent off-site migration of impacted groundwater.

« Pumping along the entire plume increases pore flushes and reduces concentrations more
efficiently and effectively than hydraulic containment.

« Groundwater recirculation would be a reliable and effective way to prevent off-site migration of
impacted groundwater.

« Recirculation increases pore flushes and reduces concentrations more effectively and efficiently
than pumping options.

Reduction in the Toxicity, Mobility, or Volume
of Waste

« Aggressive pump and treat would reduce the toxicity, mobility, and volume of impacted
groundwater at the Site by preventing off-site migration by extracting groundwater and
treating the extracted groundwater with an above-grade system.

« Aggressive pump and treat would reduce mass faster than the hydraulic containment
option.

« Groundwater recirculation would reduce the toxicity, mobility, and volume of impacted
groundwater at the Site by preventing off-site migration by extracting groundwater and treating the
extracted groundwater with an above-grade system.

« Groundwater recirculation reduces mass faster than pumping only options.

Short-term Effectiveness

« Pumping test will be required to ensure capture by pumping is feasible.
« Once implemented aggressive pump and treat will be effective immediately.

« Pumping test will be required to ensure capture by pumping is feasible.
« Injection test will be required to ensure reinjection of treated water is feasible.
« Once implemented recirculation will be effective immediately.

Implementability

« Aggressive pump and treat will be moderately difficult to implement due to piping/trenching
under Saginaw and through existing source areas.

« Groundwater recirculation will be moderately difficult to implement due to piping/trenching under
Saginaw and through existing source areas. Special care/maintenance will be required to keep
injection/extraction wells from fouling.

Community Acceptance

« Aggressive pump and treat would prevent off-site migration; therefore, it would likely be
acceptable to the community.

« Groundwater recirculation would prevent off-site migration; therefore, it would likely be acceptablg
to the community.

MDEQ Acceptance

* Pump and treat is widely accepted by the MDEQ as a remedial option.

« Groundwater recirculation is acceptable to the MDEQ as a remedial option.

Pre-Design Testing

« Pumping tests would be required to verify performance and cost.

* Pumping and injection tests would be required to verify performance and cost.

Sustainability

« This option would generate waste, have long-term energy requirements, and emissions
related to the construction and operation of the hydraulic control system.

« This option would generate waste, have long-term energy requirements, and emissions related to|
the construction and operation of the hydraulic control system.

Treatment Area

890,000 ft*
(deep 1,4-dioxane > 8.5 ppb footprint)

890,000 ft*
(deep 1,4-dioxane > 8.5 ppb footprint)

Cost®

Cost for 15-Year O&M Duration’:

Cost for 10-Year O&M Duration’:

Total: $12,101,000 Total: $8,426,000

Pilot Testing/Design/Full-Scale Installation: $2,411,000 Pilot Testing/Design/Full-Scale Installation: $2,706,000
G P TEED (YIS KT (Torjsﬁil $72,000 Annual Performance Monitoring (annual cost): $72,000
Annual O&M (annual cost): $574,000 Annual O&M (annual cost): $500,000

General Notes:

1. Corrective measures alternatives also include land use restrictions, groundwater use restrictions, and monitored plume stability as evaluated in Table 3a. Cap inspection and maintenance cost are

included with the monitored plume stability cost.

2. Major cost assumptions for hydraulic containment, aggressive pump and treat, and groundwater recirculation are as follows:
« No source mass is present in the perched zone in the vicnity of the colesium (Plant 3, Area 11) that is contributing to the lower 1,4-dioxane plume

* The treatment process will include equalization,

ion exchange, and granular-activated carbon.

aeration, pH adjustment, filtration, air stripping, advanced oxidation,

« Timeframe of operation for the hydraulic containment based on 30 years of system operation.
« Estimated timerames for aggressive pump and treat (15 years) and groundwater recirculation (10 years) is based on the estimated timeframe to attain current drinking water standards for 1,4-dioxane by
achieving 2-3 pore flushes throughout the lower 1,4-dioxane plume.

3. All cost estimates presented have been prepared for the purposes of comparing potential remedial alternatives. The information in this cost estimate is based on the available information regarding the Site investigation and the anticipated
scope of the remedial alternative. Changes in the cost elements are likely to occur as a result of new information and data collected during the engineering design of the remedial alternative. This cost estimate is expected to be within -30% to
+50% of the actual project cost. Utilization of this cost estimate information beyond the stated purpose is not recommended. ARCADIS is not licensed to provide financial or legal consulting services; as such, this cost estimate information is not
intended to be used for complying with financial reporting requirements associated with liability reserves.

Acronyms and Abbreviations:
COC = constituent of concern

ft? = square feet

ISCO = in-situ chemical oxidation

MDEQ = Michigan Department of Environmental Quality

O&M = operation and maintenance
ppb = parts per billion
RCRA = Resource Conservation and Recovery Act

CMS Tables 2 3 4 & App E_2014 DRAFT_06042014.xIsx(Table 3b - Lower 1,4-D)
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Table 3c DRAFT

Evaluation of Corrective Measures Alternatives

RCRA Corrective Action Corrective Measures Study
RACER Plants 2, 3, and 6
Lansing, Michigan

Plant and Investigation Area Plant 2, Area 2
Media Soil
Corrective Measures Alternative * Cap* Targeted Soil Excavation®

« A cap would be implemented to cover DC and PSIC soil exceedances.

« The cap would be constructed using clean surface cover (soil or gravel) or existing cover (concrete or
Description asphalt).

* An RC would be filed with the deed prohibiting the removal of the cap and requiring inspections and
maintenance of the cap.

« Targeted excavations would be completed to remove soils exceeding DC, PSIC, and SVIIC near the
property boundary.

« Excavated soils would be transported and disposed in accordance with applicable requirements of
RCRA and all other relevant state and federal laws.

« Targeted excavation would be a reliable and effective way to remove soils exceeding DC, PSIC, and
SVIIC near the property boundary.

« Removal of these soils will eliminate a potential long-term source to groundwater near the property
boundary.

« A cap would effectively prevent particulate inhalation and direct contact with the impacted soils.
« An RC would be filed with the deed prohibiting the removal of the cap to ensure long-term
effectiveness.

Long-term Reliability and
Effectiveness

Reduction in the Toxicity, Mobility,

« The cap would not reduce toxicity or volume of waste. « Removal of impacted soil reduces the toxicity, mobility, and volume of impacted soils at the Site.
or Volume of Waste

« A cap would effectively prevent particulate inhalation and direct contact with the impacted soils once |+ Targeted excavation would be effective in removing soils exceeding DC, PSIC, and SVIIC once

Short-term Effectiveness construction was completed. construction was completed.

« Based on estimated depth (up to 10 feet), excavation for DC and PSIC exceedances may require
shoring, sloping, and/or benching but would be implementable.

« Based on estimated depth (up to 25 feet), excavation to eliminate SVIIC exceedances would require
shoring, sloping, and/or benching; non-traditional utility locating equipment; and potentially water
management and soil solidification and could be difficult to implement.

« Placement of a clean surface cover (soil, gravel) or the utilization of existing cover (concrete or

linsitemosatetiiliy asphalt) to cover the DC and PSIC exceedances could be easily implemented.

. * None (see community acceptance for land use restrictions, groundwater use restrictions, and « Targeted excavation would eliminate soil exceeding DC, PSIC, and SVIIC; therefore, it would likely be
Community Acceptance . o "
monitored plume stability) acceptable to the community.
MDEQ Acceptance « Caps have been accepted by the MDEQ to mitigate DC and PSIC risks in non-residential areas. « Excavations are widely accepted by the MDEQ as a remedial option.
Pre-Design Testing « Evaluation of existing concrete and/or asphalt for potential use as a cap. « Investigation to refine vertical and horizontal targeted excavation area.

« Construction of the cap would not generate waste but would have some energy requirements (fuel
Sustainability consumption) and minor emissions related to the source of the cap material and the construction
activities.

« Targeted excavation activities would generate waste, have some energy requirements (fuel
consumption), and minor emissions related to the construction and transport activities.

Cap Area/Excavation Targeted Excavation Volume for DC and PSIC: 200 cy

Cap Area: 800 ft?

Volume 2 Targeted Excavation Volume for SVIIC: 6,300 cy
Excavation for DC and PSIC: $34,000
Cost ® $9,000
Excavation for SVIIC: $473,000
Notes:

1. Corrective measures alternatives also include land use restrictions, groundwater use restrictions, and monitored plume stability as evaluated in Table 3a. Cap inspection and maintenance cost are included

with the monitored plume stability cost.

2. Excavation volumes are rounded estimates.

3. All cost estimates presented have been prepared for the purposes of comparing potential remedial alternatives. The information in this cost estimate is based on the available information regarding the Site investigation and the anticipated scope of
the remedial alternative. Changes in the cost elements are likely to occur as a result of new information and data collected during the engineering design of the remedial alternative. This cost estimate is expected to be within -30% to +50% of the
actual project cost. Utilization of this cost estimate information beyond the stated purpose is not recommended. ARCADIS is not licensed to provide financial or legal consulting services; as such, this cost estimate information is not intended to be
used for complying with financial reporting requirements associated with liability reserves.

4. Major cost assumptions for a cap are:

«The cap is constructed using clean surface cover (sand).

« Area defined by on RFl investigation data. DC/PSIC exceedance location(s) to the next clean boring location.

Major cost assumptions for targeted excavation are:

« Excavated material is not classified as a Listed or Characteristically Hazardous Waste.

* No shoring will be required and any materials removed for excavation benching, and sloping will not require off-site transport and disposal.

« Benching, sloping, groundwater management/disposal activities are incidental to the project and are not subject to unit rates.

« DC/PSIC volume based on RFI investigation data, DC/PSIC exceedance location(s) to the next clean boring location.

« SVIIC volume based on RFI investigation data, SVIIC exceedance location(s) to half-way to the next clean boring location. Cost also includes investigation to refine excavation.

o

Acronyms and Abbreviations:

cy = cubic yards

DC = Direct Contact Criteria

ft? = square feet

MDEQ = Michigan Department of Environmental Quality
PSIC = Particulate Soil Inhalation Criteria

RC = Restrictive Covenant

RCRA = Resource Conservation and Recovery Act

RFI = RCRA Facility Investigation

SVIIC = Soil Volatilization to Indoor Air Inhalation Criteria

CMS Tables 2 3 4 & App E_2014 DRAFT_06042014.xIsx(Table 3c - Area 2) Page 11 of 32



Table 3d DRAFT

Evaluation of Corrective Measures Alternatives

RCRA Corrective Action Corrective Measures Study
RACER Plants 2, 3, and 6
Lansing, Michigan

Plant and Investigation Area Plant 2 Area, 5-1

Media Soil

1 4

Corrective Measures Alternative

Cap Targeted Soil Excavation®

* A cap would be implemented to cover DC soil exceedances.
« An existing building slab covers the applicable DC exceedances and would serve as the cap for this|* Targeted excavations would be completed to remove soils exceeding DC.

Description area. « Excavated soils would be transported and disposed in accordance with applicable requirements of
+ An RC would be filed with the deed prohibiting the removal of the cap and requiring inspections and |[RCRA and all other relevant state and federal laws.

maintenance of the cap.

Long-term Reliability and « A cap would effectively prevent direct contact with the impacted soils.

Effectiveness « An RC would be filed with the deed prohibiting the removal of the cap to ensure long-term « Targeted excavation would be a reliable and effective way to remove soils exceeding DC.
effectiveness.
Reduction in the Toxicity, Mobilit L . . . - . . .
Vs Yl The cap would not reduce toxicity or volume of waste. + Removal of impacted soil reduces the toxicity, mobility, and volume of impacted soils at the Site.

or Volume of Waste

. - - . . . . . . . « Targeted excavation would be effective in removing soils exceeding DC once construction was
Short-term Effectiveness « The existing building slab is effectively preventing direct contact with the impacted soils. 9 9 9

completed.
- « A cap would be easy to implement, as there is an existing building slab that cover the DC « Based on estimated depth (5 feet), excavation may require shoring, sloping, and/or benching but

Implementability R X - . X ¥ .

exceedances and is currently preventing direct contact with the impacted soils. would be implementable.

. * None (see community acceptance for land use restrictions, groundwater use restrictions, and « Targeted excavation would eliminate soil exceeding DC; therefore, it would likely be acceptable to

Community Acceptance . - .

monitored plume stability) the community.
MDEQ Acceptance « Caps have been accepted by the MDEQ to mitigate DC risks in non-residential areas. « Excavations are widely accepted by the MDEQ as a remedial option.
Pre-Design Testing * None « Investigation to refine vertical and horizontal targeted excavation area.

« Targeted excavation activities would generate waste, have some energy requirements (fuel

Sustainabilit « There is an existing building slab in place; therefore, no waste or emissions would be generated. X . . - A
y 9 9 P g consumption), and minor emissions related to the construction and transport activities.

Cap Area/Excavation

g Targeted Excavation Volume: 1,000 c
Volume 2 Cap Area: 4,900 f 3 y
Cost® $0 $150,000
Notes:

1. Corrective measures alternatives also include land use restrictions, groundwater use restrictions, and monitored plume stability as evaluated in Table 3a. Cap inspection and maintenance cost are included

with the monitored plume stability cost.

2. Excavation volumes are rounded estimates.

3. All cost estimates presented have been prepared for the purposes of comparing potential remedial alternatives. The information in this cost estimate is based on the available information regarding the Site investigation and the anticipated
scope of the remedial alternative. Changes in the cost elements are likely to occur as a result of new information and data collected during the engineering design of the remedial alternative. This cost estimate is expected to be within -30% to
+50% of the actual project cost. Utilization of this cost estimate information beyond the stated pu