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1.0 INTRODUCTION

This document presents a Corrective Measures Plan (CMP) for a former manufacturing plant property
located at 415 Prairie Ronde Street in Dowagiac, Michigan (MID 005 068 504). This property was
acquired by Prairie Ronde Realty Company (PRR) from Sundstrand Corporation (UTC/Sundstrand) in
1995. Figure 1 is a Site location map showing the PRR property and nearby areas. Figure 2 is a map
showing the PRR property and building. Throughout this CMP, “PRR property” is the property owned by
PRR. “PRR building” is the industrial building on the PRR property. “Site” refers to the PRR property and
areas impacted by releases of chemicals of potential concern (COPC) from the PRR property.

The shallow soil and groundwater beneath this plant were impacted by volatile organic compounds
(VOCs), primarily trichloroethene (TCE) and 1,1,1-trichloroethane (TCA), prior to PRR acquiring the
property. The contamination was discovered in 1983. Subsequently, UTC/Sundstrand (formerly
Sundstrand Heat Transfer, Inc.) entered into a Consent Judgment with the Michigan Department of
Environmental Quality (MDEQ, formerly the Michigan Department of Natural Resources, MDNR) to abate
the contamination. In 1984, a groundwater remediation system with 12 purge wells was installed and put
into operation. The original purge well system has been modified as the contaminant conditions changed;
seven original purge wells have been closed, and five new wells have been installed. The groundwater is
treated in an air stripping tower and is discharged to a nearby drain.

Beginning in 1994, UTC/Sundstrand voluntarily installed a soil vapor extraction (SVE) system on the
property to expedite remediation. UTC/Sundstrand and PRR subsequently voluntarily installed an air
sparge (AS) system after PRR purchased the property in 1995. The AS system was installed at two
locations: at the PRR building and northwest of the PRR property. During the last quarter of 2008, the
SVE and AS systems were shut down after the removal efficiency decreased and with notice to the U.S.
Environmental Protection Agency (USEPA) and MDEQ.

Ongoing monitoring and supplemental Site studies have shown the various remediation systems have
reduced the VOC impact to the Site’s soil and groundwater. TCE and other VOC concentrations have
declined at a rate typically in the range of 15% to 20% per year. However, several areas of relatively
higher VOC concentrations remain, primarily in the original source areas at the plant.

In 2004, MDEQ requested the USEPA assume the regulatory lead for this Site, and PRR subsequently
entered into a Consent Agreement with USEPA to complete the Site’s environmental assessment and
remediation.

Under the Consent Agreement, an enhanced reductive de-chlorination (ERD) pilot study using a
proprietary formula designated as Anaerobic Biochem Plus Zero Valent Iron (ZVI) (ABC®+) was
performed by PRR at the Oil and Solvent Storage Room (OSSR) Area. The ABC®+ pilot test results are
summarized in the Report of ABC®+ Pilot Test, (Mursch, 2011A, also Appendix D). This report
concludes ABC®+ is effective at degrading TCE and its daughter products.

Additional off-PRR property soil vapor and indoor air monitoring were performed under the Consent
Agreement. A sub-slab depressurization system (SSDPS) was installed as an interim remedial measure
at one residence in response to the indoor air monitoring results. The former SVE system at the PRR
building was converted to a SSDPS in 2012.

This CMP is being submitted in accordance with the USEPA Consent Agreement requirements. Section
2 provides interim and final goals for corrective measures. Several corrective measures options are
evaluated in Sections 3 and 4. The proposed corrective measures include continuing to operate the
groundwater collection and treatment system as necessary to protect surface water, ERD to further
reduce TCE and other VOC concentrations in groundwater, monitored natural attenuation (MNA), land
use restrictions and SSDPSs at one residence and the PRR building. Appendix J describes the SSDPS
installed to address air in the PRR building. These corrective measures are able to achieve the goals
specified in this CMP.
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1.1 Current and Reasonably Expected Land Use

The PRR property includes approximately 33 acres of land located in Dowagiac, Michigan. It is used for
industrial and commercial purposes (offices, warehousing and some machining). Figure 1 is a Site
location map.

The PRR property is zoned for heavy industrial use. Adjacent properties to the north, east and south of
the PRR property are also zoned for heavy industrial use. Adjacent properties west of the PRR property
are also in the City of Dowagiac and are zoned for residential use. Property further to the north of the
PRR property is in Wayne Township and is zoned for open space/recreation. Zoning maps for the City
and Township and descriptions of the heavy industrial zoning are in Appendix A.

The PRR property use will remain industrial. A Restrictive Covenant for the PRR property limits future
uses to industrial, warehouse and commercial purposes that under applicable law do not require the
property to meet environmental clean-up or remediation standards for residential uses. The Restrictive
Covenant also prohibits underground storage tanks (USTSs) for petroleum or other hazardous substances
and using any chlorinated solvents on the PRR property. This Restrictive Covenant is recorded at the
Cass County Register of Deeds (Liber 991, page 446 — 491) and a copy is in Appendix B.

The Master Plan for Land Use for the County of Cass, Michigan (Cass County Planning Commission,
2002) identifies the City of Dowagiac as a “primary growth area” and the Township north of the PRR
property as “general agriculture,” and does not suggest land use changes at or near the PRR property.

The impacted groundwater extends northwest of the PRR property into nearby areas in the City of
Dowagiac and Wayne Township. This part of Wayne Township is zoned for open space and recreation,
and much of it is wetland. Impacted groundwater is not used for drinking water in the City or in the
Township. Figure 1 shows the PRR property, the surrounding neighborhoods, Dowagiac City limits and
undeveloped areas in Wayne Township to northwest of the PRR property

Recent data from the 2010 United States Census indicates approximately 730 residents live in the
neighborhoods within 0.2 mile radius of the non-residential PRR property. Of these 730 residents,
approximately 220 are under 18 years old and approximately 100 are over age 65. No sensitive receptor
units (schools, day care facilities, hospitals, dormitories, prisons, retirement housing, etc.) were identified
within 0.2 miles of the non-residential area.

Wetlands exist to the west, northwest, north and northeast of the Site. These wetlands extend onto a
small part of the northeast corner of the PRR property. The wetlands to the northeast are documented
habitat of a Federally-protected species, Mitchell’s satyr butterfly. The Ecological Risk Assessment
(AECOM, 2011) provides additional information on the wetlands and butterfly.

The Restrictive Covenant (see Appendix B) prohibits using groundwater for drinking water on PRR
property. The City of Dowagiac Zoning Ordinance prohibits issuing permits to construct “a building or
structure which is not served by both adequate public water and sewer facilities, or a private system
approved by the County Health Department” (City of Dowagiac Zoning Ordinance, Section 2.20). The
City Ordinance does not regulate existing groundwater use and has not been reviewed by the MDEQ for
consistency with Part 201 of Michigan’s Act 451 of 1994 as amended (Part 201). A new or revised City
ordinance may be pursued, in consultation with the MDEQ.

Portions of the COPC plume with concentrations exceeding MCLs or Part 201 residential Groundwater
Criteria Protective of Drinking Water extend beyond the PRR property and the Dowagiac City limits into
four parcels, at most, in Wayne Township. The Restrictive Covenant and City Ordinance do not apply to
the plume areas extending beyond the City limits. There are no special restrictions on groundwater use
in Wayne Township other than state-wide public health codes for well construction. There is potential for
groundwater use outside the City limits. However, groundwater is not used for drinking water on these
four parcels and individual deed restrictions for these parcels are being considered.
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In the 1990s, the City of Dowagiac extended the City water supply into the “Burmax Park” neighborhood
to the west and northwest of the PRR property (Secor, 2002A). A residential well survey, completed in
1997, identified only one well in Burmax Park used as a drinking water source. This well was sampled in
1997 (Mursch, 1997, reported in Secor, 2002A, Appendix D) and 2006 (Mursch, 2006), and no COPCs
were detected at concentrations exceeding MCLs or Part 201 drinking water criteria. This residential well
is located outside the COPC plume and has been outside the plume for at least 15 years. In 1984 and
2012, the residence’s owner declined the opportunity to connect to the City water. This well and other
non-potable water supply wells to the north and northeast of the PRR property were also sampled in
2006, and no COPCs were detected (Mursch, 2006). This well and another well in Burmax Park used to
water a lawn were sampled again in February 2012, and no VOCs were detected. Appendix | provides
additional information on the Burmax Park groundwater and wells.

One well on Louise Street sampled in the 2006 survey (Mursch, 2006) had a TCE concentration above
the residential Part 201 drinking water criterion (Table 2A in the Human Health Risk Assessment, AECOM
2009A). This well is only used for flushing toilets and laundry, but is not used for drinking water. The
risks associated with potential impacts of these uses on indoor air were evaluated. Using groundwater for
flushing toilets and washing is not predicted to result in unacceptable risks to human health (see

Section 1.4.1 and Appendix G).

Based on the surveys summarized above, there is currently no known use of impacted groundwater for
drinking water and the drinking water exposure pathway is not complete. The Restrictive Covenant for
the PRR property controls future use of groundwater at the property and the City Ordinance controls use
of groundwater in the City limits. There is no known use of impacted groundwater related to the Site in
Wayne Township; however it is possible in the future since there are no general restrictions on
groundwater use in the Township or specific restrictions on the individual parcels that may be affected.
Therefore, deed restrictions on the affected parcels may be pursued.

The Human Health Risk Assessment (AECOM, 2009A) did not identify any complete human exposure
routes (see Section 1.4.1); but groundwater exposure could theoretically occur if a drinking water well
were installed in an impacted area. Investigations of indoor air at the PRR building completed after the
Human Health Risk Assessment identified potential risks associated with exposure in the PRR building.
An interim remedial measure was implemented in June 2012 to address this potential risk (see Section
1.4.1), and VOC concentrations in indoor air at the PRR building were less than regional screening levels
in December 2012 (Mursch, 2013).

The Ecological Risk Assessment (AECOM, 2011) did not identify any ecological impacts (see
Section 1.4.2).

1.2 Summary of Site Conditions

This section describes current soil, groundwater, surface water, sediment and indoor air conditions and
impacts. Section 1.4 summarizes risks associated with impacts. Tables summarizing analytical data are
in Appendix L.

The subsurface conditions and extent of VOC impact at the Site have been comprehensively investigated
by several entities since 1984. The Site’s hydrogeologic conditions and the nature and extent of
environmental impact are well understood. Appendix K is an annotated list of the primary Site
assessments.

1.2.1 Soil

The plant is underlain by glacial outwash deposits. In general, an upper layer of medium to fine sand
grades to sandy gravel. This upper layer is typically 50 to 60 feet thick within the PRR property, and
groundwater in this layer occurs under water table conditions at depths about 20 to 25 feet. The
unsaturated soil under the plant is typically fine silty sand.
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The Site assessments identified potential soil contamination sources (see Table 1 and Figure 2). During
the 1984 studies, the OSSR, north gate area, pit degreasers, API separator, and the Old Barrow Pit
(OBP) were investigated and solvent impact was documented at all these locations. Additional potential
source areas including electrical substations, chrome and zinc plating lines, underground fuel and oil
storage tanks, aboveground gasoline storage tank, demolished residences, Furnace Brick Remediation
Area (FBRA), incinerator, solvent recovery still, cooling water retention lagoons (CWRL), and degreasers
were identified and investigated in the Delta Phase | and Il assessments and in the Baseline
Environmental Assessment (Delta Environmental Consultants, Inc., 1990).

These various potential source areas have been investigated for COPCs including solvents, metals, semi-
volatile compounds, and in some instances polychlorinated biphenyls (PCBs). (PCBs were not detected).
VOCs have been detected in the soil at the OSSR, OBP, API Separator, pit degreaser area, north gate,
and CWRL. Metals have been detected in soil at concentrations above statewide background levels at
the OSSR, OBP, FBRA, and pit degreaser area.

The soil data are summarized in Table 3A in Appendix L which includes soil data from samples above
the groundwater table and soil that has not been excavated and removed from the PRR property as part
of past remedial actions. Older soil data for VOCs were not used if more recent data were available from
approximately the same location because the more recent data are more representative of current
conditions.

The soil samples in Appendix L, Table 3A are organized into several “areas,” which correspond
approximately to areas where COPCs were released or were potentially released in the past. These
areas are:

= Cooling Water Retention Lagoons (CWRL) — These lagoons were filled in, and are now under an
expansion of the PRR building. Soil data for the API separator are included with CWRL data

= Furnace Brick Remediation Area (FBRA) — Soil from this area was excavated and verification
samples were collected

= Former Chrome Plating Line (FCPL)

= Former Pit Degreaser Area (FPDA)

= Former Underground Storage Tanks (FUST)

= North Gate Area (NGA), including adjacent former storage tanks
= Old Borrow Pit (OBP) and former incinerator

= Qil and Solvent Storage Room (OSSR)

=  Wetland

The locations for these areas are shown on Figure 2, except for the wetland soil area, which is located
northeast of the PRR property and Pine Lake Drain.

Certain data from the FBRA are identified as “screened” or “native” soil. The samples from the screened
soil were collected from soil that was excavated as part of that area’s remediation, screened to remove
furnace brick and other debris and then replaced in the excavation. The samples from the native soll
were collected from the bottom of the excavation in soil that was not physically disturbed during
remediation activities.

Certain soil samples were analyzed for “total” chromium, which includes trivalent and hexavalent
chromium. The Michigan Part 201 criteria for hexavalent chromium are much lower than the criteria for
trivalent chromium. The data were compared to Part 201 criteria for hexavalent chromium in Table 3A,
Appendix L. This comparison to the lower criteria will tend to over-estimate the risk.
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Wetlands soils are included with other soil data. The wetland where these soil samples were collected
does not usually have standing water, although the soil is usually saturated. The screening levels for soll
were applied to wetland soil, not screening levels for sediments. This is appropriate since the sediment
screening levels are generally based on truly aquatic organisms that require standing water. These
wetlands do not typically have standing water and could not support aquatic organisms. Wetland soil
data were reported by Earth Tech (2007A).

Table 3B, Appendix L, identifies the types of Michigan Part 201 criteria that were exceeded in each area.
The CWRL, FCPL, FPDA and OSSR are located inside the PRR building and under the floor, so people
and ecological receptors are not directly exposed to these soils. The OBP and FBRA are covered with a
foot or more of clean soil, so direct contact with these soils can only occur if the area is disturbed.

Additional PRR property soil evaluation was performed and summarized in a letter report from R. David
Mursch dated September 30, 2011A. This letter report is provided in Appendix C, and concludes
remediation performed at the Site has greatly reduced TCE concentrations in the soil from the levels
recorded in 1983.

1.2.2 Groundwater

The Site’s subsurface has glacial outwash deposits. Within the zone of interest are two aquifers
separated by an aquitard layer. The water table is typically 20 to 25 feet below ground surface in the
plant area and flows to the west and northwest. The topography generally dips down to the north and
northwest. Some shallow groundwater vents to surface water in small seeps located west and north of
the PRR property.

The upper water table aquifer has a 25- to 30-foot saturated thickness. This aquifer is roughly divided
between an upper zone with fine to medium sand and a lower zone with fine to medium sandy gravel.
The upper water table aquifer’s upper and lower zones are continuous with each other and have almost
identical potentiometric surfaces.

Underlying this upper water table aquifer is a variable but persistent aquitard layer with inter-bedded clay,
fine silty sand, clayey silt and clayey sand, which sometimes has been referred to as the “clay layer.” The
aquitard is typically several feet thick, but in some areas it is 10 or more feet thick.

The soil below the aquitard has inter-bedded sand and gravel that together form a semi-confined aquifer
(generally referred to as the “deep” or “lower” aquifer). Groundwater level measurements show an
upward hydraulic gradient across the aquitard throughout the Site. This means groundwater and COPCs
in the upper water table aquifer are very unlikely to migrate to the deeper aquifer under natural conditions.
Groundwater from the deeper semi-confined aquifer will flow into the upper water table aquifer and will
eventually discharge to down-gradient surface waters.

The Site’s groundwater has been assessed for various COPCs including VOCs, semi-volatile organic
compounds (SVOCs) and metals. At each identified potential source area listed in Table 1, groundwater
has been sampled and analyzed for COPCs. Appendix L, Table 1 presents recent (October, 2012)
groundwater data for VOCs. Appendix L, Table 2 presents the most recent groundwater data for metals.

VOC constituents related to former solvent use at the plant have been identified in the groundwater, and
remediation efforts have been underway since 1985. Figure 4 is a map showing the impacted
groundwater based on September 2011 monitoring data (Third Quarter 2011 Monitoring Report, Mursch,
2011B) and includes the extent of the impacts regardless of the well depth (this delineation includes wells
screened above and below the aquitard).
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The assessment and monitoring data document limited VOC impact in the deep aquifer. The impacted
area of the deep aquifer is much smaller than the impacted area of the shallow water table aquifer and
the COPC concentrations in the deep aquifer are much lower than in the shallow aquifer. Figure 5is a
map showing TCE concentrations in the deep wells screened below the aquitard layer. All COPC
concentrations in these wells were less than the Michigan Part 201 groundwater surface water interface
(GSI) criteria, and impacts were mostly limited to wells located on the PRR property.

No other COPCs have been detected in groundwater at levels warranting additional assessment or
remediation. Groundwater samples from 15 monitor wells were analyzed in 2006 for metals (arsenic,
barium cadmium, chromium, copper, lead, nickel and zinc). These data are summarized in Appendix L,
Table 2. With a single exception, all metal concentrations were less than the applicable Michigan Part
201 GSI and drinking water criteria and were consistent with regional background concentrations. Only
the zinc concentration slightly exceeded the GSI criterion in one well up-gradient from the Site. The
monitoring report concluded there was no indication of a release of metals to groundwater from
operations at the PRR property.

Site-wide comprehensive assessments of vertical and horizontal VOC impact limits were completed in
1984, 2002, and 2005. Based on these assessments and on the ongoing groundwater monitoring
program, VOC concentrations and the horizontal extent of groundwater impacted by VOCs have
decreased. The reduction in horizontal extent of groundwater impact in the upper aquifer is illustrated in
Figure 3 for 1983, 2004, and 2011.

Figures 4 and 5 illustrate the current extent of impacted groundwater in the shallow water table aquifer
and the deep aquifer based on data from September 2011. VOC impacts have been significantly abated
in the groundwater (see Figure 4). The September 2011 monitoring data (Mursch, 2011B) document the
remaining TCE and other VOC concentrations are generally above the Michigan Part 201 drinking water
criteria (which is not a presently complete exposure pathway), but VOC concentrations off the PRR
property are generally below the Michigan Part 201 GSI criteria for protecting surface water. The data
also show no VOCs exceed the Michigan Part 201 GSI criteria in monitoring points screened within the
shallow groundwater in the upper aquifer, which is most likely to discharge to surface waters. Chemical
concentrations in shallow groundwater in the shallow water table aquifer that potentially vents to surface
water are below the GSI criteria.

VOC concentrations above the GSI criteria in the deeper groundwater in the shallow water table aquifer
remain in four areas, which are illustrated on Figure 4. These areas are located at and down-gradient of
the former OSSR, near the former degreaser pit area, between the PRR property and the adjacent
Creative Foam Products property to the northeast, and northwest of the PRR property.

1.2.2.1 Discharge to Surface Water

The assessment and monitoring data show shallow groundwater containing dissolved VOCs potentially
vents to surface water and seeps along Pine Lake Drain and to Pine Lake northeast of the Site, and to an
unnamed drain west of Louise Street to the west of the Site.

The VOC concentrations in the shallow groundwater, which represents the maximum potential VOC
concentrations that could reasonably be expected to discharge to surface water, are shown on Figure 4.
TCE concentrations in potentially venting groundwater are less than the relevant 200 ug/L GSI criterion,
and other VOC concentrations are also less than the Michigan Part 201 GSI criteria and water quality
values.
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The surface water in the unnamed drain had TCE levels above the GSI criterion when it was initially
investigated in 1983/1984 with concentrations as high as 5,000 ug/L (EDI Engineering and Science,
1984). TCE levels in surface water in the unnamed drain have been below the 200 ug/L GSl/water
quality value since at least 2000. Surface water in the drain was sampled at two locations (SG-5 and SG-
6) in 2000 and 2001 during regular quarterly monitoring events, and nine locations (DR-1 and DR-3
through DR-10) were sampled in 2002 as part of the Phase | Current Conditions Report (Secor, 2002A).
The unnamed drain was re-sampled in April 2007 at two locations, and all VOC concentrations were
below detection limits (Earth Tech, 2007B).

Seep UT-2 (along the unnamed drain west of Louise Avenue) has been sampled annually since 2004 as
part of the groundwater monitoring program. The seep is generally sampled in the spring, because it is
typically dry in the summer and fall months. TCE concentrations have decreased since sampling began
(see Figure 19 in the Third Quarter 2011 Monitoring Report, Mursch, 2011B). The TCE concentration in
UT-2 was 43 ug/L during the September 2011 monitoring event (Mursch, 2011B), which is less than the
200 ug/L GSl/water quality value. All other VOC concentrations in UT-2 were also less than the
GSl/water quality values in the September 2011 monitoring event (Mursch, 2011B).

The vinyl chloride (VC) concentration at SP-5 (located near the northeast corner of PRR property) was
17 ug/L in 2002 (Phase | Current Conditions Report, Secor, 2002A), slightly exceeding the 15 ug/L GSI
criterion in effect at that time. SP-5 was re-sampled in 2009, and the VC concentration was 15 ug/L
(Mursch, 2009). In 2010, GSiI criterion for VC was lowered to 13 ug/L, so the 2009 VC concentration in
SP-5 slightly exceeded the new GSI criterion. SP-5 was sampled again in February and March, 2012
(Mursch, 2012), and the VC concentrations were 19 and 21 ug/L, respectively. Surface water is not
always present at SP-5 and when present forms a small puddle. The GSI criterion is based on human
exposure by partial body contact activities such as swimming, which are not possible at SP-5. The water
quality value for protecting aquatic life is 930 ug/L (based on chronic toxicity), so the GSI criterion also
protects aquatic life. Aquatic toxicity is not expected at the concentrations detected in SP-5.

Except for the minor VC exceedance in SP-5, VOC concentrations in venting groundwater, surface water
and seeps are less than Michigan Part 201 GSI criteria/water quality values in the September 2011 data.

1.2.2.2 Volatilization from Soil and Groundwater to Indoor Air

In 1994, the plant installed a SVE system under the plant to remove VOCs from the soil beneath the plant
building. Nine SVE wells were installed and operated for four years. In 1998, the SVE system was
expanded by adding 13 additional SVE wells under the plant, in conjunction with installing an AS system
for remediating the groundwater. By this time, testing showed the SVE system had greatly reduced VOC
concentrations in the soil, and system’s purpose was changed from remediating the soil to capturing air
and VOC vapors migrating into the vadose zone as a result of groundwater AS. Soil samples from
locations that formerly had very high concentrations of VOCs were collected and analyzed in 2008
(Mursch, 2008A) after operating the SVE system. TCE was the only VOC detected in these samples.
The SVE system is further discussed in Section 1.3.1.3 in this report.

VOC migration from soil and groundwater into indoor air was evaluated after the SVE and AS system
were turned off in 2008. Separate evaluations were completed for down-gradient residential properties
and the PRR building. Both evaluations included sampling indoor air and sub-slab soil vapor. The indoor
air and sub-slab soil vapor data for the residential properties are in Appendix L, Table 4. The indoor air
and sub-slab data for the PRR building are in Appendix L, Tables 5 and 6.

In 2009, PRR sampled indoor air at residences to directly measure VOC concentrations in the indoor air.
Only one residence (401 Louise Street) had an indoor air TCE concentration (2.3 ug/m3) above 1.2 pg/ms,
the USEPA's screening level at that time. These findings were confirmed in a second sampling event
conducted in July and August 2009. A mitigation system (a SSDPS) was installed at that residence in
August 2009. AECOM (2009B) summarized the results from indoor air sampling at 20 residences.
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Post SSDPS installation sampling at the residence was done in September 2009 and summarized in the
Indoor Air and Sub-Slab Sampling Summary Report for 401 Louise Street (AECOM, 2010). Sample
results obtained from the initial post SSDPS installation sample collected September 23 through
September 24 indicated the indoor air TCE concentration remained above USEPA'’s regional screening
levels (2.1 ug/ms, based on 1E-05 risk). Reviewing the building construction and information obtained
from the resident indicated additional basement ventilation was required. Ventilation activities and
subsequent sampling conducted on October 28 indicated indoor air concentrations had been reduced to
levels below the screening level. A 30-day post ventilation sample collected on December 3, 2009
showed indoor air TCE concentrations at the 401 Louise are lower than USEPA'’s conservative screening
level, and the SSDPS is functioning properly.

The current indoor air data show inhalation of indoor air is not a complete exposure route/path for VOCs
to reach indoor receptors at off-PRR property residential buildings.

In March 2012, AECOM prepared a work plan for indoor air and sub-slab soil vapor at the PRR building
(AECOM, 2012A). The USEPA approved the work plan, and the sampling was initiated in March, 2012.
The initial indoor air evaluation at the PRR building included monitoring VOC concentrations in indoor air
from seven areas of the building, seven sub-slab monitoring locations and an ambient air location. The
results from this sampling are included in AECOM (2012B), and are summarized below.

= TCE concentrations in indoor air exceeded the industrial regional screening level at six of the
seven locations.

= VOC concentrations other than TCE in indoor air were less than the regional screening levels at
every location.

= Concentrations for all VOCs in indoor air at the PRR building were less than the Occupational
Safety and Health Administration’s Permissible Exposure Limits (PELS).

= TCE concentrations in sub-slab soil vapor exceeded the regional screening level at all seven sub-
slab sample locations.

= VOC concentrations other than TCE in the sub-slab soil vapor were less than the screening levels
at all seven locations.

PRR increased ventilation to the building as an initial response to the indoor air results. Post-ventilation
monitoring indicated ventilation reduced TCE concentrations in indoor air, but the concentrations have
exceeded the regional screening level at certain locations during some sampling events. The post-
ventilation indoor air results are presented in Appendix L, Table 5. A sub-slab depressurization system
was installed in the summer of 2012 (see Section 1.3.3 and Appendix J).

1.2.2.3 Deep Aquifer Evaluation

The upper aquifer at this Site is underlain by an aquitard layer, and an upward hydraulic gradient
generally crosses the aquitard. Due to the aquitard layer and the upward gradient, there is relatively little
VOC impact in the lower aquifer. However, prior to 1984 the plant used groundwater wells completed in
the lower aquifer for plant water supply and non-contact cooling water. Pumping from production wells
likely caused some vertical VOC migration through the aquitard layer near the production wells. These
historical impacts have decreased since 1984, but some impact remains in a small area at the OSSR.
Appendix L, Table 1 presents recent (October 2012) data for the deep aquifer.

The deep aquifer in the OSSR area was actively remediated with a deep purge well (the 500 gallons per
minute (GPM) well) until 2007, when the well was shut down with USEPA agreement. The 500 GPM well
was shut down because of concerns this deep purge well was “dragging” TCE down into the deeper
aquifer (Mursch, 2008B). Subsequent monitoring data indicate the VOC concentrations in the deep
aquifer are stable or declining (Mursch, 2011B, Mursch, 2013).
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TCE concentrations exceeded the 5 ug/L MCL in monitor wells 06-17 and 06-18, which are the wells

screened in the deep aquifer closest to the OSSR. The TCE concentration in 06-19, located near the
PRR building’s northeast corner, also exceeded the MCL. The 6.2 ug/L TCE concentration in 06-21,

located in the Site’s northwest part, was slightly above the MCL (Mursch, 2011B).

TCE and other VOCs have not been detected in monitor wells 02-01, 02-11, 06-22 and 83-19D in the
deep aquifer directly down-gradient of the OSSR. Figure 5 is a map showing concentrations in the deep
aquifer monitor wells from the September 2011 monitoring event. Figure 6 is a cross section which
includes some deep aquifer wells.

1.2.3 Surface Water and Sediment

Down-gradient of the Site are surface waters including Pine Lake, the Pine Lake Drain, and the unnamed
drain west of Louise Avenue. Shallow groundwater vents to these surface water features.

The surface water and sediments in the surface waters were investigated in 1984, 2001, 2002 and 2007.
In addition, certain surface water seeps have been sampled on an ongoing basis as part of the Site’s
monitoring program.

The surface water samples obtained during the original 1984 assessment show surface water was
impacted by VOCs. TCE concentrations in surface water ranged from less than 0.001 to 5,000 pg/l at
that time. In the early 1980’s, TCE was also detected in surface water samples in drains upstream of the
Site at concentrations up to 130 pg/l (EDI Engineering and Science, 1984). TCE presence in surface
water upstream of the PRR property indicates there were other TCE sources to these surface water
bodies. Ongoing monitoring and recent sampling show the VOC concentrations in surface water have
declined and are now all below Michigan Part 201 GSI criteria and generally below laboratory detection
limits, except for an ephemeral surface water seep where the VC concentration slightly has exceeded the
Michigan Part 201 GSI criterion (see Section 1.2.2.1).

Sediments were investigated by Secor (2002B). VOCs were not detected in sediments. Metals were
detected above Ecological Screening Levels in Pine Lake sediments and one sample from Rudy Road
Drain upstream of the PRR property. Since metals have not been detected in groundwater down-gradient
of the PRR property at concentrations above Michigan Part 201 criteria, the metals in the Pine Lake and
Rudy Road Drain sediments are naturally occurring or originate from another source (Mursch, 2006).

1.3 Interim Remedial Measures

Since the environmental issues were identified at the PRR property in the early 1980s, a series of interim
remedial measures have been undertaken and completed. These include excavating and removing soil
and installing and operating a groundwater pump-and-treat system, a SVE system, an AS system and
SSDPSs at one residence and the PRR building.

Interim remedial measures have removed an estimated 225,890 pounds of TCE from groundwater and
soil at the PRR property. Figure 7 illustrates the pounds of TCE removed from soil and groundwater per
day since the beginning of interim remedial measures in 1986 through the fall of 2012 (26 years). This
figure includes TCE removed by the purge wells, the SVE system and the combined SVE/AS system at
the PRR building; it does not include TCE removed by excavation or by AS to the northwest of PRR
property. TCE was used in Figure 7 because it is the major COPC and because other VOCs were not
consistently included in the older analytical data. Other VOCs are present and were also removed by the
interim remedial measures. The removal estimates are based on concentration and flow data for the
purge wells and other interim remedial measures. Pumping ceased at some purge wells and other purge
wells were added during this time.

Flux rates illustrated in Figure 7 indicate remediation of the Site may be divided into five general phases:
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Phase 1, 1986-1994. Only the purge wells were operating during this time. Initially the purge wells
removed approximately 40 pounds per day TCE, decreasing to about 12 pounds per day in 1994. The
wells down-gradient of the OSSR captured most of the TCE during this time. The other purge wells,
which functioned more to control plume migration than to remove TCE, captured less TCE and the rates
of capture decreased more rapidly than wells in or near the source areas.

Phase 2: 1995-1999. The SVE system was added in 1995 to remove TCE from soil under the PRR
building. The flux of TCE removed increased significantly due to the SVE. This TCE was removed from
the soil vapor before the TCE impacted groundwater, expediting overall cleanup of the Site. The SVE
system became less efficient over time, and removal rates dropped from 55 pounds per day to
approximately 10 pounds per day in the fall of 1999. The removal of TCE by the purge wells also
decreased gradually from 12 to 6 pounds per day during this time. The purge wells down-gradient of the
OSSR accounted for most of the TCE removed by the purge wells.

Phase 3: 2000-2008. An air sparge (AS) system was added under most of the PRR building to increase
removal of TCE from soil and groundwater, and the rate of TCE collected by the SVE increased to
approximately 93 pounds per day in the fall of 2000. The flux of TCE removal decreased to less than 0.5
pound per day by the fall of 2007, and the combined SVE/AS system was therefore shut down.

Phase 4: 2006 — 2012. Two new purge wells were installed to better contain TCE entering groundwater
from the OSSR area. PW-13 was installed at the OSSR in 2006 and captured 2.8 pounds per day of
TCE, which was 41% of the total flux capture at that time. PW-15 was installed in 2007 down-gradient of
the OSSR to replace the 500 GPM well.

Phase 5: 2008 — 2012. The ABC+ enhanced reductive de-chlorination (ERD) interim remedial measure
began in the fall of 2008 at the OSSR. ABC+ has been injected several times. PW-13 was shut down
and used as a monitor well at this time since it would otherwise pump out the ABC+ being added to
groundwater. The concentrations of TCE in the converted PW-13 decreased from approximately 1,500
ug/L to 10 ug/L during this time. PW-15, down-gradient of the OSSR, accounts for most of the TCE
removed during this phase. In the summer of 2012 the SVE system was re-started to function as a long-
term source reduction mechanism and a SSDPS.

The following sections provide additional information on interim remedial measures.

1.3.1 PRR Property Soil
The soil at the PRR property has been remediated by excavation and SVE.

1.3.1.1 Excavation at Former Oil and Solvent Storage Room (OSSR) and Old Borrow Pit
(OBP) Area

Contaminated soil was excavated and removed from the PRR property at the OSSR and the OBP in the

mid-1980s. The work was performed under a MDEQ approved work plan and under MDEQ'’s oversight.

In 1984, eight USTs which historically contained TCE, TCA, fuel oils and manufacturing oils were emptied
and removed. The soil surrounding these tanks was excavated to a depth of approximately 16 feet and
disposed off-Site. A total of 508 cubic yards of soil was removed from the 2,670 square foot area in the
OSSR. The mass of TCE removed by the excavation is not known. The soil was manifested as
hazardous waste, and was disposed at an off-Site facility. The excavation’s extent was limited to protect
the building’s structure. The excavation was backfilled with clean soil and then covered with a concrete
slab (Secor, 2002A). PRR was not able to locate any documentation regarding confirmation samples or
the excavation limits; however, the approximate excavated area is shown on Figure 2.
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Available soil data for the OSSR and associated risks were reviewed and compared to Michigan Part 201
cleanup criteria in Table 1 of the Human Health Risk Assessment (AECOM, 2009A) (see Appendix C).
This impacted soil removal from the OSSR is an acceptable part of the proposed final remedy, because a
significant amount of impacted soil was removed and the remaining COPC concentrations in the soil were
less than the Michigan Part 201 Direct Contact cleanup criteria.

The Ecological Risk Assessment (AECOM, 2011) concluded that there were no ecological risks
associated with remaining soil at the OSSR because there were no ecological exposures. The OSSR is
inside the PRR building and the excavated area is under the building’s floor.

In December 1984, soil at the OBP was excavated down to the groundwater surface and laterally until
confirmation soil samples showed the soil with concentrations above MDEQ’s direct contact criteria had
been removed to the MDEQ’s satisfaction. Approximately 4,826 cubic yards of material were excavated
and disposed at an off-Site facility (Secor, 2002B). Figure 2 shows the location and approximate
excavation boundary. Following the soil removal, confirmation samples were taken from the OBP. Split
samples analyzed showed remaining TCE and TCA concentrations up to 780 mg/kg. Re-sampling in
January 1985 showed similar results with 170 to 520 mg/kg TCE levels. The pit was again sampled in
July 1985, when analytical results showed TCE concentrations up to 3,900 mg/kg. Additional soil and
groundwater investigations at the OBP occurred in 1990, 1995, 1996 and 1998. These investigations
included installing soil borings, exploration trenches and monitor wells. Sampling from these
investigations showed only relatively low TCE and other VOC concentrations remained. Recent sampling
has also shown infrequent low SVOC concentrations, and generally background concentrations of metals,
except for copper. The copper appears to be present due to furnace brick disposal in the area. The
furnace brick has been addressed as required by the MDEQ and is summarized in the following section.

Available soil data for the OBP and associated risks were reviewed and compared to Michigan Part 201
cleanup criteria in Table 1 of the Human Health Risk Assessment (AECOM, 2009A). Removing this
impacted soil from the OBP is an acceptable part of the proposed final remedy, because a significant
amount of impacted soil was removed and the remaining COPC concentrations in the soil were less than
the Michigan Part 201 Direct Contact cleanup criteria.

The Ecological Risk Assessment (AECOM, 2011) concluded that there were no ecological risks
associated with remaining soil at the OBP because the area is within the industrial PRR property and of
limited or no ecological concern.

1.3.1.2 Excavation at Furnace Brick Remediation Area (FBRA)

Used furnace brick was disposed before 1984 in the PRR property’s north end next to the OBP. The
furnace brick was derived from a copper melting oven, and had copper mixed in with it. The soil was
screened, and accumulated bricks were removed in 1997 under a MDEQ approved work plan (Mursch,
1997). The furnace brick material retained on the screen was removed to an off-Site landfill. The total
manifested furnace brick waste for the 1997 removal was 1,308 cubic yards. The mass of TCE removed
by this excavation is not known.

After removing the brick, the area was sampled in accordance with the Michigan’s verification of soil
remediation (VSR) procedures in use at that time (MDNR, 1994). Following this work, the exposed
natural soil and the material passing the screen were sampled and analyzed for copper. In the 32
samples analyzed, the copper content ranged from 5,500 to 19,000,000 ug/Kg compared to the current
73,000,000 ug/Kg industrial direct contact criterion and the 20,000,000 ug/Kg residential direct contact
criterion. The VSR sampling demonstrated the area had been remediated to the Site-specific criteria
established by MDEQ (Mursch, 2005). The area was then graded, covered with topsoil and seeded.
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Available soil data for the FBRA and associated risks were reviewed and compared to cleanup Michigan
Part 201 criteria in Table 1 of the Human Health Risk Assessment (AECOM, 2009A). (This table is also
in Appendix L, Table 3A.) Removing this impacted soil from the FBRA is an acceptable part of the
proposed final remedy, because a significant amount of impacted soil was removed and the remaining
COPC concentrations in the soil were less than the Michigan Part 201 Direct Contact cleanup criteria.

As required by the MDEQ, PRR monitored the groundwater underneath the FBRA to verify copper in the
soil had not impacted groundwater. No copper was detected in groundwater near the FBRA during this
monitoring program.

The Ecological Risk Assessment (AECOM, 2011) concluded that there were no ecological risks
associated with remaining soil at the FBRA because the area is within the industrial PRR property, which
is of limited or no ecological concern, and because the FBRA was covered with clean soil following
excavation.

1.3.1.3 Soil Vapor Extraction (SVE)

In 1994, the plant installed a SVE system to remove residual VOCs from the soil beneath the plant
building. The system was designed on the basis of a Site-wide soil vapor study and a full-scale pilot test.
Nine SVE wells were installed at locations selected based on the soil vapor study. The system operated
at a total air flow rate on the order of 1,000 cubic feet per minute, and the air was directed through carbon
adsorption beds where the VOCs were captured. The carbon beds were steam-stripped at regular
intervals, and the recovered solvent was drummed for off-Site disposal.

In 1998, the SVE system was expanded by adding 13 additional SVE wells in conjunction with installing
an AS system for remediating the groundwater. By this time, testing showed the SVE system had greatly
reduced VOC levels in the soil, and the system’s purpose changed from remediating the soil to capturing
air and VOC vapors migrating into the vadose zone as a result of the groundwater sparging. In 2008,
supplemental soil sampling indicated no further soil remediation was required, and the SVE system was
shut down after appropriate notice to the USEPA and MDEQ (Report of Supplemental Soil Assessment,
(SSA) Mursch, 2008A).

The SSA’s objective was to determine whether additional PRR property non-residential soil remediation
would be required. The review began by compiling historical soil data, and evaluating possible remaining
soil impact areas. This evaluation also included reviewing historical soil gas data obtained through the
plant's SVE system from the system’s inception through June of 2008. As discussed in the SSA, the soll
gas data showed TCE concentrations in the soil had declined significantly. In 1995, shortly after SVE
began, the system recovered approximately 55 pounds per day TCE. By late 2007 the extraction rate
had declined to generally less than 0.5 pounds per day (Figure 7), with most of the individual soil gas
samples having no TCE above the laboratory detection limits. Based on the measured TCE extraction
rates, the SVE/AS system removed approximately 101,500 pounds of TCE from the soil and
groundwater.

The SSA included a comparison of the SSA soil data to the Michigan Part 201 generic GSI protection
criteria. The highest TCE concentration reported in the 10 samples was 420 pg/kg (micrograms per
kilogram), less than the 4,000 pg/kg Michigan Part 201 GSI protection criterion. The highest TCE
concentration reported in the historical soil data (not including data from soil subsequently excavated and
removed from the Site) was 9,500,000 pg/kg. This location inside the OSSR was re-sampled as part of
the SSA, and a 110 pg/kg TCE concentration was obtained. This comparison illustrates the successful
TCE reduction in the unsaturated soil at the PRR property through the SVE remediation efforts.
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Sub-slab and indoor air sampling in the PRR building in March 2012 detected TCE concentrations that
exceeded the USEPA's regional screening levels for industrial buildings (AECOM, 2012B). During the
summer of 2012, the SVE wells were converted to a sub-slab depressurization system (SSDPS) in
response to these TCE concentrations. A new blower was installed and the vapor is discharged through
the existing permitted air emission stack, which is part of the air stripping tower used to treat groundwater.
The purpose of the SSDPS is to maintain a null pressure gradient or vacuum under the building slab.
Conversion of the SVE wells and operation of the SSDPS is described in Appendix J. As of December,
2012, concentrations in indoor air at the PRR building were less than regional screening levels for
industrial buildings at all monitored locations (Mursch, 2013). Some additional wells for depressurization
were installed in January, 2013 at the request of the USEPA.

1.3.2 Groundwater

The Site has engaged in extensive groundwater remediation for VOC impacts since 1985. The
remediation has included a system with purge wells and AS, and PRR recently investigated and piloted
using enhanced bioremediation. A Restrictive Covenant for the PRR property is also in place to prevent
use of groundwater for drinking water (see Section 1.1 and Appendix B).

1.3.2.1 Purge Wells and Groundwater Treatment

In 1985, a 12 purge well system was installed and operated to capture and remediate groundwater, and
this system is still operating. The purge wells are located near the source areas and along the forward
edge of the impacted groundwater to protect surface water bodies. The recovered groundwater is
pumped to an air stripper. The air stripper removes VOCs from the water, which is then discharged to
Rudy Road drain, which drains into Pine Lake. VOCs removed from the groundwater in the air stripper
are captured in carbon vapor adsorption beds. The discharges to surface water and to air are covered by
appropriate State permits.

In 1996 and 1997, the purge well system’s effectiveness was evaluated and reviewed to determine
whether changes in the system might be appropriate. The monitoring data showed the VOC extent and
concentrations in the groundwater had been greatly reduced. Based on this evaluation, one purge well
(PW), PW-11 was closed and a new purge well PW-12 was installed with prior notification and approval
by MDEQ.

The purge well system was again evaluated in 2006 and 2007. VOC concentrations in the groundwater
near the surface water interface had generally been reduced to below MDEQ criteria for venting to
surface water (Michigan Part 201 GSI criteria), but TCE concentrations remained above the GSI criteria in
some areas. The system was modified by closing down purge wells PW-4, PW-6, PW-7 and the deep
purge well referred to as the 500 GPM well. These were replaced by new purge wells PW-13, PW-14,
PW-15 and PW-16, which were positioned to more effectively address the areas with VOC concentrations
still above the Michigan Part 201 GSI criteria. In conjunction with the new wells, the old purge wells PW-
8, PW-9 and PW-10 were upgraded with new pump motors to increase their effective pumping rates.
These modifications were performed after notification and approval by the USEPA and MDEQ.

The following table summarizes typical groundwater extraction rates for the purge wells in operation.

Purge well locations are shown on Figure 4. These purge wells are all screened in the upper water table
aquifer in the upper sand unit.
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Groundwater
Purge Well GPM (ft*/day) Screen Interval
PW-1 147 (28,299) Upper Sand Unit
PW-5 71 (13,668) Upper Sand Unit
PW-8 212 (40,813) Upper Sand Unit
PW-9 192 (36,963) Upper Sand Unit
PW-10 137 (26,374) Upper Sand Unit
PW-12 63 (12,128) Upper Sand Unit
PW-14 96 (18,481) Upper Sand Unit
PW-15 285 (54,866) Upper Sand Unit
PW-16 45 (8,663) Upper Sand Unit

Figure 4 shows the September 2011 groundwater concentrations at various monitoring and purge wells.

The Fourth Quarter 2012 Monitoring Report (Mursch, 2013) presents graphs with trends in TCE
concentrations over time for 59 monitor and purge wells. TCE concentrations in most wells clearly
decrease over time.

Approximately 124,565 pounds of TCE has been removed from groundwater by the purge wells since the
purge system started, based on purge well flow and concentration data. The pump and treat system is an
acceptable part of the proposed final remedy because a significant amount of TCE was removed from
impacted groundwater, expansion of the contamination is controlled and discharge of groundwater with
COPC concentrations higher than Michigan Part 201 GSiI criteria to surface water is mitigated.

The USEPA agreed to trial shut-down of PW-1 and PW-9 based on the Fourth Quarter 2012 Monitoring
Report (Mursch, 2013), and requested monthly monitoring of the GSI compliance wells associated with
these purge wells. PW-1 and PW-9 were shut down and monthly monitoring of these GSI compliance
wells began in January 2013.

1.3.2.2 Air Sparge (AS)

As part of the remediation system review in 1996 and 1997, PRR evaluated the feasibility of using AS
technology to expedite the groundwater remediation. Pilot tests were performed at the OSSR in the main
plant and at an area near the northwestern edge of the groundwater impacts. Based on these tests, two
AS systems were installed in 1998 and 2000.

The first AS system was installed under the plant and included 15 air injection wells. This AS system was
coupled with 13 additional SVE wells (described above) to enhance capturing VOCs migrating from the
groundwater into the soil vadose zone as a result of the air sparging. A second AS system with 10 air
injection wells was installed at the northwestern part of the groundwater impact area. The AS and SVE
well locations are shown on Figure 2.
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The AS systems were intended to reduce the VOC concentrations in the groundwater located in the
upper 15 to 20 feet of the shallow aquifer to meet the Michigan Part 201 GSI criteria. PRR reviewed the
AS systems in 2008 during PRR’s supplemental soil sampling review (discussed in Section 1.3.1.3
above), along with reviewing the SVE systems. It was determined the systems had substantially reduced
VOC concentrations and were no longer efficient due to decreased recovery rates. Subsequently the
systems were therefore shut down after appropriate notice to the USEPA and MDEQ. Approximately
101,500 pounds of TCE was removed from soil and groundwater by the combination of SVE and AS.
This estimate applies to the SVE/AS system at the PRR building and does not include TCE removed by
the off-Site AS operated to the northwest of the PRR property since monitoring data are not available for
that area. AS is an acceptable part of the proposed final remedy because a significant amount of TCE
was removed from impacted groundwater.

1.3.2.3 Enhanced Reductive De-chlorination (ERD) Pilot Study

Although the purge and sparge systems were effective at reducing VOC concentrations through the
impacted groundwater, there remain some areas with VOC concentrations above Michigan Part 201 GSI
criteria. These are isolated pockets which have proved difficult to remediate with the purge and sparge
technologies. Therefore, PRR investigated applying injection technologies to further reduce VOC
concentrations in these areas. In 2008, PRR performed Phase | of the ABC®+ pilot test injection, a
proprietary formula with fatty acids, lactates and ZVI. The formula is designed to cause rapid de-
chlorination of TCE and other chlorinated VOCs through direct contact with powdered iron, and then to
promote long-term reduction of these remaining compounds’ concentrations by stimulated anaerobic
biological activity. The pilot test performance was satisfactory, and this technology is feasible for this Site.
A follow-up supplemental injection was completed in July 2009 to address a limited area. Phase | pilot
test results confirmed the ABC®+ technology was effective and safe. In the fall of 2010, PRR performed a
Phase Il pilot test to evaluate injection rates and doses needed for full-scale application. The findings
from the two ERD pilot test phases are summarized in the Report of ABC®+ Pilot Test, (Mursch, 2011A),
which is included as Appendix D. The USEPA has approved additional injections of ABC®+ for 2013 at
the OSSR as further pilot testing of this interim remedial action.

1.3.3 Indoor Air

Following residential (off-PRR property) near-slab, sub-slab, and indoor air investigations, one property
was found with indoor air concentrations exceeding USEPA's screening level for residential properties
(AECOM, 2009B). A SSDPS was installed at this location (401 Louise) in August 2009 to address VOC
concentrations in indoor air. Post SSDPS installation sampling at 401 Louise was completed in
September 2009 and summarized in the Indoor Air and Sub-Slab Sampling Summary Report for 401
Louise Street (AECOM, February 2010) and in Section 1.2.2.2 of this report. This potential residential
exposure pathway has thus been eliminated. The indoor air and sub-slab soil vapor data for the
residential properties are in Appendix L, Table 4.

Indoor air and sub-slab samples from the PRR building were collected in March 2012, in accordance with
an approved work plan (Indoor Air and Sub-Slab Soil Gas Sampling Work Plan for PRR Building,
AECOM, March 2012). These results are in AECOM, 2012B. TCE concentrations inside the PRR
building exceeded USEPA's regional screening levels in March, 2012. Increased ventilation in the
building reduced the TCE concentrations in indoor air, and the SVE system was converted into a SSDPS
control migration of sub-slab soil vapors into the PRR building (see Appendix J). Cracks and other
penetrations of the floor of the building that could allow TCE to enter the building from sub-slab soil are
being patched or plugged on an on-going basis. Indoor air monitoring is done monthly (see Appendix J).
As of December 2012, VOC concentrations in indoor air at the PRR building were less than regional
screening levels for industrial buildings at all monitored locations (Mursch, 2013). The indoor air pathway
at the PRR building is potentially complete, but is currently mitigated.

The Sub-Slab Depressurization System Operation and Monitoring Plan (Appendix J) provides additional
information on the SSDPS at the PRR building.
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SSDPS is an acceptable part of the proposed final remedy because it addresses potential exposure of
people to COPCs in indoor air.

1.4 Conclusions from the Human Health Risk Assessment & Screening
Level Ecological Risk Assessment

The following sections present the conclusions from the Human Health Risk Assessment (AECOM,
2009A) and the Ecological Risk Assessment (AECOM, 2011), supplemented with more recent data and
evaluations.

1.4.1 Human Health Risk Assessment

A Human Health Risk Assessment (AECOM, 2009A) was completed in September 2009. The Human
Health Risk Assessment evaluated risks associated with soil, groundwater and surface water. The
Human Health Risk Assessment (AECOM, 2009A) did not evaluate indoor air at residences or the PRR
building, because data were not available when the Human Health Risk Assessment was completed.
Potential risk associated with vapor intrusion and indoor air was evaluated after the HHRA was completed
and is included in this section of the CMP.

Risks associated with current uses of soil, groundwater and surface water are acceptable. For all
exposure pathways/routes evaluated, the Human Health Risk Assessment documented the pathways
were either not complete or the concentrations at the exposure point are less than applicable risk-based
Michigan Part 201 criteria.

Risks associated with exposure to residential indoor air were found to be potentially unacceptable at one
house based on monitoring completed after the HHRA. A SSDPS was installed at that house.
Subsequent indoor air monitoring at the house confirmed that the risks associated with indoor air are now
acceptable.

Risks associated with exposure to industrial indoor air at the PRR building were found to be potentially
unacceptable based on monitoring completed after the HHRA. A SSDPS/SVE system was installed at
the building and ventilation of the building was increased to mitigate exposure to chemicals in the PRR
building’s air. These measures have reduced concentrations of COPCs in indoor air, but the potential

risks are still not in the acceptable range and mitigation is continuing.

Some presently incomplete exposure pathway/routes for human health risk assessment are potentially
complete if certain activities such as installing water supply wells or excavating soil were to occur. There
is no known use of impacted groundwater for drinking water purposes. Institutional controls are in place
to address some potentially complete exposure routes. A Restrictive Covenant (Appendix B) is in place
to prevent using groundwater on the PRR property for drinking water purposes. Local City Ordinance
(Dowagiac City Zoning Ordinance, Section 2.20) requires new construction to be served by the public
water supply or for the water supply to be approved by the County Health Department. There are
presently no specific restrictions on using groundwater outside the City (see Figure 1 for City limits).

The following exposure routes/pathways are potentially complete. Some potentially complete pathways
are based on COPC concentrations exceeding Michigan Part 201 criteria at a limited number of samples
collected from 20 feet or more under the PRR building, so actual human exposures are very unlikely.

1. Soil protection for groundwater: Certain soil samples, primarily under the PRR building and at the
former FBRA and OBP areas, contained COPCs at concentrations exceeding the Michigan Part 201
residential groundwater protection criteria for soil. This exposure route is not currently complete,
because impacted groundwater is not used for drinking water. Metals have not been detected in
down-gradient wells above Michigan Part 201 criteria, indicating the metals in soil are not impacting
groundwater.
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2. Residential ingestion of groundwater outside of the PRR property: COPC concentrations in
groundwater exceed Michigan Part 201 drinking water criteria and Maximum Contaminant Levels.
Impacted groundwater is not used for drinking water, so this exposure pathway/route is not
complete. Using impacted groundwater for drinking water is unlikely, but is a potentially complete
exposure pathway outside the PRR property and beyond City limits. The risks associated with
ingestion of groundwater are currently acceptable because there is no complete exposure pathway,

3. Residential groundwater ingestion on the PRR property: A Restrictive Covenant is in place to
prohibit residential use and prevent groundwater use on the PRR property for drinking water. The
Restrictive Covenant is in Appendix B. The risks associated with ingestion of groundwater are
acceptable because there is no complete exposure pathway.

4. Groundwater dermal contact (residential and non-residential): COPC concentrations were less
than Michigan Part 201 residential and non-residential groundwater dermal contact criteria in all
wells included in the third quarter 2011 monitoring event (Mursch, 2011B). Vinyl chloride
concentrations exceeded the groundwater dermal contact criterion in the third quarter of 2012 in two
wells on the PRR property where ABC+ was injected for the enhanced reductive dechlorination pilot
study (see Appendix L, Table 1 and Section 1.3.2.3). This exposure pathway/route is incomplete
because groundwater from these wells is not used and there is no exposure. The risks associated
with groundwater dermal contact are therefore acceptable.

5. Soil direct contact: One sample (02-254) under the PRR building had an arsenic concentration
slightly exceeding the non-residential criterion for direct soil contact. The upper 95% confidence limit
of the mean arsenic concentration in this area was less than the direct soil contact criterion. This
exposure pathway/route is presently incomplete, because the upper 95% confidence limit of the
mean arsenic concentration in this area was less than the direct soil contact criterion and because
the location of the single concentration that exceeded the criterion is under the building and not
normally accessible. The risks associated with direct contact with soil are acceptable.

6. Surface water ingestion and direct contact: Concentrations in the surface water were less than
the Michigan Part 201 GSI criteria except at SP-5. The VC concentration at SP-5 collected in 2002
was 17 ug/L, slightly more than the 15 ug/L MDEQ GSiI criterion in effect at that time. SP-5 was re-
sampled in September 2009, and the VC concentration was 15 ug/L (Mursch, 2009), but the GSI
criterion was subsequently changed by MDEQ to 13 ug/L. SP-5 was sampled again in February and
March 2012, and the VC concentrations were 19 and 21 ug/L, respectively. Surface water is not
always present at SP-5 and when present forms a small puddle. The GSI criterion is based on
human exposure by partial body contact activities such as swimming, which are not possible at SP-
5. SP-5is also difficult to access. This exposure pathway/route is not complete due to the small
size, intermittent presence and seep location. The risks associated with surface water ingestion and
direct contact are acceptable.

1.4.1.1 Non-Drinking Water Groundwater Use

The Human Health Risk Assessment also evaluated potential human health risks associated with using
groundwater for aquaculture at a nearby residence. The groundwater is used for rearing bait minnows.
The estimated COPC concentrations in indoor air were less than USEPA regional screening levels of
COPC:s for residential indoor air (2.1 ug/ms, USEPA, 2012). Using groundwater for raising bait minnows
is not predicted to result in unacceptable risks to human health. (These results are presented in

Section 2.4.5 and Appendix C of Human Health Risk Assessment and Screening Level Ecological Risk
Assessment, AECOM, 2009A.)
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The USEPA requested an additional evaluation regarding the impact of using groundwater for flushing
toilets and washing. The same model was used to evaluate impacts on indoor air associated with using
groundwater for flushing and washing as was used for evaluating aquaculture impacts on indoor air.

Input parameters were changed to reflect domestic groundwater use for toilets and wash water. This
model, input parameters, and results are presented in Appendix G. The estimated COPC concentrations
in indoor air associated with using groundwater for flushing toilets and washing were less than USEPA
regional screening levels for COPCs in indoor residential air (USEPA, 2012). Using groundwater for
flushing toilets and washing is not predicted to result in unacceptable risks to human health.

1.4.1.2 Indoor Air

Indoor air at residences and in the PRR Building was sampled and evaluated after the Human Health
Risk Assessment (AECOM, 2009A) was completed.

The residential indoor air sampling results are in AECOM, 2009B. A SSDPS was installed at one
residence in the summer of 2009 to address indoor air at a concentration greater than the regional
residential screening level for TCE in indoor air (2.1 ug/m?, see Table 2B), so this previous exposure
pathway is not complete and the risks are acceptable. All of the residential indoor air and sub-slab soil
vapor data are in Appendix L, Table 4.

Indoor air and sub-slab samples from the PRR building were collected in March, 2012, in accordance with
an approved work plan (Indoor Air and Sub-Slab Soil Gas Sampling Work Plan for PRR Building,
AECOM, March 2012). These results are in AECOM, 2012B. TCE concentrations inside the PRR
building exceeded USEPA'’s regional screening levels for industrial buildings in March 2012. Increased
ventilation in the building reduced the TCE concentrations in indoor air, and the SVE system was
converted into a SSDPS/SVE to further reduce indoor air concentrations (see Appendix J). Indoor air
monitoring is done monthly (see Appendix E). Concentrations of COPCs (TCE) have decreased in the
PRR building, but still exceed regional screening levels and are therefore not acceptable. Mitigation of
these exposures and associated risks is on-going.

1.4.2 Screening Level Ecological Risk Assessment

Ecological risks were evaluated in the ERA (AECOM, 2011). For all exposure pathways/routes for
ecological receptors, the pathways were identified as being currently incomplete or COPC concentrations
are less than ecological screening levels (AECOM, 2011). Therefore, ecological risks are within
acceptable ranges.

The ERA uses approaches and criteria deliberately intended to ensure risk is conservatively evaluated.
The uncertainty inherent in the ERA suggests the risk of adverse effects to potentially exposed ecological
receptors is overestimated. Future risks are likely to be less than current risks as concentrations in
groundwater continue to decrease.

The ERA made these conclusions.

1. The ERA included a step to refine screening of existing data and concludes ecological risk to biota
resident in water bodies and wetlands north and west of the Site is acceptable.

2. In the wetlands/fens north of the Site and in the lake and associated drains there is no unacceptable
ecological risk from impacted groundwater discharge. Higher TCE concentrations present in deeper
surface aquifer layers are overlain by groundwater with lower concentrations, and the higher TCE
concentrations are not discharging to surface water bodies or wetlands.

3. Unacceptable risk from surface water exposures to TCE (in the unnamed drain) and mercury (in
Pine Lake) is not present based on the toxicity evaluation conducted in the ERA.
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4. No organic chemicals were detected in the lake sediment with concentrations above the threshold
effects levels. Metals concentrations observed in the sediment are not attributed to any impact from
the Site.

5. Sensitive receptors including amphibians and Mitchell’s satyr butterfly are protected by using the
screening values presented in the ERA including exposure to venting groundwater, surface water in
wetlands and water bodies, and exposure to soil in the butterfly’s primary conservation zone.

SP-5, a seep where groundwater may vent to surface water, was re-sampled after the ERA was
completed. TCE concentrations in SP-5 exceeded GSI criteria based on human health, but were less
than criteria based on protecting aquatic life. No ecological impacts are expected at SP-5, because the
TCE concentrations are less than criteria based on protecting aquatic life.
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2.0 CORRECTIVE MEASURES GOALS

This section presents the corrective measures goals for the groundwater, surface water, soil and indoor
air associated with the Site and for soil at the PRR property. The final goals are developed to protect
human health and the environment.

Several types of goals are applied to different locations, media and purposes:

»= Interim corrective measure goals for groundwater;

= Residential and Industrial soil gas trigger concentrations for monitoring indoor air;
= Final corrective measure goals for groundwater;

=  Final corrective measure goals for surface water;

= Final corrective measure goals for soil; and

= Final corrective measure goals for indoor air.

Sediment impacts are minor compared with criteria, and there is no evidence they are related to the Site
(see Appendix H). No corrective measure goals are proposed for sediments.

The locations, media and purposes of these goals are identified in the following sections.

2.1 Interim Corrective Measure Goals for Groundwater

The interim corrective measure goals for groundwater are presented in Table 2A. The interim goals
recognize groundwater discharges to surface water, but no groundwater is used at the Site for drinking
water. The interim corrective measure goals are the state of Michigan’s Water Quality Values/Part 201
GSI Protection criteria. These interim corrective measure goals for groundwater also protect groundwater
used for raising minnows (AECOM, 2009A), ecological resources (AECOM, 2011), and potential
exposure of people by inhalation of COPCs released to air by toilet flushing and washing (Appendix G).

The interim groundwater goals apply at wells along the GSI. These wells are identified in the 2012
Corrective Action Monitoring Plan (CAMP) in Appendix E. The interim goals will be used to determine if
purge wells may be turned off. The GSI wells associated with each purge well and the plan for turning off
the purge wells are in Appendix F.

2.2 Residential and Industrial Soil Gas Trigger Concentrations for
Monitoring Indoor Air

Screening for residential volatilization to indoor air (VIA) will be conducted pursuant to Section 3.3 of the
CAMP (Appendix E) and results compared to the residential soil gas screening levels in Table 2B.
Indoor air for the industrial PRR building will be monitored per the SSPDS Operation and Maintenance
Plan (Appendix J). Those PRR building results will be compared to Table 2B’s industrial soil gas
screening numbers to determine whether additional actions are needed.

2.3 Final Corrective Measure Goals for Groundwater

The final corrective measure goals for groundwater will be Federal drinking water Maximum Contaminant
Levels (MCLSs) or such other appropriate criteria based on risk or background concentrations for naturally-
occurring substances that may be developed in conjunction with USEPA/MDEQ periodic Site reviews,
considering numerous factors including groundwater monitoring data, technical feasibility for achieving
the proposed goals, relevant potential exposure pathways, criteria applicable at closure, and the
availability and applicability of effective institutional controls to all or portions of the Site. The final goals
will apply to Site wells on and off the PRR property.
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2.4 Final Corrective Measure Goals for Surface Water

The final corrective measure goals for surface water may include the Michigan Part 31 water quality
values, which are developed by the state under the Federal Clean Water Act authority or other criteria
applicable at the time closure. The water quality values are the same as the GSI criteria. The water
quality values protect aquatic life (chronic toxicity), wildlife and human health associated with partial body
contact recreational activities. The final goals may be modified in conjunction with USEPA/MDEQ
periodic Site reviews, considering numerous factors including surface water monitoring data, technical
feasibility of achieving the proposed goals, relevant exposure pathways, values/criteria applicable at
closure, and the availability and applicability of effective institutional controls to all or portions of the Site.

These water quality values/GSI criteria for surface water apply where exposures consistent with
developing the values/criteria could occur.

2.5 Final Corrective Measure Goals for Soil

The final corrective measure goals for soil may include the Michigan Part 201 non-residential (industrial)
volatile soil inhalation for ambient air, particulate soil inhalation criteria, direct contact criteria, criteria
based on risk, criteria based on background concentrations for naturally occurring substances, and other
appropriate criteria that may become available. The final goals may be modified in conjunction with
USEPA/MDEQ periodic Site reviews, considering numerous factors including available soil data, technical
feasibility of achieving the proposed goals, relevant potential exposure pathways, criteria applicable at
closure, and the availability and applicability of effective institutional controls to all or portions of the Site.

Soil impacts were limited to soil on the PRR property where soils have been remediated. A Restrictive
Covenant (Appendix B) and some exposure barriers are in place. The final corrective measure goals for
soil apply to locations lacking exposure controls where exposures could occur. Exposure to soil will not
occur at a single point, so it is appropriate to use estimates of average concentrations for an exposure
area.

Corrective measures goals for soil on the PRR property based only on protecting ecological resources
are not proposed, because the PRR property is zoned for and restricted to industrial use and the habitat
quality is low. Furthermore, the impacted soils are generally covered with pavement, building slab or
clean soil.

2.6 Final Corrective Measure Goals for Indoor Air and Sub-Slab Soil
Vapor

2.6.1 Indoor Air

There are separate final corrective measure goals for indoor air for the residential properties and for the
industrial PRR building. These goals apply to indoor air in portions of the buildings or residences
occupied on a routine basis. For both the residential properties and the PRR building, the final goals may
be the respective USEPA Regional Screening Levels (USEPA, 2012) (RSLs) listed in Table 2B or such
other appropriate criteria that may be developed in conjunction with USEPA/MDEQ periodic Site reviews,
considering numerous factors including available air data, technical feasibility of achieving the proposed
goals, relevant potential exposure pathways, criteria applicable at closure, and the availability and
applicability of effective institutional controls to all or portions of the Site.

The Michigan Occupational Health Standards shown in Table 2B are recognized as final cleanup goals

by the MDEQ for certain qualifying industrial buildings, but are not accepted currently as remedial goals
by the USEPA.
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2.6.2 Sub-Slab Soil Vapor

Table 2B presents separate final corrective measure goals for sub-slab soil vapor for the residential
properties and for the industrial PRR building. These goals apply to sub-slab soil vapor under portions of
the buildings or residences occupied on a routine basis. These goals must be met for four consecutive
quarters. For both the residential properties and the PRR building, the final sub-slab soil vapor goals may
be the respective USEPA Regional Screening Levels (USEPA, 2012) (RSLs) listed in Table 2B divided
by an attenuation factor of 0.03, or such other appropriate criteria or attenuation factor that may be
developed in conjunction with USEPA/MDEQ periodic Site reviews, considering numerous factors
including available air data, technical feasibility of achieving the proposed goals, relevant potential
exposure pathways, criteria applicable at closure, and the availability and applicability of effective
institutional controls to all or portions of the Site.
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3.0 CORRECTIVE MEASURES OPTIONS

This CMP considers a no action option, institutional controls, and four engineered controls that can be
applied to the Site. The four engineered controls are MNA, groundwater pump-and-treat, SSDPS, and
ERD. Evaluating these controls includes a feasibility screening to assess the applicability and
compatibility of the technology with Site and chemical characteristics. A particular technology or
combination of technologies is retained for further evaluation if it can be used effectively to meet this
CMP’s goals. By properly applying these corrective measures, the risk associated with the COPCs at the
Site can effectively be managed to meet CMP objectives, which include protecting human health and the
environment.

This section provides general descriptions of corrective measures options. Please see Section 1.3 for
descriptions of interim remedial measures that have been and are being implemented.

3.1 Corrective Measures Technology Screen

To determine the best corrective measures for the Site, this CMP evaluated several technologies and
screened them against Site, chemical, and technology specific constraints. Each corrective measure
screened in this CMP is summarized in the sub-sections below.

The Site characteristics considered during the technology screen were used to determine the applicability
of the various technologies and include, but are not limited to, soil type, Site location, groundwater flow
direction, depth to groundwater, groundwater discharge to surface water, and surrounding topography.

The COPC characteristics considered include the physical and chemical properties unique to the COPCs
identified at the Site. The primary COPC at the Site is TCE in soil at the property and dissolved in the
groundwater. TCE degradation compounds, cis-1,2-dichloroethene (DCE), trans-1,2-DCE, 1,1-DCE and
VC are also present. In addition to TCE and TCE degradation compounds, TCA and 1,1-dichloroethane
are present in groundwater.

Known limitations of the various technologies were considered during the technology screen. The
limitation types considered include system performance, operational history, expected remediation time,
technology development and inherent construction, operation and maintenance (O&M).

3.1.1 No Action

The no action option would involve shutting down all treatment operations and ceasing all monitoring
activities at the Site. This option would allow the natural groundwater flow pattern to re-establish, and
migration of dissolved phase COPCs from the PRR property would be likely. The no-action option
provides a baseline against which other options can be evaluated.

3.1.2 Institutional Controls

Institutional controls include legal deed restrictions or restrictive covenants, zoning ordinances and other
methods to prevent or reduce exposure to areas that may result in risks for human health and the
environment.

Deed restrictions in general are land and water use restrictions filed with the registrar of deeds for the
local governing body. These restrictions can provide a means to make the current and future property
owners aware of impacts present at the property and in the soil and groundwater. The restriction may, for
example, indicate no water well will be installed on the property for consumption or irrigation purposes.
Another example would include notifying the property has been used for industrial purposes, and
contaminated soil may exist below grade; therefore, excavation restrictions and precautions are required.
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Institutional controls alone will not prevent contaminated groundwater from migrating from the PRR
property. However, institutional controls can effectively be used in conjunction with other options to meet
the corrective measure goals. Therefore, using institutional controls as a corrective measure will be
retained for further evaluation along with other treatment technologies. As described in Section 1.1, an
existing Restrictive Covenant (provided in Appendix B) for the PRR property limits future uses to
industrial, warehouse and commercial purposes, restricts groundwater extraction and surface water use,
protects remediation activities and associated structures and equipment from interference (including, but
not limited to SSDPS/SVE), and requires vapor intrusion protection for new structures.

Local ordinances may also be used in a manner similar to deed restrictions to limit exposures and risks to
human health. For example, some communities (like Dowagiac) enact ordinances that require drinking
water to be supplied by the community water system and regulate well installations to supply water.

For properties outside the limits of the City of Dowagiac and are not governed by any ordinance
restricting groundwater use, individual deed restrictions can be placed on the properties to limit the use of
groundwater and thereby protect against exposure to that medium.

3.1.3 Engineered Controls

Engineered controls include providing human or ecological exposure protection and remediation
technologies that can be applied to the Site to physically and/or chemically treat the groundwater and soil.

3.1.3.1 Monitored Natural Attenuation (MNA)

MNA monitors naturally occurring processes that decrease COPC concentrations. Biodegradation is
defined as materials degrading by biological processes, and may be the dominant attenuation mechanism
at many sites. MNA also includes the non-biological processes of dilution, dispersion, adsorption and
chemical transformation.

MNA differs from “no action” by including a pro-active groundwater monitoring program based on sound
science and careful examination of hydrogeology, groundwater geochemistry, chemical mass and
chemistry, and impacted groundwater plume stability.

The MNA feasibility considers the following evaluation factors:

= Time to attain final goals compared to no action and active remediation;

» Proximity of COPCs to nearest receptor;

= Stability of impacted groundwater area (will area of contamination expand?);
= Presence of non-aqueous phase liquids; and

= Presence of other sources or source controls.

The MNA option would require a carefully developed Site-specific groundwater monitoring plan.
Developing a MNA plan at the Site would follow USEPA'’s Technical Protocol for Evaluating Natural
Attenuation of Chlorinated Solvents in Groundwater (USEPA, 1998). The following are some important
factors for a MNA monitoring plan:

= Presence of degradation daughter products;

= Concentration of TCE and daughter products over time;

= Geological characterization;

= Contaminant area morphology/stability; and

= Geochemistry.

MNA would not be effective to immediately stabilize contaminated groundwater migration from the PRR

property; therefore, it would be best if paired with another source treatment and/or transport control
option.
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3.1.3.2 Groundwater Pump-and-Treat

Groundwater pump-and-treat system objectives are to remove contaminated groundwater and prevent
further impacted groundwater migration. The extracted groundwater will pass through a treatment
system, such as granular activated carbon (GAC) or an air stripper, where the COPCs are removed from
the purged groundwater prior to discharge. Treated groundwater may be discharged to a nearby storm
sewer, Publicly Owned Treatment Works, surface water or groundwater pursuant to an appropriate
discharge permit.

A pump-and-treat system has been in place at the Site since 1984, and has been maintaining hydraulic
control of the contaminated groundwater (see Section 1.3.2.1). The current system has nine extraction
wells. The system captures approximately 1,800,000 gallons of groundwater per day. The extracted
groundwater then passes through an air stripper for treatment. The treated groundwater is discharged to
Pine Lake Drain pursuant to a National Pollutant Discharge Elimination System (NPDES) permit.

A groundwater pump-and-treat system is effective at stabilizing contaminated groundwater migration;
however, the treatment time is indefinite and may be long until corrective measure goals for groundwater
are achieved. Pump-and-treat systems are expensive to operate and require careful maintenance.
Implementation of another treatment alternative while continuing to operate the pump-and-treat system
could help reduce the overall time required to reach goals.

3.1.3.3 Enhanced Reductive De-chlorination (ERD)

ERD involves adding a nutrient supplement to the groundwater to enhance COPC degradation.
Chlorinated VOCs such as TCE, biologically degrade via anaerobic degradation. Many common organic
groundwater COPCs can be treated in place by enhanced anaerobic processes. These COPCs include
chlorinated solvents like TCE. Anaerobic biodegradation uses hydrogen to chemically reduce the COPCs
(replaces a chlorine atom with hydrogen on a chlorinated solvent molecule). Therefore, the process is
referred to as “reductive de-chlorination.”

Redox Tech, LLC has developed a proprietary formula to promote anaerobic biodegradation of
halogenated solvents in groundwater. The product, ABC®+, is a patented mixture with lactates, fatty
acids, a phosphate buffer and ZVI. A pilot study using ABC®+ was performed at the Site, and has proven
to be effective at reducing TCE concentrations in the groundwater (see Section 1.3.2.3). Since the pilot
test using ABC®+ was proven to be effective, implementing a full-scale ERD option will be considered
further in this CMP. The Report of ABC®+ Pilot Test (Mursch, 2011A) summarizes the pilot test results,
and is provided as Appendix D.

ERD includes bio-augmentation (addition of appropriate bacteria) on an as-needed basis depending on
monitoring results.

3.1.3.4 Sub-Slab Depressurization System (SSDPS)

A SSDPS vapor mitigation system addresses the risk associated with soil vapor intrusion to indoor air. A
SSDPS uses a vapor collection system to capture vapors emanating from contaminated subsurface
environmental media before entering a building.

Installing a SSDPS involves coring through the concrete basement floor and creating a “suction” pit to
collect the vapors. Piping is then placed in the cored hole and attached to the concrete floor with caulk.
The building wall is also cored through to allow access for a fan to be installed on the outside of the
building. The fan is attached to the suction pit via additional piping, and is installed on the outside of the
building; therefore, the piping joints will be under negative pressure for all piping inside the building in the
event of a leak. The system can be connected to existing electrical outlets, and electric power is obtained
from the building’s electric system.

SSDPS at the Site has already been installed at the 401 Louise Street residence. Indoor air sampling
was done to verify the installed mitigation system was operating properly (see Section 1.3.3).
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SSDPS is also operating as an interim remedial measure for the PRR building (see Section 1.3.3). The
SSDPS functions both as an exposure control and as a long-term source reduction technology. The PRR
building’s SSDPS and its operation are described in Appendix J.

A SSDPS will not address the contaminated groundwater or soil at the Site; therefore, it would likely be
used in conjunction with additional technologies.

3.1.3.5 Air Sparge (AS) with Soil Vapor Extraction (SVE)

AS is an in situ technology in which air is injected through a contaminated aquifer, the air travels
horizontally and vertically through the soil column, creating underground stripping that removes COPCs
from the groundwater. This injected air flushes the COPCs into the unsaturated zone where a SVE
system removes the generated vapor phase COPCs from the vadose zone soils.

SVE is a technology used to collect off-gases generated during the AS process. A vacuum is applied to
the soil to induce the controlled air flow and remove volatile and some semi-volatile COPCs from the soil.
If necessary, the gas leaving the soil is then treated through GAC or other control technology.

AS/SVE was installed and operated at the Site and was effective at reducing TCE concentrations in the
soils and shallow groundwater under the building and in the area west of Pine Lake. Sections 1.3.1.3 and
1.3.2.2 describe the AS/SVE system interim remedial measures. The AS/SVE systems were shut down
in late 2008 and early 2009 because the systems were no longer recovering significant COPC mass.

Applying AS/SVE technology at the Site is not considered further in the CMP, because these systems
were operated until they were no longer effective.

The SVE wells at the PRR building were converted for use as a sub-slab depressurization system in July
2012 (see Section 1.3.1.3 and Appendix J).

3.1.3.6 Excavation and Disposal

Excavation includes removing impacted soil from a contaminated area and subsequent treatment and/or
disposal at a licensed disposal facility such as a landfill. Excavation removes source area soils and
COPCs, thus limiting the potential for the soil to impact groundwater and direct human contact with the
removed soil.

Soils have been excavated at the PRR property as part of initial remedial activities. Section 1.3 describes
the excavated areas.

Additional soil excavation under or near the PRR building could not effectively be performed and is not
necessary to protect human health or the environment. Other technologies can be (and have been)
applied at the Site to reduce overall COPC mass and volume more effectively than excavation.

Metal concentrations in the FBRA/OBP area and near the API oil water separator exceed ecological
screening criteria. However, the metals in the FBRA/OBP area are covered with clean soil, so ecological
receptors are not exposed to the impacted soil. The extent of metals impact near the API oil water
separator is small, and this area has very little habitat value. Additional excavation is not considered
further in this CMP. The Ecological Risk Assessment (AECOM, 201) concluded that ecological risks were
within acceptable ranges at the FBRA/OBP and API oil water separator area. Section 1.4.2 summarizes
the Ecological Risk Assessment.
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3.1.4 Barriers and Signs

This measure includes installing and maintaining fencing and/or other physical barriers in conjunction with
warning signs to isolate known risk areas. Using this measure by itself does not prevent additional
exposure pathways from being developed, such as VOCs migrating from the PRR property and
subsequent exposure to impacted groundwater. This method does work well in conjunction with other
measures and is retained for further evaluation.

The PRR property is already fenced, and access is controlled.

3.2 Corrective Measures Options

A corrective measures option is a technology or combination of different technologies applied to the Site
as a final remedy. Four corrective measures options were evaluated using the technologies described in
Section 3.1. All the corrective measures options, except no action, include the existing institutional
controls and groundwater monitoring with a contingency plan that identifies responses to the groundwater
data. The existing institutional controls are in Appendix B. The corrective measures options evaluated
are:

= No-action;

= MNA and existing institutional controls;

= Pump-and-treat, MNA, SSDPS and existing institutional controls; and

= ERD, limited pump-and-treat, groundwater monitoring, SSDPS, and existing institutional controls.

After selecting a final remedy for the Site, PRR will submit a Final Remedy Construction Work Plan which
will include operations, maintenance and monitoring.

3.2.1 Option 1: No Action

The no-action option does not include active treatment or monitoring. This option is presented as a
baseline for comparison to other options. This option involves turning off the existing groundwater pump-
and-treat system. Turning off the pump-and-treat system would allow natural groundwater flow conditions
to resume, and impacted groundwater would migrate from the PRR property. It is possible some natural
degradation and attenuation of COPCs would occur.

3.2.2 Option 2: Monitored Natural Attenuation (MNA)

Natural attenuation of VOC concentrations is occurring at the Site, as evidenced by the presence of
degradation products, among other things. The MNA option includes developing a Site-specific MNA
work plan, which will involve an initial Site model and groundwater monitoring. The initial Site model will
evaluate impacted soil and groundwater concentrations, subsurface geochemistry, location of nearest
receptors, mass balance of COPCs, and expected future groundwater conditions. If, as expected, the
initial Site model indicates natural attenuation is still occurring, then groundwater monitoring will be
conducted to verify the subsurface conditions at the Site continue to support natural attenuation. The
monitoring parameters will include TCE and breakdown product concentrations, dissolved gas levels, and
chloride concentrations in groundwater to confirm natural attenuation is occurring and the contaminated
groundwater area is stable and/or decreasing. The initial Site model and groundwater monitoring plan will
be developed using the USEPA’s guidance document Technical Protocol for Evaluating Natural
Attenuation of Chlorinated Solvents in Groundwater (USEPA, 1998). Existing institutional controls will be
maintained.
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3.2.3 Option 3: Pump-and-Treat, Monitored Natural Attenuation (MNA), Sub-Slab
Depressurization Systems (SSDPS) and Institutional Controls

The Pump-and-Treat Option includes maintaining a pump-and-treat system to continue to treat the
groundwater, continued groundwater monitoring, institutional controls, and operation of SSDPSs at one
residential property and the PRR building (see Appendix J). Purge well locations are shown on
Figure 8.

The institutional controls for this option would include the existing Restrictive Covenant for the PRR
property, a City Ordinance regulating groundwater use in the impacted area and deed restrictions or other
groundwater use controls for individual properties in Wayne Township.

A pump-and-treat system will remain active at the Site to maintain hydraulic control of the impacted
groundwater and prevent contaminant area expansion. The system will include the existing purge wells
with TCE concentrations greater than 200 ug/L. A groundwater monitoring program will be developed to
include parameters for natural attenuation. MNA evaluation at the Site will be summarized in the
groundwater monitoring reports. Based on the MNA evaluation results, modifications to the pump-and-
treat system may be proposed. Such modifications may include extraction rate changes at purge wells,
adding new purge wells or turning off individual purge wells. The purge wells will be turned off in
accordance with the Purge Well Shutdown Criteria (Appendix F). The designated GSI compliance
monitoring points are identified in Appendix F. Individual purge wells will be shut down when designated
GSI compliance wells corresponding to the individual purge wells meet the interim goals in Table 2A.

Indoor inhalation exposures will continue to be mitigated by the SSDPSs at the 401 Louise Street
residence and the PRR Building.

3.2.4 Option 4: Enhanced Reductive De-chlorination (ERD), Limited Pump-and-
Treat, Groundwater Monitoring, Sub-Slab Depressurization Systems
(SSDPSs), and Institutional Controls

This option includes using ABC®+ and ABC® as ERD in the remaining source areas coupled with using a
pump-and-treat system, continued groundwater monitoring, existing institutional controls, and installing a
SSDPS at one residence and the PRR building (see Appendix J.) The locations for the ERD purge wells
for the pump-and-treat system and the residential SSDPS are shown in Figure 9. The locations of
SSDPS components at the PRR building are in Appendix J.

The institutional controls for this option would include the existing Restrictive Covenant for the PRR
property, a new or revised City Ordinance regulating groundwater use in the impacted area (to be
developed in consultation with the MDEQ) and deed restrictions or other groundwater use controls for
individual properties in Wayne Township appropriate to the circumstances.

A pump-and-treat system will be used to maintain hydraulic control of impacted groundwater. The ABC®+
injectate was tested at the Site in a pilot study and was found to be effective at reducing TCE
concentrations in shallow groundwater. The pilot study using the ABC®+ injectate is summarized in the
“Report of ABC®+ Pilot Test” (Mursch, 2011A) and is provided as Appendix D. Adding ABC® and ABC®+
will accelerate reductive de-chlorination of COPCs. The pilot study using ABC®+was performed in the
former OSSR source area. Full scale ABC® and ABC®+ application at the Site would include the other
apparent source areas.

Full scale design for the ERD application at the Site will consider the results from the pilot study. A Final
Remedy Construction Work Plan summarizing the number of injection points and their locations relative to
the source areas, injection depth, injection rates and the approximate number of times the ERD
application will be implemented will be submitted to the USEPA prior to implementation.
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Continued groundwater monitoring will evaluate the ERD applications at the Site, in addition to the
monitoring proposed in the CAMP (Appendix E). ERD parameters evaluated will include TCE, TCE
degradation products, TCA, iron, arsenic, manganese and biological indicator parameters (such as
Dehalococcoides bacteria). The ERD evaluation will be completed according to approved work plans and
will be summarized in groundwater monitoring reports.

Groundwater monitoring will evaluate the treatment progress, and the flow from purge wells will be
adjusted according to the monitoring data. It may be possible to reduce the number of purge wells in
operation after ERD is implemented. Reducing operating purge wells will depend on the groundwater
COPC concentrations. The purge wells will be turned off in accordance with the Purge Well Shutdown
Criteria (Appendix F). The designated GSI compliance monitoring points are identified in Appendix F.
Individual purge wells will be shut down when designated GSI compliance wells corresponding to the
individual purge wells meet the interim goals in Table 2A.

PRR will continue to sample the designated GSI compliance wells in accordance with the CAMP
(Appendix E).
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4.0 EVALUATING CORRECTIVE MEASURES OPTIONS

Threshold criteria and balancing criteria will be used to determine the applicability of each option in

relation to the specific circumstances of the impacts defined at the Site. Remedies attaining all four
threshold criteria are then weighed against the balancing criteria. Specific criteria will be addressed
within each main criteria section and are listed below and summarized in Table 3.

Threshold criteria

1. Overall protection of public health and the environment

2. Attain media cleanup standards (corrective measures goals)
3. Control hazardous substance sources and releases

4. Comply with standards for managing wastes

Balancing criteria

Long-term reliability and effectiveness

Reduce toxicity, mobility, or waste volume

Short-term effectiveness

Implementability (technical feasibility and availability of services and materials)
State and community acceptance

Cost

oukrwnE

4.1 Threshold Criteria

The four corrective measures options are evaluated first with the threshold criteria to objectively assess
how well each option meets project objectives. The four threshold criteria are described in the following

subsections.

4.1.1 Overall Protection of Public Health and the Environment

This evaluation criterion assesses the extent to which each option achieves and maintains protection of

public health and the environment. The option's ability to remove or minimize complete or potentially
complete exposure pathways will also be assessed.

= Option 1, No Action, will not protect public health and the environment or address all potentially
complete exposure pathways.

= Option 2, MNA with existing deed restriction, would not fully protect human health or address

30

potentially complete exposure pathways. Even though the deed restriction would prevent exposure
via groundwater ingestion or dermal contact at the PRR property, off-Site exposure risks to COPCs
via indoor air inhalation is not mitigated with Option 2. Option 2 may not protect the environment. It
is possible the area of COPCs in groundwater would expand without hydraulic controls operating.
Elevated TCE and other COPC concentrations above the interim corrective measures goals could
discharge into surface water bodies.

Option 3, Pump-and-Treat, MNA, SSDPSs and Institutional controls, would protect human health and
the environment and addresses potentially complete exposure pathways. Human and environmental
exposure to impacted groundwater would be controlled by operating the pump-and-treat system.
Indoor air exposure would be controlled with the SSDPSs at 401 Louise and the PRR building.
Existing deed restrictions would prevent future exposure risks to soils and groundwater at the PRR

property.
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= Option 4, ERD, Pump-and-Treat, MNA, SSDPSs, and Institutional Controls would also protect human
health and the environment and addresses potentially complete exposure pathways. Human and
environmental exposure to impacted groundwater would be controlled by operating the pump-and-
treat system. Indoor air exposure would be controlled with the SSDPSs at 401 Louise and the PRR
building. The Institutional Control would prevent future exposure risks to soils and groundwater at the
PRR property. Furthermore, ERD will reduce the clean-up time at the Site, and will, therefore, reduce
the potential COPC exposure time to the public and the environment.

4.1.2 Attaining Media Cleanup Standards (Corrective Measures Goals)

This evaluation criterion assesses the extent to which each option can attain media-specific final
corrective measures goals.

= Option 1, No Action, attaining final corrective measures goals is not expected.

= Option 2, MNA with Institutional Controls, attaining final corrective measures goals is not
expected.

= Option 3, Pump-and-Treat, MNA, SSDPS and Institutional Controls, attaining final corrective
measures goals is expected.

= Option 4, ERD, Pump-and-Treat, MNA, SSDPS and Institutional Controls, attaining final
corrective measures goals is expected.

4.1.3 Control Hazardous Substances Sources and Releases

This evaluation criterion assesses the extent to which each option can control hazardous substances
sources and releases. There are no continued operations at the PRR property using VOCSs, and potential
primary sources (e.g. USTs) have been removed and properly disposed. Therefore, there is no potential
for future releases from primary sources or operations at the PRR property. All four corrective measures
options meet the Control the Sources and Releases criterion. The remaining historical contaminant
sources are soil and groundwater, which are secondary sources impacted by past releases from the
primary sources.

4.1.4 Comply with Standards for Managing Wastes

Any waste derived from corrective measures implemented at the Site will be characterized and disposed
in accordance with all applicable laws and regulations. All four technology options meet the Control of
Sources and Releases evaluation criterion.

4.2 Balancing Criteria

The four corrective measures were evaluated and weighed first using the threshold criteria to assess how
well each option meets project objectives. Corrective measures attaining all four threshold criteria are
further weighed against the balancing criteria. Two corrective measures, Option 3 and Option 4, met all
four threshold criteria and are discussed further using the balancing criteria in the following subsections.

4.2.1 Long Term Reliability and Effectiveness

4.2.1.1 Option 3 (Pump-and-Treat, MNA, SSDPSs and Institutional Controls

The long-term effectiveness at achieving final corrective measure goals for groundwater is unknown, but
it is unlikely pump-and-treat by itself will reduce COPC concentrations to the final goals in a reasonable
time. The Institutional Control will be effective for preventing human exposures at the PRR property. If
the MNA monitoring program indicates MNA is occurring at the Site, then it will be an effective corrective
measures option in the long term. The SSDPSs are able to effectively reduce COPC concentrations in
indoor air at 401 Louise and the PRR building.
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4.2.1.2 Option 4, ERD, pump-and-treat, MNA, SSDPSs and Institutional Controls

This option will have long term effectiveness. The ERD pilot study using ABC®+ has shown significant
reduction in chemical mass; therefore, long term effectiveness for the option is expected. The
Institutional Control will be effective for preventing human exposures to groundwater at the PRR property
until final corrective measures goals are met. The SSDPSs are able to effectively reduce COPC
concentrations in indoor air at 401 Louise and the PRR building.

4.2.2 Reduction of Toxicity, Mobility, and Volume of Waste

Option 3 (pump-and-treat, MNA, SSDPSs and Institutional Controls) would be moderately effective at
reducing COPC mobility and volume through treatment. COPC’s toxicity would not be affected. The
pump-and-treat system currently operating has proven to be effective at controlling COPC mobility and
reducing the overall COPC mass at the Site. However, the groundwater pump-and-treat system will not
reduce the high TCE concentrations at secondary source areas within a reasonable timeframe.

Option 4 (ERD, pump-and-treat, MNA, SSDPSs and Institutional Controls) will be the most effective
option at reducing the overall toxicity, mobility and volume through treatment. The ERD Pilot study has
shown a significant reduction in contaminant mass at the pilot test area. Applying ERD Site-wide should
reduce the overall COPC mass sooner than pump-and-treat alone.

4.2.3 Short-Term Effectiveness

Option 3 (pump-and-treat, MNA, SSDPSs and Institutional Controls) would be effective in the short term,
as the existing pump-and-treat system will remain in operation and has been effective in controlling
migration. The Institutional Control will be effective in the short term for preventing human exposures at
the PRR property. If the MNA monitoring program indicates MNA is occurring at the Site, it will be an
effective corrective measures option, but likely long term. The SSDPSs are able to effectively reduce
COPC concentrations in indoor air at 401 Louise and the PRR building.

Option 4 (ERD, pump-and-treat, MNA, SSDPSs and Institutional Controls) will likely be effective in a
shorter time than Option 3. A groundwater pump-and-treat system will remain effective for the short term
performance of the proposed option. The pilot study using ERD has shown reduction in chemical mass;
therefore, short term effectiveness of the option is expected. The Institutional Control will be effective in
the short term for preventing human exposures at the PRR property. The SSDPSs are able to effectively
reduce COPC concentrations in indoor air at 401 Louise and the PRR building.

4.2.4 Implementability

Option 3 (pump-and-treat, MNA, SSDPS and Institutional Controls) will not require any additional
materials or equipment other than what is already routinely needed. A groundwater pump-and-treat
system has been implemented. A more extensive groundwater monitoring plan may be required for this
option’s MNA component. The pump-and-treat system and SSDPSs will not require any additional
services and/or materials other than routine maintenance. Option 3 is technically and administratively
feasible. Existing or planned monitor wells will be used for groundwater monitoring. The SSDPS is
technically feasible, and standard specifications are available (and the SSDPSs are already installed and
operating).
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Option 4 (ERD, pump-and-treat, MNA, SSDPSs and Institutional Controls) includes ERD in addition to
continuing to operate the existing pump-and-treat system and monitoring program. The ABC®+ injectate
is readily available through Redox Technologies, LLC. Applying the injectate will be via temporary
injection wells that can be installed by a Geoprobe subcontractor. The existing pump-and-treat system
and SSDPSs will not require any additional services and/or materials other than routine maintenance.
Monitoring and analytical services are available. Option 4 is technically feasible, only the timing for
completing the various system work plans and designs may be an issue. A design will need to be
completed to evaluate the number of injection points and quantity of ABC®+ needed to be injected to
reduce source area COPC concentrations to appropriate levels. Additional temporary and/or permanent
well points may be needed to inject the ABC®+ injectate into the subsurface and to monitor ERD’s
effectiveness at the Site. Because the groundwater pump-and-treat system is already installed and has
been running for years, it is technically feasible. The residential SSDPS has been installed and is in
operation; therefore, it is technically and administratively feasible. The SSDPS at the PRR building is
also operating and is feasible (see Appendix J.) A more detailed groundwater monitoring plan will be
needed to monitor the ERD.

4.2.5 State and Community Acceptance

Option 3 (pump-and-treat, MNA, SSPDSs and Institutional Controls) will likely be accepted by the state
and surrounding community because the existing hydraulic containment will remain in operation;
however, it is likely the state and the community would like to see further secondary source area
reduction in COPC mass and less time required to achieve final corrective measure goals for
groundwater.

Option 4 (ERD, pump-and-treat, MNA, SSPDSs and Institutional Controls) will probably have the highest
level of support by the state and community because of the faster reduction in COPC mass and
concentrations in groundwater.

Option 4 may require a new MDEQ authorization for injecting ABC®+. This MDEQ permission was
obtained for the pilot study, and obtaining a new authorization for full scale application is not expected to
be difficult.

426 Cost

Cost will be evaluated for each option based on capital investment, annual O&M cost and overall net
present value. This criterion is addressed in cost breakdown tables for Options 3 and 4. Each option’s
capital costs, annual O&M costs, and estimated net present value are presented. The net present value
has been estimated using an assumed 2% inflation rate before taxes. For O&M activities that may
continue over several decades, a 30-year maximum is assumed. The actual costs may be as much as
50% higher to 30% lower than the estimated costs; therefore, a 20% contingency factor for the each
option’s total capital cost is applied as an indirect cost to account for differences in approach that may be
used during construction.

Option 3 (pump-and-treat, MNA, SSDPSs and Institutional Controls) includes the costs for MNA
described in Option 2 and summarized in Table 4A and Table 4B. In addition to the MNA costs, Option 3
includes costs to continue operating the pump-and-treat system and the SSDPSs. The costs to continue
operating the pump-and-treat system assume continued pumping at existing purge wells where VOC
concentrations exceed Michigan Part 201 GSI criteria until the GSI criteria are met. This cost estimate
assumes a TCE reduction of about 20% per year based on historical values. Based on the current TCE
concentrations and the 20% TCE reduction per year, this cost estimate assumes purge wells PW-5, PW-9
and PW-10 will operate for about three years before they are below the interim corrective measure goals
for groundwater (GSI criteria) and can be turned off, while PW-15 will operate for up to seven years prior
to turning off.
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The capital costs associated with the pump-and-treat, MNA, SSDPSs, and Institutional Controls option
include developing a MNA work plan. Relatively small capital costs are associated with Option 3, since
existing purge wells, monitor wells, SSDPSs, and the Institutional Control on the PRR property will be
used. Once the groundwater concentrations and indoor air concentrations are below final corrective
measure goals for indoor air, the SSDPSs will be shut down.

Capital and O&M costs for Option 3 are summarized in Table 5A. The capital costs for Option 3 are
approximately $12,960. The O&M costs for years one through three are approximately $170,200 per
year, for years four through seven approximately $111,400 per year, and for years eight through 30 are
estimated to be $34,000 per year. The net present value for Option 3 is estimated to be $2,170,000
(Table 5B).

Option 4 (ERD, pump-and-treat, MNA, SSDPSs and Institutional Controls) has higher capital cost than
Option 3, but lower net present value. This option will shift the bulk of the remedial costs to a short term
timeframe (one to five years) versus a long term timeframe (up to 30 years). O&M for Option 4 will be
more intensive while implementing the ERD remedy (ABC®+); however, the injection phase will likely be
completed over a one to two year period whereas the bulk of the O&M will occur to the groundwater
pump-and-treat system currently operating.

The costs for MNA for Option 4 are the same as described in Option 3. In addition to the MNA, Option 4
includes costs to continue operating the SSDPSs, which are described in Option 3. Option 4 also
includes injecting an ERD injectate (ABC®+) along with some continued groundwater pump-and-treat.

The pilot test demonstrated the ABC®+ formula is effective at reducing VOC concentrations at the
injection area and stimulating MNA at and down-gradient of the injection area. Option 4 includes
additional ABC®+ injection at the OSSR to create two ABCP® reactive curtains down-gradient of the OSSR,
and injecting ABC® without the ZVI to stimulate MNA in the area of the former retention lagoons, at the
OBP, and near 83-23 off the northeast corner of the PRR property (Figure 9).

The estimated ABC®+ injection area at the OSSR will include at least two additional injection events with
up to 30 injection borings in each event. A third injection event at the OSSR is included in the cost
estimate as a contingency to address potential “rebound” of concentrations due in part to possible
continued diffusion of COPCs from fine-grained soil. This cost estimate assumes 16,500 pounds of
ABC®+ material will be injected at the OSSR area. The estimated ABC® (without the iron) injection area
at the former retention pond area is approximately 36 feet by 150 feet, with about 20 injection borings in
the area. At the OBP area, the cost estimate assumes that ABC® will be injected in two rectangular areas
totaling about 10,000 square feet.

Based on quantity and time estimates from the ABC®+ contractor, Redox Tech LLC, it is assumed the
cost to inject ABC®+ will be about $18 per square foot (surface area), and the ABC® without the iron will
be about $8.50 per square foot. These estimates assume an average 25-foot thickness of the saturated
zone targeted for treatment. The costs include mobilization, equipment, injection labor, health and safety
management, cleanup and chemicals.

This cost estimate for Option 4 assumes continued pumping at existing purge wells where VOC
concentrations exceed the interim corrective measure goals (GSI criteria) until the interim goals are met.
Purge wells that will continue operating include PW-5, PW-9 and PW-10. Due to ABC® injection, PW-15
will have to be turned off. At the latest sampling event, the TCE concentrations in the purge wells outside
the PRR property ranged from 230 - 260 pg/l. Assuming a TCE reduction of about 20% per year based
on historical values, purge wells PW-5, PW-9 and PW-10 will operate for about three years before they
are below the interim goals and can be turned off.
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The total capital costs for Option 4 includes work plan development and applying ABC®+ and ABC® at the
Site. Table 6A summarizes the capital costs. The capital costs for Option 4 are approximately $423,000.
The O&M costs for Option 4 include annual costs associated with operating the pump-and-treat system
for three additional years, and annual costs associated with MNA monitoring. The estimated O&M costs
for years one through three is $210,200 per year, for years four through five the estimated annual costs
are $48,000. The estimated annual cost for years six through 14 is $32,000. The estimated annual cost
for years 15-30 is $7,000. Based on the total capital and O&M costs listed above, the net present value
for Option 4 is estimated to be $1,690,000 (Table 6B).
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5.0 RECOMMENDATIONS AND JUSTIFICATION FOR
RECOMMENDED CORRECTIVE MEASURES

5.1 Selected Corrective Measures Option

The ERD, pump-and-treat, groundwater monitoring, SSDPSs and Institutional Controls (Option 4) option
is the recommended corrective measures plan for the Site.

5.2 Justification for Selecting Corrective Measures

Option 4 is the recommended corrective measure because it is expected to meet the final corrective
measure goals sooner than option 3. The ERD component has been shown to be practical, technically
feasible, able to be completed with readily available materials/equipment, and effective from the ABC®+
pilot study. This option is also most likely to be the option favored by the surrounding community, as it
will reach goals for the Site sooner than other options, but will be completed in a manner which is not
intrusive to the community.

The groundwater pump-and-treat system is practical, technically feasible, and effective as can be shown
by reviewing TCE in groundwater contaminant maps over the years. At some locations, TCE levels in
groundwater have decreased over 90% based on data collected prior to starting the system.

The residential SSDPS has been installed in the basement of the house at 401 Louise, and has shown to
be effective in mitigating TCE levels in indoor air; therefore, no other indoor air mitigation option has been
proposed. SSDPS components are also in place and operating at the PRR building (see Appendix J).

While Option 4 is likely the most costly option in the short term and will include more regulatory
requirements due to the MDEQ in-situ treatment authorization process, it will produce the best remedial
results in the shortest timeframe.

5.3 Selected Corrective Measures and Issues Identified in the Risk
Assessments

The Human Health Risk Assessment and Screening Level Ecological Risk Assessment (AECOM, 2009A)
reviewed Site conditions in relation to various applicable criteria. The ERA was revised in 2011
(AECOM, 2011). The conclusions from the risk assessments are reviewed in Section 1.4. The proposed
corrective measures address each applicable conclusion from the risk assessment. Table 7 lists these
conclusions and documents completed and proposed corrective measures that address each conclusion,
as appropriate to the conclusion. Option 4 resolves any ecological risks in addition to the human health
risks discussed above.
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6.0 SCHEDULE

6.1 Construction

Minimal construction efforts would be required with Option 4. The residential SSDPS installation was
completed in 2009 and the SSDPS in the PRR building was installed in 2012 and upgraded in January
2013. The additional monitors required for injection and monitoring will be installed within two months
after the Final Decision has been issued by the USEPA. The ABC®+ injection will be completed within
three months after an MDEQ permit has been received and the plan approved, weather permitting.

6.1 Implementation

The groundwater pump-and-treat system and SSDPS will continue to operate until the interim corrective
measure goals in Table 2A are met. Once the Final Decision has been issued by the USEPA and any
public comments have been resolved, the remaining Option 4 components will be implemented at the
Site. A Final Remedy Construction Work Plan summarizing the number of injection points, locations,
depths, approximate ERD application rates will be submitted to the USEPA for approval. Once the
USEPA approves the Work Plan, full scale ERD will be applied to the Site.

6.2 Final Construction Completion Report

The Final Construction Completion Report will be completed when two relevant monitoring events have
occurred after completing the ABC®+ injection so reduction levels can be compared.

6.3 Operation and Maintenance (O&M) Plan

An O&M plan will be written to include the groundwater pump-and-treat and ABC®+ injections. The
residential SSDPS will not be included in the O&M plan, as previous discussions with the USEPA
determined the SSDPS to be the resident’s responsibility after two rounds of indoor air sampling have
shown the levels to be below the USEPA's regional screening levels for residential air.

6.4 Monitoring Plan

A CAMP is presented in Appendix E. The CAMP describes a program of routine corrective action
monitoring. The plan includes:

=  Sampling groundwater at GSI compliance wells for VOCs on a quarterly basis to check for
compliance and to determine if purge wells may be shut down;

= Sampling groundwater at monitor wells throughout the upper aquifer on a semi-annual basis to
monitor MNA progress;

=  Sampling soil vapor at shallow vapor monitoring points (VMPSs) in residential areas on quarterly to
semi-annual frequency to monitor for possible residential volatilization to indoor air issues;

= Sampling indoor air any sub-slab soil vapors in the PRR building to evaluate volatilization to
indoor air issues;

= Sampling groundwater from deep wells at secondary residual source areas on a bi-annual basis
to check for possible future increased migration of contaminated groundwater into/from the deep
aquifer.

In conjunction with the semi-annual sampling, the CAMP includes measuring potentiometric levels at
monitor wells; purge wells and staff gauges, and documenting O&M for the remedial systems.
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PRR may perform supplemental groundwater sampling and analyses from time to time as required by
Site activities. In particular, PRR will sample and analyze groundwater to evaluate ABC®+ injections or
other selected corrective measures as appropriate. Such supplemental sampling will be described in
supplemental monitoring work plans submitted for the specific activities.
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Table 1

Summary of Potential Source Areas and Primary Soil Assessments

Prairie Ronde Realty, Inc.
Dowagiac, Michigan

Potential Source Area

COPCs

Soil Assessments (by

Reference Number)l

Oil and Solvent Storage Room
Chrome Plating Line

Zinc Plating Line

Underground Fuel Storage Tanks
Electrical Substations (three)
Pit Degreasers

Degreasers

Above Ground Gasoline Tank
Underground Oil Storage Tank
Residence Demolition Area
North Gate Area

Cooling Water Retention Ponds
API Separator

Solvent Recovery Still

Old Borrow Pit

Incinerator

Furnace Brick Disposal Area

VOCs, Metals, SVOCs

VOCs, Metals
VOCs, Metals
VOCs, SVOCs
PCBs, SVOCs
VOCs, Metals
VOCs, Metals
VOCs
VOCs, SVOCs
VOCs
VOCs
VOCs, Metals
VOCs
VOCs, Metals
VOCs, Metals, SVOCs
Metals, SVOCs
Copper

1,2,3,8,9 11, 18
2,3
2,3
2,3
3
1,2,3,7,8,9,11, 18
1,2,8,9 11, 17
2,3
2,3
2,3
1,23
1,2,3,58,9,11, 18
1,2,3,5,8,9
1,23
1,23
2,3
3,4

! see Appendix K of the Final Corrective Measures Proposal for the Soil Assessment Reference by number.
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Table 2A

Interim and Final Corrective Measure Goals for Groundwater
Prairie Ronde Realty, Inc.

Dowagiac, Michigan

(ug/L)
Interim Corrective Final Corrective
Chemical Measures Goal (1) | Measures Goal (2)
1,1,1-Trichloroethane 89 89
1,1-Dichlorethane 740 740
Chloroethane 1,100 430
Tetrachloroethene 60 5
Trichloroethene 200 5
Cis-1,2-Dichloroethene 620 70
Trans-1,2-Dichloroethene 1500 100
1,1-dichloroethene 130 7
Vinyl chloride 13 2

(1) Interim corrective measure goals for groundwater are Part 201 Groundwater
Surface Water Interface (GSI) criteria and apply to groundwater at
groundwater surface water interface wells.

(2) Final goals are lower of Part 201 residential drinking water criteria and
groundwater surface water interface criteria. The Part 201 residential criteria
include Federal and State Maximum Contaminant Levels (MCLS).

Source: MDEQ, 2004 (September 28, 2012 update).
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Table 2B
Final Corrective Measure Goals for Indoor Air and Soil Gas
Prairie Ronde Realty, Inc.
Dowagiac, Michigan

(ug/ms)
Chemical Residential Indoor Industrial Residential Industrial MIOHS TWA | MIOHS STEL

Air (1) Indoor Air (1) Soil Gas (2) | Soil Gas (2) ) )
1,1,1-Trichloroethane 5,200 22,000 173,333 733,333 1,900,000 2,450,000
1,1-Dichlorethane 15 77 500 2,567 400,000 NA
Chloroethane 10,000 44,000 333,333 1,466,667 NA NA
Tetrachloroethene 42 180 1,400 6000 170,000 NA
Trichloroethene 2.1 8.8 70 293 270,000 1,080,000
cis-1,2-Dichloroethene (4) 63 260 2,100 8,667 790,000 NA
trans-1,2-Dichloroethene 63 260 2,100 8,667 790,000 NA
1,1-Dichloroethene 210 880 7,000 29,333 4,000 NA
Vinyl chloride 1.6 28 53 933 2,500 12,800

(1) Source: USEPA Regional Screening Levels (RSLs), updated November 2012 (www.epa.gov/region9/superfund/prg/index.html). RSLs have been
adjusted so that the value presented is the lower of the RSL based on a target risk level of 1x10~ and target hazard quotient of 1.

(2) Soil Gas Goals are residential or industrial indoor air goals divided by 0.03 attenuation factor.
(3) Source: Michigan Administrative Code, Rule 325.51101-325.51108.
(4) RSLs for cis-1,2-dichloroethene not available, RSLs for trans-1,2-dichloroethene used as surrogates.
NA: Not available
MIOHS: Michigan Occupational Health Standards for Air Contaminants
TWA: Time-weighted Average (8-hour)
STEL: Short-Term Exposure Limit
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Table 3
Threshold and Balancing Criteria Evaluation
Prairie Ronde Realty, Inc.

Dowagiac, Michigan

Threshold Criteria

Option 1 (No
Action)

Option 2 (MNA with
Deed Restrictions)

Option 3 (P&T, MNA, SSDPS,
& Deed Restrictions)

Option 4 (ERD, P&T, MNA, SSDPS,
& Deed Restrictions)

Overall Protection of
Public Health and the
Environment

Not Protective of
public health and
the environment.

Not Protective of
public health and
the environment.

Protective of public health
and the environment.

Protective of public health and
the environment.

Attainment of Media
Cleanup Standards
(Corrective Measure
Goals)

Attainment of
corrective
measure goals is
not expected

Attainment of
corrective measure
goals is not
expected

Attainment of corrective
measure goals is expected

Attainment of corrective measure
goals is expected

Control the Sources
and Releases

Controls primary
sources. Does
not control
secondary
sources

Controls primary
sources. Does not
control secondary
sources

Controls primary and
secondary sources and
releases.

Controls primary and secondary
sources and releases.

Comply with Standards

Complies with all

Complies with all

Complies with all standards.

Complies with all standards.

for Management of standards. standards.
Wastes
Option 1 (No Option 2 (MNA with | Option 3 (P&T, MNA, SSDPS, | Option 4 (ERD, P&T, MNA, SSDPS,
Balancing Criteria Action) Deed Restrictions) & Deed Restrictions) & Deed Restrictions)

Long-Term Reliability
and Effectiveness

Not evaluated
further.

Not evaluated
further.

Option 3 will be effective and
reliable in the long term;
however, operation of the
P&T system will be for
indefinite time.

Option 4 will be effective and
reliable in the long term. The
addition of ERD will reduce the
time needed for P&T system.

Reduction of toxicity,
mobility, or volume of
waste

Not evaluated
further.

Not evaluated
further.

Option 3 will be moderately
effective at reducing the
mobility of COPCs, will not
reduce volume or toxicity of
COPCs.

Option 4 will be most effective at
reducing the overall mobility,
mass and volume through
treatment. Also reduces toxicity
of COPCs by biodegradation.

Short-term
effectiveness

Not evaluated
further.

Not evaluated
further.

Option 3 will be effective in
the short containing the
impacted groundwater,
mitigating indoor air
exposures.

Option 4 will be effective in the
short containing the impacted
groundwater, mitigating indoor
air exposures.

Implementability

Not evaluated
further.

Not evaluated
further.

Option 3 will not require any
additional materials or
equipment. A more
extensive groundwater
monitoring plan and legal
services for institutional
controls will be needed.

Option 4 requires additional
materials or equipment for ABC+
injection and injection wells. A
more extensive groundwater
monitoring plan and legal
services for institutional controls
will be needed. Materials and
equipment are available.

State and community

Not evaluated

Not evaluated

Option 3 will likely be

Option 4 will probably have the

acceptance further. further. accepted by the State and highest level of support by the
community State and community because of
the faster reduction in COPC
mass and concentrations.
Cost Not evaluated Not evaluated NPV cost $2,170,000 NPV cost $1,690,000.

further.

further.
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Table 4A
Cost Summary for Option 2
Monitored Natural Attenuation and Institutional Controls

MNA Sampling
ITEM Est. Labor Labor Est.
# Quantity Units Price/Unit Price Quantity Units Unit Rate Total
Capital Cost
1  MNA and Deed Restrictions Work Plan Development 120 Hours $90.00 10,800.00 $10,800.00
Total Capital Cost $10,800.00
Total Capital Cost with 20% contingency $12,960.00
Operation and Maintenance/Monitoring
1  Sampling (field labor, per diem, equipment) 3 Day $800.00 2,400.00 $2,400.00
2 Laboratory Analysis of GW samples® 42 EA $150.00  6,300.00 $6,300.00
3 Reporting 1 Event  $1,200.00 1,200.00 $1,200.00
Annual O&M $9,900.00

@ Costs were provided to AECOM by R. David Mursh.

The purpose of this table is to compare costs of remedial alternatives to evaluate relative feasibility. These costs are not intended for actual

budgeting or financial assurance calculations.
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Table 4B
Net Present Value for Option 2 Monitored Natural Attenuation and Institutional Controls

Input Data Results
Inflation Rate (%): 2 NPV ($410,000)
Cash
Year Investment Expenses Flow

0 $12,960 $0 ($12,960)
1 $0 $9,900 ($9,900)
2 $0 $10,098 ($10,098)
3 $0 $10,300 ($10,300)
4 $0 $10,506 ($10,506)
5 $0 $10,716 ($10,716)
6 $0 $10,930 ($10,930)
7 $0 $11,149 ($11,149)
8 $0 $11,372 ($11,372)
9 $0 $11,599 ($11,599)
10 $0 $11,831 ($11,831)
11 $0 $12,068 ($12,068)
12 $0 $12,309 ($12,309)
13 $0 $12,556 ($12,556)
14 $0 $12,807 ($12,807)
15 $0 $13,063 ($13,063)
16 $0 $13,324 ($13,324)
17 $0 $13,591 ($13,591)
18 $0 $13,862 ($13,862)
19 $0 $14,140 ($14,140)
20 $0 $14,422 ($14,422)
21 $0 $14,711 ($14,711)
22 $0 $15,005 ($15,005)
23 $0 $15,305 ($15,305)
24 $0 $15,611 ($15,611)
25 $0 $15,924 ($15,924)
26 $0 $16,242 ($16,242)
27 $0 $16,567 ($16,567)
28 $0 $16,898 ($16,898)
29 $0 $17,236 ($17,236)
30 $0 $17,581 ($17,581)

Totals: $12,960 $401,624 ($414,584)

The purpose of this table is to compare costs of remedial alternatives to evaluate
relative feasibility. These costs are not intended for actual budgeting or financial
assurance calculations.
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Table 5A
Cost Summary for Option 3

Pump and Treat, Monitored Natural Attenuation (MNA), Sub-Slab Depressurization Systems

(SSDPSs) and Institutional Controls

ITEM Est. Labor Labor Est.
# Quantity Units Price/Unit Price Quantity Units Unit Rate Total
Capital Costs
1  MNA and Institutional Control Work Plan 120 Hours $90.00 10,800.00 $10,800.00
Development
Subtotal $10,800.00
Total Capital Cost with 20% contingency $12,960.00
Operation and Maintenance Costs (for years 1-3, four purge wells operating)
1  Reporting & Sampling (field labor, per diem, equipment)*? 1 Year $30,000.00 30,000.00
2 Laboratory Analysis of GW samples® 120 Each $100.00 12,000.00
3 Electric® 12 Month $5,500.00 66,000.00
4 Routine Well maintenance (performed by Peerless Midwest)® 12 Month $600.00 7,200.00
5  Air stripper maintenance 2 12 Month $1,000.00 $12,000.00
6  Indoor air and sub-slab soil vapor sampling and reporting @ 4 QTR $3,500.00 $14,000.00
7 NPDES Sampling and Reporting @ 4 QTR $2,250.00 $9,000.00
8  Residential Vapor Intrusion Monitoring® 4 Event $4,500.00 $18,000.00
9  SSDPS Maintenance® 1 Year $2,000.00 $2,000.00
Years 1-3 Annual O&M Cost (four purge wells operating) $170,200.00
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Table 5A
Cost Summary for Option 3

Pump and Treat, Monitored Natural Attenuation (MNA), Sub-Slab Depressurization Systems

(SSDPSs) and Institutional Controls

ITEM Est. Labor Labor Est.
# Quantity Units Price/Unit Price Quantity Units Unit Rate Total
Operation and Maintenance Costs (for years 4-7, one purge well operating)
1  Reporting & Sampling (field labor, per diem, equipment)®? 1 Year $30,000.00 30,000.00
2 Laboratory Analysis of GW samples® 120 Each $100.00 12,000.00
3 Electric® 12 Month $2,500.00 30,000.00
4 Routine Well maintenance (performed by Peerless Midwest)® 12 Month $200.00 2,400.00
5  Air stripper maintenance @ 12 Month $1,000.00 $12,000.00
6  Indoor air and sub-slab soil vapor sampling and reporting 4 QTR $3,500.00 $14,000.00
7 NPDES Sampling and Reporting 4 QTR $2,250.00 $9,000.00
8  SSDPS Maintenance ? 1 Year $2,000.00 $2,000.00
Years 4-7 Annual O&M Cost (one purge well operating) $111,400.00
Operation and Maintenance Costs (for years 8-30, no purge wells operating)
1  Reporting & Sampling (field labor, per diem, equipment)*? 1 Year $20,000.00 20,000.00
2 Laboratory Analysis of GW samples @ 120 Each $100.00 12,000.00
3 SSDPS Maintenance ¥ 1 Year $2,000.00 $2,000.00
Years 8-30 Annual O&M Cost (no purge wells operating) $34,000.00

W The Sampling (field labor, per diem, equipment) item under the Operation and Maintenance cost does not include the initial MNA monitoring.

@ Costs were provided to AECOM by R. David Mursh.

The purpose of this table is to compare costs of remedial alternatives to evaluate relative feasibility. These costs are not intended for actual

budgeting or financial assurance calculations.
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Table 5B
Net Present Value for Option 3
Pump and Treat, Monitored Natural Attenuation (MNA), Sub-Slab Depressurization Systems
(SSDPSs) and Institutional Controls

Input Data Results
Inflation Rate (%): 2 NPV ($2,170,000)
Cash
Year Investment Expenses Flow

0 $12,960 $0 ($12,960)
1 $0 $170,200 ($170,200)
2 $0 $173,604 ($173,604)
3 $0 $177,076 ($177,076)
4 $0 $120,312 ($120,312)
5 $0 $122,718 ($122,718)
6 $0 $125,173 ($125,173)
7 $0 $127,676 ($127,676)
8 $0 $39,440 ($39,440)
9 $0 $40,229 ($40,229)
10 $0 $41,033 ($41,033)
11 $0 $41,854 ($41,854)
12 $0 $42,691 ($42,691)
13 $0 $43,545 ($43,545)
14 $0 $44,416 ($44,416)
15 $0 $45,304 ($45,304)
16 $0 $46,210 ($46,210)
17 $0 $47,134 ($47,134)
18 $0 $48,077 ($48,077)
19 $0 $49,039 ($49,039)
20 $0 $50,019 ($50,019)
21 $0 $51,020 ($51,020)
22 $0 $52,040 ($52,040)
23 $0 $53,081 ($53,081)
24 $0 $54,143 ($54,143)
25 $0 $55,226 ($55,226)
26 $0 $56,330 ($56,330)
27 $0 $57,457 ($57,457)
28 $0 $58,606 ($58,606)
29 $0 $59,778 ($59,778)
30 $0 $60,973 ($60,973)

Totals: $12,960 $2,154,404 ($2,167,364)

The purpose of this table is to compare costs of remedial alternatives to evaluate
relative feasibility. These costs are not intended for actual budgeting or financial
assurance calculations.
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Table 6A
Cost Summary for Option 4

Enhanced Reductive Dechlorination (ERD), Pump and Treat, Monitored Natural Attenuation (MNA),

Sub-Slab Depressurization Systems (SSDPSs), and Institutional Controls

ITEM Est. Labor Labor Est.
# Quantity Units Price/Unit Price Quantity Units  Unit Rate Total
Capital Costs
1  MNA and Institutional Controls Work Plan 120 Hours $90.00 10,800.00 $10,800.00
Development
2 ABC+ Application (includes materials and injection wells)® 5,000 SF $18.00 $90,000.00
3 ABC Application (includes materials and injection wells)® 15,400 SF $8.50  $130,900.00
4  ABC Work Plan and Approval® 120 Hours $90.00 10,800.00 $10,800.00
5 Installation of New Monitoring Well® 1LS $8,000.00 $8,000.00
6 Purge Well Abandonment® 1LS $60,000.00 $60,000.00
7  Monitoring Well Abandonment®® 60 EA $700.00 $42,000.00
Subtotal $352,500.00
Total Capital Cost with 20% contingency $423,000.00
Operation and Maintenance Costs (for years 1-3, three purge wells operating)
1 Reporting & Sampling (field labor, per diem, equipment)*? 1 Year $30,000.00 30,000.00
2 Laboratory Analysis of GW samples® 120 Each $100.00 12,000.00
3 Quarterly GSI Wells® 40 Each $100.00 4,000.00
4 Electric® 12 Month  $5,500.00 66,000.00
5 Routine Well maintenance (performed by Peerless Midwest)® 12 Month $600.00 7,200.00
7 Air stripper maintenance @ 12 Month $1,000.00 $12,000.00
8 Indoor air and sub-slab soil vapor sampling and reporting 4 QTR $3,500.00 $14,000.00
9 NPDES Sampling and Reporting © 4 QTR $2,250.00 $9,000.00
12 Residential Vapor Intrusion Monitoring® 2 Event $4,500.00 $9,000.00
13  SSDPS Maintenance @ 1 Year $2,000.00 $2,000.00
14  ABCH+ Injection (contigency for potential rebound) 2,500 SF $18.00 $45,000.00

Years 1-3 Annual O&M Cost (3 purge wells operating)
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Table 6A
Cost Summary for Option 4

Enhanced Reductive Dechlorination (ERD), Pump and Treat, Monitored Natural Attenuation (MNA),

Sub-Slab Depressurization Systems (SSDPSs), and Institutional Controls

ITEM Est. Labor Labor Est.
# Quantity Units Price/Unit Price Quantity Units  Unit Rate Total
Operation and Maintenance Costs (for years 4-5, no purge wells operating)
1  Reporting & Sampling (field labor, per diem, equipment)>? 1 Year $30,000.00 30,000.00
2 Laboratory Analysis of GW samples® 120 Each $100.00 12,000.00
3 Quarterly GSI Wells® 40 Each $100.00 4,000.00
4 SSDPS Maintenance® 1 Year $2,000.00 $2,000.00

Years 4-5 Annual O&M Cost (no purge wells operating and GSI monitoring)

Operation and Maintenance Costs (for years 6-14)
1  Reporting & Sampling (field labor, per diem, equipment)>? 1 Year $20,000.00
2 Laboratory Analysis of GW samples® 120 Each $100.00

$48,000.00 per year

20,000.00
12,000.00

Years 6-14 Annual O&M Cost (no purge wells operating and no GSI monitoring)

Operation and Maintenance Costs (for years 15-30)

1 Reporting & Sampling (field labor, per diem, equipment)*? 1 Year $4,000.00
2 Laboratory Analysis of GW samples® 30 Each $100.00

$32,000.00 per year

4,000.00
3,000.00

Years 15-30 Annual O&M Cost (no purge wells operating and no GSI monitoring)

@ The Sampling (field labor, per diem, equipment) item under the Operation and Maintenance cost does not include the initial MNA monitoring.

@ Costs were provided to AECOM by R. David Mursh.

$7,000.00 per year

The purpose of this table is to compare costs of remedial alternatives to evaluate relative feasibility. These costs are not intended for actual

budgeting or financial assurance calculations.
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Table 6B
Net Present Value for Option 4
Enhanced Reductive Dechlorination (ERD), Pump and Treat, Monitored Natural Attenuation
(MNA), Sub-Slab Depressurization Systems

Input Data Results
Inflation Rate (%): 2 NPV ($1,690,000)
Cash
Year Investment Expenses Flow

0 $423,000 $0 ($423,000)
1 $0 $210,200 ($210,200)
2 $0 $214,404 ($214,404)
3 $0 $218,692 ($218,692)
4 $0 $51,840 ($51,840)
5 $0 $52,877 ($52,877)
6 $0 $35,840 ($35,840)
7 $0 $36,557 ($36,557)
8 $0 $37,288 ($37,288)
9 $0 $38,034 ($38,034)
10 $0 $38,794 ($38,794)
11 $0 $39,570 ($39,570)
12 $0 $40,362 ($40,362)
13 $0 $41,169 ($41,169)
14 $0 $41,992 ($41,992)
15 $0 $9,100 ($9,100)
16 $0 $9,282 ($9,282)
17 $0 $9,468 ($9,468)
18 $0 $9,657 ($9,657)
19 $0 $9,850 ($9,850)
20 $0 $10,047 ($10,047)
21 $0 $10,248 ($10,248)
22 $0 $10,453 ($10,453)
23 $0 $10,662 ($10,662)
24 $0 $10,875 ($10,875)
25 $0 $11,093 ($11,093)
26 $0 $11,315 ($11,315)
27 $0 $11,541 ($11,541)
28 $0 $11,772 ($11,772)
29 $0 $12,007 ($12,007)
30 $0 $12,247 ($12,247)

Totals: $423,000 $1,267,236 ($1,690,236)

The purpose of this table is to compare costs of remedial alternatives to evaluate
relative feasibility. These costs are not intended for actual budgeting or financial
assurance calculations.
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Table 7

How Does the Preferred Corrective Measure Option Address Conclusions of Risk Assessments?

Prairie Ronde Realty Inc.
Dowagiac, Michigan

Human Health Risk Assessment Conclusion

Completed Corrective Measures

Proposed Additional Corrective Measures

. Soil protection of groundwater. Certain soil samples, primarily
under the PRR building and at the former FRBA and OBP areas,
had COPC concentrations that exceed the MDEQ Part 201
residential groundwater protection criteria for soil. This exposure
route is not currently complete because impacted groundwater is
not used for drinking water.

Excavation completed to extent practical to
protect building

SVE
Restrictive Covenant for PRR Property

Groundwater collection and treatment
ERD
MNA

. Residential ingestion of groundwater outside of PRR property.
COPC concentrations in groundwater exceed MDEQ Part 201
drinking water criteria and Maximum Contaminant Levels.

Impacted groundwater is not currently used for drinking water.

Groundwater Collection and treatment
Air Sparge

Groundwater collection and treatment
ERD,
MNA
Off-PRR property Institutional Controls

. Residential ingestion of groundwater on the PRR property. COPC
concentrations in groundwater exceed MDEQ Part 201 drinking
water criteria and Maximum Contaminant Levels. Impacted
groundwater is not currently used for drinking water.

Groundwater Collection and treatment
Air Sparge
Restrictive covenant (PRR property)

Groundwater collection and treatment
ERD,
MNA

. Groundwater Dermal Contact (residential and industrial). COPC
concentrations are less than MDEQ Part 201 residential and
industrial groundwater dermal contact. This exposure
pathway/route is presently incomplete.

Groundwater Collection and treatment
Air Sparge
Restrictive covenant

No additional measures necessary

. Soil direct contact. One sample (02-254) under the PRR building
had a concentration of arsenic that slightly exceeded the industrial
criterion for direct soil contact. The upper 95 percent confidence
limit of the mean arsenic concentration in this area was less than
the direct soil contact criterion.

Excavation completed to extent practical to
protect building.

No additional measures necessary

. Surface water ingestion and direct contact. The vinyl chloride
concentration at SP-5, slightly exceeded the MDEQ Part 31 water
quality value for human health based on recreational exposure.
The physical character and location of SP-5 preclude recreational
exposure that is basis for criterion

Excavation completed to extent practical under
building

Groundwater collection and treatment
AS

Groundwater collection and treatment,
ERD
MNA

. Soil vapor to indoor air at PRR building. Indoor and sub slab
samples were collected in March 2012. Concentrations of TCE in
the PRR building exceeded USEPA's regional screening levels.

Excavation

SVE

Increased ventilation
SSDPS

Groundwater collection and treatment,
ERD

MNA

SSDPS

Monitor indoor air at PRR building
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Table 7 (continued)

How Does the Preferred Corrective Measure Option Address Conclusions of Risk Assessments?

Prairie Ronde Realty Inc.
Dowagiac, Michigan

Human Health Risk Assessment Conclusion

Completed Corrective Measures

Proposed Additional Corrective Measures

8. Groundwater soil vapor to indoor air off-site. TCE concentrations
in indoor air at one home exceeded USEPA regional screening
levels for indoor air.

Sub slab depressurization system installed

e  Monitoring soil vapor
e No further measures unless indicated by
monitoring

9.The groundwater is used for rearing bait minnows. The estimated
concentrations of COPCs in indoor air were less than USEPA
regional screening levels for residential indoor air.

Groundwater Collection and treatment
Air Sparge

No additional measures necessary

10.The groundwater is used for flushing toilets and wash water at one
house. The estimated concentrations of COPCs in indoor air were
less than USEPA regional screening levels for residential indoor air
(Appendix G).

Groundwater Collection and treatment
Air Sparge

No additional measures necessary

Screening Level Ecological Risk Assessment Conclusions

Completed Corrective Measures

Proposed Additional Corrective Measures

1. Ecological risk to biota resident in water bodies and wetlands
located north and west of the Site is currently acceptable.

Excavation completed to extent practical to
protect building

Excavation and cover at FBRA
Groundwater collection and treatment
SVE and AS

No additional measures necessary

2. In the wetlands/fens north of the Site, as well as in the lake and
associated drains, there is no unacceptable ecological risk from
the discharge of impacted groundwater. Higher concentrations of
TCE present in deeper layers of the surface aquifer are overlain
by water with lower concentrations and the higher concentrations
of TCE are not discharging to surface water bodies or wetlands.

Excavation completed to extent practical to
protect building

Excavation and cover at FBRA
Groundwater collection and treatment
SVE and AS

No additional measures necessary

3. Unacceptable risk from surface water exposures to TCE (in the
Unnamed Drain) and mercury (in Pine Lake) is not expected
based on the toxicity evaluation conducted in the ERA.

Excavation completed to extent practical to
protect building

Excavation and cover at FBRA
Groundwater collection and treatment
SVE and AS

No additional measures necessary
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Table 7 (continued)

How Does the Preferred Corrective Measure Option Address Conclusions of Risk Assessments?

Prairie Ronde Realty Inc.
Dowagiac, Michigan

Screening Level Ecological Risk Assessment Conclusions

Completed Corrective Measures

Proposed Additional Corrective Measures

4. No organic chemicals were detected in the lake sediment with
concentrations above the threshold effects levels. Metals
concentrations observed in the sediment are not attributed to any
impact from the facility.

Excavation completed to extent practical to
protect building

Excavation and cover at FBRA
Groundwater collection and treatment
SVE and AS

No additional measures necessary

5. Sensitive receptors (amphibians and Mitchell’'s satyr butterfly).
Concentrations are less than screening criteria and impacts not
expected.

Excavation completed to extent practical to
protect building

Excavation and cover at FBRA
Groundwater collection and treatment
SVE and AS

No additional measures necessary

6. Vinyl chloride concentration at seep (SP-5) exceeded GSI
criterion for human health, less than GSI criterion for aquatic life

Excavation completed to extent practical to
protect building

Excavation and cover at FBRA
Groundwater collection and treatment
SVE and AS

Groundwater collection and treatment,
ERD
MNA

Note: the numbered conclusions correspond to risk assessment conclusions presented in Section 1.4.

AS = Air sparge

ERD = Enhanced Reductive Dechlorination

FBRA = Furnace Brick Remediation Area

MDEQ = Michigan Department of Environmental Quality
MNA = Monitored natural attenuation

OBP = Old Burn Pit

PRR = Prairie Ronde Realty

SVE = Soil vapor extraction
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CHAPTER 13
I-2 HEAVY INDUSTRIAL DISTRICT

SECTION 13.1 INTENT

The I-2 General Industrial Districts are established primarily for manufacturing, assembling, and
fabrication activities including large scale or specialized industrial operations whose external
physical effects may be felt to some degree by surrounding districts. The I-2 District is so
structured as to permit, in addition to -1 Light Industrial District uses, the manufacturing,
processing and compounding of semi finished or finished products from raw materials.

SECTION 13.2 PERMITTED USES

No land and/or buildings in the I-2 District shall be used, erected, altered or converted, in whole
or in part, except for the following purposes by right:

A. All permitted uses in the I-1 district.
B. Lumber and planing mills.

€. Metal plating, buffing, and polishing.
(b4 Commercial storage warehouses.

E. The manufacture, compounding, processing, packaging, or treatment of products
requiring stamping or punch press operations.

F. Veterinary clinics and kennels.
G. Accessory buildings, structures, and uses.
SECTION 13.3 SPECIAL LAND USES

Land and/or buildings in the [-2 District may be used for the following purposes when approved
by the Planning Commission in accordance with the requirements of Chapter 20:

A. Vehicle repair.

B. Recycling centers.

. Salvage yards.

. Sexually-oriented businesses.

E. Truck terminals.

City of Dowagiac Zoning Ordinance 72






F. Outdoor storage, display area, and sale of farm implements and commercial construction

equipment.
G. Manufacture of corrosive acid or alkali, cement, lime, gypsum, or plaster of Paris.
H: Production, refining, or storage of petroleum or other flammable liquids.
E Municipal water and wastewater treatment facilities.
IR Outdoor storage yards.
K. Manufacture and processing of leather goods, including tanneries.
L Wireless communication towers.

M. Billboards

SECTION 13.4 SITE DEVELOPMENT REQUIREMENTS

All Permitted Uses and Special Land Uses are subject to the following Site Development

Requirements:

A. Supplemental Regulations

Setbacks, Height, Area, & Lot Dimension
Requirements

See Chapter 17

Special Land Uses, Site Plan Review

See Chapter 19, Section 19.1

Landscaping See Chapter 19, Section 19.2
Parking See Chapter 19, Section 19.3
Signs See Chapter 19, Section 19.4

B. Sidewalks may be required on all sides of the property abutting a public street, in

accordance with City standards.

C. All lots or parcels shall be served by public water and sewer.

City of Dowagiac Zoning Ordinance
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Grant and Declaration
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378981 Pages: 46 L: 991 P: 446
RECORDED Cass County, Michigan
Barbara Runyon, Regis{er of Deeds
93/16/2009 01:06 PM

Receipt #27018 Fee: $143.00 ERY

T 0 GO0 N 0

GRANT AND DECLARATION OF EASEMENT AND RESTRICTIVE COVENANT

This Grant and Declaration of Easement and Restrictive Covenant (“Grant and Declaration”) is
made and shall be recorded in the records of the Cass County Register of Deeds for the purpose
of providing for the protection of public health, safety and welfare, and the environment by
restricting the uses of the subject property and providing access for performing environmental
investigation, remediation and monitoring activities.

WHEREAS, Prairie Ronde Realty Company, with an address of Prairie Ronde Realty
Company, ¢/o National Tube Holding Co., Inc., 303 Massey Building, 2025 Third Avenue
North, Birmingham, Alabama 35203 (“Grantor™) is the owner of certain property located at 415
East Prairie Ronde Street, Dowagiac Michigan, more particularly described in Exhibit A attached
hereto and made a part hereof (the “Property™);

WHEREAS, the Property and the improvements thereon (the “Site™) were formerly used
for or associated with manufacturing operations, and the Site has been identified as a “facility”,
as that term is defined in Part 201, Environmental Remediation, of the Natural Resources and
Environmental Protection Act, 1994 PA 451, as amended, MCL 324. 20102 et seq. (“NREPA™);

WHEREAS, the Site is subject to both (i) a 2006 United States Environmental Protection

Agency (“EPA”) Administrative Order on Consent (AOC), U.S. EPA Docket No, RCRA-03-

2006-0011, under Section 3008(h) of the Solid Waste Disposal Act, as amended, commonly
referred to as the Resource Conservation and Recovery Act of 1976 or RCRA, a copy of which is
attached hereto as Exhibit B, and (ii) a Michigan Department of Environmental Quality
(“MDEQ”) Consent Judgment that requires remediation activities at the Site, Case No. 83-
10349-CE, In the Circuit Court for the County of Cass, “Kelley v. Sundstrand Heat Transfer,
Inc.”, dated 12-7-1987, a copy of which is attached hereto as Exhibit C, (together, the
“Remediation Orders™); S

' WHEREAS, Grantor is obligated to perform remediation activities and operation and
maintenance of the Operating System (defined herein) under the Remediation Orders
(“Remediation Activities™), and information pertaining to such Remediation Activities is on file
with the EPA Region 5 and with the MDEQ;  sTATE OF MICHIGAN,

County of Cass, } L

I, Barbara
do hereby certify that mem Cass Co, Clerk/Register,

an exact

. recorded in this off copy of an instrumeng
UTCL1 - 104062 of deeds Records Pa;ﬁ"}kl -ZL_..“CISI
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County Register
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Clerk/Register
Cass County, Michigan
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WHEREAS, Hamilton Sundstrand Dowagiac, Inc., formerly known as Sundstrand
Dowagiac, Inc., (“Hamilton Dowagiac™), a subsidiary of Hamilton Sundstrand Corporation,
formerly known as Sundstrand Corporation, (“Hamilton™), which is itself a subsidiary of United
Technologies Corporation (“UTC”), is a former owner of the Site and a party to the MDEQ
Consent Judgment;

WHEREAS, Grantor has executed and delivered this Graut and Declaration to provide
assurances to Hamilton Dowagiac, Hamilton and UTC that the Property will be used and
managed with due regard to protection of public health, safety and welfare, and the environment
and of the performance by the Grantor of Remediation Activities which the Grantor is obligated
fo perform; and

WHEREAS, Grantor supplied to Hamilton Dowagiac, pursuant to the terms of certain
Real Estate Sales Contract and Agreement on Environmental Matters dated as of September 26,
1995 (the “Contract™), a copy of which is recorded with the Cass County Register of Deeds in
Liber 597 at Page 815, a letter of credit to secure the performance of Grantor’s obligations under
said Contract, and Hamilton Dowagiac is willing to release said letter of credit provided that
Grantor gives this Grant and Declaration.

NOW THEREFORE, to implement the purpose and intent of this Grant and Declaration,
Grantor, in consideration of the premises and other good and valuable considerations including
release of the above-mentioned letter of credit, hereby gives and grants to:

Hamilton Sundstrand Dowagiac, Inc., , a Delaware corporation, with an office and
place of business at One Hamilton Road, Windsor Locks, Connecticut 06096-1010;

Hamilton Sundstrand Corporation, a Delaware corporation, with an office and place of
business at One Hamilton Road, Windsor Locks, Connecticut 06096-1010, and

United Technologies Corporation, a Delaware corporation, with an office and place of
business at One Financial Plaza, Hartford, CT 06101 (collectively, the Grantees™)

and their respective successors and assigns, the fo]lowing easements and restrictive covenants
and declares that the Property as described in Exhibit A shall hereinafter be bound by, held, sold
and conveyed subject to the restrictions, which shall run with the Property in perpetuity in favor
of Grantees and their respective successors and assigns, and be binding on Grantor and all parties
having any right, title or interest in the Property, or any part thereof, their heirs, successor and
assigns and any persons leasing, occupying or using the Property:

1. Restrictions on Use and Occupancy.

(a)  The Property shall not be used for any purpose other than industrial,
warehouse and commercial purposes that under applicable law do not require the
Property to meet environmental clean-up or remediation standards for residential uses.
Without limiting the generality of the foregoing, the Property shall not be used for any of
the following uses: single or multi-family residential, school, daycare, group home, .

UTCLI - 104962
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nursing home, hospital, meeting hall, church or other place of congregation or worship,
hotel, motel or lodging, playground or other residential use.

(b)  Except to the extent allowed or required under groundwater remediation
and monitoring plans that have been approved by Governmental Authority (as herein
defined) having jurisdiction and except for use for non-contact cooling and other uses
approved by Governmental Authority having jurisdiction, no surface water at, on, or
under the Property and no subsurface water shall be used for human consumption,
irrigation or any other purpose that might bring it into contact with humans or animals.

(¢)  No underground storage tanks or piping for petroleum or other hazardous
substances or compounds shall be maintained, used or installed in, at on or under the

Property.

(d)  There shall be no use at or on the Property of any chlorinated solvents or
any other chemicals or compounds that have breakdown products similar to breakdown
products of chlorinated solvents.

(¢)  No new building or other structure shall be placed on the Property unless
constructed with vapor intrusion protection that shall be protective from intrusion of soil
and groundwater vapors (“Vapor Protection System”) of the occupants who could be
expected to utilize such building or structure in light of the contemplated use of such
building or other structure and in accordance with a Vapor Protection System design
which shall have been approved in writing by UTC, such design approval not to be
unreasonably withheld or delayed.

(f)  All use of and activities on the Property and in and about the buildings and
structures thereon shall be conducted so that there shall be no material interference with
Remediation Activities then being conducted or reasonably anticipated to be conducted
at the Property. In particular, and without limiting the generality of the foregoing, no
buildings or other structures or improvements or alterations thereof shall be constructed,
erected or maintained on the Property and no activities, use, operation or occupancy of
the Property shall be conducted in such a way as to materially interfere with the
operation of the “Remediation Operating System™, as defined herein. For the purposes of
this Grant and Declaration, the term “Remediation Operating System™ means all soil
vapor extraction wells and related equipment, purge wells and related equipment, all
groundwater wells, monitoring wells, or other environmental wells, groundwater pump
and treatment system, and groundwater and/or soil remediation facilities, including
without limitation, any collection trenches, subsurface pipes, equipment buildings, air
strippers, groundwater and wastewater ponds and aeration weirs, or other environmental
remediation facilities, structures or equipment required for the purpose of conducting the
Remediation Activities so long as required by the Remediation Orders, as the same may
be amended or supplemented, or as otherwise required by Governmental Authority.

(g) Inresponse to a request from the then owner of the Property, Grantees
may, in their sole discretion and on such terms and conditions as Grantees deem
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necessary or appropriate, agree to allow portions of the Remediation Operating System to
be relocated or modified to accommodate the operations or activities at the Property of
the then owner of the Property. Without limiting the discretion.of the Grantees as
provided in the preceding sentence, Grantee may condition such agreement on the prior
written consent to the relocation or modification from the EPA, MDEQ and/or other
governmental authorities having jurisdiction, on the then owner reimbursing all costs
incurred by the Grantees in considering, obtaining approval for and administering and
supervising and implementing the relocation or modification, on the relocation or
modification being done in accordance with detailed plans that shall have first been
approved by the Grantees in writing, and, if so required by Grantees, that the then owner
shall have first deposited with Grantees the costs to be reimbursed to Grantees hereunder
as a condition of the giving of the approval of Grantees to the relocation or modification.
This provision does not modify the existing environmental cost-sharing agreement
between Grantor and Grantees as provided in that certain Confidential Settlement
Agreement and Release, dated June 2, 2006.

(h)  Attached hereto as Exhibit D and made a part hereof is a survey showing
the Property that is subject to this Grant and Declaration.

2. Undertakings of Grantor and Successors in Title.

(a)  Grantor and its successors in title and any and all occupants of the
Property shall cooperate with Grantees, as Grantees may reasonably designate, in
connection with any Remediation Activities that the Grantees, or either of them, or their
designees may undertake at the Property.

(b)  If deemed necessary or appropriate by the Grantees in order to accomplish
the goals of the Remediation Orders, as the same may be amended or modified, the
Grantor and its successors in title shall grant to EPA and/or MDEQ such restrictive
covenants and other institutional controls of such form and substance as the applicable
agency may require or as shall be designated by Grantees and obtain such subordinations
and/or releases to the grant of such restrictive covenants of those having an interest in the
Property as EPA and/or MDEQ and/or Grantees may require. Grantor hereby
irrevocably appoints Grantees as Grantor’s attorney-in-fact, coupled with an interest, to
act on behalf of Grantor to execute and record any such grant of restrictive covenant or
other institutional control and take any action to implement the same, in the event
Grantor or any successor in title shall fail or refuse to comply with the requirements of
this subparagraph.

(¢)  Any and all soil, soil cuttings, soil moisture, surface water, groundwater,
and/or other potentially contaminated construction debris or materials discovered,
identified and/or generated by construction or other activities on the Property shall be
properly handled, characterized, segregated, stored, managed and disposed of in
accordance with all applicable environmental laws, all at the sole cost and expense of the
then owner of the Property and in accordance with the requirements and direction of the
Grantees. This provision does not modify the existing environmental cost-sharing
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agreement between Grantor and Grantees as provided in that certain Confidential
Settlement Agreement and Release, dated June 2, 2006.

(d)  Except to the extent necessary for Grantor or its affiliates to comply with
the Remediation Orders, Grantor, its successors and assigns in title and its and their
respective successors and assigns shall refrain from communicating with any
Governmental Authority (as hereinafter defined) regarding or concerning, or that may
affect, any Remediation Activities at, on, near or under the Property. All
correspondence, discussions and negotiations with, and submissions to, any
Governmental Authority concerning, or that may affect, the Remediation Activities shall
be controlled by and coordinated with the Grantees. Notwithstanding the foregoing,
nothing in this Restrictive Covenant shall preclude the then owner from making any
filing or other communication necessary to satisfy a legal obligation. As used in this
Grant and Declaration, the term “Governmental Authority” means all federal, state or
local governmental bodies, instrumentalities or agencies, including all political
subdivisions of the State of Michigan having jurisdiction over environmental matters
and/or Remediation Activities.

(&)  Grantor and its successors in title shall be responsible for any damage or
injury to the Remediation Operating System, whether caused by or resulting from any act
or omission of the then owner of the Property or any occupant or any other person, but
not if resulting solely from an act or omission of any or all of the Grantees.

3, Ownership of Remediation Opefating System,

At least thirty (30) days prior to any transfer of ownership of the Property, the
transferor shall give written notice to the Grantees, which notice shall identify the
proposed transferee and describe with reasonable specificity the arrangements between
the transferor and the proposed transferee for accomplishment of the Remediation
Activities. Grantees, at their option in their sole discretion, shall have the right to require
that title and ownership of the Remediation Operating System be transferred to Grantees,
free and clear of all liens, encumbrances and security interests, although Grantees may
allow the transferor and/or the transferee to continue to use and operate the Remediation
Operating System on such terms and conditions as shall be specified by Grantees in their
sole discretion.

4, Easement and Right of Access.

(@) Grantees and their successors and assigns are hereby granted an easement
and right of entry into and on the Property for themselves and their employees,
contractors, agents, consultants, upon reasonable notice and at reasonable times (in light
of the purpose of the entry), for the purpose of determining compliance with the terms of
this Grant and Declaration, to perform any Remediation Activities that Grantees may be
obligated to perform or may, in their sole discretion, choose to perform and, for such
purposes, to utilize the Remediation Operating System and to make and maintain other
installations on the Property, provided, however, that such access shall not unreasonably
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disrupt or interfere with the lawful use and operation of the Property by the occupants
thereof.

(b)  The EPA and the MDEQ are hereby granted an easement and right of
entry into and on the Property for themselves and their employees, contractors, agents,
consultants, upon reasonable notice and at reasonable times (in light of the purpose of the
entry), for the purpose of determining compliance with the terms of this Grant and

Declaration.
5. Enforcement.

(@  The rights herein granted may be enforced jointly or separately by the
Grantees and their respective corporate successors and assigns. In any such action, the
prevailing party shall be entitled to recover its costs and reasonable attorney’s fees as
may be awarded by the Court. Grantor and its successors and assigns shall indemnify
and hold Grantees harmless from any loss or damage on account of any violation of or
default under the provisions hereof. ' '

(b)  The State of Michigan through the MDEQ may enforce the restrictions set
forth in this Grant and Declaration by legal action in a court of competent jurisdiction.

6. Limitation of Liability.

The acceptance by Grantees of the rights and benefits granted herein and the
retention of a right to do one or more activities does not imply, and is not to be construed,
as imposing any liability on the Grantees or, except as expressly provided herein, any
duty on the part of Grantees or their respective successors and assigns to perform any
such activity. :

7. Assi ent.

Each of the Grantees and their respective corporate successors and assigns shall
have the right to assign some or all of the rights and benefits herein granted to a
Governmental Authority to the extent set forth in a written instrument executed by the
assignor and recorded with the Cass County Register of Deeds. In connection with any
such assignment, the assignor shall give written notice of the assignment (including a
copy of the assignment document) to both (i) the then owner of the Property as indicated
on the records of the tax assessing authority and at the address for such owner shown in
such records and (ii) Prairie Ronde Realty Company.

8. Severability.

If any court of competent jurisdiction determines that any provision of this
instrument is invalid or unenforceable, such provision shall be deemed to have been
modified automatically to conform to the requirements for validity and enforceability as
determined by such court. In the event that the provision invalidated is of such nature
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that it cannot be so modified, the provision shall be deemed deleted from this instrument
as though it had never been included herein. In either case, the invalidity of such
provision shall not affect the validity of any other provisions hereof, and all such other
provisions shall continue unimpaired and in full force and effect.

9, Amendment or Termination.

This Grant and Declaration may be amended or terminated only with the consent
of the Grantees or their corporate successors and assigns having at the relevant time the
benefits of the rights herein granted. Provided, however, that, except to the extent
otherwise provided in the instrument of assignment, if any rights shall be assigned to a
Governmental Authority, no amendment of termination shall be effective unless
consented to in writing by the Grantees or their corporate successors.

10. Notices.

(a)  Except as otherwise required or allowed herein, any required notice from
one party to another under this Grant and Declaration shall be sufficient if such notice is
in writing and shall be deemed to have been duly given or sent (a) when received, if
dispatched by registered or certified mail (return receipt requested), (b) when received, if
delivered in hand, or (c) on the following business day, if dispatched by a reputable
overnight courier which requires a signature of the receiving party, in each case to the
party intended at its address as follows: :

If to any of Grantees, including Hamilton Sundstrand Dowagiac, Inc.,
Hamilton Sundstrand Corporation, or United Technologies Corporation:

Office of the General Counsel

United Technologies Corporation

One Financial Plaza, Mailstop 524-Legal
Hartford Connecticut 06101

If to Grantor, Prairie Ronde Realty Company:

The President

National Tube Holding Co., Inc.
303 Massey Building

2025 Third Avenue North
Birmingham Alabama 35203

®) Any of the parties may change the address to which notices may be sent
by written notice to the other party, provided, however, that no such change of address
shall be binding unless notice thereof has been recorded in the same land recordsas t}us
Grant and Declaration.
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11.  Authority to Execute Grant and Declaration.

The undersigned person executing this Grant and Declaration represents and
certifies that he or she is duly authorized and has been empowered to execute and deliver
this Grant and Declaration on behalf of the Grantor.

12. Binding Effect.

It is the intention of the Grantor that this Grant and Declaration shall touch and
concern the Property, run with the land and with the title to the Property, and shall apply
to and be binding upon and inure to the benefit of Grantor and Grantees and to any and
all parties hercafter having any right, title or interest in the Property or any part thereof.
This Grant and Declaration shall continue in perpetuity, uniess otherwise modified in
writing by the Grantees.

IN WITNESS WHEREOF, Grantor acting by and through Titoads H. Fex IR its

CHAIR A & CE®S  has caused this Grant and Declaration to be executed on this /o8 day of
March, 2009.

ig the preseglé?f: ; > Prairie Ronde Realty Company
s 7 By: jﬁﬂ/f%

) Its CHAMAN) 3 CED

V4 V4
State of 41 ABAMA )
yss: _ BIRAM N 4 HA&M
County of __JEFFERSOM )

. - T
The foregoing instrument was acknowledged before me O~ day of MAReH S
2009 by _Ijgj—g_b_ﬂ'f fH. FPex Tg. g ’mﬁxnalogrngso flicer or agent, title or officer or
agent) of Prairie Ronde Realty Company,a ___ MICH 1§ A (state or place of
incorporation) corporation, on behalf of the corporation.

D

< Notary Public
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Acceptance

Hamilton Sundstrand Dowagiac, Inc. hereby accepts the rights and benefits herein granted.

Signed in the presence of:

Lo (CthtF

Bevelte 34 Hoer

State of Connecticut

} ss: Windsor Locks
.of Hartford )

-
ﬂﬁ' rye. ‘M

1 f‘éfo‘r?gm ¥ mstrument was acknowledord hefezéh?s V74 M'day of  MERCH ,
‘ég)’m( £ _Lonl4, WS@M%C of officer or agent, title or officer or
Sundst; and Dowagiac Inc., a Delaware corporation, on behalf of the

o A2 B » orsMotary Publicy My Commission Expires Nov. 30, 2011
orporation hereby accepts the rights and benefits herein granted.

ngned in the presence of:
"By Hocr

AL

TR IEA AT P Clmd e .

State of Connecticut ) :
_ ) ss: Windsor Locks
County of Hartford )

The foregoing instrument was acknowledged before me this _ // ‘/'(day of /‘/AA’L’A/ ,
2009 by jz/g £ Lontbip N PRcan \oam ifle-oraif

corporation.

Notary Public N
My Commission Expu‘es MVWM@/
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United Technologies Corporation hereby accepts the rights and benefits herein g;rénted.

ce of’ United Technologies Corporation

oy W.E ol

William F. Leikin

gM; 4@ @ z:é Its Assistant General Counsel
tate of Connecticut ' )

) ss: Hartford
County of Hartford )

igned in the pr

The foregoing instrument was acknowledged before me this [ZH’ day of _N\a yrh R
2009 by William F. Leikin (name of officer or agent, title or officer or agent) of United
Technologies Corporation, a Delaware corporation, on behalf of the corporation.

otary Public .
My Commission Expires: __ 3 //3 ///) 7

Drafted, in consultation with Michigan counsel,
by and after Recording Return to:

Edward S. Hill, Esq.
Robinson & Cole, LLP
280 Trumbull Street
Hartford, CT 06103-3597

UTCLI - 104962
10
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Exhibit A

That part of the Northwest fractional 1/4 and that part of the Northeast 1/4 of fractional
Section 31, Township 5 South, Range 15 West, City of Dowagiac, described as:

Beginning at the Southeast corner of Lot 9, Dr. McMaster’s Addition to the City of Dowagiac,
according to the plat thereof as recorded in Liber 1 of Plats, Page 26, Cass County Records; said
beginning point being 414.80 feet West of and 66.0 feet North of the center of said Section 31;
thence South 35 degrees 52 minutes 38 seconds West 40.73 feet to the north line of Prairie
Ronde Boulevard (formerly Boulevard Street); thence West on said North line, 186.57 feet to the
East line of Louise Avenue; thence North 00 degrees 39 minutes 27 seconds West (deed North
00 degrees 53 minutes 00 seconds West) on said East line 918.86 feet to the South line of an
alley; thence East on the South line of said alley, 132.0 feet; thence North 0 degrees 39 minutes
27 seconds West (deed North 00 degrees 53 minutes 00 seconds West) 208.0 feet to the South
line of Lot 104 of said Addition; thence West on the South line of Lots 104 and 103 of said
Addition, 132.0 feet; thence North 0 degrees 39 minutes 27 seconds West (deed North 00
degrees 53 minutes 00 seconds West) on the East line of Louise Avenue, 194.0 feet to the North
line of Columbus Street of said Addition; thence West 8.04 feet to a point being 24.75 feet East
of the West line of the East 1/2 of the East 1/2 of the Northwest fractional 1/4 of said Section;
thence North 00 degrees 33 minutes 12 seconds West (deed North 00 degrees 53 minutes 00
seconds West) 75.0 feet; thence East 140.26 feet; thence North 00 degrees 33 minutes 12
seconds West (deed North 00 degrees 53 minutes 00 seconds West) 90.0 feet; thence West
140.26 feet, thence North 00 degrees 33 minutes 12 seconds West (deed North 00 degrees 53
minutes 00 seconds West) 783.79 feet to the North line of the South 1/2 of the Northeast 1/4 of
the Northeast 1/4 of the Northwest 1/4 of said Section 31; thence South 89 degrees 55 minutes
28 seconds East, on said North line, 627.11 feet (deed South 89 degrees 57 minutes 00 seconds
East, 633.59 feet) to the North and South 1/4 line of said Section 31; thence South 00 degrees 45
minutes 32 seconds East on said North and South 1/4 line 675.18 feet (deed South 00 degrees 53
minutes 00 seconds East 676.26 feet); thence South 54 degrees 26 minutes 25 seconds East,
595.92 feet (deed South 54 degrees 37 minutes 00 seconds East, 596.45 feet) to the Westerly line
of West Railroad Street; thence South 35 degrees 52 minutes 38 seconds West on said Westerly
line, 1498.23 feet (deed South 35 degrees 44 minutes 00 seconds West, 1496.47 feet) to the point
of beginning. The above described land includes Lots 9, 10, 19 to 23, inclusive, 36 to 39
inclusive, of Dr. McMaster’s First Addition, according to the plat thereof as recorded in Liber 1
of Plats, Page 26, Cass County Records, AND ALSO Lots 52 to 63 inclusive, Lots 72 to 78
inclusive, Lots 89 to 94 inclusive, Lots 103 to 112, inclusive, of Dr. McMaster’s Second
Addition, according to the plat thereof as recorded in Liber 1 of Plats, Page 32, Cass County
Records. ALSO INCLUDING the vacated streets in said Additions lying East of Louise
Avenue, and also includes the vacated alley lying between Lots 73 and 78 of said Second
Addition.

Also the following described premises situated in the City of Dowagiac, County of Cass, and
State of Michigan, more particularly described as follows, to—wit (Per Warranty Deed Liber 961,

Pg. 117): :

Beginning at a point 108 feet North of the intersection of the centerline of Columbus Street and
the centerline of Louise Avenue in the City of Dowagiac, in the Northwest Quarter of Section 31,

I .
Exhibit A Page { of 1

UTCL1 - 1049682
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Township 5 South, Range 15 West, City of Dowagiac; thence North on the centerline of Louise
Avenue extended 90 feet; thence South 89° 14” East parallel to Columbus Street, 165 feet; thence
South 90 feet; thence North 89° 14’ West, 165 feet to the place of beginning, except the West
24.75 thereof. : :

Bearings referenced from a Quit Claim Deed Recorded in Liber 316, Page 913 where the East
and West quarter line bears West.

UTCL1 - 104962
Exhibit A Page 2 of 2
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Exhibit B

[Copy of Administrative Order on Consent under Section 3008(h) of the Solid Waste
Dispesal Act, as amended, U.S. EPA Docket No. RCRA-05-2006-0011]

UTCL1 - 104062
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\v“‘;;"% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGIONS
M : 77 WEST JACKSON BOULEVARD

Ny mﬂd"i . CHICARO, i 60604-3590

REPLY TO THE ATTENTICN OF:

. JUN 02 2006 DE-9J
CERTIFIED MAIL
RETURN RECEIPT REQUESTED
Mr. Tom Fox, Chairman and CEOQ
"National Tube Holding Company, Inc.
Massey Building, Suite 210
Birmingham, AL 35203
RE: National Copper Products -
Dowagiac, MI

EPA ID # MID q 507
RCRA—()S—-

Dear Mr. Fox:

1 am enclosing a fully executed copy of the 3008(h) Administrative Order on Consent covering
the completion of the corrective Action work at the subject facility. This performance-based
.agreement will provide the flexibility that you need to complete the work expeditionsly. In
.addition, we expect that it will Jead to better communication between our two organizations and
the public. We look forward to working coopesatively with your staff on this project. Your
spmt of cooperation in utilizing this new approach is appreciated.

In accordance with Section V of the agreement, I am hereby designating Jill Groboski as the U.S.
EPA project manager for this pro;ect. I you have any queshons, please contact her at (312) 886—

3890.

-

Sincerely yours,

garet M. Guerriero, Director
Waste, Pesticides and Toxics Division

'Enclpsu're

RecyclodiRecyoiable « Frinted wih Vepetable OF Baced Inks on 50% Aacycled Papes (20% Postconsume)

6-1-06

Nl
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cc:  Charles Denton, Varnum, Riddering, Schmidt, Howlett
_ Frank Ballo, Michigan Department of Environmental Quality

Sl R 0
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION S
. - )
g2 @ 2
IN THE MATTER OF: = - 3z
b LT
. . o= &

National Copper Products, Fnc., and ) ADMINISTRATNEORDERONCONSENT
Prairie Ronde Realty Company )

) U.S.EPA Docket No: ggRA-@zoos-oéil

)
415 E. Prairie Ronde Strect )  Proceeding under Section 3008(h) of the
Dowagiac, MI )  Resource Conservation and Recovery Act,

' EPA ID#: MID 005 068 507 ) s amended, 42 US.C. § 6928(h).
: ) A
Respondent. )
L JURISDICTION

1. The Administrator of the United States Environmental Protection Agency
("U.S. EPA”) is issuing this Administrative Order on Consent ("Order") to National Copper
Products, Inc. and Prairie'Ronde Realty Company (collectively referred to as "Respondents™)
under Section 3008(h) of the Solid Waste Disposal Act, commonly referred to as the Resource
Conservation and Recovery Act of 1976 ("RCRA"), as amended by the Hazardous and Solid
Waste Amendments of 1984, 42 U.S.C. §6928(h). The Administrator has delegated the authority
to issue orders under Section 3008(k) of RCRA to the Director of the Waste, Peshcldes and
‘Toxics DW!S]OH, US. EPA Regzon 5.

‘ 2. At various times, Respondents National Copper Products, Iric. (hercinafter, National

Copper) and Prairie Ronde Realty Company (hereinafter, PRR), have owned or operated a copper
tubing plant at 415 E. Prairie Ronde Street, Dowagiac, Michigan (hereinafier “Facility™). This
plant is located on the northeast side of the City of Dowagiac, Cass County, in southwestern
Michigan. The plant uses billets of pure copper to cast and draw them into various sizes of
tubing. .

3. Respondents are also Defendants or Intervenor-Defendants in a State of Mclugar.{
Department of Environmental Quahty ("MDEQ") lawsuit brought in the Cass County Circuit
Court as Case No. 83-10349-CE, in which a Consent Judgment was entered on or about
December 7, 1987, addressing the remediation of historical environmental contamination at and

" from the Facility, including but not fimited to hazardois waste mapegement,

4. Respondents agres not to contest U.S. EPA's jurisdiction to issut this Order,
USs. EPA’s Jjurisdiction to enforce 1!3 terms, or U.S. BPA’s jurisdiction to impose sanctions for
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violations of the Ozrder.

5. Bxcept as expressly provided in this Order, each of the Respondents waives any
rights to request a hearing on this matter pursuant to Section 3008(b) of RCRA and 40 CF.R.
Part 24, and consents to the issuance of this Order without a hearing under Section 3008(b) of
RCRA as a Consent Order issued pursnant to Section 3008(h) of RCRA.

I. DEEINITIONS

6. This Order incorporates the definitions in RCRA, 42 US.C. §§ 6901 - 6922k, and the

regulations promuigated under RCRA unless otherwise specified.
I PARTIES BOUND

7. This Order applies to and binds U.S. EPA, Respondents and their agents, successors,
assigns, trustees, receivers, and all persons, including but not limited to contractors and
consultants, acting on behalf of any of the Respondents. Respondents will be responsible for and
liable for any violations of this OQrder, regardless of Respondents’ use of employees, agenfs,
contractors, or consultants to perform work requ:red by this Order.

8. No change in ownership or corporate or partnership status relating to the Facility will
alter Respondents’ obligations under this Order. Any conveyance of title, easement, or other

interest in the Facility, or a portion of fhe Facility, will not affect Respondents’ obligations wader -

this Order. A Respondent who so transfers its interest in the Facility shall give written notice of

this Order to any successor in interest prior to transferring ownership or operation of the Facility

or a portion thereof, and will notify U.S. EPA in writing within five days of the transfer. This
written notice shall describe how such Respondent has assured that, despite the transfer, all
institutional controls required now or in the future for the Facility will be finplemented and
maintained. This Paragraph will not applylfthls Order has beea terminated as to the Facility or
any relevant poriion of the Faclhty _

Iv. ’DEMAHONS

9. After consideration of the Administrative Record, the Ditoctor, Waste, Pesticides and
Toxics Division, U.S. EPA, Region 5, has made the following conclusions of law and

- determinations (collectively "determinations™) Wlthout trial or adjudication:

'a. Each of the Rcspondcnts is a."person” thhm the meamng of Section 1004(15) of
RCRA.

_ b.. Bach of the Respondents is or was the ownier or operator of the Facility that has
operated under interim status subject to Section 3005(c) ome :
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c. Closure certification of the interim status storage areas at the Facility was
approved December 15, 1993, prior to purchase of the Facility by Respondents
National Copper and PRR, however, the Facility is still subject to RCRA
corrective action requirements. _

d Certain wastes and constituents found at the Facility are hazardous wastes and/or
hazardous constituents pursuant to Sections 1004(5) and 3001 of RCRA and 40
CF.R. Part 261.

e. Thwe.ismhasbeenamkaseofhazardomwaswsorhazardousoénsﬁmmtsmm
the environment from the Facility. _

£ The actions required by this Order are necessary to protect human health or the.
environment.

V. PROJECT MANAGER

10. Respondents must designate a Project Manager to tepresent the Respondents asa .
group. U.S. EPA shall also designate a Project Manager. The parties to this Order shall notify
each other in writing of the Project Manager selected within 14daysofﬂ1e effective date of this
Order. Each Project Manager will be responsible for overseeing the implementation of this
Project. The parties must provide prompt written notice whenever they change Project
Managers.

V1. WORK TQ BE PERFORMED

11. Pursuant to Sectien 3008(h) of RCRA, Respondﬁms agree to and are hereby ordered
to perform the actions specifiéd in this Section of the Order, in the manner and by the dates
specified here. Respondents represent that they have the technical and financial ability to catry
out corrective action at the Facility. Respondents must perform the work uadertaken pursuant to

- this Order in compliance with RCRA and other applicable federal and state laws and their

" implementing regulations, and consistent with all relevant U.S. EPA guidance documents as
appropriate to the Facility. The U.S. EPA may coordinate with the MDEQ to ensure that
activities performed under this Order are consistent with the standards and requirements of Part
111 (Hazardous Waste Management) of the Michigan Natural Resources and Environmental
Protection Act ("NREPA") and other applicable state laws and regulations. In developing the

. work to be performed under this Order the parties will refer fo cleanup criteria established by the

- MDEQ, including those establistied by Part 201.

.. .12. Respondents must identify and define the nature and extent of all releases of
hazardous waste and hazan_ious constituents at or from the Facility. This rgspom’bilityjnchdes



the following requirements:

a.

Provide to U.S. EPA, no later than July 31, 2005, an update to the 2002 Current
Conditions Report eatitled Phase II Current Conditions Repoxt, National Copper
Fucility Dowagiac, Michigan, March 2002. The updated information shall include
any recent sampling data from the Facility, as provided for in the Respondents’
January 13, 2005, Work Plan, and a summary of the historic operations and
physical setting of the Facility. The Current Conditions Report miust describe, ata
minimum, conditions at all locations specified in the report, and must further
identify and describe any other past or present locations at the Facility where, to
any Respondent’s kinowledge, past treatment, storage, or disposal of hazaxdous
waste or hazardous constituents occurred.

After reviewing the vpdated Current Conditions Report, perform an investigation
to identify the nature and extent of any releases of hazardous waste and/or
hazardous constituerits at or from the Facility which may pose an unacceptable
risk to lmman health or the environment, and provide a report of such
investigation to U.S. EPA (“supplernental investigation report®). The
supplemental investigation report must also describe the nature and extent of any
releases of hazardous waste and hazardous constituents at or from the Facility

“which do not pose an unacceptable risk to human health and the environment, and

provide the basis for those conclusions, including an evaluation of the risks.
Respondents may prepare and submit the report in two phases to pfovide timely
support for the demonstrations described in paragraph 14, below, and for thc
determinations and proposal described in paragxaph 16, below.

13. Respondents may proceed with rcinedxal actions to limit the site investigation or risk
. assessment activities necessary to complete the work as defined in Paragraphs 14 through 16,
below. Respondents have implemented a groundwater remedial system, the opéeration of which
. has been overseen by MDEQ, in accordance with the Michigan State Court Consent Judgment
. entered December 1987. Respondents will continue to implement interim corrective measures,
* such as the groundwater remedial gystem consistent with the MDEQ Consent Judgment
described in the Work Plan attached hereto as Attachment A,

14. Respondents must demonstrate, through submitting an Environmental Indicators
- Report, that human health threats and groundwater migration are under control by une 30, 2007,
- and March 31, 2008, respectively, and by performing any other necessary activities to control
human health threats and groundwater migration, consistent with this Section. Respondents miust
spec:ﬁcally demonstrate that;

a

- control by June 30, 2007. That is; significant or unacceptable exposures do not

Current hwman exposures to contamination at or from the Facility are under

o
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exist for all media known or reasonably suspected o be contaminated with
hazardous wastes or hazardous constituents above risk-based levels, for which
there are complete pathways between contamination and human receptors.

Migration of contaminated groundwater at or from the Facility is stabilized by
Maych 31, 2008.. That is, the migration of all groundwater known or reasonably
suspected to be contaminated with hazardous wastes or hazardous constituents
above acceptable levels is stabilized to remain within any existing arcas of .
contamination as defived by monitoring locations designated at the time of the
demonstration, In addition, any known discharge of groundwater to surface water
is either insignificant or currently ac_cepwble according to an appropriate interim
assessment. Respondents must collect monitoring and measurement data in the
future ag necessary to verify that migration of contammated groundwater is ’
stabilized. )

© 15, To prepare for and provide the demonstrations requn'ed by Paragraph 14, above,
Respondents must:

a.

Determine appropriate risk screening criteria under current use scenarios and
provide the basis and justification for the use ofthmc:itéria.

Determine current unacceptable risks to human health and the environment and
describe why other identifted risks are acceptable. -

Control unacceptable currenit human exposures that Respondents identify. This
includes performing any corrective actions or other response measures
(“corrective measures™) necessary to control current human exposures to
contamination to within acceptable risk levels.

Stabilize fhe migration of contaminated groundwater. This includes

' implementing necessaty corrective measures to stabilize the migration of
contaminated groundwater.

Conduct groundwater monitoring to confirm that any contaminated groundwater

remains within the original area of contamination as defined by momiaonng

‘Jocations designated at the time of the demonstration.

Prepare a report, either prior to or as part of the Environmental Indicators Report,
that describes and justifies any interim actions performed to meet the requirements

. of this Section, including sampling documentation, construction completmn .

documentation and/or conﬁnnatory samplmg results.
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16. Respondents must submit forapprova.!toU.S EPA by no later than June 30, 2009, a
Proposal identifying the final corrective measures necessary o protect human health and the
environment from all current and firture unacceptable risks due to releases of hazardous waste or
hazardous constituents at or from the Facility (the “Final Comrective Measures Proposal”). The
Proposal must describe all corrective measures implemented at the Facility since the Effective
Date of this Order. It must also include a description of all other final corrective measures that
Respondents evaluated, and a detailed explanation of why Respondents preferred the proposed
final cotrective measures over such other evaluated measures, including cost estimates for both
the final corrective measures selected by Respondents and the other evaluated measures. The
Proposal must also include a detailed schedule to constract and implement the final corrective

_measures, and a scheduie for the submitfal of a Final Construction Completion Report.
Respondents must complete as much of the initial construction work as practicable within one
year after U.S. EPA selects the final corrective measures. Respondents must complete all final
corrective measures wﬂinn a reasonable petiod of time to protect human health and the

environment.

_ 17. As part of developing its Proposal, Respondents must propose appropriate risk
screening criteria, cleanup objectives, and points of compliance under current and reasonably
expected foture land use scenarios and provide the basis and justification for these decisions.

18. U.S. EPA may request supplemental information from Respondents if U.S. EPA

determines that the Proposal and supporting information do not provide an adequate basis to
select final corrective measures that will protect human health and the environment from the
release of hazardous waste and hazardous constituents at or from the Facility. Respondents must
provide any supplemental information that U.S. EPA requests in wntmg and within the time
frames specified in suck requests for information.

s 19. US. EPA will provide the public with an oppomnnty to review and comment on the

. Final Comrective Measures Proposal, including a detailed description and justification for the
Proposal (the “Statement of Basis*). Following the public comment period, U.S. EPA will select
the final corrective measures, and will notify Respondents and the public of the decision and
rationale in a “Final Decision and Response to Comments” (“Final Decision”).

20. Upon netice by UL.S. EPA, Respondents must implement the final comrective
measures selected in 17.S. EPA’s Final Decision according to the schedule in the Final Decision.

21. Reporting and other requirements:
a Respondents must establish a pﬁblicly accessible repository in Cass County,

Michigan, for information regarding site activities, and must also conduct public

ontreach and involvement activities.

.
. ¢
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Respondents must pmvzde quarterly progress reports to U.S. EPA. The quarterly
progress reportsmustldamfyanddescn'be all work performed to date, all data

collected, any problems encountered, the project schedule, apd the percentage of
the project completed.

The parties will commumicate i'i'equentlyandingood faith to assure snccessful
completion of the requirements of this Order, and will meet at the Facility or other
mutuaily agreed location on at Jeast a semi-annual basis to discuss the work

.proposed and performed under this Order. U.S. EPA will also consult regularly

with the MDEQ concerning the activities conducted and decisions made under

Respondents must pmvxde a Final Construction Completion Report documcnung
all workthathasbeenandwﬂlbepetformedpmsuanttotheschedtﬁem
U.S. EPA’s Final Decision within 1 yeay of U.S. EPA issuing the Fmal Decision

for this Facility.

If ongoing monitoring, operation or maintenance is required after construction of
the final corrective measures, Respondents must include an Operations and
Maintenance ("O&M™) Plan in the Final Construction Completion Report.
Respondents must revise and resubmit the report in response to U.S. EPA's
writien comments, if any, by the dates U.S. EPA specifies. Upon U.S. EPA's
written approval, Respondents must implement the approved O&M: Plan
according to the schedule and terms of the Plan.

- Any risk assessments that Respondents conduct must estimate human health and
_ecological risk under reasonable maximum exposure for both current and

reasansably expected future land use scenarios. Jn conducting the risk
assessments, Respondents shall follow the Risk Assessment Guidance for
Superfund ("RAGS”), Volume I - Human Health Evaluation Manual (Part A),
Interim Final (EPA-540-1-89-002), OSWER Directive 9285.7-01A, December 1,

.1989; and Risk Assessment Guidance for Superfond (RAGS), Volume I - Human

Health Evaluation Manual {(Part D, Standardized Planning, Reporting, and Review
of Superfund Risk Assessments), Interim, (EPA 540-R-97-033), OSWER
Directive 9285.7-01D, January 1998 and any subsequent revisions, and other
relevant U.S. EPA guidance. Respondents will use appropriate screening values
when screening to determine whether further investigation is required.

. Appropriate screening values include those derived from Part 201 of NREPA,

Federal Maximum Contaminant Levels (found at 40 CF.R.§ 141), U. S EPA

Region 9 Preliminary Remediation Goals
/i i U.S. EPA Region 5

@nw_ﬂmam_ex_l@
_Eoologlcal Soremmglzvels (bttp://wyw.cpa.go mémm/ca/ggj,h ), US,
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EPA Ecological Screening Levels (hitp://www.epa.gov/ecotox/ecossl), U.S. EPA

Region 3 Risk Based Screening Levels Jfwww. v/reg3hwmd/risk), or
RAGS. - ,

" g Al sampling and analysis conducted under this Order must be performed in
accordance with the Region 5 RCRA Quality Assurance Project Plan Policy
(April 15998) as appropriate for the Facility, and be sufficient io identify and
characterize the nahire and extent of all releases as required by this Order. U.S.
EPA may audit laboratories Respondents select or require Respondents to
purchase and have analyzed any performance evatuation samples selected by U.S.
EPA which are for compounds of concern. Respondents must notify U.S. EPAin -
writing at Jeast 14 days before beginning each separate phase of field work
performed under this Order. At the request of U.S. EPA, Respendents shall

- provide or allow U.S. EPA or its authorized representative to take split or

- duplicate samples of any samples Respondents collect under this Order.

22. Project Managers can agree in writing to extend, for 90 days or less, any deadline in
this Section. However, extensions of greater than 90 days require obtaining approval from the
. Director of the Waste, Pesticides and Toxics DlVISIOIJ, which approval shall not be unreasonably

withheld.
VIL. ACCESS

, 23. Upon reasonable notice, at reasonable times and with valid identification, U.S. EPA,
its contractors, employees, and designated U.S. EPA representatives may enter and freely move
about the Facility to conduct activities related to this Order. Such activities may include, among
other things: interview facility personnel and contractors; review Respondents’ progress in
carrying out the tezms of this Order; conduct tests, sampling, or monitoring as U.S. EPA. deeins
necessary; use a camera, sound recording, or other documentary equipment; and verify the
reports-and data that Respondents submit to U.S. EPA. Respondents may request that U.S. EPA
limit any such activity on the basis of health and safety considerations, trade secret and

- confidential business information, and other relevant privileges. The Respondents shall permit
such persons to inspect.and copy all non-privileged photographs and documents, including all
samplingandmonitonngdata,thatpextmnto work undertaken under this Order and that are
‘within the possession or undex the control of any Respondent or its contractors or-consultants.
The Respondents may obtain split samples, final laboratory results, reports, and copies of any.
other evidence created by U.S. EPA that is releasable under the Freedom of Information Act.

: 24. If Respondents must go beyound the Facility’s bonndary to pexform work required by -

. this Order, Respondents must use their best efforts to obtain the necessary access agreements

- from the present ownex(s) of such property within 30 days after any Respondent knows of the
need for access. Amy such access agreement must provide for access by U.S. EPA and its
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designated representatives. Respondents must submit a copy of any access agreement to

U.S. EPA's Project Manager upon request. If they do not obtain agreements for access within 30 -
days, Respondents must notify U.S. EPA in writing within 14 additional days of both the efforis
undertaken to obtain access and the failure to obtain access agreements. U.S. BPA may, at its
‘discretion, assist Respondents in obtaining access. Inabﬂlty to obtain access may constitute a

Force Majeure.

25. Nothing in this Section limits or otherwise affects U.S. EPA’s right of access and
entry wader applicable law, including RCRA and the Comprehensive Environmental Response,
Compensation and Lisbility Act ("CERCLA"), 42 U.S.C. §§ 9601-9675.

VII. RECORD PRESERVATION

26. Respondents must retain, during the pendency of this Order and for af least six (6)
years after the Order terminates, all data and all final documents now in any Respondent’s
possession or coniyol or which come into its possession or control which relate to this Order.
Respondentsmust notify U.S. EPA in writing 90 days before destroying any such records, and
give U.S. EPA the opportunity to take possession of any non-privileged documents.
Respondents’ notice will refer to the effective date, caption, and docket number of this Order and

mllbeaddremdto

Director

Waste, Pesticides and Toxics Dwxsmn
U.S. EPA, Region 5

77 W. Jackson Blvd.

Chicago, 1L 60604-3590

' Respondents will also promptly give U.S. EPA’s Project Manager a copy of the notice.

- 27. Within 30 days of retaining or employing any agent, consultant, or contractor
(“agents”) to carry out the terms of this Order, Respondents shall enter into an agreement with the
. agents to give Respondents a copy of all data and final non-privileged documents produced under
this Order. '
28 Respondents shall not assert any privilege claim conwmmg any data gathered durmg
any mvesttgatlons or other actions required by this Order.

IX STIPULATED PENALTIE

29, Respondents shall pay the followmg stxpulated penalues to the United States for
: unexcused violations of this Order: , ' .
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a For fuilure to submit quarterly progress reports by the dates scheduled in
Paragraph 21, above: $1,000 for the first 14 days, and $2,000 per day thereafier.

b. For failure to adequately demounstrate that current human exposures are under
control by Fune 30, 2007: $3,000.

c. For failure to adequately demonstrate that groundwater migration-is stabilized by
March 31, 2008: $3,000.

d For failure to submit the Final Corrective Measures Proposal in Paragraph 16 by
A the deadline: $1,000 per day for the first 14 days and $2,000 per day thereafler.

e.  For failure to implement, according to the approved schedule, the EPA-selected
final comrective measures ("Final Decision”) as described in Paragraphs 19 and 20:
$3 000perdayforﬂzeﬁrst 14 days and $6,000 per day thereafier.

£ For failure to submit the Final Constmction Completion Report as scheduled in
' Paragraph 16: $1,000 per day for the first 14 days and $2,000 per day thereafler.

& For failure to submit the updated information to the Current Conditions Report
. required in paragraph 12 by June 30, 2005: $500perdayfortheﬁrst 14 days and
$1,000 per day thereafter.

30. Whether or not any Respondent has received notice of a violation, stipulated
penalties will begin to accrue on the day a violation occurs, and will continue to accrue until
_ Respondents achieve compliance; however, for items b and ¢ in paragraph 29, above, stipulated
‘penaliies will not accrue during the period, if any, beginning 31 days afier the date of filing of an
Environmental Indicators Repert until the date that U.S. EPA notifies Respondeats in writing of
-, amy deficiency in the required demonstratzon(s) Separate mpnlamd penalties for separate
" 'violations of this Order will accrue simultaneously.

31. Respondents must pay any stipulated penalties owed to the United States under this
' Section within 30 days of receiving U.S. EPA’s written demand to pay the penalties, uniess
Respondents invoke the dispute resolution procedures under Section X: Dispufe Resolution. A
. written demand for stipulated penalties will describe the violation and will indicate the amount of
. penaliies due.

- -32. Interest will begin to accrue on any unpaid stipulated penalty balance beginiing 31
- days after Respondents receive U.S. EPA’s demand leiter. Interest will accrue at the current -
value of funds rate established by the Secretary of the Treasury. Under 31 U.S.C. § 3717,

“Respondents must pay an additional penalty of six percent per year on any unpaid stipulated
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penalty balance more than 90 days overdus, except during the time period of Dispute Resolution.

33. Respondents must pay all penalties by cextified or cashier's check payable to the
United States of America, or by wire transfer, and will send the check to:

U.S. Department of the Treasury
Attention: U.S. EPA Region 5, Office of the Comptroller

P.0. Box 70753
Chicago, Illinois 60673.

A transmittal letter stating the name of the Facility, the name and address of the Réspondent
making payment, and the U.S. EPA docket mumber of this action must accompany the payment.
The Respondent making payment shall simultancously send a copy of the check and fransmittal
letter to the U.S. BPA Project Manager.

. 34. Respondents may dispute U.S. EPA's assessment of stipulated penalties by mVokmg
the dispute resolition procedures under Section X: Dispute Resolution. The stipulated penatties
in dispute will continue to accrue but need not be paid during the Dispute Resolution period.
Respondents must pay stipulated penalties and interest, if any, according to the Dispute N
Resolution decision or agreement. Respondents must submit such payment to U.S. EPA within
30 days after recciving the final resolution according to the payment instructions of this Section.

35. Neither invoking dispute resolution nor paying penalties will aﬂ’act Respondents
obhgatmn to comply with the terms of this Order not directly in d:spute,

- 36. The stipulated penalties set formmMsSecuondomtprechtdeUS FPA from
pursuing any other remedies or sanctions which may be available to U.S. EPA for Respondents’
violation of any terms of this Order. However, U.S. EPA will not seck both a stipulated penalty
under this Section and a statufory penalty for the same violation. U.S. EPA Region 5 may, at its
sole unreviewable discretion, elect to waive in writing any portion of stipulated penalties that
have accrued pursuant to this Part IX.

X. DISPUTE RESOLUTION

37. 'ﬂzeparhwwﬂluseﬁlmbest eiforts to informally and mgoodfmth molve al
disputes or differences of opinion. .

38. If any pacty disagrees, in whole or in part, withanydecisionmadeor’acﬁon-mken
under this Order, that party will notify the other party’s Project Manager of the dispuate. The
Project Managers will attempt to resolve the dispute informally.

39. . If the Project Managers cannot resolve the dispute infoumall'y,_ any party may pursue
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the matter fonnally by placing its objections in writing. A written objection must state the
specific points in dispute, the basis for that party’s position, and anymattets wlnch it considers -
-necessary for determination. ,

40, US.EPA and Respondents will in good faith attempt to resolve the dispute through
formal negotiations within 21 days, or a longer period if agreed in writing by the parties. During
formal negotiations, any party may request a conference with appropriate sepior management of
the other party to discuss the dispute.

41. Ifthe parties are unable to reach an agreement through formal negotiations, within 14
business days after any formal ncgotiations end, Respondents and U.S. EPA’s Project Manager -
may submit additional writien information to the Director of the Waste, Pesticides and Toxics
Division, U.S. EPA Region 5. U.S. EPA will maintain a record of the dispute, which will
contain all statements of position, any other documentation submitted pursuant to this Section.
U.S. EPA will allow timely submission of relevant supplemental statements of position by the

.patties to the dispute. Based on the record, U.S. EPA will respond to Respondents’ arguments
and evidence and provide a detailed written decision on the dispute signed by the Director of the
Waste, Pesticides and Toxics Division, U.S. EPA Region 5 ("EPA Dispate Decision”).

42. H, at the conclusion of the Dispute Resolution process, Respondents notify US.EPA
that they refuse to implement U.S. EPA'’s selected final carrective measures, U.S. EPA will
endeavor to parsue the action(s) it deegns necessary, if any, within a reasonable period of time.

XI. FORCE MAJEURE AND EXCUSABLE DELAY

43. Force majeure, for purposes of this Order, is any event arising from causes not-
reasonably foreseen and beyond any Respondent's control that delays or prevents the timely
performance of any obligation under this Order despite Respondents’ best efforts. )

oo 44. If any event occurs or has occurred that may delay the performance of any obligation
-under this Order, whether or not cansed by a force majeure event, Respondents must notify
. U.S. EPA within five (5) business days after learning that the event may cause a delay. If
" Respondents wish to claim a force majeure event, within 15 business days thereafter
" Respondents must provide to U.S. EPA. in writing all relevant information. relatmg to the claim, -

mcludmg a proposed revised schedude.

- 45. U.S. BPAdetennmesﬂlatadeIaymmuclpateddelaylsaﬂﬁbutablemaforce
A_g]g____event,US EPA will extend in writing the time to perform the obligation affected by-the
force majetire event for such time as U.S. EPAdctexmmesxsneccssarytooompletethe

* obligation or obligations.
46. The Parties recognize and acknowledge that the MDEQ Consent Judgment may

¥
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requiire cerfain approvals of remedial activities by the MDEQ or Circuit Court Judge and may
delay Respondents' performance wmder this Order, and that such approvals or delays may

constitute force majeure events.
' XIL MODIFICATION

47.  This Order may be modified only by mutual agreement of U.S, EPA and
Respondents. Any agreed modifications shall be in writing, signed by ail parties, shall be
effective on the date of signature by U.S. EPA, and shall be incorporated into this Order.

X1 RESERVATION OF RIGHTS

48. Nothing in this Order restricts U.S. EPA's authority to seek Respondents’ compliance
with the Order and applicable laws and regulations. For violations of this Order, U.S. EPA :
reserves its rights to bring an action to enforce the Order, to assess penalties under Section
3008(h)(2) of RCRA, 42 U.S.C. § 6928(h)(2), and to issue au administrafive order to perform
corrective actions or other response measures. In any later proceeding for violation of this Order,
Respondents shall not assert or maintain any defense or claim based upon the principles of
waiver, res indicata, collaterat estoppel, issue preclusion, claim-splitting, or other defenses based
‘upon a contention that the claims raised by the United States in the later proceeding were or
should have been raised here. This Order is not-a covenant not to sue, release, waiver, or
hmﬂatlon of any rights, remedies, powers, or authormes of U.S. EPA.

- 49. U.S. EPA reserves all of its rights to perform any portion of the work consented to
here or any additional site characterization, feasibility study, and remedial work as it deems
necessary to protect human health or the environment. '

|50 IfU.S. BPA determines that Respondents’ actions related to this Order have caused

- or may cause a release of hazardous waste or hazardous constitueni(s), or a threat fo human

health or the environment, or that Respondents carmot perform any of the work ordered herein,

- US. EPA may order Respondents to stop implementing this Order for the time U.S. EPA .

determines may be needed to abate the release or threat and to take any action that U.S. EPA

- determines is necessary to abate the release or threat of release. Respondents’ compliance with

U.S. EPA’s order to stop implementing this Order shall not give rise to pendlties under this

- Opder.

51. Respondents do not admit any of U.S. EPA’s factual or legal determinations. Except

+ for the specific waivers in this Order, Respondents reserve all of their rights, remedies and
- defenses, including all rights and defenses they may have: (a) to challenge U.S. EPA’s

" performance of work; (b) to challenge U.S. EPA’s stop work orders; aud (c) regarding Liability or

responsibility for conditions at the Facility, except for the right to contest U.S. EPA's jurisdiction

. to issne or enforce this Order. Respondents have entered into this Order in'good. faith without
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trial or adjudication of any issue of fact or law. Respondents reserve their right to seek judicial
review of any U.S. EPA actions taken under this Order, inchuding but not himited to, ina .

proceeding brought by the United States to enforce the Order or to collect penalties for violations '

of the Order, and including final decisions of U.S. EPA in dispufe resolution under this Order.
52. The parties reserve all claims, rights and defenses as to any third-parties.
X1v. OTHER CLAIMS

. 53. Respondents waive any claims or demands for compensation or payment under
. Sections 106(b), 111, and 112 of CERCLA against the United States or the Hazardous Substance
" Superfund established by 26 U.S.C. § 9507 for, or arising out of, any activity performed or
expense incurred under this Order. -Additionally, this Order is not a decision on premlﬂmnzauon
of funds under Section 111(a)(2) of CERCLA.

XV. INDEMNIFICATION OF THE UNITED STATES GOVERNMENT

54. Each Respondent indemnifies, saves and holds harmless the United States, its
agencies, departments, agents, and employees, from all claims or causes of action arising from or
- on account of acts or omissions of any Respondent or its officers, employees, agents,
independent contractors, receivers, trustees, and assigns in canrying out activities required by this
Order. This indemnification will not affect or limit the rights or obligations of Respondents or
the United States under their varions contracts. This indemmification will not create any
obligation on the part of Respondents to indemnify the United States from claims arising from
the 2cts or omissions of the United States.

XVL SEVERABILITY

55. If any;udmal or administrative anthority. holds any provision of this Order to be
.mvahd, the remaining prows:ons will rernain in force and will not be aﬁ'ected.

XVII TERMB\TATION AND SATISFACTION

56.  Respondents may request that 11.S. EPA issue a determination that Respondents
have met the requirements of the Oxder for all or a portion of the Facility. Respondents may
also request that U.S. EPAlssuea"no ﬁnrthermtemst" or"noﬁarﬂzeracﬁon deteu:mmat:onfor

-all or a portion of the Facility.

. 57.  The provisions of this Order will be satisfied upon Respondenis’ and US. EPA’s
" execunon of ari "Acknowledgment of Termination and Agreement on Record Preservation and
. Reservation of Rights," consistent with U.S. EPA’s Model Scope of Work. .

.
T



. w2

. L: 991 P:475 Page 30 of 46

15

58.  Respondents’ execution of ﬂle Acknowledgment of Termination will affirm their
connnnmgobhganonhopreswveallreoordsasreqmredbySectwnvm, to maintain any necessary
institutional controls or other long terms measures, and to recognize U.S. EPA's reservation of
‘rights as required in Section XTI

XVII. EFFECTIVE DATE
359. This Order is effective on the date that the Director, Waste, Pesticides and 'I‘omcs
Division, U.S. EPA Region 5 signs the Ordm

IT IS SO AGREED:

DAI?: 57//'(- ol ' BY: ﬁg/qla&/

Thomas H. Fox, .

President Chaiymnn "‘ cen
National Copper Products, “Inc.

DATE:_S //1]e ¢ BY:- 4’79«/%“

Thomas H. Fox, Jr. .
Prosident Chatryma Cev
* Prairie Ronde Realty Company

IT IS SO ORDERED:

A NOISJY
LN Nl I3108d
IR AR
DATE: Y/ BY:

92:2d Z-NT 9
_ : st Peshctdes and Toxncs Division
Sy U.s. an:ronmental Protection Agency
s rp(193Y Region'5 RCRA-05-2006-0011

yoe 11139
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ATTACHMENT: INTERIM MEASURES WORK PLAN - PURGE WELL SYSTEM

The Facility is actively performing remediation of s0il and groundwater contamination by
means of a purge well system. The purge well system was established as part of a Court-
approved settlement between the State of Michigan (currently represented by the Michigan
Deparimernt of Environmental Quality, or MDEQ) and the Facility,. Under the terms of a
Circuit Court Preliminary Injunction dated Jamuary 1984, the Facility prepared and
submitted a Remedial Action Plan (RAP) for a groundwater purge and treatment system.
Subsequently, the Facility installed a system of purge wells in accordance with the RAP, Tn
the Consent Judgment entered December 1987, the Facility agreed fo contine operation of
the purge system until the MDEQ stipulated, or the Coust found, that continued operation of
the system was no longer necessary. The Consent Judgment also requires that if the Facility
makes any changes to the system, the resuliing new system should be at least as effective as
the purge system existing at the effective date of the Consent J