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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:

P:\60143510\Admin\rpt\CMP June 2013 Revisions\CMP June 2013 final.docx



AECOM Environment 10

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.

P:\60143510\Admin\rpt\CMP June 2013 Revisions\CMP June 2013 final.docx



AECOM Environment 32

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.

P:\60143510\Admin\rpt\CMP June 2013 Revisions\CMP June 2013 final.docx



AECOM Environment 38

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

p:\60143510\draftrpt\cmp may 2013 revisions\tables 2013\table 2b final cmg for indoor air.dOCX Page 1 of 1
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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



s ot i s e 1 7

L1 991 P:474  Page 29 of 46

14 -

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
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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 Judgment. )

The origival RAP purge gystem design inchuded ten (10) purge wells installed near the
forward edges of the contaminated groundwater plume (purge wells PW-1 through PW-10),
and one (1) deep well near the original source area of the TCE release (the “500 GPM
well”). The purge well locations and design pumping rates were as follows: .

"+ Four (4) wells northeast of the Facility, designated as PW-1 through PW-4, operating
- at apumping rate of 50 gallons per minute (gpm) each.

+ Three (3) wells northwest of the Sundstrand property, des;gnated as PW-5 through
PW.7, operating at 100 gpm each.

+ Three(3) wells west of the Facility, desxgnated as PW-8 ﬁuougb PW-10, operating at
75 gpm each.

« One (1) well between the Fagility bux!dmg and Lomse Street, demgnated as the “500
GPFM well,” opemtmg at 500 gpm,

The original RAP purge system has been modified several fimes with the concurrence of the
MDEQ; for example; '
. Dunng the original systcm installation, it was decided to eliminate purge well PW-2

and increase the pumping rates from PW.1, PW.-3 and PW-4; the actual initial
puiping rates for these wells were 68, 80 and 52 gpm respectively.

+ One (1) additional purge well, designated as the ROHACS 'well (later designated as
PW-11) was installed west of the unnamed drain in 1986.

"e  Purge well PW-11 wasre-locawdtotheeastsxdeofthetmmmeddramandm-
’ desxgnatedas PW-12 in 1997.
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» Purge wells PW-4 and PW-6 were shut down in 1999.

« The pumping rates in purge wells PW-8, PW-9, PW-10 and PW-12 were increased
{approximately doubled) during the period of 2002 to 2005, by vpgrading the pump
motors. ,

» The Facility is presently in the process of installing a new purge weli, to be
designated as PW-13, inside the plant building.

The Facility has also voluntarily implemented additional remedial measares to enhance

" source removal and contaminaut containment. These and other adjustments to the remedial
sysiem have been made by the Facility to improve the capture of contaminated groundwater
while evaluations of the remedial goals and final remedy are proceeding.

The original RAP purge system envisioned a total system pumping rate of 1,250 gpm; at
present the total pumping rate is roughly 1,500 gpm, which is the hydraulic limit for the
equipment that processes and discharges the groundwater that is pumped from the purge
wells. The Facility will continue to operate and maintain the purge well system with a
pumping rate of 1,250 gpne as required by the Consent Judgment. '

Any farther modifications to the purge well system to comply with RCRA Corrective Action
requirements will be preseated to the U.S. EPA for review prior to implementation. The
purge system described in the original RAP has been modified and the Facility anticipates
that farthér modifications, including adjustments to pumping rates at individual welis,
addition or closure of individual wells, etc., will continue to be appropriate to improve or
‘maintain the system’s effectivencss. Minor maintenance or adjustments, such as cleaning or
re-developing wells, veplacing components, a_djusting flow rates, etc., will be performed by
the Facility as needed and will be documented in the regular monitoring reports. Major
" adjustments, such as adding or closing purge wells, will bepmposedtoﬂzeEPA in a work

plan befom completing the work.

- §1210689- 1
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CASE NAME: National Cooper Products
DOCKET NO: RCRA-05-2006-0011

CERTIFICATE OF SERVICE

T hereby cextify that today I filed the original of this Administrative Order on Conse;nt and this
Certificate of Service in the office of the Regional Hearing Clerk (B-13J), United States
Environmental Protection Agency, Region V, 77 W, Jackson Boulevard, Chicago, Illinois 60604’
. =3590.

I fusther certify that I then caused a true and correct copy of the filed document to be mailed on
the date below, via Certified Mail, Return Receipt Requested to:

Mr. Tom Fox
Chairmen and CEQ

* National Tube Holding Company, Inc.
Massey Building, Suite 210
Birmingham, AL 35203

Certified Mail Receipt # 7001 0320 0006 1449 0258

'Dated. \55(\1 2.2 Qms O’(M /%’“‘7

D. Jones
istrative Program Asgistant .
A NOIDI @V aste, Pesticides and Toxics Division - DE-9J
LNy w0l IBaikbment, Compliance and Assurance Branch
WLE %7 Y AR W ackson Blvd, Chicago, IL 60604—3590

(224 T-NF 9

[T
-2 ’
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sty enfi93d
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Exhibit C

[Copy of Consent Judgment , Case No. §3-10349-CE, In the Circuit Court for the County
of Cass, “Kelley v. Sundstrand Heat Transfer, Inc.”, decided 12-7-1987]

UTCL1 - 104962
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STATZ QF MICHIGAN -
IN THE CIRCULT COURT FOR THE COUNTY OF CASS

FRANR J. EKELLZY, Avrzcsney General

cf the state of Michigan, FRANK J. Case No. §3-10349-CT
XILLTY, ex rel mhe Michican alx

-Polluzion ContTol Commission, Water

Resources Commission, NHatural Resausces

Cormisgssion, and DR. BROMALD sS&sce,

Direczcr of the Michigan Depazrment

G2 Navural Rescurcss,

Blaineifss,

v .

smgmm HEEAT TRANSFER, INC., a .
subsidiary of Sundstrand Corgoraticon,

a Delaware Corzoratica.

Cefencant.

(" . This macter having ccme beférq The Coust ugen the
stipulation of the i:ér:ies and the Csust being fully advised in

. ,zhe pramisss:

IT IS HERESY OBDERED cthat Defendant shall ccnzisue ta
camply with the preliminary injunctica ts abace public nuisance
, issued by this Cour: on January 5, 1884,

- f

IT IS FURTEER QRDERED that tle groundwater puIge and
tzmasment {pusge) system creatsd and cperzsed puTsuant To the '
assremencioned Jaauary 3, 1383 Ordex, shall aspzinue in cperatizs

' unzil, the pazties stipulacte to ivs éisconcinuazion oz, ia the

, alzeznacive, uzon a d=cermiznacion by this Cours, aftes notice and
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csporTunity £or a hearing, that data from Defendant's canzipued
menitoring of the groundwater indicates cthae the consiznued
cpezaticn of the pusge system is no longer necessary. The Yiuzden

¢ proef shall be upen Defandanz.

IT IS FURIEZR QRDERED that in the évent That the
Cafendans desizes vo ghange, replace, or alter the existing pusge
svstem, any new pusge systam shall perform at leass as
esfaczively as cthe e:g?s:f,nér Furge system. The parziss shall
stipulate to any change, zsplacament or altaraticn of the
axisting trmaTment systam or, in the alsernative, may seek
decezminarion by the Clirsuit Cour: for the Casunty of Cass, afsas
aotice and opposwznity for a heu.ng, that the proyesed change,
raplacement or alsezavien of c..e pusge syssem is approyriaze.

The buxden of przef shall be upon Defendanz.

IT IS FURTEER ORDERED that the monizssiag system
estatlished by vhe aforsmencioned Jamuary 5, 1984 Ordsz, shall ke

cantinued during the encire peried of cperatisa of ths purge

' system: p:cvide.d. hewaver, that this Csurt shall recain

jusi sd_c sion to order changes in the mn.:::.‘.r.q systsm uzon a
shewing, by De‘enc'.a.w- aZ=ec notice and cpporsunicy far a

tearing, mt such changes ase necasssary, based upen cata

-l

. resulein *.':c eha monizszing svstem or upen smimulacien Ty e

rTazsies that tle systen zl:a.g =e alvered.
IT IS FURTEER ORDENED that subject ts isstaxss cf 2

gezmiz By Th i= Telluzisn Conc=al Cammissisn (APCC), Cefsnzan:,
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‘in ins API oil separator, shall insTzll an aeration systan to

c=at the ceontinuing in-plans buildup of é:ichlazce:hylene (=22
in che effluent discharge from the planc. Dafandanct shall ¢
no dissharge of efflueat to the Rudy Road drzin in excess af

Waz2r Rescurses CImmissien Rule 57 psrmimjaezd limizs Ssr T

”~
- e -

s

{94 parts ppbl. 1Ia addicion, the following limitaticns wisy
respect to dischange Qf effluent to Rudy Road drain azply: 1,1,.{
trichlozcaethane (TCA) (40 ppb); oil and gzease (10 ppml.
Discharge of TCI at the. sTripping~tovertesfinent shall not exceed
15 pob. Dissharge ¢f TCA at the sTeipping tower effluent shall
not exceed 5 prpb. 'rheée limizations ara subjecs o .a;plica'zle

Tecderal laws/cegulaticns.

IT IS FURTHER ORDERED that Defendant shall, wishiz 30

.cays o the date of this Order, make apsiizacion for & NPEIS i

pexniz for ies éischa.::ge to the Rudy Road éxain; which ¢ 15l ﬂ
applizacien shall detall thke cantant of the eSZluenc and tie

vemperature cf ties effluent t3 be dissharged.

IT IS FURTE®R ORDERED that Plaimeiss shall piccsss zhe
Defendane's NZDES permit applicarmion within a rsascnable tize -
pericd and provide written coxments on its sufficiency within 4§
days of its submission. The Defendant shall tiezeafter have 30

days to acgert any recuizements ordexsd ky e Plaintiff ¢x» shall

Bring the maszser of recuiresentz it Zsels ars gnacseptatle elzoze
the Court €32 rasclutizn. The burden of posel shall Le ug=n 3Ihe

: _ i
Defendanz. f
H | o re e
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vereten

IT IS FURTHER ORDERED that during the time pericd shaw
the puzge svstem is in operation, the Defendant shall pay
- d o

stipulated daily zenalzies Eoz tenccmpliancs with the limizmazisng

-t
B Mt

saz footh above., The limizatizng sas farsh akove shall ke

szed inzc she afcresensicned NEDES permis. lusing i
time pericd, fox an exceadence of up ts 1.4 times the limizasicms
get fozzh in tlhe mernmlt, Delendant shall pay £250 per samsle .
resuls; Stom 1.4 to 3.0 times the limivaticon, $500 per sample

reasult; and akeve 3 times cthe limivacion, $1,000 ée: sample

IT 15 FURTEYR ORDERED that DeZendans shall reyest any

discharge in excess of any.daily maximun-efflusnc-limizanien vy

. the Michigan DeparzTuent of Nasural Resgurses in wziziag, and 3o

Surfacs watar DistTics Supervisor ac 621 Morzh 10sh Streaz, 2.0.
Bex 333, Plainwell, Michigar 43080, ne lacer thaa 3 days aszer

bacsming awars o such disghasse, wnlcx regpor:z shall provide a

wrintan qescIiztnicn eI ghe ax:ant and the pasisd of the dischazge

including éxact daz=s and times, iI kncwn.

IT IS FURTEER ORDERED chat tie existance of stipulazed

venalties shall nct preclude the Plaintiflfs fxom sasking
injuncTive cr cthes ralief as may be autharizad by law fox
viglazicns, if amy, ccoursing durisg the stipulaced penaley

seried, »ut enly cne razsvary may be had Zor each <8 c*

viglatiss ané as. zighes and cefansas, with ragpes:t I 5UIN

claims, hels By Selgndant aTe herstvy sIesexveg,

de
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IT IS FURTEER ORDERED that any stipulaved penalties
{and any injunciive or other rélief] sought shall be subject o
‘the "upset” def@nse provisicns csasained ia 49 CLF.R. 122.4l(n).
No lazes thas the 20th day of the men:zh follcowing the mepsh ia

which any exczass discharge has coiurses, [efenda=- shall

-
rses, Zend submie

o Plaintiffs a recisation, in writing, of all facss and events
upen which Defendanc bases any claim,. pussuazs T2 tiis parag-agh,
that & st “u..a.t: ed penal Ty should net Te assassed. £:Plaineiss,

doas NOT. a.g*-e.cha‘..ne‘e..da.n: g-exguzdence.was dieTta anl"upsas”,

i i e

‘il shallinotilyrlefendantrwithinr 38 daysroforaceipe_of-.
v
‘Defencanc’s ciaim. Thersaiser, Defandant shall, within 21 daws
cf receipt o nozica, eit‘:.e:.pay the sum{s):ceames.to.be_due and
cwing. or pazition :his-‘cOu::-'cu-res'clve the disputa. The buvden
£ prscf shall be upen Defandant- ts Comchssrazg tha ex.«e'_'e:f--

was due tt ax "uygsert” within tha sgose and sezning-czatained in

40 C.F.R. 122.41{n).

. IT IS FURTHER ORDERED that Defandan:z szall pay ail
szipulaced senalties, not excused pursuan: ts tha previsicas of
t=is Consext Judgment, by check paya®le to t=ae Stats cf Michigen
and deliversd to the Assistant Atzssiey General in Charge;
Envissnmentil Protacsicn D.v‘ s-cn, Michigan Teparment of

STorney Ganeral, 720 Law 3uilding, sing, Michigan 48913, =c
lates than =he 20Th day ci tie men=hk Ssllowizng toe mensh in whish

=a axosedanca GEoiirosd !

wesw o e e e -———_ "

»

IT IS FURTERR QRDERED that she privisicns ol the

zasens Judswest, ingluding any provisions wizth respect 3

w




L: 991 P:486 Page 41 of 46

) : . a . . o o

exceadences and suisulated penalties, shall noc apply if the
noncempliance, delay, violation or eveat, triggering stipulaced
pena.’.:ief , TesulzTsrfosmrany: cirgumgtancesibeyend.Defandanc's
reascnablezesnizai; provided that, neither a plant shurdown no:

inzreased 'cTst oI cparating the purze and menizsring syssems
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Appendix C

Response to CMP
Comments Regarding
On-Site Soil






R. David Mursch, P.E.

Geotechnical and Environmental Engineer

September 30, 2011

Mr. Tom Fox

National Tube Holding Company, Inc.
Ste 303

2025 Third Avenue North
Birmingham, AL 35203-3372

Subject:  Response to CMP Comments Regarding On-Site Soil Issues
Prairie Ronde Realty Property — Dowagiac, Michigan
MID 005 068 507

Dear Mr. Fox:

The Prairie Ronde Realty (PRR) Property in Dowagiac, Michigan has submitted a draft Corrective
Measures Proposal (CMP) to the United States Environmental Protection Agency (USEPA)
Region V officesin Chicago, Illinois. In an e-mail dated September 12, 2011 from Michelle Kaysen
(USEPA) to Tom Fox (PRR), the USEPA presented comments on the draft CMP. In comment 2.1.3
on page 7 and 8 of those comments the USEPA requested that “PRR should submit, under separate
cover, the on-site soil sample results compared to soil-to-groundwater leaching criteria” This letter
isin response to that request.

Background

The PRR property was historically impacted by on-site releases of chlorinated solvents, which were
discovered and investigated in 1983. Since then, the property has undergone extensive remediation
including direct excavation and removal of soil, pump-and-treat control of groundwater, soil vapor
extraction (SVE) remediation of soil, and air injection/sparging of groundwater. These efforts have
resulted in significant decreases in the level of impact in soil and groundwater throughout the PRR
property and at adjacent properties.

In 2008, PRR began development of a CMP as required by the USEPA. In order to develop the
CMP in a manner consistent with USEPA expectations and to ensure that an appropriate level of
assessment was performed in the CMP development, PRR submitted a work plan titled Assessment
for Development of Corrective Measures Proposal dated June 5, 2008 (CMP Work Plan). Among
the activities included in the CMP Work Plan was an evaluation of on-site soil to determine what, if
any, additional soil remediation should be incorporated into the draft CMP.

The on-site soil evaluation proposed in the CMP Work Plan included a review of soil gas analytica
data and historical soil sampling data to determine what areas of the plant might still contain volatile
organic compound (VOC) concentration in soil at levels of concern, soil sampling at these locations
for laboratory analysis, and evaluation of the data. The field work and soil analysis described in the
CMP Work Plan were completed in the fal of 2008 and the findings were submitted to USEPA in
the Report of Supplemental Soil Sampling Report dated November 28, 2008 (SSR). A copy of this
report is enclosed for reference.

104 Rivercliff Drive Phone (828) 234-5906
Connelly Springs, North Carolina 28612 email: davidmursch@earthlink.net
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Discussion of 2008 Soil Sampling Report Findings

The objective of the 2008 on-site soil review was to determine whether additional on-site soil
remediation would be required. The review began with a compilation of historical soil data, and
evaluation of possible remaining areas of soil impact. This evaluation also included a review of
historical soil gas data obtained through the plant’s SVE system from the system’ s inception through
June of 2008. As discussed in the SSR, the soil gas data showed that trichloroethene (TCE) levelsin
the soil had declined significantly. When the SVE system was initially placed into operation in 1994
the system was recovering TCE from the soil at rates exceeding 100 pounds per day, but by late 2007
the extraction rate had declined to generally less than 0.5 pounds per day with most of the individual
soil gas samples having no TCE above the laboratory detection limits.

Soil gas data from individual SVE wells were used to determine the distribution of residual TCE in
the on-site soil. A graphic plot of the data (SSR Figure 1) demonstrated that residual TCE in soil gas
was concentrated in the three primary source areas in the plant; the Oil Storage Room (OSR), the
Main Degreaser Area (MDA), and the former lagoon/backdoor area (BDA). Other areas of the plant
had low levels of TCE in soil gasthat likely reflected volatilization from the groundwater - enhanced
by operation of the air sparging system - rather than a presence of TCE in the unsaturated soil.

In addition to soil gas data, the SSR included a review of soil sample data obtained during site
assessments performed in 1983, 1990, 1995, 2000, and 2002. The known and available data from
past assessments was tabulated and plotted on a plan of the PRR building (SSR Figure 3).

After review of the SVE and historical soil data, PRR selected six locations for supplemental soil
sampling in October 2008. The locations selected were within the three known source areas, and
were the locations that had the highest reported VOC concentrations in soil from previous soil
assessments. The only compound that was detected in these nine soil samples was TCE, and the
concentrations reported were orders of magnitude below the concentrations detected in prior
assessments at the same locations and depths.

The SSR included a comparison of the SSR soil data to the MDEQ Part 201 generic criteria for
protection of groundwater for the GSI standard. The highest TCE concentration reported in the nine
samples was 420 pg/kg (micrograms per kilogram), which is an order of magnitude less that the
Part 201 GSI protection criterion of 4,000 pg/kg. The highest TCE concentration reported in the
historical soil data (not including data from soil that was subsequently excavated and removed from
the site) was 9,500,000 pg/kg; thislocation, inside the OSR, was re-sampled as part of the SSR and a
TCE concentration of 110 pg/kg was obtained. This comparison illustrates the successful reduction
of TCE in the on-site soil through the SV E remediation efforts.

In summary, the SSR demonstrated that the SVE system had successfully remediated the soil
beneath the plant to essentially residual levels.
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Other Criteria

In the CMP comments the USEPA requested that PRR consider and discuss the soil criteria
protective of volatilization to indoor air (VIA) and protective of leaching to groundwater that would
be used for drinking water for the residual TCE impact in the on-site soil. These criteria were not
discussed in the SSR.

The Part 201 soil criteriafor VIA (37,000 pg/kg for TCE) are much higher than the more restrictive
GSl protection criteria. The soil samples collected after the operation of the SVE system were al one
to two orders of magnitude below the appropriate criteriafor indoor air (SSR Table 2).

The Part 201 protection of drinking water criterion of TCE in soil is 100 pg/kg. As noted above the
SSR included analysis of nine soils samples from the locations that had the highest historical TCE
concentrations in soil. Of these nine SSR samples, only four samples had detections of TCE above
laboratory detection limits. These detections ranged from 51 to 420 ug/kg. No other VOCs were
detected in the nine SSR soil samples. Two of the SSR soil samples had reported TCE above the
Part 201 protection of drinking water criterion for TCE, with concentrations of 110 and 420 ug/kg.
These concentrations dightly exceed the drinking water protection value but represent residual TCE
levels at the historically most heavily impacted |ocations, and based on the methodol ogy used for the
SSR these are expected to be the highest TCE concentrations remaining in the soil (at the time the
sampling was performed in 2008).

Some isolated small zones within the soil mass contain residua TCE concentrations, and some of
these zones may locally exceed the drinking water protection criteria. However these small local soil
areas of minor residual TCE concentrations will not cause any significant issues with respect to the
overall site remediation strategy; specifically there does not appear to be sufficient residual TCE
remaining in the on-site soil to materially affect the long-term natura attenuation goals for the
groundwater.

Summary

The SSR demonstrated that the active site remediation performed at the site has decreased TCE
concentrations in the soil from the high levels recorded in 1983 to nominal levels. The current
concentrations are below Part 201 criteria protective of indoor air and also below criteria protective
of leaching to groundwater and flow into surface waters. Furthermore, the soil concentrations are
generally well below the Part 201 criteria protective of leaching to groundwater and groundwater use
as a source of drinking water. The two SSR soil samples that had TCE concentrations slightly above
the generic Part 201 criteria protective of groundwater use as a source of drinking water are under
the building foundation and are not expected to impact the long term ability to achieve groundwater
cleanup at the site.

After submittal of the SSR to the EPA in November, 2008 the findings were discussed with USEPA
by telephone. In a subsequent email from Jill Groboski dated December 16, 2008 USEPA noted
that: “Our risk assessor reviewed the supplemental soil sampling report and while she agrees that
the source of contamination in the soil has been reduced to appropriate levels,...””. The December
16, 2008 email goes on to note a possible concern with VIA at residences down-gradient of the plant
after shutdown of the SVE system, and these concerns were ultimately addressed by further sampling
west of the plant. However, as noted, the USEPA risk assessor and project manager in 2008
concurred with PRR that no additional soil remediation would be required as part of the draft CMP.
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We hope that this review has adequately addressed your concerns regarding on-site soil a the PRR
property.

Sincerely,

fargpgpanitt

R. David Mursch, P.E.
Consultant

Enclosure: Report of Supplemental Soil Sampling dated November 28, 2008.

Cc: Jm Tolbert (3)
Charles Denton
Scott Moyer (viaemail)
MDEQ (via Jim Tolbert)
USEPA (viaJim Tolbert)



R. David Mursch. P.F.

Geotechnical and Environmental Engineer

November 28, 2008

Ms Jill Groboski

U.S. Environmental Protection Agency Region V
77 West Jackson Boulevard

Mail Code DE-9J

Chicago, Illinois 60604-3590

Subject: Report of Supplemental Soil Assessment
National Copper Products, Inc. Facility - MID 005 068 507
Dowagiac, Michigan

Dear Ms Groboski:

The National Copper Products, Inc. (NCP) plant in Dowagiac, Michigan is proceeding with studies
to develop a draft Corrective Measures Proposal (CMP) for submittal to your office. As part of these
studies, NCP has evaluated the current levels of volatile organic compounds (VOCSs), particularly
trichloroethene (TCE), in the unsaturated soil zone beneath the plant building to determine whether
additional corrective measures for the soil should be included in the draft CMP. This work was
performed in accordance with the work plan titled Assessment for Development of Corrective
Measures Proposal dated June 5, 2008.

Background Review

The soil evaluation portion of the work plan included a review of soil gas analytical data and
historical soil sampling data, selection of locations for soil sampling, sampling and field screening of
soil using direct push (DP) methods, and laboratory analysis of soil samples.

Soil gas samples have been obtained through the plant’s soil vapor extraction (SVE) system on an
annual basis for several years, with the most recent samples being obtained in June of 2008. For this
sampling, as outlined in the work plan referenced above, the SVE and sparge injection wells in the
plant building were shut down for several weeks and the SVE wells were then sampled for analysis
of VOCs in the soil gas. A description of the sampling procedures, the laboratory analytical reports
and a table of the data are included in the Third Quarter 2008 Monitoring Report dated November
14, 2008. A plot of the TCE data is included on the site plan attached to this report as Figure 1.

The soil gas sampling data plot in Figure 1 demonstrates that there are three areas in the building that
have relatively high TCE levels in the soil gas. This conforms to the historical distribution of TCE
in the previous SVE sampling events and confirms that there are three source areas of TCE impact to
the subsurface in the plant building; these are the Oil and Solvent Storage Room, the Main Degreaser
Area, and the former lagoon area.

The soil gas data were also reviewed to determine the trend of TCE in the soil gas with time. Figure
2 is a plot of TCE extraction rates measured in the combined SVE manifold since the SVE system
was installed in 1995 (in pounds per day). The chart shows that the TCE levels in the soil gas have
decreased steadily and are now consistently at or near non-detect levels.

Table 1 shows a summary of the historical TCE concentrations at six SVE wells located in the source
areas. The table presents the TCE concentrations from 2000, when the sparge system was put into
operation, to the most recent data. The data show that the TCE levels in these areas have been

P.O. Box 131 Phone (828) 234-5906
Rutherford College, North Carolina 29671 email: davidmursch@earthlink.net
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dramatically reduced. The table also shows that the June 2008 levels are higher than the levels
measured in recent years; these higher levels are also reflected in the time-trend chart in Figure 2,
which shows a temporary spike in the SVE system’s TCE extraction rate in June and July of 2008.
This spike could not be due to any increase in TCE concentrations in the soil itself, since TCE has
not been used at the plant since the late 1980s and it is unlikely that a release from a new or
previously-unknown source would impact the entire site at the same time.

The short-term TCE spike in the SVE system may be due to atypically low groundwater levels that
the site experienced during this past summer as documented in the Third Quarter 2008 Monitoring
Report hydrographs. The lower groundwater level could have allowed the SVE system to extract
TCE from the zone of fluctuation at the water table surface, by removing residual TCE adsorbed to a
thin zone of soil that became accessible to the SVE extraction system as the groundwater dropped.

The TCE levels measured in the SVE manifold have returned to near-non-detect levels in August,
September and October of 2008 (See Figure 1).

In conjunction with the SVE soil gas sampling and data review, NCP reviewed the soil analytical
data obtained in past soil assessments. Soil samples were analyzed during the original 1983 source
area investigation; during environmental site assessments in 1990 and 1995; during site status
assessments performed in 2002 by SECOR and MDEQ; and as part of a geotechnical evaluation by
NCP in 2002 for a potential plant modernization. The sampling locations and TCE concentrations
measured beneath the plant in these past assessments are shown on Figure 3.

Soil Sampling and Analysis

After review of the SVE and historical soil data, NCP selected six representative locations for
supplemental soil sampling in October 2008. At each location, designated as 08-G1 through 08-G6,
the soil was continuously sampled with direct-push soil boring equipment to the water table. This
method involves pushing a 2-inch diameter by 5-foot long hollow steel sampling tube into the
ground. A continuous core of the soil is contained in a plastic sleeve inside the sampling tube.

The soil cores were screened in the field using a photo-ionization detector (PID) and the soil sections
with the highest PID readings at each boring were selected for laboratory analysis. The selected core
sections were sampled in accordance with USEPA Method 5035. For each sample, a 10-gram plug
of soil was extracted using a pre-calibrated coring device and extruded into a pre-weighed 40-
milliliter (ml) septum vial. Each sample was field-preserved with 10 ml of methanol, which was
added to the vials from pre-measured plastic ampules provided by the laboratory.

The samples were placed on ice and sent to Trimatrix Laboratories in Grand Rapids, Michigan for
analysis of volatile organic compounds using USEPA Method 8260. A field methanol blank, which
was prepared by emptying a methanol ampule into an empty vial, was included for analysis as a
check on laboratory procedures and on possible methanol impurities. The data are summarized on
the attached Table 2 and are plotted on the site plan in Figure 3; the analytical report is enclosed.

Evaluation of Soil Data

The soil data summarized on Table 2 and Figure 3 show that VOC levels have been greatly reduced
in the soil beneath the plant since the release was originally investigated in 1983. In the samples
obtained for this supplemental study, the only compound that was detected is TCE and the
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concentrations reported were well below the concentrations detected in prior assessments at similar
locations and depths.

The MDEQ Act 451, Part 201 contains generic remediation criteria for soil that are relevant for sites
located in Michigan. Table 2 shows the data obtained in this study and the Part 201 criteria for
protection of the groundwater/surface water interface (GSI) groundwater criteria. As shown on the
table, the TCE concentrations ranged from non-detect to 420 pg/kg and five of the samples had no
TCE above the laboratory detection limits. None of the samples exceeded the GSI protection
criterion for TCE of 4,000 pg/kg.

The current and historical data plotted on Figure 3 show that the TCE concentrations in the soil have
been significantly reduced since the releases at this plant were initially assessed. Several of the soil
borings were drilled at locations that, in the 1983 source area investigation, had TCE levels of
170,000 to 9,500,000 pg/kg; these locations now have TCE concentrations ranging from less than 50
to 110 pg/kg. Table 3 shows a comparison of TCE concentrations in soil at various times for nine
representative locations. At each of these locations, the data show TCE levels have been reduced in
each sampling event relative to previous samples at those locations.

Conclusions and Recommendations

This assessment has demonstrated that the TCE concentrations in the soil have been reduced from
the high levels recorded in 1983 to nominal levels generally below relevant MDEQ Part 201 generic
criteria. In particular, the data demonstrate that the soil has been remediated to concentrations below
the generic criteria for protection of the GSI groundwater quality standard.

The SVE system was installed in 1995 on a voluntary basis to reduce TCE levels in the soil, and this
has been accomplished as demonstrated in this report. Also, the graph in Figure 2 shows that the rate
of TCE removal through the SVE system has declined to the point where it is now minimal, and the
diminishing removal rate is now insufficient to warrant continued operation.

NCP has been operating the SVE system in recent years primarily to capture air injected through the
groundwater remediation sparging system. However, the NCP plant has been permanently closed
and the only workers present in the building are for periodic maintenance requirements

Considering the above, NCP proposes to close and abandon the SVE system as follows:
1. Dismantle and remove the SVE blower, associated piping and equipment.

2. Grout the screened interval and riser in each SVE well except for well 98-226A, which is also
used as a monitoring well.

3. Cut off the riser of each SVE well located outside of the building at a depth of about 2 feet
below ground surface, then backfill and finish the resulting excavation to match the surrounding
area.

NCP proposes to take the SVE system out of operation in December 2008. The closure will be
completed after review and consideration of any comments received from the USEPA. When the
work is completed a report documenting the closure and abandonment will be submitted.
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Should you have any questions about this report, please contact NCP or R. David Mursch, P.E.

Sincerely,
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0’0 4 5]
R. David Mursch, P.E.
Consultant

Attachments:

Table 1 — Trichloroethene Concentrations in Selected Soil Vapor Extraction Wells
Table 2 - Summary of Soil Analytical Data — October 2008

Table 3— Comparison of Trichloroethene Concentrations at Similar Locations
Figure 1 — Trichloroethene Concentrations in Soil Gas — June 2008

Figure 2 — Time Trend Chart of Trichloroethene Extraction Rate in
Soil Vapor Extraction System

Figure 3 - Soil Sample Locations and Trichloroethene Concentrations

Enclosure: Trimatrix Laboratories, Inc. Analytical Report Dated November 7, 2008

Cc: Tom Fox
Tamara Buitendorp
Charles Denton
Bruce Baker
Scott Moyer (via email)
Greg Bettmann (MDEQ)



TABLE 1 - TRICHLOROETHENE CONCENTRATIONS IN SELECTED SOIL VAPOR EXTRACTION WELLS

SVE-3 SVE-4 SVE-5 SVE-6 SVE-8 98-226A
Jan-2000 8.9 50.4 0.94 8.6 70.7 23.4
May-2000 51 24.5 2.7 4.9 34.2 20.2
Sep-2000 6.2 14.6 3.8 7.5 52.4 12.7
Sep-2002 3.6 19 3.4 4.8 15 8.3
Sep-2003 1.7 19 3.7 5.2 29 9.3
Sep-2004 14 19 1.7 4.3 15 5.9
Sep-2005 1.7 13 3.3 3.9 12 5.7
Sep-2006 0.49 6.5 1.8 3 9.6 5.7
Sep-2007 0.63 6.7 1.6 2.5 13 --
Jun-2008 2.7 11 1.9 2.4 3.2 14

NOTES:

Results are in parts per million volume
-- = Not analyzed

National Copper Products, Inc.

Dowagiac, Michigan

REPORT OF SUPPLEMENTAL

SOIL ASSESSMENT

R. David Mursch, P.E.
Geotechnical and Environmental Engineer



TABLE 2: SUMMARY OF SOIL ANALYTICAL DATA - OCTOBER 2008

BORING DEPTH, PID, 1,1,1- Cls-1,2 TRANS-1,2- VINYL
LOCATION FEET PPM TRICHLOROETHENE TRICHLOROETHANE DICHLOROETHENE DICHLOROETHENE CHLORIDE
MDEQ PART 201 GSI

. 4,000 4,000 12,000 30,000 300
PROTECTION CRITERIA '™ :
08-G1 22 59 110 <59 <59 <59 < 59
08-G2 15 161 < 56 < 56 < 56 < 56 < 56
08-G3 7 17 <54 <54 <54 <54 <54
08-G3 18 139 <52 <52 < 52 <52 <52
08-G4 4 625 51 < 47 < 47 < 47 < 47
08-G4 19 141 98 <59 <59 <59 < 59
08-G5 7 496 < 56 < 56 < 56 < 56 < 56
08-G5 12 924 420 <57 <57 <57 < 57
08-G6 15 208 < 65 <65 <65 <65 < 65
FIELD
@ - - <1 <1 <1 <1 <1
BLANK
NOTES:
All samples were analyzed by EPA Method 8260; results are in micrograms per kilogram.
<= Lessthan
ppm = parts per million volume in vapor
@ = Michigan Department of Environmental Quality Act 451, Part 201 generic soil concentration criteria for protection of the
groundwater/surface water interface criteria
@ = Micrograms per liter in field-prepared methanol blank
National Copper Products, Inc. REPORT OF SUPPLEMENTAL R. David Mursch, P.E

Dowagiac, Michigan SOIL ASSESSMENT Geotechnical and Environmental Engineer



TABLE 3: COMPARISON OF TRICHLOROETHENE CONCENTRATIONS AT SIMILAR LOCATIONS

DEPTH RANGE, TRICHLOROETHENE,

SOURCE AREA FEET BORING/ DATE micrograms per kilogram
OIL AND SOLVENT ROOM - CENTER 15-19 0S-12/ 1983 550,000
G-12/ 1995 <5
20-24 0S-6/ 1983 9,500,000
08-G1/ 2008 110
OIL AND SOLVENT ROOM - NORTH END 19-22 0S-10/ 1983 210,000
G-11/ 1995 5
SB-4/ 2002 <50
OIL AND SOLVENT ROOM - WEST SIDE 15 0S-15/ 1983 170,000
08-G2/ 2008 <56
MAIN DEGREASER - SOUTH END 4-10 D-9/ 1983 230,000
02-251/ 2002 4,200
08-G4/2008 51
17-19 02-251/ 2002 6,000
08-G4/ 2008 98
MAIN DEGREASER - NORTH END 0-10 83-2/ 1983 860
G-16/ 1995 <5
SB-10/ 2002 <50
15-22 83-2/ 1983 120
G-16/ 1995 <5
SB-10/ 2002 170
MAIN DEGREASER - WEST SIDE 7-8 02-254/ 2002 2,300
08-G3/ 2008 <54
MAIN DEGREASER - CENTER 5-10 D-4/ 1983 470,000
02-260/2002 420
CP-6/ 2002 690
BACKDOOR - LAGOON / EAST 5-10 G-21/ 1995 1,360
08-G5/ 2008 <56
12-15 G-21/1995 1,230
08-G5/ 2008 420
BACKDOOR - LAGOON / NORTH 10-20 SB-11/ 2002 630
08-G6/ 2008 <56
National Copper Products, Inc. REPORT OF SUPPLEMENTAL R David Mursch, P.E.
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TriMatrix

Laboratories, Inc.

November 07, 2008

Prairie Ronde Realty Company
Attn: Mr. R. David Mursch
4363 River Run Circle

Hickory, NC 28602

Project: Volatile/Miscellaneous Analyses
Dear Mr. R. David Mursch,

Enclosed is a copy of the laboratory report, comprised of the following work order(s), for test
samples received by TriMatrix Laboratories:

Work Order Received Description
0810575 10/24/2008 NCP-Dowagiac: Sail

This report relates only to the sample(s), as received. Test results are in compliance with the
requirements of the National Environmental Laboratory Accreditation Conference (NELAC). Any
gualifications of results, including sample acceptance requirements, are explained in the
Statement of Data Qualifications.

Estimates of analytical uncertainties for the test results contained within this report are available
upon request.

If you have any questions or require further information, please do not hesitate to contact me.

Sincerely,

T T
(il HZ

Gary L. Wood
Project Chemist

Enclosures(s)
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Individual sample results relate only to the sample tested.
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G1 @ 22' Sampled: 10/22/08 11:40
Lab Sample ID: 0810575-01 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/kg dry Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 97

Volatile Organic Compounds by EPA Method 8260B (High Level)

Analytical
CAS Number Analyte Result RL
67-64-1 Acetone <890 890
71-43-2 Benzene <59 59
75-27-4 Bromodichloromethane <59 59
75-15-0 Carbon Disulfide <300 300
56-23-5 Carbon Tetrachloride <59 59
108-90-7 Chlorobenzene <59 59
110-75-8 2-Chloroethyl Vinyl Ether <300 300
67-66-3 Chloroform <59 59
74-87-3 Chloromethane <59 59
95-50-1 1,2-Dichlorobenzene <59 59
106-46-7 1,4-Dichlorobenzene <59 59
75-34-3 1,1-Dichloroethane <59 59
107-06-2 1,2-Dichloroethane <59 59
75-35-4 1,1-Dichloroethene <59 59
156-59-2 cis-1,2-Dichloroethene <59 59
156-60-5 trans-1,2-Dichloroethene <59 59
78-87-5 1,2-Dichloropropane <59 59
100-41-4 Ethylbenzene <59 59
591-78-6 2-Hexanone <3000 3000
75-09-2 Methylene Chloride <300 300
78-93-3 2-Butanone (MEK) <3000 3000
100-42-5 Styrene <59 59
79-34-5 1,1,2,2-Tetrachloroethane <59 59
127-18-4 Tetrachloroethene <59 59
108-88-3 Toluene <59 59
71-55-6 1,1,1-Trichloroethane <59 59
79-00-5 1,1,2-Trichloroethane <59 59
79-01-6 Trichloroethene 110 59
75-01-4 Vinyl Chloride <59 59
1330-20-7 Xylene (Total) <180 180
Surrogates: % Recovery Control Limits
Dibromofiuoromethane 88 75-123

Continued on next page
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G1 @ 22' Sampled: 10/22/08 11:40
Lab Sample ID: 0810575-01 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/L Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 97

Volatile Organic Compounds by EPA Method 8260B (High Level) (Continued)

Surrogates (Continued): 26 Recovery Control Limits
1,2-Dichloroethane-d4 98 83-116
Toluene-d8 95 85-113
4-Bromofluorobenzene 93 81-117
Page 3 of 36
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT
Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G1 @ 22' Sampled: 10/22/08 11:40
Lab Sample ID: 0810575-01 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Physical/Chemical Parameters by EPA/APHA/ASTM Methods
Analytical Dilution Date QC
Analyte Result RL Unit Factor Method Analyzed By Batch
Percent Solids 97 0.1 % 1 USEPA-3550B 11/05/08 KNC 0812944
Page 4 of 36
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT
Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: Field Blank Sampled: 10/22/08 00:00
Lab Sample ID: 0810575-02 Sampled By: R. David Mursch
Matrix: Water Received: 10/24/08 09:00
Unit: ug/L Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812502 Analytical Batch: 8103153
Volatile Organic Compounds by EPA Method 8260B
Analytical
CAS Number Analyte Result RL
67-64-1 Acetone <5.0 5.0
71-43-2 Benzene <1.0 1.0
75-27-4 Bromodichloromethane <0.25 0.25
75-15-0 Carbon Disulfide <5.0 5.0
56-23-5 Carbon Tetrachloride <1.0 1.0
108-90-7 Chlorobenzene <1.0 1.0
110-75-8 2-Chloroethyl Vinyl Ether <5.0 5.0
67-66-3 Chloroform <0.25 0.25
74-87-3 Chloromethane <1.0 1.0
95-50-1 1,2-Dichlorobenzene <1.0 1.0
106-46-7 1,4-Dichlorobenzene <1.0 1.0
75-34-3 1,1-Dichloroethane <1.0 1.0
107-06-2 1,2-Dichloroethane <1.0 1.0
75-35-4 1,1-Dichloroethene <1.0 1.0
156-59-2 cis-1,2-Dichloroethene <1.0 1.0
156-60-5 trans-1,2-Dichloroethene <1.0 1.0
78-87-5 1,2-Dichloropropane <1.0 1.0
100-41-4 Ethylbenzene <1.0 1.0
591-78-6 2-Hexanone <5.0 5.0
75-09-2 Methylene Chloride <1.0 1.0
78-93-3 2-Butanone (MEK) <5.0 5.0
100-42-5 Styrene <1.0 1.0
79-34-5 1,1,2,2-Tetrachloroethane <0.50 0.50
127-18-4 Tetrachloroethene <1.0 1.0
108-88-3 Toluene <1.0 1.0
71-55-6 1,1,1-Trichloroethane <1.0 1.0
79-00-5 1,1,2-Trichloroethane <1.0 1.0
79-01-6 Trichloroethene <1.0 1.0
75-01-4 Vinyl Chloride <1.0 1.0
1330-20-7 Xylene (Total) <3.0 3.0
Surrogates: % Recovery Control Limits
Dibromofiuoromethane 94 88-115

Continued on next page
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT
Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: Field Blank Sampled: 10/22/08 00:00
Lab Sample ID: 0810575-02 Sampled By: R. David Mursch
Matrix: Water Received: 10/24/08 09:00
Unit: ug/L Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812502 Analytical Batch: 8103153
Volatile Organic Compounds by EPA Method 8260B (Continued)
Surrogates (Continued): 26 Recovery Control Limits
1,2-Dichloroethane-d4 92 81-116
Toluene-a8 97 87-113
4-Bromofiuorobenzene 96 78-116
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G2 @ 15' Sampled: 10/22/08 13:35
Lab Sample ID: 0810575-03 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/kg dry Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 95

Volatile Organic Compounds by EPA Method 8260B (High Level)

Analytical
CAS Number Analyte Result RL
67-64-1 Acetone <840 840
71-43-2 Benzene <56 56
75-27-4 Bromodichloromethane <56 56
75-15-0 Carbon Disulfide <280 280
56-23-5 Carbon Tetrachloride <56 56
108-90-7 Chlorobenzene <56 56
110-75-8 2-Chloroethyl Vinyl Ether <280 280
67-66-3 Chloroform <56 56
74-87-3 Chloromethane <56 56
95-50-1 1,2-Dichlorobenzene <56 56
106-46-7 1,4-Dichlorobenzene <56 56
75-34-3 1,1-Dichloroethane <56 56
107-06-2 1,2-Dichloroethane <56 56
75-35-4 1,1-Dichloroethene <56 56
156-59-2 cis-1,2-Dichloroethene <56 56
156-60-5 trans-1,2-Dichloroethene <56 56
78-87-5 1,2-Dichloropropane <56 56
100-41-4 Ethylbenzene <56 56
591-78-6 2-Hexanone <2800 2800
75-09-2 Methylene Chloride <280 280
78-93-3 2-Butanone (MEK) <2800 2800
100-42-5 Styrene <56 56
79-34-5 1,1,2,2-Tetrachloroethane <56 56
127-18-4 Tetrachloroethene <56 56
108-88-3 Toluene <56 56
71-55-6 1,1,1-Trichloroethane <56 56
79-00-5 1,1,2-Trichloroethane <56 56
79-01-6 Trichloroethene <56 56
75-01-4 Vinyl Chloride <56 56
1330-20-7 Xylene (Total) <170 170
Surrogates: % Recovery Control Limits
Dibromofiuoromethane 88 75-123

Continued on next page
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G2 @ 15' Sampled: 10/22/08 13:35
Lab Sample ID: 0810575-03 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/L Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 95

Volatile Organic Compounds by EPA Method 8260B (High Level) (Continued)

Surrogates (Continued): 26 Recovery Control Limits
1,2-Dichloroethane-d4 97 83-116
Toluene-d8 95 85-113
4-Bromofluorobenzene 95 81-117
Page 8 of 36
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT
Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G2 @ 15' Sampled: 10/22/08 13:35
Lab Sample ID: 0810575-03 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Physical/Chemical Parameters by EPA/APHA/ASTM Methods
Analytical Dilution Date QC
Analyte Result RL Unit Factor Method Analyzed By Batch
Percent Solids 95 0.1 % 1 USEPA-3550B 11/05/08 KNC 0812944
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G3 @ 7-8' Sampled: 10/22/08 14:15
Lab Sample ID: 0810575-04 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/kg dry Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 93

Volatile Organic Compounds by EPA Method 8260B (High Level)

Analytical
CAS Number Analyte Result RL
67-64-1 Acetone <800 800
71-43-2 Benzene <54 54
75-27-4 Bromodichloromethane <54 54
75-15-0 Carbon Disulfide <270 270
56-23-5 Carbon Tetrachloride <54 54
108-90-7 Chlorobenzene <54 54
110-75-8 2-Chloroethyl Vinyl Ether <270 270
67-66-3 Chloroform <54 54
74-87-3 Chloromethane <54 54
95-50-1 1,2-Dichlorobenzene <54 54
106-46-7 1,4-Dichlorobenzene <54 54
75-34-3 1,1-Dichloroethane <54 54
107-06-2 1,2-Dichloroethane <54 54
75-35-4 1,1-Dichloroethene <54 54
156-59-2 cis-1,2-Dichloroethene <54 54
156-60-5 trans-1,2-Dichloroethene <54 54
78-87-5 1,2-Dichloropropane <54 54
100-41-4 Ethylbenzene <54 54
591-78-6 2-Hexanone <2700 2700
75-09-2 Methylene Chloride <270 270
78-93-3 2-Butanone (MEK) <2700 2700
100-42-5 Styrene <54 54
79-34-5 1,1,2,2-Tetrachloroethane <54 54
127-18-4 Tetrachloroethene <54 54
108-88-3 Toluene <54 54
71-55-6 1,1,1-Trichloroethane <54 54
79-00-5 1,1,2-Trichloroethane <54 54
79-01-6 Trichloroethene <54 54
75-01-4 Vinyl Chloride <54 54
1330-20-7 Xylene (Total) <160 160
Surrogates: % Recovery Control Limits
Dibromofiuoromethane 89 75-123

Continued on next page
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G3 @ 7-8' Sampled: 10/22/08 14:15
Lab Sample ID: 0810575-04 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/L Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 93

Volatile Organic Compounds by EPA Method 8260B (High Level) (Continued)

Surrogates (Continued): 26 Recovery Control Limits
1,2-Dichloroethane-d4 98 83-116
Toluene-a8 95 85-113
4-Bromofiuorobenzene 96 81-117
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT
Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G3 @ 7-8' Sampled: 10/22/08 14:15
Lab Sample ID: 0810575-04 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Physical/Chemical Parameters by EPA/APHA/ASTM Methods
Analytical Dilution Date QC
Analyte Result RL Unit Factor Method Analyzed By Batch
Percent Solids 93 0.1 % 1 USEPA-3550B 11/05/08 KNC 0812944
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G3 @ 18' Sampled: 10/22/08 14:30
Lab Sample ID: 0810575-05 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/kg dry Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 96

Volatile Organic Compounds by EPA Method 8260B (High Level)

Analytical
CAS Number Analyte Result RL
67-64-1 Acetone <780 780
71-43-2 Benzene <52 52
75-27-4 Bromodichloromethane <52 52
75-15-0 Carbon Disulfide <260 260
56-23-5 Carbon Tetrachloride <52 52
108-90-7 Chlorobenzene <52 52
110-75-8 2-Chloroethyl Vinyl Ether <260 260
67-66-3 Chloroform <52 52
74-87-3 Chloromethane <52 52
95-50-1 1,2-Dichlorobenzene <52 52
106-46-7 1,4-Dichlorobenzene <52 52
75-34-3 1,1-Dichloroethane <52 52
107-06-2 1,2-Dichloroethane <52 52
75-35-4 1,1-Dichloroethene <52 52
156-59-2 cis-1,2-Dichloroethene <52 52
156-60-5 trans-1,2-Dichloroethene <52 52
78-87-5 1,2-Dichloropropane <52 52
100-41-4 Ethylbenzene <52 52
591-78-6 2-Hexanone <2600 2600
75-09-2 Methylene Chloride <260 260
78-93-3 2-Butanone (MEK) <2600 2600
100-42-5 Styrene <52 52
79-34-5 1,1,2,2-Tetrachloroethane <52 52
127-18-4 Tetrachloroethene <52 52
108-88-3 Toluene <52 52
71-55-6 1,1,1-Trichloroethane <52 52
79-00-5 1,1,2-Trichloroethane <52 52
79-01-6 Trichloroethene <52 52
75-01-4 Vinyl Chloride <52 52
1330-20-7 Xylene (Total) <160 160
Surrogates: % Recovery Control Limits
Dibromofiuoromethane 89 75-123

Continued on next page
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G3 @ 18' Sampled: 10/22/08 14:30
Lab Sample ID: 0810575-05 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/L Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 96

Volatile Organic Compounds by EPA Method 8260B (High Level) (Continued)

Surrogates (Continued): 26 Recovery Control Limits
1,2-Dichloroethane-d4 98 83-116
Toluene-a8 94 85-113
4-Bromofiuorobenzene 94 81-117
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT
Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G3 @ 18' Sampled: 10/22/08 14:30
Lab Sample ID: 0810575-05 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Physical/Chemical Parameters by EPA/APHA/ASTM Methods
Analytical Dilution Date QC
Analyte Result RL Unit Factor Method Analyzed By Batch
Percent Solids 96 0.1 % 1 USEPA-3550B 11/05/08 KNC 0812944
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G4 @ 4' Sampled: 10/22/08 15:20
Lab Sample ID: 0810575-06 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/kg dry Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 97

Volatile Organic Compounds by EPA Method 8260B (High Level)

Analytical
CAS Number Analyte Result RL
67-64-1 Acetone <710 710
71-43-2 Benzene <47 47
75-27-4 Bromodichloromethane <47 47
75-15-0 Carbon Disulfide <240 240
56-23-5 Carbon Tetrachloride <47 47
108-90-7 Chlorobenzene <47 47
110-75-8 2-Chloroethyl Vinyl Ether <240 240
67-66-3 Chloroform <47 47
74-87-3 Chloromethane <47 47
95-50-1 1,2-Dichlorobenzene <47 47
106-46-7 1,4-Dichlorobenzene <47 47
75-34-3 1,1-Dichloroethane <47 a7
107-06-2 1,2-Dichloroethane <47 47
75-35-4 1,1-Dichloroethene <47 47
156-59-2 cis-1,2-Dichloroethene <47 47
156-60-5 trans-1,2-Dichloroethene <47 47
78-87-5 1,2-Dichloropropane <47 47
100-41-4 Ethylbenzene <47 47
591-78-6 2-Hexanone <2400 2400
75-09-2 Methylene Chloride <240 240
78-93-3 2-Butanone (MEK) <2400 2400
100-42-5 Styrene <47 47
79-34-5 1,1,2,2-Tetrachloroethane <47 47
127-18-4 Tetrachloroethene <47 47
108-88-3 Toluene <47 47
71-55-6 1,1,1-Trichloroethane <47 47
79-00-5 1,1,2-Trichloroethane <47 47
79-01-6 Trichloroethene 51 47
75-01-4 Vinyl Chloride <47 47
1330-20-7 Xylene (Total) <140 140
Surrogates: % Recovery Control Limits
Dibromofiuoromethane 87 75-123

Continued on next page
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G4 @ 4' Sampled: 10/22/08 15:20
Lab Sample ID: 0810575-06 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/L Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 97

Volatile Organic Compounds by EPA Method 8260B (High Level) (Continued)

Surrogates (Continued): 26 Recovery Control Limits
1,2-Dichloroethane-d4 96 83-116
Toluene-a8 94 85-113
4-Bromofiuorobenzene 94 81-117
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT
Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G4 @ 4' Sampled: 10/22/08 15:20
Lab Sample ID: 0810575-06 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Physical/Chemical Parameters by EPA/APHA/ASTM Methods
Analytical Dilution Date QC
Analyte Result RL Unit Factor Method Analyzed By Batch
Percent Solids 97 0.1 % 1 USEPA-3550B 11/05/08 KNC 0812944
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G4 @ 19' Sampled: 10/22/08 15:30
Lab Sample ID: 0810575-07 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/kg dry Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 98

Volatile Organic Compounds by EPA Method 8260B (High Level)

Analytical
CAS Number Analyte Result RL
67-64-1 Acetone <880 880
71-43-2 Benzene <59 59
75-27-4 Bromodichloromethane <59 59
75-15-0 Carbon Disulfide <290 290
56-23-5 Carbon Tetrachloride <59 59
108-90-7 Chlorobenzene <59 59
110-75-8 2-Chloroethyl Vinyl Ether <290 290
67-66-3 Chloroform <59 59
74-87-3 Chloromethane <59 59
95-50-1 1,2-Dichlorobenzene <59 59
106-46-7 1,4-Dichlorobenzene <59 59
75-34-3 1,1-Dichloroethane <59 59
107-06-2 1,2-Dichloroethane <59 59
75-35-4 1,1-Dichloroethene <59 59
156-59-2 cis-1,2-Dichloroethene <59 59
156-60-5 trans-1,2-Dichloroethene <59 59
78-87-5 1,2-Dichloropropane <59 59
100-41-4 Ethylbenzene <59 59
591-78-6 2-Hexanone <2900 2900
75-09-2 Methylene Chloride <290 290
78-93-3 2-Butanone (MEK) <2900 2900
100-42-5 Styrene <59 59
79-34-5 1,1,2,2-Tetrachloroethane <59 59
127-18-4 Tetrachloroethene <59 59
108-88-3 Toluene <59 59
71-55-6 1,1,1-Trichloroethane <59 59
79-00-5 1,1,2-Trichloroethane <59 59
79-01-6 Trichloroethene 98 59
75-01-4 Vinyl Chloride <59 59
1330-20-7 Xylene (Total) <180 180
Surrogates: % Recovery Control Limits
Dibromofiuoromethane 89 75-123

Continued on next page
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G4 @ 19' Sampled: 10/22/08 15:30
Lab Sample ID: 0810575-07 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/L Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 98

Volatile Organic Compounds by EPA Method 8260B (High Level) (Continued)

Surrogates (Continued): 26 Recovery Control Limits
1,2-Dichloroethane-d4 97 83-116
Toluene-a8 94 85-113
4-Bromofiuorobenzene 93 81-117
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT
Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G4 @ 19' Sampled: 10/22/08 15:30
Lab Sample ID: 0810575-07 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Physical/Chemical Parameters by EPA/APHA/ASTM Methods
Analytical Dilution Date QC
Analyte Result RL Unit Factor Method Analyzed By Batch
Percent Solids 98 0.1 % 1 USEPA-3550B 11/05/08 KNC 0812944
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G5 @ 7' Sampled: 10/22/08 14:10
Lab Sample ID: 0810575-08 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/kg dry Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 97

Volatile Organic Compounds by EPA Method 8260B (High Level)

Analytical
CAS Number Analyte Result RL
67-64-1 Acetone <840 840
71-43-2 Benzene <56 56
75-27-4 Bromodichloromethane <56 56
75-15-0 Carbon Disulfide <280 280
56-23-5 Carbon Tetrachloride <56 56
108-90-7 Chlorobenzene <56 56
110-75-8 2-Chloroethyl Vinyl Ether <280 280
67-66-3 Chloroform <56 56
74-87-3 Chloromethane <56 56
95-50-1 1,2-Dichlorobenzene <56 56
106-46-7 1,4-Dichlorobenzene <56 56
75-34-3 1,1-Dichloroethane <56 56
107-06-2 1,2-Dichloroethane <56 56
75-35-4 1,1-Dichloroethene <56 56
156-59-2 cis-1,2-Dichloroethene <56 56
156-60-5 trans-1,2-Dichloroethene <56 56
78-87-5 1,2-Dichloropropane <56 56
100-41-4 Ethylbenzene <56 56
591-78-6 2-Hexanone <2800 2800
75-09-2 Methylene Chloride <280 280
78-93-3 2-Butanone (MEK) <2800 2800
100-42-5 Styrene <56 56
79-34-5 1,1,2,2-Tetrachloroethane <56 56
127-18-4 Tetrachloroethene <56 56
108-88-3 Toluene <56 56
71-55-6 1,1,1-Trichloroethane <56 56
79-00-5 1,1,2-Trichloroethane <56 56
79-01-6 Trichloroethene <56 56
75-01-4 Vinyl Chloride <56 56
1330-20-7 Xylene (Total) <170 170
Surrogates: % Recovery Control Limits
Dibromofiuoromethane 89 75-123

Continued on next page
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G5 @ 7' Sampled: 10/22/08 14:10
Lab Sample ID: 0810575-08 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/L Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 97

Volatile Organic Compounds by EPA Method 8260B (High Level) (Continued)

Surrogates (Continued): 26 Recovery Control Limits
1,2-Dichloroethane-d4 97 83-116
Toluene-a8 94 85-113
4-Bromofiuorobenzene 94 81-117
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT
Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G5 @ 7' Sampled: 10/22/08 14:10
Lab Sample ID: 0810575-08 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Physical/Chemical Parameters by EPA/APHA/ASTM Methods
Analytical Dilution Date QC
Analyte Result RL Unit Factor Method Analyzed By Batch
Percent Solids 97 0.1 % 1 USEPA-3550B 11/05/08 KNC 0812944
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G5 @ 12' Sampled: 10/22/08 15:20
Lab Sample ID: 0810575-09 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/kg dry Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 98

Volatile Organic Compounds by EPA Method 8260B (High Level)

Analytical
CAS Number Analyte Result RL
67-64-1 Acetone <860 860
71-43-2 Benzene <57 57
75-27-4 Bromodichloromethane <57 57
75-15-0 Carbon Disulfide <290 290
56-23-5 Carbon Tetrachloride <57 57
108-90-7 Chlorobenzene <57 57
110-75-8 2-Chloroethyl Vinyl Ether <290 290
67-66-3 Chloroform <57 57
74-87-3 Chloromethane <57 57
95-50-1 1,2-Dichlorobenzene <57 57
106-46-7 1,4-Dichlorobenzene <57 57
75-34-3 1,1-Dichloroethane <57 57
107-06-2 1,2-Dichloroethane <57 57
75-35-4 1,1-Dichloroethene <57 57
156-59-2 cis-1,2-Dichloroethene <57 57
156-60-5 trans-1,2-Dichloroethene <57 57
78-87-5 1,2-Dichloropropane <57 57
100-41-4 Ethylbenzene <57 57
591-78-6 2-Hexanone <2900 2900
75-09-2 Methylene Chloride <290 290
78-93-3 2-Butanone (MEK) <2900 2900
100-42-5 Styrene <57 57
79-34-5 1,1,2,2-Tetrachloroethane <57 57
127-18-4 Tetrachloroethene <57 57
108-88-3 Toluene <57 57
71-55-6 1,1,1-Trichloroethane <57 57
79-00-5 1,1,2-Trichloroethane <57 57
79-01-6 Trichloroethene 420 57
75-01-4 Vinyl Chloride <57 57
1330-20-7 Xylene (Total) <170 170
Surrogates: % Recovery Control Limits
Dibromofiuoromethane 89 75-123

Continued on next page
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G5 @ 12' Sampled: 10/22/08 15:20
Lab Sample ID: 0810575-09 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/L Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 98

Volatile Organic Compounds by EPA Method 8260B (High Level) (Continued)

Surrogates (Continued): 26 Recovery Control Limits
1,2-Dichloroethane-d4 96 83-116
Toluene-a8 93 85-113
4-Bromofiuorobenzene 93 81-117
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT
Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G5 @ 12' Sampled: 10/22/08 15:20
Lab Sample ID: 0810575-09 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Physical/Chemical Parameters by EPA/APHA/ASTM Methods
Analytical Dilution Date QC
Analyte Result RL Unit Factor Method Analyzed By Batch
Percent Solids 98 0.1 % 1 USEPA-3550B 11/05/08 KNC 0812944
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G6 @ 15' Sampled: 10/22/08 17:20
Lab Sample ID: 0810575-10 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/kg dry Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 97

Volatile Organic Compounds by EPA Method 8260B (High Level)

Analytical
CAS Number Analyte Result RL
67-64-1 Acetone <970 970
71-43-2 Benzene <65 65
75-27-4 Bromodichloromethane <65 65
75-15-0 Carbon Disulfide <320 320
56-23-5 Carbon Tetrachloride <65 65
108-90-7 Chlorobenzene <65 65
110-75-8 2-Chloroethyl Vinyl Ether <320 320
67-66-3 Chloroform <65 65
74-87-3 Chloromethane <65 65
95-50-1 1,2-Dichlorobenzene <65 65
106-46-7 1,4-Dichlorobenzene <65 65
75-34-3 1,1-Dichloroethane <65 65
107-06-2 1,2-Dichloroethane <65 65
75-35-4 1,1-Dichloroethene <65 65
156-59-2 cis-1,2-Dichloroethene <65 65
156-60-5 trans-1,2-Dichloroethene <65 65
78-87-5 1,2-Dichloropropane <65 65
100-41-4 Ethylbenzene <65 65
591-78-6 2-Hexanone <3200 3200
75-09-2 Methylene Chloride <320 320
78-93-3 2-Butanone (MEK) <3200 3200
100-42-5 Styrene <65 65
79-34-5 1,1,2,2-Tetrachloroethane <65 65
127-18-4 Tetrachloroethene <65 65
108-88-3 Toluene <65 65
71-55-6 1,1,1-Trichloroethane <65 65
79-00-5 1,1,2-Trichloroethane <65 65
79-01-6 Trichloroethene <65 65
75-01-4 Vinyl Chloride <65 65
1330-20-7 Xylene (Total) <190 190
Surrogates: % Recovery Control Limits
Dibromofiuoromethane 88 75-123

Continued on next page
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT

Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G6 @ 15' Sampled: 10/22/08 17:20
Lab Sample ID: 0810575-10 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Unit: ug/L Prepared: 10/29/08 By: JDM
Dilution Factor: 1 Analyzed: 10/29/08 By: JDM
QC Batch: 0812763 Analytical Batch: 8103146

Percent Solids: 97

Volatile Organic Compounds by EPA Method 8260B (High Level) (Continued)

Surrogates (Continued): 26 Recovery Control Limits
1,2-Dichloroethane-d4 96 83-116
Toluene-a8 94 85-113
4-Bromofiuorobenzene 93 81-117
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TriMatrix

Laboratories, Inc.
ANALYTICAL REPORT
Client: Prairie Ronde Realty Company Work Order: 0810575
Project: Volatile/Miscellaneous Analyses Description: NCP-Dowagiac: Soil
Client Sample ID: 08-G6 @ 15' Sampled: 10/22/08 17:20
Lab Sample ID: 0810575-10 Sampled By: R. David Mursch
Matrix: Soil Received: 10/24/08 09:00
Physical/Chemical Parameters by EPA/APHA/ASTM Methods
Analytical Dilution Date QC
Analyte Result RL Unit Factor Method Analyzed By Batch
Percent Solids 97 0.1 % 1 USEPA-3550B 11/05/08 KNC 0812944
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TriMatrix

Laboratories, Inc.
QUALITY CONTROL REPORT
Volatile Organic Compounds by EPA Method 8260B
Sample Spike Spike Control RPD

Analyte Conc. Qty. Result % Rec. Limits RPD Limits RL
QC Batch: 0812502 5030B Aqueous Purge & Trap/USEPA-8260B
Method Blank Analyzed: 10/29/2008  By: JDM
Unit: ug/L Analytical Batch: 8103153
Acetone <5.0 5.0
Benzene <1.0 1.0
Bromodichloromethane <0.25 0.25
Carbon Disulfide <5.0 5.0
Carbon Tetrachloride <1.0 1.0
Chlorobenzene <1.0 1.0
2-Chloroethyl Vinyl Ether <5.0 5.0
Chloroform <0.25 0.25
Chloromethane <1.0 1.0
1,2-Dichlorobenzene <1.0 1.0
1,4-Dichlorobenzene <1.0 1.0
1,1-Dichloroethane <1.0 1.0
1,2-Dichloroethane <1.0 1.0
1,1-Dichloroethene <1.0 1.0
cis-1,2-Dichloroethene <1.0 1.0
trans-1,2-Dichloroethene <1.0 1.0
1,2-Dichloropropane <1.0 1.0
Ethylbenzene <1.0 1.0
2-Hexanone <5.0 5.0
Methylene Chloride <1.0 1.0
2-Butanone (MEK) <5.0 5.0
Styrene <1.0 1.0
1,1,2,2-Tetrachloroethane <0.50 0.50
Tetrachloroethene <1.0 1.0
Toluene <1.0 1.0
1,1,1-Trichloroethane <1.0 1.0
1,1,2-Trichloroethane <1.0 1.0
Trichloroethene <1.0 1.0
Vinyl Chloride <1.0 1.0
Xylene (Total) <3.0 3.0

Surrogates:

Dibromofiuoromethane 95 88-115

1,2-Dichloroethane-d4 94 81-116

Toluene-d8 96 87-113

4-Bromofiuorobenzene 96 78-116
Laboratory Control Sample Analyzed: 10/29/2008  By: JDM
Unit: ug/L Analytical Batch: 8103153
Benzene 40.0 42.7 107 86-122 1.0

Continued on next page
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TriMatrix

Laboratories, Inc.
QUALITY CONTROL REPORT
Volatile Organic Compounds by EPA Method 8260B (Continued)
Sample Spike Spike Control RPD
Analyte Conc. Qty. Result % Rec. Limits RPD Limits RL

QC Batch: 0812502 (Continued) 5030B Agueous Purge & Trap/USEPA-8260B

Laboratory Control Sample (Continued) Analyzed: 10/29/2008  By: JDM
Unit: ug/L Analytical Batch: 8103153
Chlorobenzene 40.0 39.8 100 88-114 1.0
1,1-Dichloroethene 40.0 42.8 107 81-125 1.0

Toluene 40.0 42.0 105 87-123 1.0
Trichloroethene 40.0 44.2 111 80-122 1.0
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TriMatrix

Laboratories, Inc.
QUALITY CONTROL REPORT
Volatile Organic Compounds by EPA Method 8260B (High Level)
Sample Spike Spike Control RPD

Analyte Conc. Qty. Result % Rec. Limits RPD Limits RL
QC Batch: 0812763 5030B Aqueous Purge & Trap/USEPA-8260B
Method Blank Analyzed: 10/29/2008  By: JDM
Unit: ug/kg wet Analytical Batch: 8103146
Acetone <750 750
Benzene <50 50
Bromodichloromethane <50 50
Carbon Disulfide <250 250
Carbon Tetrachloride <50 50
Chlorobenzene <50 50
2-Chloroethyl Vinyl Ether <250 250
Chloroform <50 50
Chloromethane <50 50
1,2-Dichlorobenzene <50 50
1,4-Dichlorobenzene <50 50
1,1-Dichloroethane <50 50
1,2-Dichloroethane <50 50
1,1-Dichloroethene <50 50
cis-1,2-Dichloroethene <50 50
trans-1,2-Dichloroethene <50 50
1,2-Dichloropropane <50 50
Ethylbenzene <50 50
2-Hexanone <2500 2500
Methylene Chloride <250 250
2-Butanone (MEK) <2500 2500
Styrene <50 50
1,1,2,2-Tetrachloroethane <50 50
Tetrachloroethene <50 50
Toluene <50 50
1,1,1-Trichloroethane <50 50
1,1,2-Trichloroethane <50 50
Trichloroethene <50 50
Vinyl Chloride <50 50
Xylene (Total) <150 150
Method Blank Analyzed: 10/29/2008  By: JDM
Unit: ug/L Analytical Batch: 8103146

Surrogates:

Dibromofiuoromethane 98 75-123

1,2-Dichloroethane-d4

Continued on next page
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TriMatrix

Laboratories, Inc.

Volatile Organic Compounds by EPA Method 8260B (High Level) (Continued)

QUALITY CONTROL REPORT

Sample Spike Spike Control RPD

Analyte Conc. Qty. Result % Rec. Limits RPD Limits RL
QC Batch: 0812763 (Continued) 5030B Agueous Purge & Trap/USEPA-8260B
Method Blank (Continued) Analyzed: 10/29/2008  By: JDM
Unit: ug/L Analytical Batch: 8103146

Surrogates (Continued).

Toluene-a8 94 85-113

4-Bromofluorobenzene 90 81-117
Laboratory Control Sample Analyzed: 10/29/2008  By: JDM
Unit: ug/kg wet Analytical Batch: 8103146
Benzene 2000 1890 95 85-118 50
Chlorobenzene 2000 1920 96 86-114 50
1,1-Dichloroethene 2000 1980 99 80-121 50
Toluene 2000 1870 94 86-120 50
Trichloroethene 2000 1880 94 83-125 50
Laboratory Control Sample Analyzed: 10/29/2008  By: JDM
Unit: ug/L Analytical Batch: 8103146

Surrogates:

Dibromofiuoromethane 99 75-123

1,2-Dichloroethane-d4 100 83-116

Toluene-d8 97 85-113

4-Bromofiuorobenzene 91 81-117
Laboratory Control Sample Duplicate Analyzed: 10/29/2008  By: JDM
Unit: ug/kg wet Analytical Batch: 8103146
Benzene 2000 1980 99 85-118 4 20 50
Chlorobenzene 2000 1970 99 86-114 3 20 50
1,1-Dichloroethene 2000 2060 103 80-121 4 20 50
Toluene 2000 1940 97 86-120 3 20 50
Trichloroethene 2000 1960 98 83-125 4 20 50
Laboratory Control Sample Duplicate Analyzed: 10/29/2008  By: JDM
Unit: ug/L Analytical Batch: 8103146

Surrogates:

Dibromofiuoromethane 100 75-123

1,2-Dichloroethane-d4 100 83-116

Toluene-a8 99 85-113

4-Bromofiuorobenzene 91 81-117
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TriMatrix

Laboratories, Inc.

QUALITY CONTROL REPORT

Physical/Chemical Parameters by EPA/APHA/ASTM Methods

Sample Spike Spike Control RPD
QC Type Conc. Qty. Result Unit % Rec. Limits RPD Limits RL

Analyte: Percent Solids/USEPA-3550B

QC Batch: 0812944 (General Inorganic Prep) Analyzed: 11/05/2008 By: KNC
Method Blank <0.1 % 0.1
0810575-03 [08-G2 @ 15']

Duplicate 95 95 % 0.3 20 0.1
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TriMatrix

Laboratories, Inc.

STATEMENT OF DATA QUALIFICATIONS

All analyses have been validated and comply with our Quality Control Program.
No Qualifications required.
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TriMatrix

SAMPLE RECEIVING / LOG-IN CHECKLIST

Laboratories, Inc,

Beceipt Regoed PageLaw boo

i

Coolers Received

R Vevd Murseh

new ¢ addto
Froject Chemist

Prajeci-Submetal No

OZI05T5

Sample Wes

%5 | ooy 9az

Cuslody Seals
mwane

Custody Hi ? P

Nong
O present / intact
O present / not intact

O present ! intact
O present / not miact

Coolant Location: Conlent Location

Dispersed / Top / Middle @J

Coolant/Temperature Taken Via

[Mispersed ¢ Top / Middle

O loose ice ! avg 2-1 contriners
bagged ice /avig 2-3 containers
O blue ice / avg 2-3 containers
nmne favg 2-3 containers
Alternate Temperature Taken Vig:

O loose ice / evg 2-3 containers
2 bagged ice / vz 2-3 containers
O bloe ice /avg 2-3 conlainers
n none  aveg 2-3 containers
Alternate Temperature Taken Wia:

temperature blank (th) _E" temperature Blank (1b)
O 1 container 0O | contamer
. Cogrection Cormection
Recorded 2C Actual KA 4
Factor °C ctial 20 Recorded =C Factorog | Aetual °C
—_— g —

il /

hilocanon  represenuanve | @

Ll |37

il lociton:  represenminve [ o e

31

Coolant / Temperature Taken Vid

Custody Scals
|

O present / intact

mone

0O present / not intaci
Conlant Location

Dispersed / Top / Middle / Bottom
Coolant / Temperature Taken Via

O lpose jee / gvp 2-3 containers

O bagged ice / avg 2-3 containers

O blue ice avg 2-3 containers

n none / gvg 2-3 containers

Altermaie Temperature Taken Via;

0O temperature blank (th]

02 ]

Recorded *C

1 consasner
Correction 2
; oo cActual 0
Fuctar °C
th

Ik Incanen:  repeesenlatve | moce

3 F R L BN A
; 6} :% -\:era & .gl'j 3 ?? — < g%
O Cooler 1D on cm‘f AV O ‘Coolér mu::-:}?? 5 le 47;3

3

) Average °C
O  Cooler 1D on COC?

VOO trip blank received”

O ¥OC trip blank received?

O WVOC trip blank received”

Recorded by (initials/date) Cooler Qry Receved 2 IR Gun (£202)
ﬂ = ? 0O Hox Thermaomieter Used O Digital Thermometer (#5467 O St ""'ﬁdmt_”m' F:mlm
||’ “J -5?(# ) Information Farm
O Orher O Onner (¥ )
Cooler No Cooler No, Cooler No lime Coaler Mo Time

Custody Seals
O none
0O present / intact
O present/ not intact
Coolant Location
Dizpersed / Top / Middle / Bottom
Coaolant / Temperature Taken Via
o
O bagged ice /avg 2-3 containers
0O blue e /avg 2-3 comainers
u none ¢ avg 2-3 containers
Alternate Temperature Taken Via:
O temperature blank (tb)
O | contaner

Commection
Factar *C

loose jce / avg 2-3 contaimers

Recorded °C Actual *C

1k

th locanon:  repregsnmmve | mice

 Average
0O Cooler I on COC?
O VO trip blank received”

If any shaded areas checked, complete Sample Receiving Non-Conformance Form

Paperwork Received
NiA Yes Mo
O Chain of Custody Record(s)?
If No, COC imitiated by
Rec'd for Lab signed/date/time?
Shipping Document?
L

O Mo COC received

ORE OB

z

COC D Mos

& TriMarix KQW‘?‘;} /::?S"F?J-

O Other {name or 1D§)

D N.;nnlysis requested
Yes

7

No
E Sample (D matches COCT
Sample date and time matches COC?
Container type completed an COC?
u All container types indicated are received?
Sample Condition Summary O Non-TriMatrix

Check Sample Preservation
INiA Yes Mo

&

a
|

8800

O Bactericlogical

O Air Bags

?5 EnCores / Methanol Pre-Preserved
O Formaldehvde/Aldehyde

O Green-tagged Containers

Motes

nm-rmge sample temperature 6% C7
Completed Sample Preservation Verification Form?
nSamples preserved cormectly?
If "No", added orange 1ag”
Received pre-preserved VOU soils?
O MeDH
Check for Short Hold-Time Prep/Analyses

O Nay50,

AFTER HOURS ONLY:
COPIES OF COC TO LAB AREA(S)
O NONE RECEIVED
& RECEIVED, COCs TO LAB(S)

O YellowWhitetagged 11 Ambers {3V Prep-Lab)

Log In Fonms xls - Receving Log=in_ Checklist

N/A Yoy Mo containers, see Motes
Fﬂ‘ Broken contamers/lids?
Missing or incomplete labels? {?_‘5 Trip blank received O  Trp blank not listed on COC
Tlegible information on labels? O NoCOC received, Proj. Chemist reviewed {init./date)
ﬁ Low volume recejved? O No analysis reguested, Proj. Chernist completed (init./date)
LI Inappropriate containers received | Cosler Received (Dute/Time) Paperwark Delivered (Date/Time) | <1 Hyurtpal Mer?
@ O vOU vials / TOX containers have headspace? i
ﬂ’ O Extra sample locations / contaners not listed on COC?T f&-/’ %" ﬂ”p /MI ?_;5' 49} i
4
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Prairie Ronde Realty Company. Report of ABC+ Pilot Test
Dowagiac, Michigan November 17, 2011

1.0 INTRODUCTION

The former copper tube mill located at 415 Prairie Ronde Street in Dowagiac, Michigan, was
acquired by Prairie Ronde Realty Company (PRR) from the Sundstrand Corporation
(UTC/Sundstrand) in 1995. 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 acquisition of the property by PRR. The contamination was discovered in 1983, and
the impacted soil and groundwater have been actively remediated since 1984.

The plant is underlain by glacial outwash deposits. In general, there is an upper layer of medium to
fine sand grading to sandy gravel. This upper layer is typically 50 to 60 feet thick within the main
plant area, and groundwater in this layer occurs under water table conditions. Underlying this upper
layer is a variable but persistent aquitard layer consisting of inter-bedded clay, fine silty sand, clayey
silt and clayey sand, which has sometimes been referred to as the “clay layer”. The aquitard is
typically several feet thick but in some areas it is tens of feet thick. The soil below the aquitard
consists of inter-bedded sand and gravel that together form a semi-confined aquifer, and there is
generally an upward hydraulic gradient across the aquitard. The assessment and monitoring data
have shown that there is little VOC impact to the groundwater below the aquitard layer.

In 1984 a groundwater remediation system consisting of twelve purge wells was installed, and this
system has been operating since then under the terms of a Consent Judgment between
UTC/Sundstrand (formerly Sundstrand Heat Transfer, Inc.) and the Michigan Department of
Environmental Quality (MDEQ, formerly the Department of Natural Resources).

In 2004, MDEQ requested that the US Environmental Protection Agency (EPA) assume the
regulatory lead for this site and PRR subsequently entered into a voluntary Consent Agreement with
the USEPA (EPA CA) for completion of the site’s environmental assessment and remediation. The
USEPA CA required, among other things, submittal of a Corrective Measures Proposal (CMP) for a
final remedy of the site by the fall of 2009. The CMP was subsequently submitted as required. The
CMP proposed continued operation of the purge well system to protect surface waters until the levels
of VOC impact were below agreed surface-water criteria, followed by monitored natural attenuation
(MNA) until drinking water criteria were achieved. The CMP also proposed chemical injections to
reduce VOC levels at source areas in the plant, primarily at the former Oil and Solvent Room (OSR).

During development of the CMP, PRR initiated a pilot test of a chemical injection technology using
a proprietary formula designated as Anaerobic Biochem Plus Zero-Valent Iron (ZVI) (ABC+) to
verify that this technology was applicable to this site. A Phase | pilot injection was completed in the
fall of 2008, followed by a limited supplemental injection in July 2009 to address a limited area
where the initial injection had not delivered the material effectively. Based on the results PRR
confirmed that the technology was effective and safe for the site and the technology was
incorporated into the CMP.

In the fall of 2010, PRR performed a Phase Il test injection at the OSR to evaluate injection rates and
dosages that would be needed for full-scale application of the technology to the OSR and to other
areas of the site.

This report summarizes the findings of the two pilot test phases, provides the injection and
monitoring data for reference, and presents PRR’s conclusions and recommendations for application
of ABC+ technology to the site.
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2.0 SCOPE OF WORK AND PROCEDURES

The ABC+ pilot testing described in this report was completed in two phases. An initial Phase |
injection was made in October 2008; a supplemental Phase I injection was made in June of 2009 to
address an area that was not effectively dosed in the initial Phase | test injection. After the first
phase injection demonstrated that the technology would be effective, a Phase Il test injection was
performed in October 2010 to evaluate injection frequency and dosages for full-scale application of
the ABC+.

Figure 1 shows the PRR site and the ABC+ pilot test area location on the site. Figure 2 shows the
pilot test area (i.e. the OSR) in detail, including the locations of the pilot test monitoring wells.

The following sections describe the pre-test analyses of the aquifer targeted for treatment, the three
injections, and the post-injection groundwater monitoring for ABC-related parameters.

2.1 Pre-Test Sampling

Prior to the start of the ABC+ pilot test, PRR submitted a work plan to EPA and MDEQ outlining the
proposed testing procedures (Assessment for Development of Corrective Measures Proposal dated
June 5, 2008). The proposed test monitoring program was subsequently modified at the request of
MDEQ and additional submittals were made to address issues raised by EPA and MDEQ, including
the Response to Letter Dated July 23, 2008 dated July 29, 2008 and the Response to letter Dated
August 16, 2008 dated August 26, 2008. The pilot test protocol was approved by MDEQ in an email
dated October 6, 2008.

The pre-sampling submittals included a range of pre-test sampling and analysis of groundwater for
parameters relevant to natural attenuation and ABC+ technology. The data were submitted in the
Third Quarter 2008 Monitoring Report dated November 14, 2008 and are not included in this report.

Prior to the start of the test, four 1-inch PVC monitoring wells were installed at the OSR at locations
specified by the MDEQ. The wells were sampled prior to the test injection for analysis of:

e VOCs by EPA Method 8260;

o Dissolved gases ethane and ethene by Method RSK-175;

e Total organic carbon (TOC) by Method SM 5310;

e Total metals iron, manganese and sodium by EPA Method 6010.

These data were reported in the Fourth Quarter 2008 Monitoring Report dated January 27, 2009 and
are included on Table 1 of this report. The laboratory analytical reports are included on the enclosed
data CD.

2.2 Phase | Feadbility Pilot Test —October 2008

The first phase of ABC+ pilot testing was designed to evaluate the feasibility of the ABC+
technology at this site. The test injection was completed in October of 2008 at the OSR. The
injection was performed using a Geoprobe drilling rig with a specially-designed injection nozzle
attached to the end of the push rods. The material was injected at designated depth intervals starting
at the deepest interval. At each interval a pre-determined volume of ABC+ mixed in water was
injected; the rods were then raised up to the next injection depth interval.
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Following completion of the pilot test injection, wells TW-1, TW-2, TW-3, TW-4, 96-201B,
97-214B and the 20GPM purge well were sampled on October 26, 2008 for analysis of the test
monitoring parameters listed above.

The seven wells listed above plus well 98-215A and the CMT ports at 06-18/1 and 06-18/2 (ten
monitoring points altogether) were sampled for analysis of the pilot test parameters at designated
time intervals following the injection, on December 7, 2008; February 2, 2009; April 23, 2009; and
June 17, 2009. The samples obtained on December 7, 2008 were also analyzed for dehalococcoides
bacteria (DHC) and total metals. The samples obtained in February, April and June were analyzed
for total arsenic n addition to the regular test parameters.

A detailed description of the injection and sampling procedures, the initial test data and the ABC+
injection logs and material records provided by the contractor (Redox Tech, LLC) were included in
the Fourth Quarter 2008 Monitoring Report dated January 27, 2009. The post-injection monitoring
data for February 2, 2009 were included in the First Quarter 2009 Monitoring Report dated May 19,
2009, and were summarized and discussed in the ABC+ Pilot Test Satus Report dated March 30,
2009. The post-injection monitoring data for the April 3 and June 17, 2009 events were included in
the Second Quarter 2009 Monitoring Report dated August 6, 2009.

The chemical data obtained in these various events are summarized on the attached Table 1; the
DHC census data are summarized on Table 2; and the metals data are summarized on Table 3. The
test injection records and a figure showing the injection points, along with the laboratory analytical
reports are included on the enclosed data CD.

2.3 Phase | Supplemental I njection — July 2009

After review of the post-injection monitoring data, PRR determined that the pilot test injection
procedure may have resulted in localized “short-circuiting” of injected material; that is, the material
that was injected into the upper fine sand portion of the aquifer at some locations may have flowed
down along the outside of the injection rods and out into the lower gravel portion of the aquifer,
resulting in an incomplete delivery of material into the upper fine sand layer. Subsequently, after
approval by EPA and MDEQ, PRR performed a focused re-injection of ABC material in the fine
sand layer at the OSR. The ABC+ material was injected only into the upper fine sands; the rods
were not pushed into the deeper gravel so that short-circuiting could not occur.

The focused injection was performed on July 6 and 7, 2009 in accordance with the procedures
outlined in the ABC+ Pilot Test - Second Satus Report dated June 26, 2009. The injection point
locations, injection logs, and other details are described in the Second Quarter 2009 Monitoring
Report dated August 6, 2009.

Following the focused re-injection, the ten monitoring wells were sampled for analyses of the pilot
test parameters on August 9, 2009; September 9, 2009; December 9, 2009; April 10, 2010; and
September 10, 2010. These data were reported in the Third Quarter 2009 Monitoring Report dated
November 2, 2009; the Fourth Quarter 2009 Monitoring Report dated January 11, 2010; the Second
Quarter Monitoring Report dated August 9, 2010; and the Third Quarter 2010 Monitoring Report
dated December 14, 2010.

These data are included with the ABC test monitoring data in the attached Tables and are included
on the enclosed data CD.
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2.4 Phasell Pilot Test I njection — November 2010

Based on the Phase I results, PRR incorporated the ABC+ injection technology in the CMP
submitted to the EPA in the fall of 2009. PRR subsequently performed a second, Phase Il test
injection at the OSR to evaluate the frequency and dosage rates for further remedial injections. PRR
submitted the Revised Work Plan for Supplemental ABC+ Pilot Test Injection dated October 8, 2010
and after agency approval the second injection was completed by Redox Tech, LLC in November,
2010. The test injection locations and logs of the injection (amounts, pressures, depths etc.) were
included in the Fourth Quarter 2010 Monitoring Report dated February 22, 2011.

As part of the second injection, Redox Tech, LLC installed six injection wells consisting of 1-inch
PVC pipes and screens, with three set into the deeper gravel layer and three in the fine upper sand.
These wells will allow further injections to be made expeditiously at the two more heavily impacted
parts of the OSR.

After the Phase Il injection was completed, the 20GPM well pump failed and a former sparge
injection well, IW-1, was substituted for monitoring purposes. The ten pilot test monitoring
locations were sampled at designated time intervals for the same pilot test monitoring parameters as
the Phase | monitoring , plus methane, nitrate and sulfate. Purge well PW-13, which had been shut
down for the duration of the pilot testing, was also sampled after the Phase Il injection but only for
analysis of VOCs.

The monitoring frequency following the Phase Il injection was increased over the Phase | test
frequency in order to more fully assess of the rate of decay in the ABC organic substrate (measured
by TOC analyses). The post-injection monitoring samples were obtained on December 8, 2010;
December 20, 2010; January 12, 2011; February 3, 2011; March 2, 2011; and May 6, 2011. The data
were reported in the Fourth Quarter 2010 Monitoring Report dated February 22, 2011; the First
Quarter 2011 Monitoring Report, dated May 8, 2011; and the Second Quarter 2011 Monitoring
Report dated August 4, 2011. An additional set of data that was obtained on September 23, 2011 is
included in this report and will also be included in the monitoring report for the third quarter of 2011.

In addition to the chemical analyses, the test monitoring samples that were obtained on March 2,
2011 were analyzed for DHC bacteria.

The post-injection ABC+ monitoring data for the Phase Il test injection are included on the attached
Table 1 and 2 and the analytical reports are included n the enclosed data CD.

2.5 Groundwater Sampling Procedures

In general the groundwater samples for the pilot test analyses were obtained using low-flow
procedures and peristaltic pumps. The 20GPM well and purge well PW-13 were sampled directly
from the pump discharge line, after running the pumps for about five minutes to purge the well bore
and pump.

2.6 Documentation
For convenience and ease of reference, the injection logs, analytical reports, and figures showing

injection locations for each injection event that have been previously submitted as part of regular
monitoring reports are included on the attached data CD in *.pdf format.
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3.0 RESULTSAND EVALUATION

As described above the pilot test included a Phase | full-scale injection of the ABC+ material at the
OSR in October 2008, a focused supplemental Phase | injection in July 2009, and a Phase Il injection
in November 2010. Figure 2 shows the OSR pilot testing location and the monitoring wells; figures
showing the injection locations for each phase, along with logs of each injection point (amounts,
pressures, depths etc.) as recorded by Redox Tech, LLC, are included on the enclosed data CD to
provide a single source of this information for convenience of review and reference. The
groundwater monitoring data related to the pilot testing are summarized in Table 1 and Table 2.

As shown in Table 1, desighated monitoring points were sampled for analysis of designated
parameters before and after each phase of injection. The monitoring parameters for Phase | included
the target VOC compounds, dissolved gases ethane and ethene (which may be produced as a result of
degradation of chlorinated compounds), iron and sodium (constituents of the ABC+ material), TOC
(an indicator parameter for the injected ABC material), and DHC and metals at some events. The
indicator parameters (iron, TOC etc.) are measured to show which wells have been impacted by the
ABC+ material; the effectiveness of the remediation is monitored by measurements of TCE and its
degradation products. In the Phase Il test, the groundwater was also analyzed for nitrate, sulfate and
methane.

The Phase | test monitoring network included three wells within the test injection area (97-214B,
20GPM, and TW-1); three wells immediately down-gradient of the test injection area (TW-2, TW-3,
and TW-4); two wells side-gradient of the injection area (96-210B and 98-215A; and two down-
gradient compliance point wells (06-18/1 and 06-18/2). In the Phase Il testing, the 20GPM well was
replaced by sparge well IW-1and purge well PW-13 was also sampled for VOC analysis as part of
the Phase Il evaluation.

Figure 3 shows time-trend data plots for TCE, cis-1,2-dichloroethene (cisDCE) and vinyl chloride
for the wells located within and immediately down-gradient of the OSR injection area. Figure 4
shows the same time-trend graphs for wells located side-gradient of the injection area and the two
compliance point wells. Figure 5 shows time-trend plots of TOC concentration for three wells inside
the injection area and three wells immediately down-gradient of the injection area.

The time-trend graphs in Figures 3 show that the wells within the OSR test injection area (wells 97-
214B, IW-1, PW-13 and TW-1, Figure 3) have had a progressive degradation of TCE to cisDCE and
then the concentrations of cisDCE have in turn gradually decreased. Only trace levels of further
degradation products (trans-1,2dichloroethene and vinyl chloride) were produced; this is due to the
presence of the ZVI component of ABC+, which causes a direct chemical breakdown of TCE with
little accumulation of these two degradation compounds.

In the down-gradient wells TW-2, 3 and 4 the Figure 3 time trend graphs show low initial TCE
concentrations being rapidly replaced by a jump in cisDCE levels, which was subsequently degraded
with limited production of vinyl chloride. The jump in cisDCE in these down-gradient wells could
be due to changes in the flow patterns of impacted groundwater from the OSR as a result of the
injection.

In summary, Figure 3 indicates that in all of the wells in or immediately down-gradient of the OSR
injection area the TCE has been generally degraded to cisDCE; the cisDCE is being degraded with
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little production of vinyl chloride; and where vinyl chloride has developed the concentrations have
been low and stable or decreasing.

Figure 4 shows time-trend graphs for the wells that are side-gradient (96-201B and 98-215A) or
further down-gradient of the OSR injection area (compliance point wells 06-18/1 and 06-18/2). The
graphs show that these wells have not been impacted by the ABC+ injections and, in contrast to the
wells depicted in Figure 3, there is no discernable pattern of TCE degradation in these four wells.
This supports a conclusion that the degradation observed at the wells in and immediately down-
gradient of the OSR injection area is due to the ABC+ material.

Figure 5 shows time-trend graphs of TOC concentrations in the groundwater monitoring wells. TOC
is a marker for the carbon substrate in the ABC+. The graphs in Figure 5 provide some insight into
the migration and rate of dissipation of the ABC+ following injection. From a review of Figure 5 the
following observations have been made:

e In the lower zone wells within the OSR injection area (97-214B and IW-1), TOC levels
increased after each injection and dissipated within three to four months.

o At shallow well TW-1, there was no increase in TOC up to 8 months after the initial Phase |
injection. The focused supplemental Phase | injection (which was performed because of the
lack of ABC material reaching this well) did produce an increase in TOC, and the TOC levels
then dissipated within two months. The dissipation rate at TW-1 after the Phase Il injection
was similar to the rate observed after the Phase | supplemental injection.

¢ In the down-gradient wells TW-2, TW-3 and TW-4 no apparent TOC impact was observed
within eight months following the initial Phase | injection. However some increase in TOC
was noted several months after the supplemental injection in all three of these wells,
confirming that the TOC was migrating down-gradient to some extent.

In addition, all three of these down-gradient wells showed significant TOC impact after the
Phase Il injection. In the shallow wells TW-2 and TW-3, the TOC arrived about four to six
months after the injection and dissipated about five months later. At the deep well TW-4 the
TOC arrived within one month after the injection and lasted about two months or less. The
difference in the arrival and dissipation times reflects the fact that the shallow wells are
screened in fine sands whereas the deep well is screened in the gravel layer where the
material would be expected to migrate more quickly.

At the request of the MDEQ, samples from the pilot test area were analyzed for DHC and DHC
functional genes. DHC bacteria reduce vinyl chloride and a population of DHC is generally
considered necessary to allow biodegradation of VOCs to proceed to completion in instances where
vinyl chloride accumulates. Five monitoring points were analyzed for DHC in July 2008, before the
Phase | injection; samples from the ABC+ test monitoring wells were subsequently analyzed for
DHC in December 2008, December 2009, September 2010, and March 2011. The data are presented
in Table 2 and show that low levels of DHC are naturally present in the groundwater at all of the
monitoring points. At several of the wells where low concentrations of vinyl chloride developed
during the test period (TW-2, TW-3, TW-4, and 97-214B), DHC concentrations increased slightly
and low concentrations of vinyl-chloride-degrading functional genes also appeared. The lack of
large increases in DHC colonies is consistent with the fact that no significant concentrations of vinyl
chloride developed during this test period.
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In summary it is concluded that DHC is present and available to reduce vinyl chloride, but that the
injection and the actual degradation process that subsequently developed did not produce levels of
vinyl chloride that would stimulate significant growth of DHC colonies. Since some slight but
definite growth of vinyl-chloride-reducing functional genes did occur in wells where low levels of
vinyl chloride were measured, it is likely that much higher DHC densities would develop if higher
levels of vinyl chloride should occur in the future.

In conjunction with the Phase | injection, the groundwater was analyzed for ten toxic metals (in
addition to iron, which was injected as part of the pilot test). The metals data are presented in
Table 3. Samples from nine wells (the 20GPM well was not used for the total metals sampling) were
analyzed for total metals in December 2008, January 2009, April 2009, and June 2009. In addition,
four of these wells were analyzed for total metals in July 2008, prior to the test injection. These data
(Table 3) showed the metals concentrations in the pilot test area were generally consistent with
historical values and below relevant Part 201 criteria, except for arsenic. Arsenic was detected in
four wells at levels above historical and background levels. In two of the four wells, 97-214B and
TW-4, one or more of the samples had arsenic concentrations above the Part 201 drinking water
criterion for arsenic of 10 pg/l. In well 97-214B the arsenic concentration initially rose to 12 g/l
and then decreased to below the 10 pg/l drinking water criterion. At TW-4 the arsenic
concentrations ranged from 12 to 19 ug/l; however, the arsenic concentrations at this well appeared
to be stable or decreasing, and were well below the GSI for arsenic of 150 pg/l. Typically, metals
can appear in groundwater samples following an ABC injection due to turbulence of the injection
process and the low pH of the injection material. However this effect is typically minor, as shown
in this data set, and the effects typically disappear as he ABC material dissipates and the aquifer
returns to pre-injection conditions.

Prior to the pilot test, one concern raised by the MDEQ was the possibility of significant increases in
sodium levels in the groundwater. As shown on Table 1there has been no indication of an increase
in sodium concentrations above the pre-test levels.

During the groundwater sampling, field measurements of pH, dissolved oxygen (DO) and
oxidation/reduction potential (ORP) were made. The data are included in Table 1. The data show
that the groundwater has a pH generally in the range of 6 to 7.5, DO levels typically less than 0.3
milligrams per liter (mg/l), and a negative ORP indicating that the groundwater has reducing
conditions. These parameters are all within an acceptable range for biologic degradation of
chlorinated VOCs.

The Phase Il monitoring included analyses of nitrate and sulfate. These compounds tend to compete
with the chlorinated VOCs as electron acceptors and thus interfere with the degradation process by
consuming the ABC substrate. At this site, the side-gradient and compliance point wells (96-201B,
08-215A, 06-18/1 and 06-18/2) have nitrate concentrations generally in the range of 200 to
3,000 pg/l and sulfate concentrations in the range of 14,000 to 25,000 pg/l. In and immediately
down-gradient of the OSR injection area the wells generally have nitrate levels below the laboratory
detection limit of 50 pg/l and sulfate concentrations range from below laboratory detection limit of
5,000 pg/l to a high of 13,000 pg/l. This confirms that the ABC material has suppressed the nitrate
and sulfate compounds, allowing the ABC substrate to effectively reduce the chlorinated VOCs.
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40 CONCLUSION AND RECOMMENDATIONS

The pilot test data have demonstrated that the ABC+ materia is effective at degrading TCE and its
daughter products at this site. The injections have produced reducing conditions in the groundwater
and have suppressed the competing electron acceptors nitrate and sulfate. The process of degrading
chlorinated VOCs has been fully developed in the injection area and appears to be proceeding to
completion where sufficient TOC (ABC substrate) is avail able.

The degradation process is not generating significant levels of vinyl chloride; this is because the
injected material includes ZV1, which causes direct chemical degradation of cisDCE to harmless
products without formation of vinyl chloride.

The data also indicate that the injection is not causing metals impact to the groundwater above pre-
test levels except for arsenic. Arsenic concentrations increased at four wells, and at two of these
wells the arsenic increased to levels dightly above the Michigan Part 201 drinking water criterion
but well below the GSI criterion. The arsenic concentrations should return to pre-test levels as the
ABC material dissipatesin the aquifer.

Vinyl chloride-reducing DHC bacteria are present and have been shown to grow with increasing
presence of vinyl chloride. However the degradation process is not producing significant
accumulation of vinyl chloride, and therefore the DHC bacteria have also not increased significantly.
The data show that DHC is present and available to degrade the vinyl chloride if it does begin to
accumulate at higher levels, however it is not expected that vinyl chloride will accumulate at this
Site.

ABC material should be injected on aninterval of about five months to maintain optimum conditions
for degradation of chlorinated compounds. Based on the pilot testing, PRR anticipates that each
injection will include 500 gallons of solution, consisting of 105 gallons of ABC mixed with 395
gallons of water, into each of the six permanent injection wells that were installed during the Phase I
test injection.

PRR plans to continue injections and monitoring until VOC concentrations are reduced to
remediation goals established in the CMP. Prior to each injection, a work plan will be submitted to
the USEPA for review and comment.



TABLE 1: SUMMARY OF ABC+ PILOT TEST ANALYTICAL DATA (Page 1 of 11) - micrograms per liter

Location IW-1 (54 feet) - Injection area; Phase | IW-1; Phase Il
Pre- . Eight Ten Fourteen Eighteen Twenty-four Two Four . Ten Fourteen Twenty-three
Parameter Injection Six Months Months ~ Months ~ Months Months Months Weeks Weeks Six weeks Weeks Weeks Weeks Ten Months
9-Sep-08 23-Apr-09 17-Jun-09 9-Aug-09 9-Dec-09 10-Apr-10 10-Sep-10 i 8-Dec-10 20-Dec-10 12-Jan-11 3-Feb-11 2-Mar-11  6-May-11 23-Sep-11
Ethane -- -- -- <1.0 -- - <1.0 -- -- 1.4 -- 7.8 3.0 3.1
Ethylene -- -- -- <1.0 -- -- <1.0 -- -- 15 -- 31 15 6.9
Methane -- - -- -- -- -- 24 - - 7.5 - 840 450 1600
Trichloroethene 43,000 23,000 330 420 23,000 61,000 66,000 - 5,200 9,700 20,000 17,000 500 210
CI.S_l'Z 7,300 7,800 600 2,300 5,600 17,000 16,000 - 13,000 16,000 29,000 34,000 64,000 58,000
Dichloroethene
trans-1,2 <500 <200 <5 <25 <200 70 56 - 100 160 210 120 120 120
Dichloroethene
Vinyl Chloride <500 <200 <5 <25 <200 <10 <50 - <100 18 <200 29 <50 16(J)
1'2.1"1_ <500 280 10 28 <200 650 560 - <100 120 <200 110 110 110
Trichloroethane
1,1-Dichloroethene <500 <200 <5 <25 <200 260 200 - <100 74 <200 190 660 320
1,1-Dichloroethane 780 420 15 46 360 1,400 1,200 - 230 350 600 630 380 610
Iron -- - - 2,600 -- -- 1,600 - 93,000 130,000 110,000 61,000 30,000 11,000
Manganese - . - 95 - - - . . 3,500 . 1,900 - -
Sodium - - - 7,800 - - - - - 24,000 - 14,000 - -
Arsenic - - - 3 - - - - - 15 - 15 - -
Nitrate - - - - - - <250 - - <50 - <50 50 <50
Sulfate -- - - -- -- -- 32,000 - - 12,000 - <5,000 5,800 12,000
E’a‘r‘z'o?]'ga”'c - -~ -~ <1,000 1,400 - 2,300 5,700,000 3,400,000 2,300,000 1,600,000 830,000 150,000 24,000
pH (standard units) - - 7.7 7.7 7.3 6.9 7.2 5.9 5.6 5.6 5.8 6.0 6.3 6.3
Dissolved Oxygen - - 023 0.18 0.03 - 0.00 0.15 0.05 0.15 0.23 0.18 - 0.00
(milligrams per liter)
Oxygen-Reduction ~ ; ~ _ ~ ~ ) ~ ~ ~ ~ l } )
Potential (millvolts) 124 159 50 100 153
Ratio of
trichloroethene to cis:  5.89 2.95 0.55 0.18 4.11 3.59 4.13 -- 0.40 0.61 0.69 0.50 0.01 0.00

1,2, dichloroethene

NOTES:

Prairie Ronde Realty Company

Dowagiac, Michigan

All chemical data are in micrograms per liter; units for field parameters are as shown
(J) = Data qualified; see laboratory analytical report
<= Less than

REPORT OF ABC+ PILOT TEST

R. David Mursch, P.F.
Geotechnical and Environmental Engineer



TABLE 1: SUMMARY OF ABC+ PILOT TEST ANALYTICAL DATA (Page 2 of 11) - micrograms per liter

Location 97-214B (40 feet) - Injection area; Phase | 98-214B; Phase Il
Pre- Post- . Three . Eight Ten Eleven Fourteen Eighteen Twenty-four Seven Fourteen  Twenty-three
Parameter Injection  Injection Six Weeks Months Six Months Months ~ Months ~ Months ~ Months ~ Months Months Two Weeks  Four Weeks Weeks Ten Weeks Weeks Weeks Ten Months
8-Sep-08 26-Oct-08 7-Dec-09 2-Feb-09 23-Apr-09 17-Jun-09 9-Aug-09 9-Sep-09 9-Dec-09 10-Apr-10 10-Sep-10 8-Dec-10 20-Dec-10 12-Jan-11 3-Feb-11 2-Mar-11 6-May-11 23-Sep-11

Ethane <1.0 <1.0 4.2 53 7.9 4.8 28 26 -- - 63 -- -- 120 - 74 34 170
Ethylene - <1.0 35 3.2 6.0 4.0 32 37 -- - 90 -- -- 52 - 30 17 46
Methane <0.5 - - - -- - -- - -- - 59 -- -- 900 -- 1,200 1,100 1,900
Trichloroethene 1,500 8,700 210 34 28 12 56 <50 <50 10 <10 - - 17 - 2.6 <2.0 <10
CI.S_l'Z 1,500 2,600 3,800 2,800 2,200 1,400 5,600 6,700 8,500 8,900 6,900 -- -- 940 -- 920 140 740
Dichloroethene
trans-1,2 <10 <50 <50 <25 <20 <10 <50 <50 <50 28 21 - - <10 - 13 <2.0 <10
Dichloroethene
Vinyl Chloride <10 <50 <50 <25 <20 <10 <50 52 <50 52 50 -- -- 13 -- 12 <2.0 8.3(J)
1';'"1- 460 1,300 330 130 75 38 170 160 830 630 280 -- - <10 -- 2.0 <2.0 9.8(J)
Trichloroethane
1,1-Dichloroethene 12 <50 <50 <25 <20 <10 <50 <50 58 54 38 -- -- <10 -- 2.7 <2.0 2.8(J)
1,1-Dichloroethane 12 <50 <50 55 67 34 140 180 220 230 200 - - 36 - 44 5.7 71
Iron <10 12 7,300e 20,000 9,600 3,900 15,000 11,000 - -- 6,900 - - 64,000 61,000 30,000 7,900 8,000
Manganese 120 55 2,300 1,400 920 660 590 600 - - - - - 2,700 - 950 - -
Sodium 13,000 12,000 11,000 12,000 11,000 10,000 18,000 15,000 - -- - - - 15,000 - 16,000 - -
Arsenic <1.0 -- 6.7 12 8.8 5.3 6.4 5.2 - - - - - 8.1 - 14 - -
Nitrate - - - - - - - - - - 130 - - <50 - <50 <50 <50
Sulfate - - - - -- - -- - -- - 6,800 -- -- <5,000 -- <5,000 <5,000 6,100
Total Organic
Carbon 2,400 310,000 54,000 72,000 44,000 15,000 86,000 57,000 31,000 43,000 37,000 490,000 270,000 380,000 370,000 200,000 38,000 50,000
pH (standard units) 6.9 7.4 7.2 7.2 7.0 7.2 7.0 7.0 7.3 6.9 7.3 - - 6.6 6.6 6.7 6.9 6.9
Dissolved Oxygen

L " 4.4 1.6 0.2 0.2 0.2 0.2 0.2 0.1 0.04 -- 0.00 - - 0.06 0.11 0.13 - 0.00
(milligrams per liter)
Oxygen-Reduction ~ ~ ~ _ ~ ~ ~ ~ ~ ; ~ ~ ~ ~ } : }
Potential (milivalts) '+ 195 93 169 181
Ratio of
trichloroethene to cis 1.00 3.35 0.06 0.01 0.01 0.01 0.01 -- - 0.001 - - - 0.018 - 0.003 - -
1,2, dichloroethene

NOTES:
All chemical data are in micrograms per liter; units for field parameters are as shown
(J) = Data qualified; see laboratory analytical report
<= Less than
Prairie Ronde Realty Company REPORT OF ABC+ PILOT TEST R. David Mursch, P.F.

Dowagiac, Michigan Geotechnical and Environmental Engineer



TABLE 1: SUMMARY OF ABC+ PILOT TEST ANALYTICAL DATA (Page 3 of 11) - micrograms per liter

Location 20GPM (36 feet) - injection area; Phase |
Post- Six Three Six Eight Ten Eleven
Parameter Injection  Weeks  Months  Months  Months  months ~ Months
26-Oct-08 7-Dec-09 2-Feb-09 3-Apr-09 9-Jun-09 9-Aug-09 9-Sep-09

Ethane 2.7 - - - - - -
Ethylene 1.1 - - - - - -
Methane - - - - - - -
Trichloroethene 18,000 13,000 880 7,600 3,900 7,400 1,300
cis-1,2 2200 20,000 8900 11,000 15000 38,000 19,000
Dichloroethene
trans-1,2 <100 <200 <100 <100 <100 <250 <250
Dichloroethene
Vinyl Chloride <100 <200 <100 <100 <100 <250 <250
1';'"1- 1,300 2,000 380 1,300 1,100 3,400 1,400
Trichloroethane
1,1-Dichloroethene - -- - - - - -
1,1-Dichloroethane - - - - - - -
Iron 1,200 . . . . . --
Manganese 330 - - - - - --
Sodium 12,000 - - - - - -
Arsenic - - - - - - -
Nitrate - - - - - - -
Sulfate - - - - - - -
Total Organic
Carbon 17,000 - - - - - -
pH (standard units) -- -- -- -- -- -- --
Dissolved Oxygen ~ ~ ~ ~ ~ ~ -
(milligrams per liter)
Oxygen-Reduction ~ ~ ~ ~ ~ ~ ~
Potential (millivolts)
Ratio of
trichloroethene to cis:  8.18 0.65 0.10 0.69 0.26 0.19 0.07

1,2, dichloroethene

NOTES:

All chemical data are in micrograms per liter; units for field parameters are as shown
(J) = Data qualified; see laboratory analytical report
<= Less than

Prairie Ronde Realty Company
Dowagiac, Michigan

PW-13 (58 feet) - Injection Area;

Phase | PW-13; Phase Il
Fourteen Eighteen Twenty -four { Twenty-three
Months Months Months Weeks Ten Months
9-Dec-09 10-Apr-10 10-Sep-10 6-May-11 23-Sep-11
310 73 140 <10 <10
1,900 1,700 1,400 740 710
<10 1.2 <10 <10 <10
94 460 310 260 340
<10 2.9 <10 <10 <10
- - . <10 3.2(3)
- - - 16 14
0.16 0.04 0.10 -- --

REPORT OF ABC+ PILOT TEST

R. David Mursch, P.F.
Geotechnical and Environmental Engineer



TABLE 1: SUMMARY OF ABC+ PILOT TEST ANALYTICAL DATA (Page 4 of 11) - micrograms per liter

Location TW-1 (30 feet) - Injection area; Phase | TW-1; Phase Il
Pre- Post- Six Three Six Eight Ten Eleven  Fourteen Eighteen Twenty Four Seven Fourteen  Twenty-three
Parameter Injection Injection  Weeks  Months  Months  Months ~ Months Months Months Months Months Two Weeks  Four Weeks Weeks Ten Weeks Weeks Weeks Ten Months
23-Oct-08 26-Oct-08 7-Dec-08 2-Feb-09 23-Apr-09 17-Jun-09 9-Aug-09 9-Sep-09 9-Dec-09 10-Apr-10 10-Sep-10 8-Dec-10 20-Dec-10 12-Jan-11 3-Feb-11 2-Mar-11 6-May-11  23-Sep-11
Ethane 1.6 1.4 16 4.4 <1.0 3.5 4.1 6.4 -- -- 1.9 -- -- 7.3 -- 17 14 410
Ethylene 1.8 1.6 1.4 2.8 1 5.1 3.5 9.6 -- -- 5.7 -- -- 18 - 20 10 67
Methane - - - - - - - - - - <0.5 - . <0.5 - 1.7 <0.5 6.4
Trichloroethene 36,000 41,000 60,000 42,000 45,000 39,000 13,000 1,000 1,700 2,400 8,900 3,200 4,300 7,000 8,900 6,000 1,100 64
CI.S_l'Z 2,200 2,700 3,900 5,100 3,900 6,300 23,000 47,000 24,000 24,000 18,000 25,000 29,000 80,000 50,000 24,000 25,000 25,000
Dichloroethene
tré}ns-l,Z <250 <250 <500 <500 <500 <500 <200 <500 <250 19 <25 <250 <250 <1,000 <500 <50 <50 22
Dichloroethene
Vinyl Chloride <250 <250 <500 <500 <500 <500 <200 <500 <250 <10 <25 <250 <250 <1,000 <500 <50 <50 17(3)
1';'"1- <250 <250 4,300 3,300 3,200 2,400 1,300 1,700 1,700 1,800 2,000 1,900 2,400 5,300 3,700 1,700 1,500 1,200
Trichloroethane
1,1-Dichloroethene <250 <250 <500 <500 <500 <500 <200 <500 <250 260 170 <250 <250 <1,000 <500 200 200 180
1,1-Dichloroethane <250 <250 <500 <500 <500 <500 <200 <500 <250 140 120 <250 <250 <1,000 <500 <50 170 250
Iron 600 600 250 2,700 740 790 1,300 12,000 - - 4,300 4,200 4,400 7,100 8,600 6,300 4,100 8,300
Manganese 650 590 650 780 660 790 850 1,000 - -- - -- - 730 - 740 - -
Sodium 23,000 21,000 25,000 36,000 21,000 20,000 53,000 42,000 - -- - -- - 29,000 - 17,000 - -
Arsenic - - <1.0 4.8 25 2.7 3.6 10 - -- - - - 11 - 12 . .
Nitrate - - - - - - - - - - <50 - - <50 - <50 <50 <50
Sulfate - - - - - - - - - - 12,000 - - 9,700 - 12,000 5,200 10,000
Total Organic
Carbon -- 2,900 29,000 11,000 2,700 6,900 120,000 11,000 7,300 5,800 4,300 19,000 8,800 51,000 22,000 5,000 6,800 19,000
pH (standard units) 7.4 7.4 7.3 7.3 6.7 7.1 7.0 7.0 7.1 6.9 6.8 6.9 6.8 6.8 6.8 6.8 6.8 6.9
Dissolved Oxygen 02 02 03 03 07 02 0.16 0.10 0.06 0.22 0.17 0.19 0.19 0.21 0.20 0.23 - 0.01
(milligrams per liter)
Oxygen-Reduction 5 -103 - - -83 - - - - - 135 - - - - -68 -150 -158
Potential (millivolts)
Ratio of
trichloroethene to cis:  16.36 15.19 15.38 8.24 11.54 6.19 0.57 0.02 0.07 0.10 0.49 0.13 0.15 0.09 0.18 0.25 0.044 0.003

1,2, dichloroethene

NOTES:

All chemical data are in micrograms per liter; units for field parameters are as shown

(J) = Data qualified; see laboratory analytical report

<= Less than

Prairie Ronde Realty Company

Dowagiac, Michigan

REPORT OF ABC+ PILOT TEST

R. David Mursch, P.F.
Geotechnical and Environmental Engineer



TABLE 1: SUMMARY OF ABC+ PILOT TEST ANALYTICAL DATA (Page 5 of 11) - micrograms per liter

Location TW-2 (30 feet) - Downgradient; Phase | TW-2: Phase Il
Pre- Post- . Three Six Eight Ten Eleven Fourteen Eighteen Twenty-four Seven Fourteen  Twenty-three Ten
Parameter Injection  Injection Six Weeks Months ~ Months ~ Months ~ Months ~ Months ~ Months ~ Months Months Two Weeks - Four Weeks Weeks Ten Weeks Weeks Weeks Months
23-Oct-08 26-Oct-08 7-Dec-08 2-Feb-09 23-Apr-09 17-Jun-09 9-Aug-09 9-Sep-09 9-Dec-09 10-Apr-10 10-Sep-10 8-Dec-10 20-Dec-10  12-Jan-11 3-Feb-11 2-Mar-11 6-May-11  23-Sep-11
Ethane 1.2 <1.0 <1.0 <1.0 3.2 4.6 14 11.0 -- -- 13 -- - 5.0 - 23 4.0 69
Ethylene 14 1.1 <1.0 <1.0 8.0 2.7 6.5 8.0 - -- 18 -- - 4.7 - 44 5.4 30
Methane - - - - . - . - . - 9.8 - . 6.0 . 300 740 1,400
Trichloroethene 3,300 2,900 1,000 580 710 84 <100 <100 <100 17 26 <50 <50 11 14 11 8.1 8.2(J)
CI.S_l'Z 3,300 3,100 1,400 1,700 5,900 7,400 15,000 17,000 14,000 16,000 12,000 5,300 4,400 3,400 4,800 2,900 2,300 7,000
Dichloroethene
trans-1,2
. <25 <25 <10 <10 <50 <50 <100 <100 <100 39 20 <50 <50 16 21 12 10 21
Dichloroethene
Vinyl Chloride <25 <25 <10 <10 <50 <50 <100 <100 <100 17 15 <50 <50 <10 <10 24 3.4 23
1';'"1- 750 900 410 310 480 570 880 1,300 910 880 660 350 350 260 360 280 190 330
Trichloroethane
1,1-Dichloroethene 42 36 20 18 54 65 <100 130 <100 100 61 <50 <50 22 38 25 18 55
1,1-Dichloroethane 82 100 110 85 110 130 330 260 380 250 190 78 77 71 88 60 50 200
Iron 3,400 4,600 3,600 2,000 1,300 2,300 5,100 8,200 - -- 4,200 4,700 4,600 3,700 3,700 3,600 5,600 16,000
Manganese 460 590 460 500 500 880 720 1,100 - -- - -- - 350 - 430 - --
Sodium 78,000 78,000 67,000 36,000 25,000 43,000 48,000 41,000 - - - - - 64,000 - 48,000 - -
Arsenic - - 3.2 2.4 3.0 4.2 5.7 7.3 - - - - - 6.2 - 7.0 - --
Nitrate - - - - - - - - - <50 - - 100 - <50 <50 <50
Sulfate -- -- - - -- - -- - -- 9,600 -- - 13,000 - 9,100 11,000 5,300
E;‘i"o?]'ga”'c - 26000 37,000 7,400 9,000 12000 63,000 120,000 14,000 - 13,000 5,100 6,400 5,800 3,800 9,600 6,500 88,000
pH (standard units) 7.7 7.4 7.2 7.4 6.8 7.2 7.1 7.1 7.3 7.0 6.9 6.9 6.8 7.1 7.0 7.0 6.7 6.6
Dissolved Oxygen 0.2 0.20 0.20 0.30 1.20 021 0.16 0.16 0.06 0.17 0.16 0.13 0.27 017 0.25 0.22 - 0.00
(milligrams per liter)
Oxygen-Reduction -191 -183 - - -107 - - - - - -155 - - - - -40 -133 -191
Potential (millivolts)
Ratio of
trichloroethene to cis 1.00 0.94 0.71 0.34 0.12 0.01 - -- - 0.001 0.002 -- - 0.003 0.003 0.004 0.004 --

1,2, dichloroethene

NOTES:

All chemical data are in micrograms per liter; units for field parameters are as shown
(J) = Data qualified; see laboratory analytical report
<= Less than

Prairie Ronde Realty Company
Dowagiac, Michigan

REPORT OF ABC+ PILOT TEST

R. David Mursch, P.F.

Geotechnical and Environmental Engineer



TABLE 1: SUMMARY OF ABC+ PILOT TEST ANALYTICAL DATA (Page 6 of 11) - micrograms per liter

Location TW-3 (30 feet) - Downgradient; Phase | TW-3; Phase Il
Pre- Post- Six Three Six Eight Ten Eleven Fourteen Eighteen Twenty-four Two Four Seven Ten Fourteen Twenty-three Ten Months
Parameter Injection Injection Weeks  Months  Months Months Months ~ Months ~ Months Months Months Weeks Weeks Weeks Weeks Weeks Weeks
23-Oct-08 26-Oct-08 7-Dec-08 2-Feb-09 23-Apr-09 17-Jun-09 9-Aug-09 9-Sep-09 9-Dec-09 10-Apr-10 10-Sep-10 : 8-Dec-10 20-Dec-10 12-Jan-11 3-Feb-11 2-Mar-11 6-May-11  23-Sep-11

Ethane 1.3 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.8 -- -- 3.4 - -- 17 - <1.0 45 110
Ethylene 1.6 1.3 11 <1.0 <1.0 <1.0 <1.0 11 -- -- 55 -- -- 29 -- 37 220 110
Methane - - - - - - - - - - 1.1 - - 10 - <0.5 55 130
Trichloroethene 200 210 250 190 160 91 170 170 100 69 1,900 <200 <200 <200 <200 37 <50 42(J)
CI.S_l'Z 1,100 1,000 2,300 2,400 1,300 890 450 1,600 7,500 5,500 13,000 28,000 24,000 24,000 20,000 17,000 41,000 13,000
Dichloroethene
trans-1,2

. <10 <10 <20 <20 <10 <10 <5 <10 <50 77 14 <200 <200 <200 <200 <20 <50 <100
Dichloroethene
Vinyl Chloride <10 <10 <20 <20 <10 <10 <5 <10 <50 <5 15 <200 <200 190 2,000 1,200 1,800 490
1';'"1- 200 250 260 400 210 190 82 190 430 290 1,300 1,200 1,100 980 680 440 700 550
Trichloroethane
1,1-Dichloroethene <10 <10 <20 <20 <10 <10 <5 14 <50 33 85 <200 <200 <200 <200 83 200 87(J)
1,1-Dichloroethane 20 21 <20 28 15 <10 <5 24 98 55 110 240 250 200 270 280 540 150
Iron 1,000 180 28 93 98 97 85 140 - - 440 810 1,600 2,000 4,100 4,700 6,900 3,400
Manganese 730 650 380 600 360 470 270 510 - - - -- -- 860 -- 1,200 - --
Sodium 19,000 21,000 24,000 22,000 11,000 9,100 7,400 15,000 - - - -- -- 22,000 -- 37,000 - --
Arsenic - -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - . . - - 2.2 - 4.0 -- -
Nitrate - - - - - - - - - - 98 - - 100 - <50 <50 <50
Sulfate - - - - - - - - - - 17,000 -- -- 9,800 -- <5,000 <5,000 6,800
Total Organic
Carbon -- 15,000 11,000 8,000 7,000 6,000 6,400 8,300 7,500 19,000 7,800 22,000 14,000 16,000 28,000 71,000 58,000 21,000
pH (standard units) 8.0 7.6 7.3 7.5 6.9 7.3 7.3 7.4 7.4 7.0 7.3 6.8 6.8 6.9 7.1 6.9 7.0 6.7
Dissolved Oxygen 0.20 0.20 0.40 0.30 0.92 0.16 0.20 0.17 0.05 0.17 0.00 021 0.24 0.16 0.23 0.20 - 0.00
(milligrams per liter)
Oxygen-Reduction -99 -109 - - -80 - - - - - -108 - - - - -63 -164 -144
Potential (millivolts)
Ratio of
trichloroethene to cis:  0.18 0.21 0.11 0.08 0.12 0.10 0.38 0.11 0.01 0.01 0.15 - - - - 0.002 - -
1,2, dichloroethene

NOTES:
All chemical data are in micrograms per liter; units for field parameters are as shown
(J) = Data qualified; see laboratory analytical report
<= Less than
Prairie Ronde Realty Company REPORT OF ABC+ PILOT TEST R. David Mursch, P.F.

Dowagiac, Michigan Geotechnical and Environmental Engineer



TABLE 1: SUMMARY OF ABC+ PILOT TEST ANALYTICAL DATA (Page 7 of 11) - micrograms per liter

Location TW-4 (45 feet) - Downgradient; Phase | TW-4; Phase Il
Pre- Post- . Three . Eight Eleven Fourteen  Eighteen Twenty-four Two Four Seven Ten Fourteen Twenty-three
Parameter Injection  Injection Six Weeks Months Six Months Months Ten Month Months Months Months Months Weeks Weeks Weeks Weeks Weeks Weeks Ten Months
23-Oct-08 26-Oct-08 7-Dec-08 2-Feb-09 23-Apr-09 17-Jun-09 9-Aug-09 9-Sep-09 9-Dec-09 10-Apr-10 10-Sep-10 | 8-Dec-10 20-Dec-10 12-Jan-11 3-Feb-11 2-Mar-11  6-May-11  23-Sep-11

Ethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- -- <1.0 - -- <1.0 - 14 <1.0 1.2
Ethylene <1.0 <1.0 <1.0 <1.0 <1.0 1.1 1.3 <1.0 -- -- 6.9 -- -- 1.6 -- 2.0 1.2 3.9
Methane - - - - - - - - - - 99 - - 84 - 8.4 26 110
Trichloroethene 69 110 6.7 6.9 <2.0 <25 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
cis-1,2 25 100 250 210 180 300 350 140 15 6 17 23 14 <1.0 <10 <10 <10 <10
Dichloroethene
trans-1,2

. <1.0 <1.0 <2 <2 <2.0 <25 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dichloroethene
Vinyl Chloride <1.0 <1.0 <2 <2 <2.0 <25 3.1 9.8 46 22 30 21 24 13 13 8.6 10 19
1';'"1- 7.8 21 10 6.7 3.6 3.1 2.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Trichloroethane
1,1-Dichloroethene <1.0 <1.0 <2 2.4 <2 <25 2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.0 <1.0 <1.0
1,1-Dichloroethane <1.0 <1.0 <2 2.4 2.9 53 52 1.8 2 1.2 1.4 1.4 1.3 <1.0 <1.0 <1.0 <1.0 <1.0
Iron 720 72 8,200 7,800 6,700 5,400 5,800 10,000 -- -- 3,700 37,000 17,000 9,100 6,500 5,800 4,100 4,500
Manganese 530 470 1,400 410 160 140 150 170 -- -- - - - 210 - 190 - --
Sodium 11,000 11,000 12,000 12,000 11,000 11,000 11,000 12,000 -- -- - - - 15,000 - 19,000 - --
Arsenic -- -- 14 19 17 12 13 13 -- -- - - - 12 - 12 - -
Nitrate - - - - - - - - - - <50 - - <50 - <50 <50 <50
Sulfate - - - - - - - - - - <5,000 - - <5,000 - 8,500 6,900 <5,000
E;‘i'o?]'ga”'c - 1,300 52000 4,000 1,700 2300 14000 1400 <1000 1,400 910 75000 9,400 970 820 740 670 1,600
pH (standard units) 7.7 7.3 7.3 7.6 7.4 7.5 7.4 7.4 7.5 7.2 7.1 6.7 6.8 7.0 7.1 7.1 7.0 7.0
Dissolved Oxygen 0.40 0.20 030 0.20 0.20 0.18 022 0.19 0.06 0.16 0.22 0.18 0.19 0.21 0.22 0.20 - 0.01
(milligrams per liter)
Oxygen-Reduction 72 56 - - - - - - - - -170 - - - - 124 -165 -190
Potential (millivolts)
Ratio of
trichloroethene to cis 2.76 1.10 0.03 0.03 -- -- -- -- -- -- -- - - - - - -- --
1,2, dichloroethene

NOTES:
All chemical data are in micrograms per liter; units for field parameters are as shown
(J) = Data qualified; see laboratory analytical report
<= Less than
Prairie Ronde Realty Company REPORT OF ABC+ PILOT TEST R. David Mursch, P.F.

Dowagiac, Michigan Geotechnical and Environmental Engineer



TABLE 1: SUMMARY OF ABC+ PILOT TEST ANALYTICAL DATA (Page 8 of 11) - micrograms per liter

Location 96-201B (50 feet) - Side-gradient; Phase | 96-201B: Phase Il
Pre- Post- . Three . Ten Eleven Eighteen  Twenty-four Fourteen  Twenty-three
Parameter Injection  Injection Six Weeks Months Six Months Months Months Months Months Two Weeks  FourWeeks Seven Weeks Ten Weeks Weeks Weeks Ten Months
8-Sep-08 26-Oct-08 7-Dec-09 2-Feb-09 23-Apr-09 9-Aug-09 9-Sep-09 10-Apr-10 10-Sep-10 8-Dec-10 20-Dec-10 12-Jan-11 3-Feb-11 2-Mar-11 6-May-11 23-Sep-11

Ethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 - -- <1.0 -- <1.0 <1.0 <1.0
Ethylene -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 - -- <1.0 -- 1.1 <1.0 <1.0
Methane <0.5 - -- - -- - -- - <0.5 - -- 68 -- <0.5 <0.5 2.8
Trichloroethene 1,100 170 57 29 23 23 27 24 28 - -- 100 -- 220 59 48
cis-1,2 <10 <10 <10 <10 <10 <10 <10 <10 <10 - - <10 - <10 <10 <10
Dichloroethene
trans-1,2 <10 <1.0 <10 <1.0 <10 <1.0 <10 <1.0 <10 - - <1.0 - <1.0 <1.0 <1.0
Dichloroethene
Vinyl Chloride <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- -- <1.0 -- <1.0 <1.0 <1.0
1';'"1- 57 5 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 4.8 - 12 2.8 2.9
Trichloroethane
1,1-Dichloroethene <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - <1.0 - <1.0 <1.0 <1.0
1,1-Dichloroethane <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - <1.0 - <1.0 <1.0 <1.0
Iron <10 20 34 100 53 43 66 - <10 - -- 230 180 25 30 79
Manganese <10 <10 <10 26 <10 <10 <10 - -- - -- 34 -- <10 -- --
Sodium 12,000 13,000 13,000 12,000 12,000 11,000 12,000 - - - - 13,000 - 13,000 - -
Arsenic <1.0 - <1.0 <1.0 <10 <1.0 <1.0 . - . - <1.0 -- <1.0 - -
Nitrate - - - - - - - - 840 - - 380 - 350 240 860
Sulfate - -- - -- - -- - -- 16,000 -- - 22,000 - 24,000 25,000 16,000
E;‘i'o?]'ga”'c 1,100 1,100 1,000 1,000  <1,000 <1000  <1,000 1,200 600 900 650 550 620 570 610 1,200
pH (standard units) 7.3 7.5 7.4 7.3 7.1 7.2 7.2 6.9 7.3 - 6.8 6.9 6.9 6.9 6.9 6.8
Dissolved Oxygen

L " 1.0 0.7 0.9 1.1 1.0 1.0 11 0.63 0.8 - 0.51 0.38 0.41 0.41 - 0.57
(milligrams per liter)
Oxygen-Reduction ~ ~ _ ~ ~ _ ~ ~ ~ ~ ~ ~
Potential (milivolts) 90 8 156 51
Ratio of
trichloroethene to cis:  >110 >170 >59 >29 >23 >23 >27 >24 >28 - -- - -- - -- --
1,2, dichloroethene

NOTES:

All chemical data are in micrograms per liter; units for field parameters are as shown
(J) = Data qualified; see laboratory analytical report
<= Less than

R. David Mursch, P.F.
Geotechnical and Environmental Engineer

Prairie Ronde Realty Company REPORT OF ABC+ PILOT TEST

Dowagiac, Michigan



TABLE 1: SUMMARY OF ABC+ PILOT TEST ANALYTICAL DATA (Page 9 of 11) - micrograms per liter

Location 98-215A (30 feet) - Side-gradient; Phase | 98-215A: Phase Il
Pre- Six Three Six Eight Ten Eleven Fourteen Eighteen Twenty-four Fourteen Twenty-three
Parameter Injection  Weeks  Months  Months  Months ~ Months ~ Months ~ Months ~ Months Months Two Weeks  FourWeeks Seven Weeks = Ten Weeks Weeks Weeks Ten Months
9-Sep-08 7-Dec-08 2-Feb-09 23-Apr-09 17-Jun-09 9-Aug-09 9-Sep-09 9-Dec-09 10-Apr-10 10-Sep-10 8-Dec-10 20-Dec-10 12-Jan-11 3-Feb-11 2-Mar-11 6-May-11 23-Sep-11
Ethane -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - -- <1.0 - -- <1.0 -- <1.0 <1.0 <1.0
Ethylene -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- -- <1.0 -- -- <1.0 - 1.1 <1.0 <1.0
Methane - - - - - - - - - <0.5 - - <0.5 - 0.75 <0.5 <0.5
Trichloroethene 33 45 53 63 43 46 40 43 43 39 - - 34 - 31 38 27
cis-1,2 6.1 19 19 33 5.4 14 6.4 5.1 53 46 - - 53 - 6.1 14 43
Dichloroethene
trans-1,2 <1 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - <1.0 - <1.0 <1.0 <1.0
Dichloroethene
Vinyl Chloride <1 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- -- <1.0 -- <1.0 <1.0 <1.0
1';'"1- 21 4.4 4.0 9.4 3.0 15 8.6 24 23 3.1 - - 1.7 - 1.8 24 15
Trichloroethane
1,1-Dichloroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - <1.0 - <1.0 <1.0 <1.0
1,1-Dichloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - <1. - <1.0 <1.0 <1.0
Iron 35 <20 31 38 33 48 73 - - 22 - - <1.0 29 15 <10 16
Manganese 160 150 55 300 72 410 740 - - - - - 97 - 22 - -
Sodium 60,000 70,000 72,000 58,000 43,000 37,000 62,000 - - - - - 68,000 - 45,000 - -
Arsenic <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 - - - - -- <1.0 . <1.0 -- --
Nitrate - - - - - - - - - 2,400 - - 2,600 - 3,100 3,200 3,000
Sulfate - - - - - - - - - 20,000 - - 14,000 - 15,000 17,000 16,000
E;‘i'o?]'ga”'c - 2200 1,300 2000 15500 1,300 1,700 1,300 - 1,700 1,400 1,300 1,600 1,700 1,600 1,700 1,500
pH (standard units) 6.8 7.3 7.4 6.8 7.2 7.2 7.3 7.4 7.0 7.5 - 6.9 7.1 7.0 7.0 6.9 6.8
Dissolved Oxygen 8.0 5.1 5.4 41 46 47 28 44 6.2 8.0 - 5.1 47 5.1 5.6 - 5.4
(milligrams per liter)
Oxygen-Reduction ~ ~ ~ ] ~ ~ ~ ~ ~ ~ ~ _ _ ~
Potential (milivolts) 68 69 243 126
Ratio of
trichloroethene to cis:  5.41 2.37 2.79 191 7.96 3.29 6.25 8.43 8.11 8.48 - - 6.42 - 5.08 271 6.28
1,2, dichloroethene

NOTES:

All chemical data are in micrograms per liter; units for field parameters are as shown

(J) = Data qualified; see laboratory analytical report

Prairie Ronde Realty Company

Dowagiac, Michigan
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TABLE 1: SUMMARY OF ABC+ PILOT TEST ANALYTICAL DATA (Page 10 of 11) - micrograms per liter

Location 06-18/1 (30 feet) - Compliance point; Phase | 06-18/1; Phase Il
Pre- Six Three Six Eight Ten Eleven Fourteen Eighteen Twenty-four Two Four Seven Ten Fourteen Twenty-three Ten Months
Parameter Injection Weeks Months Months  Months  Months  Months ~ Months Months Months Weeks Weeks Weeks Weeks Weeks Weeks
8-Sep-08 7-Dec-08 2-Feb-09 23-Apr-09 17-Jun-09 9-Aug-09 9-Sep-09 9-Dec-09 10-Apr-10 10-Sep-10 i 8-Dec-10 20-Dec-10 12-Jan-11 3-Feb-11 2-Mar-11 6-May-11 23-Sep-11
Ethane <1.0 <1.0 <1.0 1 35 35 55 - - 1.3 -- - <1.0 - <1.0 <1.0 1.2
Ethylene <1.0 1.1 <1.0 1.2 4.6 4.6 10 - - 1.3 -- - <1.0 - 1.2 <1.0 <1.0
Methane 0.54 -- - -- - -- - - -- <0.5 -- - <0.5 - 0.84 <0.5 <0.5
Trichloroethene 1,800 5,800 3,300 670 560 340 270 510 170 290 -- - 2,400 - 3,300 2,200 960
CI.S_l'Z 1,600 2,700 3,000 2,600 5,200 6,000 16,000 4,500 7,100 3,100 -- -- 690 -- 480 420 900
Dichloroethene
trans-1,2 <25 <50 <25 <25 <50 <50 <100 <50 <10 <10 - - <10 - <10 <25 <10
Dichloroethene
Vinyl Chloride <25 <50 <25 <25 <50 <50 <100 <50 14 <10 - -- <10 -- <10 <25 21
1';'"1- 280 580 450 180 220 240 590 350 380 300 - - 400 - 430 280 270
Trichloroethane
1,1-Dichloroethene <1.0 <1.0 <25 <25 <50 <50 110 <50 53 24 - - <50 - 11 6.9 27
1,1-Dichloroethane <1.0 <1.0 <25 <25 <50 58 110 <50 76 32 - - 32 - <10 2.7 <10
Iron <10 54 68 35 20 91 25 - - 13 - - 17 80 18 37 17
Manganese 76 200 270 180 160 160 230 -- - -- - -- 690 -- 730 - -
Sodium 22,000 23,000 21,000 16,000 14,000 15,000 22,000 -- - - - -- 19,000 -- 21,000 -- --
Arsenic <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 - . -- . - <1.0 - <1.0 - -
Nitrate - - - - - - - - - 78 - - <50 - 87 <50 160
Sulfate - - - -- - -- - - -- 18,000 -- - 18,000 - 20,000 21,000 17,000
E;‘rab'o?]rga”'c 7000 6900 2200 3,400 4,900 4000 6800 2700 - 2,900 1,200 1,100 980 960 910 1,000 2,000
pH (standard units) - 7.3 7.4 7.3 7.3 7.3 7.4 7.4 7.0 7.4 6.9 6.8 6.9 6.9 6.9 6.8 7.5
Dissolved Oxygen - 04 04 03 0.20 0.29 0.26 0.20 0.24 14 027 0.40 0.22 031 0.26 - 017
(milligrams per liter)
Oxygen-Reduction ~ _ ~ _ _ _ ~ ~ _ _ ~ _ ~ }
Potential (millvolts) 22 126 70 1901
Ratio of
trichloroethene to cis 1.13 2.15 1.10 0.26 0.11 0.06 0.02 0.11 0.02 0.09 - -- 3.48 -- 6.88 5.24 1.07
1,2, dichloroethene
NOTES:
All chemical data are in micrograms per liter; units for field parameters are as shown
(J) = Data qualified; see laboratory analytical report
<= Less than
Prairie Ronde Realty Company REPORT OF ABC+ PILOT TEST R. David Mursch, P.F.

Dowagiac, Michigan Geotechnical and Environmental Engineer



TABLE 1: SUMMARY OF ABC+ PILOT TEST ANALYTICAL DATA (Page 11 of 11) - micrograms per liter

Location 06-18/2 (50 feet) - Compliance point; Phase | 06-18/2; Phase Il
Pre- . Three . Eight Eleven Fourteen Eighteen  Twenty-four Seven Ten Fourteen Twenty-three
Parameter Injection Six Weeks Months Six Months Months Ten Months Months Months Months Months Two Weeks  Four weeks Weeks Weeks  Weeks Weeks Ten Months
8-Sep-08 7-Dec-08 2-Feb-09 23-Apr-09 17-Jun-09  9-Aug-09 9-Sep-09 9-Dec-09 10-Apr-10  10-Sep-10 8-Dec-10 20-Dec-10  12-Jan-11 3-Feb-11 2-Mar-11 6-May-11 23-Sep-11
Ethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- -- <1.0 - -- <1.0 -- <1.0 <1.0 <1.0
Ethylene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- -- <1.0 - -- <1.0 -- 1.1 <1.0 <1.0
Methane <0.5 - -- - -- -- -- -- -- <0.5 - -- 0.5 -- 2.0 0.74 <0.5
Trichloroethene 10,000 690 550 370 380 310 190 150 100 80 - -- 110 -- 620 170 62
cis-1,2 <100 17 84 250 180 430 20 15 22 16 - - 13 - 12 14 9.8
Dichloroethene
trans-1,2 <100 <10 <5 <20 <25 <5.0 <20 <1.0 <1.0 <1.0 - - <1.0 - <1.0 <1.0 <1.0
Dichloroethene
Vinyl Chloride <100 <10 <5 <2.0 <25 18 <2.0 <1.0 <1.0 <1.0 -- -- <1.0 -- <1.0 <1.0 <1.0
1';'"1- 630 26 25 18 16 17 6.2 4.1 3.2 2.7 - - 4.0 - 31 6.8 24
Trichloroethane
1,1-Dichloroethene <1.0 <1.0 <5 <2 <25 <5 <2.0 <1.0 <1.0 <1.0 - - <1.0 - <1.0 <1.0 <1.0
1,1-Dichloroethane <1.0 <1.0 <5 <2 <25 <5 <2.0 <1.0 <1.0 <1.0 - - <1.0 - 18 <10 <1.0
Iron <10 400 20 21 <10 20 <10 - - <10 - - 35 51 38 17 <10
Manganese <10 260 170 260 230 220 200 - - - -- - <10 - <10 - --
Sodium 10,000 12,000 13,000 11,000 9,600 9,200 12,000 - - - - - 13,000 - 14,000 - -
Arsenic <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - -- - -- <1.0 - <1.0 - --
Nitrate - - - - - - - - - 1,200 - - 400 - 270 290 980
Sulfate -- - -- - -- -- -- -- -- 18,000 - -- 20,000 -- 23,000 24,000 17,000
E;‘rab'o?]rga”'c 2,400 1100  <1,000 <1,000  <1,000 <10 <1,000 <1,000 1,000 620 660 640 540 960 600 660 660
pH (standard units) - 7.2 7.3 6.8 7.2 7.2 7.2 7.2 7.0 6.8 6.9 6.8 6.9 6.9 6.9 6.8 6.8
Dissolved Oxygen - 03 04 1.0 0.27 0.23 0.28 0.20 11 0.61 0.49 0.39 0.26 0.25 0.27 - 0.20
(milligrams per liter)
Oxygen-Reduction ~ ~ : ~ ~ _ _ _ ~ _ _ _ ~
Potential (millvolts) 81 121 153 45
Ratio of
trichloroethene to cis:  >100 40.59 6.55 1.48 211 0.72 9.50 10.00 4.55 5.00 -- - 8.46 - 51.67 12.14 6.33
1,2, dichloroethene
NOTES:
All chemical data are in micrograms per liter; units for field parameters are as shown
(J) = Data qualified; see laboratory analytical report
<= Less than
Prairie Ronde Realty Company REPORT OF ABC+ PILOT TEST R. David Mursch, P.F.

Dowagiac, Michigan Geotechnical and Environmental Engineer






TABLE 2: DECHLORINATING BACTERIA CENSUS ANALYSES

DHC FUNCTIONAL GENES

. Cis-1,2 Vinyl
LOCATION DATE Trichloroethene, 1, 11oroethene,  Chloride, DO, DHC, ~ TCE-R BAVIVC VC
ug/L mg/L cellsiml pase, R-Dase, R-Dase,
Mg/L g/l
cells/ml  cells/ml cells/ml
SHALLOW UPPER AQUIFER (A-LEVEL) WELLS:
98-215A July, 2008 31 7.0 <1 3.1 0.128 <0455 <0.455 <0.455
December, 2008 45 19.0 <1.0 5.1 0.8 <0.4 <0.4 0.4
September, 2010 39 4.6 <1 8.0 8.6 <0.4 <0.4 <0.4
March, 2011 31 6.1 <1 5.6 1.8 <0.4 <0.4 <0.4
06-18/1 July, 2008 4,000 3,200 <25 0.3 259 <0.357 <0.357 <0.357
December, 2008 5,800 2,700 <50 0.4 19.2 <0.4 <0.4 <0.4
December, 2009 510 4,500 <50 0.2 45.7 <0.5 0.200 0.200
September, 2010 290 3,100 <10 14 17.3 0.10 7.100 <0.3
March, 2011 3,300 480 <10 0.3 70 <0.4 0.3 <0.4
TW-1 December, 2008 60,000 3,900 <500 0.3 0.6 <0.4 <0.4 <0.4
December, 2009 1,700 24,000 <250 0.06 14 <0.4 <0.4 <0.4
September, 2010 8,900 18,000 <25 0.20 1.0 <0.3 <0.3 <0.3
March, 2011 6,000 24,000 <50 0.23 1.6 <0.4 <0.4 <0.4
TW-2 December, 2008 1,000 1,400 <10 0.2 2.8 <0.4 <0.4 <0.4
December, 2009 <100 14,000 <100 0.1 3.5 <0.5 <0.5 <0.5
September, 2010 26 12,000 15 0.2 1.4 <0.5 <0.5 0.100
March, 2011 11 2,900 24 0.2 238 21.6 294 <0.4
TW-3 December, 2008 250 2,300 <20 0.4 9.9 <0.4 <0.4 <0.4
December, 2009 100 7,500 <50 0.05 6.7 <0.5 <0.5 0.100
September, 2010 1,900 13,000 15 0.00 5.3 <0.4 <0.4 <0.4
March, 2011 37 17,000 1,200 0.20 733 55.9 675 <0.4
DEEP UPPER AQUIFER (B-LEVEL) WELLS:
96-201B July, 2008 940 <10 <10 0.8 <0417 <0.417 <0417 <0.417
December, 2008 57 <1.0 <1.0 0.9 0.2 <0.4 <0.4 <0.4
September, 2010 28 <1 <1 0.8 0.9 <0.4 <0.4 0.10
March, 2011 220 <1 <1 0.4 0.3 <0.4 0.4 <0.4
97-214B July, 2008 1,400 1,500 <10 0.9 4.56 <0.321 <0.321 <0.321
December, 2008 210 3,800 <50 0.2 1.2 <0.4 <0.4 <0.4
December, 2009 <50 8,500 <50 0.0 2.9 <0.5 <0.5 <0.5
September, 2010 <10 6,900 50 0.0 2.6 <0.2 0.200 <0.2
March, 2011 3 920 12 0.1 5.7 <0.7 <0.7 0.3
06-18/2 July, 2008 280 4 <100 0.5 3.27 <0.435 <0.435 0.3
December, 2008 690 17 <10 0.3 1.2 <0.4 <0.4 <0.4
December, 2009 150 15 <1 0.2 1.4 <0.4 <0.4 <0.4
September, 2010 80 16 <1l 0.6 1.0 <0.4 0.10 <0.4
March, 2011 620 12 <1 0.3 0.1 <0.4 <0.4 <0.4
TW-4 December, 2008 7 250 <2 0.3 25 <0.4 <0.4 <0.4
December, 2009 <1 15 46 0.06 35,300 16.4 16,100 <0.5
September, 2010 <1 2 30 0.22 134,000 1,810 17,300 <0.4
March, 2011 <1 <1 8.6 0.20 5,110 54.3 4,040 <0.4
IwW-1 September, 2010 66,000 16,000 <50 0.00 0.1 <0.4 <0.4 <0.4
March, 2011 17,000 34,000 29 0.18 <25 <25 <25 <25
NOTES:
ug/L = Micrograms per liter
mg/L = milligrams per liter
ml = milliliters

<= Lessthan
-- = Not analyzed
DHC = Dehalococcoides

Prairie Ronde Realty Company REPORT OF ABC+ PILOT TEST

Dowagiac, Michigan

R. David Mursch, P.E
Geotechnical and Environmental Engineer



TABLE 3: SUMMARY OF METALS DATA IN ABC+ PILOT TEST AREA

ARSENIC BARIUM CADMIUM CHROMIUM COPPER LEAD MERCURY SELENIUM SILVER ZINC

LOCATION DATE ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l

SHALLOW UPPER AQUIFER (A-LEVEL) WELLS:

TW-1 Dec-08 <1.0 19 <0.20 <1.0 2.3 <1.0 <0.20 <1.0 <0.20 38
Feb-09 4.8 - - - - - - - - -

Apr-09 25 - - - - - - - - -

Jun-09 2.7 - - - - - - - - -

TW-2 Dec-08 3.2 16 <0.20 <1.0 5.8 <1.0 <0.20 <1.0 <0.20 47
Feb-09 24 - - - - - - - - -

Apr-09 3.0 - - - - - - - - -

Jun-09 4.2 - - - - - - - - -

TW-3 Dec-08 <1.0 21 <0.20 <1.0 4.6 3.4 <0.20 <1.0 <0.20 10
Feb-09 <1.0 - - - - - - - - -

Apr-09 <1.0 - - - - - - - - -

Jun-09 <10 - - - - - - - - -

98-215A Dec-08 <1.0 14 <0.20 11 14 <1.0 <0.20 1.7 <0.20 10
Apr-09 <1.0 - - - - - - - - -

Jun-09 <1.0 - - - - - - - - -

06-18/1 Jul-08 <1.0 57 <0.20 <1.0 4.7 <1.0 <0.20 <1.0 <0.20 11
Dec-08 <1.0 49 <0.20 <1.0 35 <10 <0.20 <1.0 <0.20 5.8

Feb-09 <1.0 - - - - - - - - -

Apr-09 <1.0 - - - - - - - - -

Jun-09 <1.0 -- -- -- -- -- -- -- -- --

DEEP UPPER AQUIFER (B-LEVEL) WELLS:

TW-4 Dec-08 14 330 <0.20 <1.0 3.4 <1.0 <0.20 <1.0 <0.20 9.8
Feb-09 19 -- -- -- -- -- -- -- -- --

Apr-09 17 -- -- -- -- -- -- -- -- --

Jun-09 12 -- -- -- -- - -- - -- -

96-201B Jul-08 <1.0 56 <0.20 <1.0 6.3 <1.0 <0.20 <1.0 <0.20 15
Dec-08 <1.0 54 <0.20 <1.0 5.4 <1.0 <0.20 <1.0 <0.20 37

Feb-09 <1.0 -- -- -- -- - -- -- -- --

Apr-09 <1.0 - - - - -- - - - -

Jun-09 -- -- -- -- -- - -- -- -- --

97-214B Jul-08 <1.0 30 <0.20 <1.0 15 <1.0 <0.20 <1.0 <0.20 11
Dec-08 6.7 95 <0.20 <1.0 6.2 <1.0 <0.20 <1.0 <0.20 14

Feb-09 12 -- -- -- - -- -- -- -- --

Apr-09 8.8 -- -- -- - -- -- -- -- --

Jun-09 5.3 -- -- -- - -- -- -- -- --

06-18/2 Jul-08 <1.0 57 <0.20 <1.0 2.0 <1.0 <0.20 <1.0 <0.20 7.2

Dec-08 <1.0 59 <0.20 <1.0 3.2 <1.0 <0.20 <1.0 <0.20 9.0

Feb-09 <1.0 -- -- -- -- -- -- -- -- --

Apr-09 <1.0 -- -- -- -- - -- - -- -

Jun-09 <1.0 -- -- -- -- -- -- -- -- --

MICHIGAN PART 201 GENERIC CRITERIA FOR GROUNDWATER

Drinking Water 10 2,000 5 100 1,000 4 2 50 34 2,400
GSI 150 1,300 4.7 170 21 30 0.0013 5 0.2 280
NOTES:

ug/L = Micrograms per Liter

< =Less Than
GSI = Groundwater/surface water interface

Prairie Ronde Realty Company REPORT OF ABC+ PILOT TEST R. David Mursch, P.Z.
Dowagiac, Michigan Geotechnical and Environmental Engineer
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1.0 INTRODUCTION

This document presents a revised groundwater monitoring program for the Prairie Ronde Realty
(PRR) property at 415 Prairie Ronde Street in Dowagiac, Michigan. This property site was acquired
by PRR from the Sundstrand Corporation (UTC/Sundstrand) in 1995. The shallow soil and
groundwater beneath this former copper tube mill are impacted by volatile organic compounds
(VOCs), primarily trichloroethene (TCE) and 1,1,1-trichloroethane (TCA), resulting from historical
operations by UTC/Sundstrand. The contamination was discovered in 1983 and the impacted soil
and groundwater has been actively remediated since 1984.

The plant area is underlain by glacial outwash deposits. In general, there is an upper layer of
medium to fine sand grading to sandy gravel. This upper layer is typically 50 to 60 feet thick within
the main plant area, and groundwater in this layer occurs under water table conditions. Underlying
this upper layer is a variable but persistent aquitard layer consisting of inter-bedded clay, fine silty
sand, clayey silt and clayey sand. The aquitard is typically several feet thick but in some areas it is
tens of feet thick. The soil below the aquitard consists of inter-bedded sand and gravel that together
form a semi-confined aquifer, and there is an upward hydraulic gradient across the aquitard layer at
most of the monitored locations. Because of the aquitard layer and the upward gradient, there is
limited VOC impact to the deep semi-confined aquifer.

The groundwater remediation program consists of a system of purge wells, which can capture up to
1,400,000 gallons of groundwater per day. The purged groundwater is treated through an air stripper
and is then discharged to a surface stormwater drain at a permitted outfall. This system has been
operating since 1984 under the terms of a Consent Judgment between UTC/Sundstrand (formerly
Sundstrand Heat Transfer, Inc.) and the Michigan Department of Environmental Quality (MDEQ,
formerly the Department of Natural Resources). In 2004, MDEQ requested that the US
Environmental Protection Agency (USEPA) assume the regulatory lead for this site and PRR
subsequently entered into a voluntary Consent Agreement with USEPA for completion of the site’s
environmental assessment and remediation.

Beginning in 1994, the plant voluntarily installed air sparging and soil vapor extraction (SVE)
systems as interim measures to expedite the site remediation. These systems were shut down during
the last quarter of 2008, as monitoring confirmed that they had accomplished their design objectives.
During the operation of these systems, the regular corrective action monitoring program included
activities related to these systems such as monitoring VOC levels in the SVE airstream, etc. The
SVE system was re-configured as a sub-slab depressurization system (SSDPS) and returned to
operation in the summer of 2012. The operation and monitoring of that system is described in the
Sub-Sab Depressurization System Operation and Monitoring Plan.

In September 2009, PRR submitted a Final Corrective Measures Proposal (CMP) that outlines the
proposed final site remediation program. USEPA and PRR are working on finalizing the CMP, and
are currently revising the most recent version submitted in June of 2012.

The groundwater is presently monitored to track VOC concentrations in groundwater in general
accordance with the 2007 Corrective Action Monitoring Plan dated March 8, 2007 (the 2007
CAMP). However, due to shutdown of the SVE and sparge systems and additional or revised
monitoring requirements related to the CMP, the 2007 CAMP is outdated. PRR submitted the 2012
Corrective Action Monitoring Plan (2012 CAMP) to update the 2007 CAMP consistent with
changing corrective action objectives. This Revised CAMP incorporates USEPA comments on the
2012 CAMP, which were received in a meeting at USEPA offices in December 2012.



Final Corrective Action Monitoring Plan April 10, 2013
Prairie Ronde Realty Company - Dowagiac, Michigan Page 2

2.0 SCOPE AND OBJECTIVES

This Revised CAMP outlines a program for routine corrective action monitoring of the groundwater
remediation at the PRR plant in Dowagiac Michigan. The program includes sampling groundwater for
analysis of contaminants on a regular schedule, soil vapor monitoring in residential areas, and
operational checks on the purge well and PRR building SSDPS system components. As part of this
plan, PRR is modifying the groundwater monitoring well network. The modifications include closing
older monitoring wells; installing new monitoring wells; and converting selected sparge injection wells
to groundwater monitoring wells.

The CMP outlines a program of groundwater remediation to interim and final goals. The interim goal
is to protect surface water from groundwater emergence at levels above Michigan NREPA Part 201
Groundwater/Surface Water Interface (GSI) criteria. The final CMP goal is to remediate the
groundwater to applicable standards using monitored natural attenuation (MNA). Interim and final
remediation goals are listed in Table 2A of the CMP. The corrective action monitoring is designed to
determine when the interim goals are met so that purge wells may be shut down, and to verify that the
MNA is effectively reducing contaminant levels throughout the groundwater. The monitoring and
sampling procedures to meet these requirements are described in this plan. Monitoring and sampling
related to indoor air issues in the PRR building are described in the Sub-Sab Depressurization System
Operation and Monitoring Plan dated February _, 2013 and appended to the CMP.

In developing the CMP during 2009, PRR addressed migration of VOCs to indoor air in residential
areas and the impact of VOCs in the deep aquifer. No corrective measures are required for these
issues. However, this Revised CAMP includes soil vapor sampling in residential areas and sentinel
sampling of the deep aquifer to monitor for contaminant migration.

To monitor compliance with the remedial objectives, this Revised CAMP includes:

e Sampling groundwater at GSI compliance point wells on a quarterly basis, to assess
compliance with GSI criteria and determine when the purge wells may be shut down as
described in the Revised Purge Well Shutdown Procedures document appended to the CMP.

e Sampling groundwater at monitoring wells throughout the upper aquifer on a semi-annual
basis, to monitor progress of the MNA.

e Sampling soil vapor at shallow vapor monitoring points (VMPS) in residential areas on
guarterly to semi-annual frequency to monitor for possible residential VIA issues.

e Sampling groundwater from deep wells on a bi-annual basis, to monitor for possible future
migration of contaminated groundwater into the deep aquifer.

In conjunction with the semi-annual sampling, the Revised CAMP includes measurement of
potentiometric levels at monitoring wells, purge wells, and staff gauges and documentation of
operation and maintenance (O&M) of the remedial systems.

In addition to the routine corrective action monitoring in this plan, PRR will sample groundwater and
sub-slab soil vapor for evaluation of ABC+ injections for enhanced groundwater remediation. The
specific sampling programs for each ABC+ injection will be described in work plans submitted for
that interim remedial activity.

The corrective action monitoring program procedures are discussed in Section 3.0 of this work plan.
The monitoring well network modifications are described in Section0 4.0.
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3.0 MONITORING AND SAMPLING PROCEDURES

This Revised CAMP includes the following activities:

Measure the depth to water at monitoring wells and purge wells on a semi-annual basis.
Sample wells in the upper aquifer for VOC analysis on a semi-annual basis.

Sample GSI Compliance Point monitoring wells for VOC analysis on a quarterly basis.
Sample monitoring wells screened in the deep aquifer for VOC analysis on a bi-annual basis.
Sample VMPs semi-annually to evaluate potential residential volatization to indoor air issues.
Report the Monitoring data will be reported semi-annually.

The plant also performs sampling and monitoring related to MDEQ permits for discharge of air from
the groundwater-treatment air stripper and the sub-slab depressurization system, and for discharge of
treated groundwater to surface water. These data are reported directly to the relevant MDEQ
divisions and the sampling is not part of this Revised CAMP.

As described in the CMP, PRR has completed a pilot test of ABC+ technology to enhance
attenuation of VOCs in the groundwater. Based on the pilot test results, additional injections are
proposed in the CMP. As these injections are performed, PRR will perform supplemental sampling
and analysis as described in work plans that will be submitted specifically for those interim remedial
actions.

The following sections describe the specific field and laboratory procedures that will be used for the
monitoring program. Typical field data forms are included in Appendix A.

3.1 Potentiometric Surface Evaluation

The potentiometric surface will be evaluated on a semi-annual basis by measuring the depth to
groundwater at the monitoring wells and purge wells and the elevation of the surface water at the
staff gauges, using an electric water level probe. Using the data and the surveyed reference
elevations, the water elevation at each measuring point will be determined and potentiometric
surface maps for the upper and lower aquifers will be developed for the monitoring reports.

3.2 Groundwater Sampling

The groundwater quality will be monitored by sampling monitoring and purge wells for analysis of
VOCs. Wells in the upper aquifer will be sampled on a semi-annual basis; GSI Compliance Point
wells will be sampled quarterly; and wells screened in the deep aquifer will be sampled on a biannual
basis.

The monitoring wells will generally be purged and sampled using low-flow methods as described in
Low Flow (Minimal Drawdown) Ground-Water Sampling Procedures, by Puls and Barcelona, EPA
Ground Water Issue April 1996. Purge wells will be sampled directly from sampling taps at the
wellheads.

In general, the monitoring wells to be sampled will be purged using a peristaltic pump and
polyethylene tubing. Dedicated purge tubing will be set to the approximate midpoint of the screen in
each well. The wells will be purged until water quality parameters including pH, conductivity,
turbidity, dissolved oxygen, and temperature have stabilized, and the samples will then be collected.
Purge water will be disposed on the ground surface near the well being sampled.
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In some instances, the procedures outlined above may not be appropriate and alternative sampling
techniques may be required as follows:

1. In some wells, the water level may occasionally be too deep for the use of a peristaltic pump; in
these instances a variable-rate submersible 12-volt pump will be used.

2. In some wells, it may not be feasible to set the tubing to the midpoint of the well screen due to
blockage in the well riser, or the rate of groundwater flow into the well may be too slow to allow
use of the low-flow purging method. In these cases the wells will be purged until the well is dry
or until three well volumes have been removed, using pumps or dedicated polyethylene bailers.
The wells will then be allowed to recover and will be sampled by pumping through the purge
tubing or by lowering a bailer to the well screen (or as deep as the blockage permits).

3. Some of the deep monitoring wells are flowing artesian wells. The artesian wells are sampled by
inserting a stopper fitted with a polyethylene tube into the well riser, and sampling directly from
the natural flow

The groundwater samples will be collected in 40-milliliter (ml) septum-lid sample vials with
laboratory-added hydrochloric acid as a preservative, packed on ice and sent by courier to an
approved analytical laboratory (such as Trimatrix Laboratories, Inc. in Grand Rapids, Michigan) to
be analyzed for VOCs using EPA Method 8260. The sample handling will be documented with
chain-of-custody forms. The laboratory will run multiple dilutions where required, so that non-
detect results for target compounds are reported with detection limits at or below the target
remediation goals outlined in the CMP.

As noted above, the CMP includes injection of ABC+ material to stimulate natural attenuation. For
each injection, PRR will submit a work plan that includes groundwater monitoring. The ABC+
monitoring will include VOCs, dissolved gases, arsenic, total organic carbon, and other parameters
as needed to track the ABC+ degradation and effectiveness.

The following quality assurance/quality control (QA/QC) procedures will be followed:

« The monitoring and sampling activities will be documented in a field logbook and on sampling
data forms; a typical sampling data form is shown in Appendix A. The data forms will include
the sample location, date, time, sampler, sampling method, field data and measurements, and
any comments specific to the sample or data collection. The logbook will record general daily
activities, calibration of measuring instruments if applicable, and general notes germane to the
monitoring program as a whole.

o Sample handling will be documented with chain-of-custody protocol.

« Sampling equipment that is not dedicated to a particular well, pre-cleaned by the laboratory, or
disposed after use will be cleaned using a non-phosphate soap wash, clean water rinse, and
final rinse in de-ionized water. Whenever sampling equipment is cleaned in the field, the final
rinse water will be sampled at least once per day as a field equipment blank, to check the
adequacy of the cleaning. The field equipment blanks, when taken, will be managed and
analyzed in the same manner as the monitoring samples.

o Laboratory-prepared trip blanks will be included with shipping containers that have samples to
be analyzed for VOCs. The trip blanks will receive the same handling and analytical
procedures as the monitoring samples.

e Aduplicate sample will be obtained for each day of field sampling
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The results of the trip blank analyses and other QA/QC samples, including any laboratory-prepared
duplicate and spike samples, will be reviewed for data validation purposes.

3.3 Residential Area Soil Vapor Monitoring

PRR will sample existing VMPs designated as VMP-16, VMP-17, VMP-19, VMP-21 and VMP-23,
which are located in the residential area west of Louise Avenue, on a semi-annual basis to monitor
for potential VIA issues in the residential area. These VMPs, located on Figure 4, consist of 6-inch
long by 0.5-inch diameter stainless steel screens set to a depth of 10 feet below ground surface and
attached to Ys-inch polyethylene tubing which extends to the ground surface. The tubing at each
VMP is protected at the surface by a manhole cover. These VMPs were installed in 2005; the
installation and initial sampling of these points is documented in the Current Conditions Report
(CCR) dated July 21, 2005.

The residential area VMP samples will be obtained using methods consistent with USEPA protocols
for collecting air samples using TO-15 Summa™ canisters. The samples will be collected using 6-
liter Summa canisters equipped with critical orifice flow regulators sized to collect the air sample
over a 30-minute period. Each batch of canisters used for sampling will be certified clean by the
laboratory according to USEPA Method TO-15. The samples will be analyzed for target VOCs,
which are VOCs that are known to be present in the groundwater due to releases from the PRR
property; specifically TCE, 111trichloroethane and degradation products of these two compounds.

Prior to sampling at each VMP, the sub-surface tubing will be purged using a hand vacuum pump to
remove standing air in the tubing. The VMP tubing will then be connected to the Suma canister
regulators and the flow regulators will be opened for the designated sampling period. The regulators
will then be closed and the canisters will be shipped to the laboratory for analysis. The sampler will
record the initial and final canister vacuum, barometric temperature, temperature, start and stop
times, and the volume purged from the tubing prior to sample collection.

The sample results will be compared to both the initial VOC concentrations obtained in 2005 at each
VMP and the USEPA Regional Screening Level (RSL) for Residential Air calculated according to
the procedures listed at www.epa.gov/region9/superfund/prg/, adjusted for target risk of 1x10-5 and
target hazard quotient of 1, divided by the USEPA -recommended attenuation factor (currently 0.03).
The initial concentrations were as follows:

I nitial (2005) concentrations of detected target VOCs at VM Ps, micrograms per cubic meter

Vapor Monitoring Point Trichloroethene 1,1,1-trichloroethane
VMP-16 107.4 4.6
VMP-17 59.1 8.7
VMP-19 6.4 5.4
AMP-21 1.8 <11
VMP-23 1.3 <11

Nov 2012 RSL/0.03* 70 173,333

*Residential indoor air screening level divided by an attenuation factor of 0.03

If any VMP has reported detections of target VOCs above the higher of: a) the current RSL divided
by the EPA-recommended attenuation factor, or b) the initial value reported in the CCR as listed


http://www.epa.gov/region9/superfund/prg/�
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above, the point will be re-sampled within two months after receiving the data. If the re-sample
continues to show elevated VOC concentrations PRR will obtain indoor air samples from the
residence nearest to the VMP in question following the procedures described in the Indoor Air &
Sub-Sab Sampling Summary Report for March through September 2009 dated September 2009 and
prepared by AECOM. The indoor air will be sampled monthly for three months.

If indoor air sampling at a residence pursuant to the conditions outlined above indicate a need for
remedial measures due to migrating contamination, PRR will install a SSDPS or other mitigation
measures as appropriate to the specific residence.

At the initial sampling event for residential area VMPs, the VMPs will be leak-tested using isopropyl
alcohol (IPA) as a tracer. The IPA will be introduced into the air and ground surface in the vicinity
of the VMP using a spray bottle.

3.4 Indoor Air and Sub-Slab Soil Vapor Monitoring in the Plant Building

The PRR building currently operates a SSDPS that includes a blower connected to former and new
SVE wells inside the building. The purpose of the SSDPS is to reduce VOC concentrations in the
sub-slab soil vapor and to control potential migration of sub-slab soil vapors into the building’s
breathing space above the floor slab. The system is operated, maintained and monitored as described
in the Qub-Sab Depressurization Operation and Monitoring Plan included as an appendix to the
CMP.

3.5 Remediation System Operation and Maintenance

PRR maintains an O&M program for the purge well and SSDPS systems. The purge wells are
checked monthly by a well contractor, who inspects the well equipment, flow rate, wellhead
pressure, and depth to water. The PRR staff checks the air stripper equipment daily, and also
observes the operation of the SSDPS blower and condensation water knock-out system.
Documentation of the purge well inspections and plant staff maintenance will be maintained at the
plant for three years and will be available for inspection.

3.6 Reporting

The monitoring data will be presented in semi-annual reports that will include the field measurement
data sheets, laboratory analytical reports, and graphical summaries of the data in tables and figures.
The figures will include a map showing the sample and monitoring locations; a potentiometric surface
map; a map of VOC distribution in groundwater; time trend graphs for VOC concentrations in
groundwater at representative sample locations; and maps of indoor air and soil vapor analytical
results.

All monitoring and other data that is obtained in any quarter, including (for example) data associated
with monitoring of the SSDPS and data for monitoring of ABC+ injections that are described in
separate work plans, will be included in the monitoring report for that quarter. In some instances, the
data obtained in conjunction with separate work plans may also be included in separate reports for
those activities.

The field sampling data sheets, laboratory reports and chain-of-custody forms will be included on
computer media, in the form of Adobe Acrobat (*.pdf) files.
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40 GROUNDWATER MONITORING WELL NETWORK

PRR presently has 126 groundwater monitoring wells (Figure 1). Fifty-nine of these monitoring
wells were installed during the original site investigation in 1983/1985. These older wells (prefixed
with “83-“ or “85-“) were generally constructed with steel pipe risers and screens. The risers and
screens in many of these older wells are deteriorating and some wells have blockage in the risers,
bent risers, and/or sediment deposits filling or partly filling the screens. PRR has attempted to clear
wells that have had blocked risers and plugged screens; however these efforts have not been
successful in all cases. In addition these older wells were generally installed as part of the original
hydrogeological assessments, for the purpose of evaluating the extent and character of the
contamination in 1983; therefore many of these wells are in locations that are not relevant for
corrective action monitoring or for evaluating the current limits of impacted groundwater.

Between 1995 and 2005, PRR installed thirty-six new PVC monitoring wells. During 2006 an
additional four temporary PVC monitoring wells were installed, along with five continuous multi-
channel tubing (CMT) wells that have a total of twenty-seven sampling ports. These sixty-seven
newer PVC wells and CMT points are in more secure locations and have more modern construction
than the 1983-era steel wells, and they are generally better placed for remediation monitoring.

In addition to the 126 monitoring wells, PRR has installed twenty-five air sparge injection wells that
have been used for groundwater sampling and monitoring. Some of these sparge wells are in
locations that provide useful data for corrective action monitoring.

PRR has reviewed the existing network of wells and the monitoring requirements for effective
evaluation of the CMP remediation program. Based on this review, PRR has developed a monitoring
plan using the existing wells to the extent possible, so as to minimize the installation of more wells in
the area. In order to provide effective coverage, however, PRR has determined that four new wells
should be installed and six of the sparge injection wells should be retained as monitoring wells.

The plan includes sampling of the following monitoring wells on the indicated schedule.

1. GSI Compliance Point Wells (Figure 2) — twenty wells sampled quarterly:

83-17A and B 98-224B 05-16

83-19A and B 98-245A 06-17/1 and /2
83-21A and B 02-02 06-20/1 and /2
83-28A and B 02-03 and 04

(New) 224A 05-15

2. MNA Monitoring Wells (Figure 3) — thirty-one wells sampled semi-annually:

83-23A and B 98-244A IW-14*
83-24A and B 00-216A IW-18*
96-202B 05-14 IW-21*
96-203A 06-18/1 and 2 IW-24*
97-212B 06-19/1, /2 and /3 IW-25*
97-213B 06-20/3 and /4

98-218B 06-21/1, /12, 13, /4

98-223A and B IW-11*

*Retained sparge injection well
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3. Deep Aquifer Monitoring Wells (Figure 5) — thirteen wells sampled bi-annually:

98-201C 02-01 06-19/7
98-215C 06-18/3, /4 and /7 06-20/5 and /6
98-217C 06-17/3, /4 and /7

4. Source Area Monitoring Wells (Figure 6) — sampled for evaluation of ABC+ remediation
injections per approved work plans, but at least annually:

96-201B 98-220A TW-1,2,3and 4
97-214B 98-225B IW-1
98-215A 98-226A

The existing monitoring, SVE and sparge wells that are not listed above will be abandoned. The
wells to be abandoned are primarily older steel wells that are in deteriorating condition, temporary
wells that are no longer needed, and air sparge injection wells that are no longer needed. PRR will
also abandon two deep wells that were installed and left open by the MDEQ in 2002 (MDEQ-1 and
MDEQ-2), and the SVE wells that are not being employed as part of the SSDPS system (these wells
do not extend into the groundwater).

The wells to be abandoned will be filled with cement/bentonite grout and cut off below grade. Each
well site will then be backfilled to the original grade using soil similar to the surrounding natural
materials. After the abandonment has been completed well abandonment records prepared by the
well driller performing the work will be submitted as part of the regular monitoring report for the
quarter in which the work is performed.

The new GSI monitoring well at location 224 will be constructed of 2-inch PVC screen and riser.
The well will have 5-foot long screens set to span the water table surface. The well will be
completed with a sand pack around the screen extending at least 2 feet above the top of the screen; a
2-foot bentonite seal above the sand pack; and a grout seal from the top of the bentonite seal to the
ground surface. After installation, the well will be developed by pumping and surging to clear the
well bore and sand pack of disturbed soil, until water pumped from the well is cleared of sediment.
The well will then be left undisturbed for at least two days before sampling to allow the aquifer in
the vicinity of the wells to stabilize to normal conditions. Soil cuttings will be distributed on the
ground surface near the wells. Water generated during well development will be collected and
disposed through the PRR groundwater treatment system. Driller’s logs and well completion reports
will be submitted as part of the regular monitoring report for the quarter in which the well is
installed.



TABLE 1: SUMMARY OF MONITORING WELLS (PAGE 1 OF 2)

REFERENCE GROUND COORDINATES DEPTH SCREEN RISER AND RISER
LOCATION WELL TYPE FSRE’\SELEI:\\:SY ELEVATION, ELEVATION, INS?'Q-II:EED Ii/IRI’—:I'II_'h”O\IS BELOW TOC, LENGTH, SCREEN  STICKUP
FEET NGVD FEET NGVD NORTHING EASTING FEET FEET TYPE FEET
83-17A GSI/MNA QUARTERLY/SA 743.36 741.28 185933.3175 12653303.3366  9/27/1983 HSA 17 3 2" GAL/SS 1.9
83-17B GSI/MNA QUARTERLY/SA 743.95 742.06 185926.3400 12653317.5320  9/27/1983 HSA 42 3 2" GAL/SS 1.8
83-19A GSI/MNA QUARTERLY/SA 743.88 742.04 185357.8430 12651668.0390 9/28/1983 HSA 16 5 2" GAL/SS 1.8
83-19B GSI/MNA QUARTERLY/SA 743.80 741.89 185358.0180 12651662.3390  9/28/1983 HSA 41 3 2" GAL/SS 1.9
83-21A GSI/MNA QUARTERLY/SA 741.51 738.62 186177.5810 12651872.3900 10/27/1983 HSA 21 3 2" GAL/SS 1.8
83-21B GSI/MNA QUARTERLY/SA 741.88 738.37 186176.0800 12651873.6730 10/27/1983 Rotary 47 3 2" GAL/SS 2.3
83-23A MNA SEMI-ANNUAL 742.80 739.86 185876.9440 12652969.8780 10/26/1983 HSA 17 2 2" GAL/SS 2.9
83-23B MNA SEMI-ANNUAL 743.21 740.10 185875.8470 12652966.7840 10/26/1983 HSA 40 3 2" GAL/SS 3.0
83-24A MNA SEMI-ANNUAL 752.02 749.49 185449.8610 12653541.6551 10/26/1983 HSA 16 3 2" GAL/SS 25
83-24B MNA SEMI-ANNUAL 752.43 749.51 185502.1520 12653543.4086 10/26/1983 HSA 39 3 2" GAL/SS 2.9
83-28A GSI/MNA SEMI-ANNUAL 737.42 736.24 186138.9640 12651520.3510  11/3/1983 HSA 21 3 2" GAL/SS 1.1
83-28B GSI/MNA SEMI-ANNUAL 737.47 735.81 186139.2530 12651518.1660  11/3/1983 HSA 57 3 2" GAL/SS 1.3
96-201B SOURCE PER WORK 769.95 - 184213.7041 12652416.6127  9/17/1996 HSA 50 10 2"PVC MH
98-201C DEEP BI-ANNUAL 770.35 770.50 184207.4051 12652411.8256  5/5/1998 HSA 85 5 2"PVC MH
96-202B MNA SEMI-ANNUAL 772.47 770.01 184731.4549 12652381.9119  9/18/1996 HSA 63 10 2"PVC 25
96-203A MNA SEMI-ANNUAL 757.72 755.18 185672.5070 12652728.5840  9/20/1996 HSA 26 15 2"PVC 25
97-212B MNA SEMI-ANNUAL 738.68 736.05 186617.2344 12651622.0427  4/9/1997 HSA 52.5 10 2"PVC 24
97-213B MNA SEMI-ANNUAL 742.15 740.08 186697.9177 12651603.1155  4/9/1997 HSA 42 10 2"PVC 1.9
97-214B SOURCE PER WORK 769.56 - 184089.4234 12652460.6242  4/14/1997 HSA 40 10 2"PVC MH
98-215A SOURCE PER WORK 770.27 - 184061.9001 12652376.7641  4/28/1998 HSA 30 10 2"PVC MH
98-215C DEEP BI-ANNUAL 770.16 770.50 184057.0350 12652376.3894  4/29/1998 HSA 80 5 2"PVC MH
00-216A MNA SEMI-ANNUAL 769.53 - 185111.4427 12652129.2808  9/18/2000 HSA 35 10 2"PVC MH
98-217C DEEP BI-ANNUAL 767.87 768.30 185252.4818 12652441.4996  2/20/1998 HSA 70 5 2"PVC MH
98-218B MNA SEMI-ANNUAL 771.24 - 185377.2409 12652212.8950  4/23/1998 HSA 45 5 2"PVC MH
98-220A SOURCE PER WORK 765.45 -- 184835.4202 12652681.8795  9/9/1998 HSA 30 10 2"PVC MH
98-223A MNA SEMI-ANNUAL 742.22 739.87 185882.5291 12652750.8813  9/15/1998 HSA 23 10 2"PVC 2.2
98-223B MNA SEMI-ANNUAL 742.33 739.82 185882.4451 12652755.8919  9/15/1998 HSA 47 10 2"PVC 2.3
(New) 224A GSI/MNA QUARTERLY/SA - - - - - - 20 5 2" PVC -
98-224B GSI/MNA QUARTERLY/SA 749.64 747.20 185989.8590 12652531.9350  9/14/1998 HSA 42 10 2"PVC 25
98-225B SOURCE PER WORK 765.70 - 184720.0177 12652682.4537  9/16/1998 HSA 54 5 2"PVC MH
98-226A SOURCE PER WORK 765.53 -- 184720.0641 12652740.2522 9/16/1998 HSA 30 20 2"PVC MH
98-244A MNA SEMI-ANNUAL 740.77 738.10 186834.9836 12651568.4101  12/4/1998 HSA 32 10 2"PVC 24
98-245A GSI/MNA QUARTERLY/SA 739.85 737.17 186266.0410 12651687.9410  12/8/1998 HSA 32 10 2" PVC 25
02-01 DEEP BI-ANNUAL 759.62 759.90 184653.496 12651748.079  5/22/2002 HSA 119 5 2" PVC MH
02-02 GSI/MNA QUARTERLY/SA 759.83 760.30 184665.917  12651746.8850 5/29/2002  RotoSonic 32 5 2"PVC MH
02-03 GSI/MNA QUARTERLY/SA 758.46 758.80 186072.458  12652178.4710 5/28/2002 HSA 64 5 2"PVC MH
02-04 GSI/MNA QUARTERLY/SA 757.90 758.30 186072.983  12652173.7610 5/29/2002  RotoSonic 42 5 2"PVC MH
SEE NOTES, PAGE 2
Prairie Ronde Realty Company FINAL CORRECTIVE ACTION MONITORING PLAN R. David Mursch, P.E.

Dowagiac, Michigan Geotechnical and Environmental Engineer



TABLE 1: SUMMARY OF MONITORING WELLS (PAGE 2 OF 2)

REFERENCE GROUND COORDINATES DEPTH SCREEN RISER AND RISER
LOCATION WELL TYPE FSREI\STJLEISSY ELEVATION, ELEVATION, INS?Q-[EED IIDVlREI‘II_'h”O\IS BELOW TOC, LENGTH, SCREEN STICKUP
FEET NGVD FEET NGVD NORTHING EASTING FEET FEET TYPE FEET

05-14 MNA SEMI-ANNUAL 771.15 771.29 184809.795  12652265.1992  2/22/2005 HSA 30 10 2"PVC MH
05-15 GSI/MNA QUARTERLY/SA 766.20 766.22 184323.120  12652133.3443  2/21/2005 HSA 25 10 2"PVC MH
05-16 GSI/MNA QUARTERLY/SA 758.08 758.27 185731.367  12651829.7234  2/21/2005 HSA 29 10 2"PVC MH
06-17 -1,2 GSI/MNA QUARTERLY/SA 769.53 767.92 184404.2610 12652138.2443  7/25/2006 HSA 30, 50 0.25 CMT 1.6
06-17-3,47 DEEP BI-ANNUAL 769.53 767.92 184404.2610 12652138.2443  7/25/2006 HSA 65, 80, 110 0.25 CMT 1.6
06-18 - 1,2 MNA PER WORK 770.13 770.61 184231.8979 12652316.8362  7/26/2006 HSA 30, 50 0.25 CMT MH
06-18 - 3,4,7 DEEP BI-ANNUAL 770.13 770.61 184231.8979 12652316.8362  7/26/2006 HSA 65, 80, 110 0.25 CMT MH
06-19-1,2,3 MNA SEMI-ANNUAL 761.45 759.27 185160.0519 12652954.4798 7/26/2006 RotoSonic 25, 40, 55 0.25 CMT 2.2
06-19 -7 DEEP BI-ANNUAL 761.45 759.27 185160.0519 12652954.4798 7/26/2006 Roto-Sonic 120 0.25 CMT 2.2
06-20 - 1,2 GSI/MNA QUARTERLY/SA 741.22 738.87 185981.7334 12653025.2375  8/1/2006 RotoSonic 15, 30 0.25 CMT 2.4
06-20 - 3,4 MNA SEMI-ANNUAL 741.22 738.87 185981.7334 12653025.2375  8/1/2006 RotoSonic 45, 60 0.25 CMT 2.4
06-20 - 5,6 DEEP BI-ANNUAL 741.22 738.87 185981.7334 12653025.2375  8/1/2006  Roto-Sonic 80, 120 0.25 CMT 2.4
06-21-1,234 MNA SEMI-ANNUAL 741.54 738.40 186935.4475 12651349.8322  8/1/2006 RotoSonic 15, 30, 45, 60 0.25 CMT 3.1
IW-1 SOURCE PER WORK - 768.79 184062.7793 12652462.5768  4/11/1997 HSA 54 5 4" PVC MH
IW-11 MNA SEMI-ANNUAL - 769.99 185050.5612 12652225.8097  4/21/1998 HSA 50 5 2"PVC MH
IW-14 MNA SEMI-ANNUAL - 766.27 184273.6347 12652196.7006  4/24/1998 HSA 45 5 2"PVC MH
IW-18 MNA SEMI-ANNUAL - 742.55 186902.4209 12651554.5736  12/1/1998 HSA 49 5 2"PVC MH
1W-21 MNA SEMI-ANNUAL - 736.29 186610.87 12651718.3290  12/2/1998 HSA 70 5 2"PVC MH
IW-24 MNA SEMI-ANNUAL - 735.97 186321.6390 12651731.4590 12/7/1998 HSA 60 5 2"PVC MH
IW-25R MNA SEMI-ANNUAL -- 734.06 186804.8204 12651485.9966  9/20/2000 HSA 54 5 2"PVC MH
TW-1 SOURCE PER WORK - -- -- - -- Geoprobe 30 5 1"PVC MH
TW-2 SOURCE PER WORK - -- -- -- -- Geoprobe 30 5 1"PVC MH
TW-3 SOURCE PER WORK - -- -- - -- Geoprobe 30 5 1"PVC MH
TW-4 SOURCE PER WORK - -- -- -- -- Geoprobe 50 5 1"PVC MH

NOTES:

NGVD = National Geodetic Vertical Datum TOC = Top of casing
-- = Not measured or not applicable HSA = Hollow stem auger
GSI = Groundwater/surface water interface GAL/SS = Stainless steel screen with galvanized steel riser
MNA = Monitored natural attenuation PVC = PVC screen and riser
DEEP = Deep aquifer MH = Manhole cover
SOURCE = Source area monitoring well CMT = Solinst continuous multichannel tubing
SA = Frequency changes to semi-annual ai
Prairie Ronde Realty Company FINAL CORRECTIVE ACTION MONITORING PLAN R. David Mursch, P.E.

Dowagiac, Michigan Geotechnical and Environmental Engineer
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R David Mursch, P Site Name: Prairie Ronde Realty
Geotechnical and Environmental Engineer GROUNDWATER FIELD Location: Dowagiac, Ml
104 Rivercliff Drive Connelly Springs, NC 28612 SAMPLING REPORT Sampling Point:
phone (828) 234-5906 Date:

WELL INFORMATION:

Total well depth (feet): Well diameter (inches): 2 4 6
- Depth to water in well (feet): Volume factor (gallons per foot): 0.16 0.65 1.47

= Water column (feet):
Screen length (feet):

Pump intake depth (feet):: All depths are from top of well riser.

Purge Method and Materials: Low-flow purging with peristaltic pump

Purge Water Color:

FIELD MEASUREMENTS Measuring Equipment: Horiba U-10, SN 404014
Time Elapsed  Water @ Total Volume | Purge Rate, H Conductivity, | Turbidity, | Dissolved | Temperature
Time Depth, ft =~ Purged, ml ml/min P puS/cm NTU oxygen, mg/l °C
Criteria Range, #: 0.1 3% 10% 10%
SAMPLES OBTAINED
CONTAINER TYPE AND VOLUME NUMBER | PRESERVATIVE OTHER (FILTERING, ETC.)
40 - Milliliter VOA 2 HCL
GENERAL Weather:

Sample Handling/Shipment: To Trimatrix Laboratories in Grand Rapids, Michigan

Comments:

Sampler(s)/Signature:
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1.0 INTRODUCTION

The Prairie Ronde Realty Company (PRR) property in Dowagiac, Michigan has
groundwater impacted by historical releases of solvents composed of volatile organic
compounds (VOCs). The groundwater has been remediated since 1984 by a system of
groundwater purge wells. Interim measures including air sparging and soil vapor extraction
systems were instaled in the 1990s; these interim systems were closed in 2008. By these
efforts the extent and levels of groundwater contamination have been greatly reduced.

PRR submitted a Corrective Measures Proposa (CMP) in 2009 that included use of
monitored natural attenuation (MNA) to complete the remediation of off-site groundwater to
drinking water standards. The CMP aso included chemical treatment in historical source
areas to reduce the remaining source-area levels of VOC impact. The CMP aso proposed to
continue operating the purge wells on an interim basis to protect surface water until the
contamination levels in designated monitoring wells are reduced below the groundwater-
surface water interface (GSI) criteria as defined in NREPA Part 201. The CMP proposed
that purge wells would be closed as contamination levels dropped below the GSI, but would
be maintained in operating condition for two years after being shut down and could be put
back into operation if the groundwater contamination levels rebounded to concentrations
above the Part 201 GSI criteria during that two-year period.

After some discussions regarding the appropriate level of protection for surface water, the
USEPA concurred with the use of the NREPA Part 201 GS| criteria for evaluating the
closure of purge wells (letter from USEPA dated November 22, 2011).

Subsequent to submitting the CMP, PRR submitted a separate document outlining the
proposed specific criteria for shutting down the purge wells. This document, titled Purge
Well Shutdown Procedures, was submitted on October 4, 2010. EPA presented comments
on the proposed shutdown procedures in a letter dated September 12, 2011. PRR is now
submitting this revised document in response to those comments.
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2.0 SHUTDOWN CRITERIA

As noted above, the CMP includes the continued operation of designated purge wells to
protect surface water bodies from impact by groundwater that contains VOCs at levels
above the GSI criteria. The purge wells will be operated until monitoring indicates that the
groundwater at designated GSI monitoring locations does not exhibit impacts above the GSI,
and will then be shut down as described in this plan.

To evauate when the groundwater in the vicinity of a purge well no longer contains VOCs
above the GSI, PRR proposes that designated GSI monitoring wells should be sampled on a
quarterly basis for analysis of VOCs. When the wells at the two GSI monitoring locations
closest to a purge well have no VOCs above GSI criteria for four consecutive monitoring
events (including the historical semi-annual sampling events), PRR will submit a letter to
the USEPA presenting the historical monitoring data for the relevant monitoring points,
PRR will then shut down the purge well.

The relevant Part 201 GSI criteria for chemicals that have historically been detected at the
site at levels above drinking water standards are as follows (micrograms per liter):

Trichloroethene 200
Cis-1,2-dichloroethene 620
Trans-1,2-dichloroethene 1,500
Vinyl chloride 13
1,1,1-trichloroethane 89
1,1-dichloroethane 740

1,1-dichloroethene 130



Revised Purge Well Shutdown Criteria February 6, 2012
Prairie Ronde Realty Company - Dowagiac, Michigan page 3

3.0 POST-SHUTDOWN MONITORING AND PURGE WELL CLOSURE

Each purge well that is shut down will be maintained in operable condition for a minimum
period of two years after it is shut down. During this period, a purge well may be put back
into operation if the nearest GSI compliance boundary monitoring well has a sample result
that exceeds the GSI criterion for any one constituent for two consecutive quarterly sample
events. If a GSI criterion is exceeded at a GSI compliance monitoring well in the last
sampling event in this period (i.e. the eighth quarterly sample after shutting down the
associated purge well), PRR will re-sample that GSI compliance monitoring well during the
following quarter to determine if the associated purge well should be returned to operation.
A purge well will be returned to operation if it again exceeds the GSI criterion for the same
compound. If a purge well is returned to operation, it will remain in operation until the
monitoring data show four consecutive quarterly sampling events with no constituents above
GSl criteria

PRR will continue to sample the designated GSI compliance boundary wells for each purge
well for a period of two years after the purge well is shut down. If the VOC concentrations
remain below the GSI in these wells for two years (minimum of eight sampling events) that
purge well will then be closed and abandoned.

After a purge well is abandoned, the GSI wells associated with that purge well will be used
for further MNA monitoring and will be sampled as described in the current corrective
action monitoring plan for the site.
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4.0 DESIGNATION OF GSI MONITORING WELLS

PRR proposes that specific wells in the vicinity of each purge well should be designated as
GSI compliance monitoring wells. The following paragraphs present the rational for
designating the GSI compliance wells.

The concept of a GSI compliance boundary that would be used to determine when purge
wells could be shut down was initially developed by SECOR International, Inc (SECOR)
during a phased sitewide assessment that they performed in 2002 under contract to
Sundstrand, and under the on-site supervision of the Michigan Department of Environmental
Quality (MDEQ). In the first phase of work (Phase | Current Conditions Report), SECOR
recommended that aline of GSI compliance monitoring wells should be established and that
these wells should be monitored as a compliance boundary between the plant and the surface
water bodies. They proposed that this line of wells would be monitored to determine when
purge wells could be closed as the groundwater achieved compliance with GSI criteria. In
that report SECOR suggested specific existing monitoring wells to be used for the GSI
compliance monitoring, and aso proposed additional wells to be added to this network.

SECOR subsequently submitted a Phasell Remedial Investigation Field Sampling Plan
(FSP) dated April, 2002 that (among other things) outlined the locations and construction of
the proposed additional GSI compliance monitoring wells. After approval of the FSP by the
MDEQ, the additional GSI compliance monitoring wells (designated as 02-01, 02-02, 02-03,
02-04, 02-05 and 02-06) were installed. SECOR'’s proposed fina GSI compliance line
monitoring well network was described in SECOR’s Phase |1 Remedial Investigation Report
(PIIRI) dated December 2002.

The wells that were designated as GSI compliance monitoring wellsin the PIIRI were:

e 83-25A,B e 02-03, 02-04
e 02-01, 02-02 e 83-18A,B,C
e 83-19A,B,C e 83-23A,B

e 02-05, 02-06 e 83-17/A,B,C
e 83-21A,B

Since completion of the PIIRI, wells 02-05 and 02-06 were abandoned at the request of a
property owner and PRR has installed additional monitoring wells near the GSI compliance
boundary line. Some of these new wells are better situated as GSI monitoring locations than
the originally-designated GSI compliance wells and/or are screened at more appropriate
depth intervals, as described below. In addition these newer wells are constructed using
updated materials and technology and are preferred, where possible, for GSI monitoring
over the galvanized-stedl wells that wereinstalled in 1983.
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Considering this history and current site conditions, PRR proposes the following changes to
the GSI monitoring well network that was outlined in the PIIRI:

Add well 05-16 as a GSI compliance monitoring well.

Omit well 02-01 because it istoo deep (129 feet) to be relevant for GSI monitoring.
Omit well 83-19C because it istoo deep (60 feet) to be relevant for GSI monitoring.
Add well 98-245A as a substitute for the abandoned wells 02-05 and 02-06.
Substitute wells 05-15, 06-17/1 and 06-17/2 for wells 83-25A and B.

Substitute well 98-224B and a new well, (New)-224A, for wells 83-18A, B and C.
Omit well 83-17C, because it istoo deep (79 feet) to be relevant for GSI monitoring.
Substitute monitoring points 06-20/1 and /2 for wells 83-23A and B.

Add wells 83-28A and B as GSI monitoring points, per request of EPA.

The proposed new well (New)-224A will be a 2-inch PV C well screened in the shallow part
of the upper aquifer adjacent to existing well 98-224B.

The attached Table 1 lists the wells that PRR is proposing to designate for GSI compliance
monitoring and the most recent monitoring data for each well. Table 2 lists the site’s purge
wells and shows the GSI compliance monitoring wells that are closest to each purge well.
Figure 1 showsthe PRR site and the GSI monitoring well locations.






Table 1 - Proposed GSI Compliance Monitoring Wells and Most Recent Sampling Data

MONITORING  DEPTH, CIS 1,2- TRANS-1,2- VINYL 1,1,1- 11
POINT FEET TRICHLOROETHENE DICHLOROETHENE DICHLOROETHENE CHLORIDE TRICHLOROETHANE DICHLOROETHANE
GSI CRITERIA: 200 620 1,500 15 200 740
05-15 25 1.8 <1 <1 <1 <1 <1
06-17/1 30 110 <1 <1 <1 2.2 <1
06-17/2 50 57 2.0 <1 <1 <1 <1
02-02 32 110 1.2 <1 <1 4.0 <1
83-19A 15 2.4 1.6 <1 <1 <1 <1
83-19B 41 57 5.9 <1 1.2 <1 <1
05-16 25 <1 <1 <1 <1 <1 <1
83-28A 20 <1 13 <1 <1 <1 <1
83-28B 55 6 15 <1 2.3 <1 <1
98-245A 33 260 38 4.3 <2.5 <2.5 <2.5
83-21A 20 <1 <1 <1 <1 <1 <1
83-21B 45 78 8.8 1.1 <1 <1 <1
02-03 64 2.3 <1 <1 <1 <1 <1
02-04 32 130 12 2.9 <1 <1 <1
(New) -224A -- - - - - - -
98-224B 42 92 9.4 <1 <1 <1 <1
06-20/1 15 <1 <1 <1 <1 <1 <1
06-20/2 30 35 17 <1 <1 15 2.6
83-17A 17 <1 <1 <1 <1 <1 <1
83-17B 42 45 44 2.8 <1 <1 <1
Notes:

GSI = Groundwater/Surface water Interface criterion as listed in Part 201 of Michigan Act 451

All units are micrograms per liter

< = Less than

Bold = Exceeds GSI criterion

-- = Proposed Well

Prairie Ronde Realty Company
Dowagiac, Michigan

REVISED PURGE WELL
SHUTDOWN CRITERIA

R Daviad Mursch, P.E

Geotechnical and Environmental Engineer






Table 2: Purge Wells and Associated GSI Compliance Monitoring Wells

PURGE WELL ASSOCIATED GSI MONITORING WELLS
PW-1 83-17A, B; 06-20/1, 06-20/2

PW-3* -

PW-4* -

PW-5 83-21A, B; 98-245A

PW-6* -

PW-7* --

PW-8 83-19A, B; 05-16

PW-9 83-19A, B; 02-02

PW-10 02-02; 06-17/1, 06-17/2

PW-12 05-16; 83-28A and B

PW-13** Not relevant for GSI protection
PW-14 06-20/1, /12; 83-17A, B

PW-15 05-15; 06-17/1, /2

PW-16 (New)- 224A; 98-224B; 02-03, 02-04
20GPM** Not relevant for GSI protection
500GPM** Not relevant for GSI protection

* These wells have been replaced and are not presently operating.
** These purge wells are not relevant to GSI protection of surface water

Prairie Ronde Realty Company

Dowagiac, Michigan

REVISED PURGE WELL
SHUTDOWN CRITERIA

R. Daviad Mursch, P.F
Geotechnical and Environmental Engineer






4 85-100

740

730

83-26 ¢

98-244
s

MCMASTER

83-

SG-8
97-213 4
97-212
M s
83-27
PW-5
@
98-245
&
83-21A B
83-28 +

19A, B
4

I
“H

02—023‘L

83-25
R

FLOI

LOUISE AVENUE

7
[
2Ua
SHELDON ST
n /\Dg)
& &
o B g
9 g
[ D
S

PRAIRIE RONDE BOULEVARD

05-15

4
|
(
!

|
|

| $ﬂ_57p - v
Lj”

PINE LAKE
&
A,
%\%
‘fg\o
83-18 ¢ ‘%,/V 10
AW TN — | % SG9 SG-4 1,5@
(New)-224A (New Well ~ -
to be installed) %'6'20/1‘ 2% @PW ! N
PW-7 982248 83-17A, B 1>
Py &
6 PW-16 ‘
83-234,
83.24%

02-12
44 98-217
83-20

oe 18 ¢‘96 201

/
PW-1 @20 GPM
9215 $97 214

A
)
s
%

83-11
E:Y

R ﬂi@ D) 2

1%

746
o
> 5
%
e
GRAPHIC SCALE
9 100 200 490

FEET

LEGEND:

PRAIRIE RONDE REALTY PROPERTY LINE
PURGE WELLS (PW-NO.)

STAFF GAUGE (SG-NO.)

MONITORING WELL LOCATION: SOME LOCATIONS
HAVE MULTIPLE WELLS (NO.)

GSI COMPLIANCE MONITORING POINT (SOME
POINTS HAVE MULTIPLE DEPTHS)

GSI COMPLIANCE BOUNDARY LINE (FROM MDNRE/SECOR
PHASE Il REMEDIAL INVESTIGATION REPORT, DECEMBER 2002)

POTENTIOMETRIC SURFACE CONTOUR, FEET MSL, SEPTEMBER 2011

Prepared By:

R. David Mursch, P.Z.
Geotechnical and Environmental Engineer

104 Rivercliff Drive ~ Connelly Springs, NC 28612
Phone: (828) 234-5906
e-mail: davidmursch@earthlink.net

REVISED PURGE WELL
SHUTDOWN CRITERIA
FOR:
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Figure 1.
GSI MONITORING POINTS
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Appendix G
Toilet Flush and Washwater Use

Model
Variable Description Value Units Comment
Volume of Toilet tanks (Vt) 0.123 m3 Assume high volume flush at 3.5 gallons/flush
Toilet tank water exchange 30 Day-1 Average US holdhold uses approximately 400 gallons of water per day, 26.7% for toilet flushes
rate (30 flushes assuming a 3.5 gallon toilet tank) and 21.7% for washing. (U.S. EPA Office of
Wastewater Management, http://www.epa.gov/WaterSense/pubs/indoor.html).
Flow rate Toilet tanks 193.6 gallons/day |Based on 3.5 gallons being flushed approximately 30 times per day (106.8 gallons per day) plus
(Ftank) 86.8 gallons/day for washwater (400 gallons/day total household use x 21.7% = 86.8 gallons/day)
= 193.6 gallons/day
Total groundwater volume 0.73568 m3/day 0.0038 m3/gallon x 193.6 gallons/day
used per day (Vgw)
Building structure volume 18 m3 Estimated volume of bathroom/laundry room with eight foot finished ceiling (8 ft x 10 f tx 8 ft).
Bathroom Air Exchange 6 Day-1 USEPA 2004. Johnson and Ettinger Model, Default residential AER equals 0.25 hr-1
Rate (AER)
Total air volume used per 108 m3 18m3 x 6 Day-1 =108 m3
day (Vair)
Henry's Law Residential Concentration of "toilet flush/wash water derived”
Constant Regional Concentration in groundwater COPC in bathroom®
(H) @ Screening Level (Cgw) @ (C g-air) = (C gw * H * Vgw)/(H * Vair + Vgw)
(unitless) (ug/m3) (ug/L) (ug/m3)

Trichloroethene 0.206 2.20E-01 1 8.57E-04
1,1,1-Trichloroethane 0.7 2.20E+03 1 6.59E-06
cis-1,2-Dichloroethene 0.17 3.50E+01 1 2.44E-04
trans-1,2-Dichloroethene 0.38 7.00E+01 1 6.59E-06
Vinyl chloride 1.1 2.80E+00 1 6.59E-06

@ EPA 2004. Johnson and Ettinger Model

@ sanders, P.F (2002) A screening model for predicting concentrations of volatile organic chemicals in shower stall air.
Division of Science, Research and Technology., New Jersey Department of Environmental Protection., Trenton, NJ

®) Concentrations in MW 05-16 in September 2011. All concentrations <1 ug/l; 1 ug/L used as model input.

@ EPA 2002. OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils.

P:\60143510\Admin\rpt\CMP June 2013 Revisions\Appendices\Appendix G Toilet and Washing model\Appendix G Supporting documents not for CMP Rpt.xIsx
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1.0 INTRODUCTION

The Prairie Ronde Reaty Company (PRR) property in Dowagiac, Michigan (Figure 1) has
groundwater impacted by historical releases of solvents composed of volatile organic
compounds (VOCs). The groundwater has been remediated since 1984 by a system of
groundwater purge wells. Interim measures including air sparging and soil vapor extraction
systems were instaled in the 1990s; these interim systems were closed in 2008. By these
efforts the extent and levels of groundwater contamination have been greatly reduced.

PRR submitted a Corrective Measures Proposal (CMP) in 2009 that included use of
monitored natural attenuation (MNA) to complete the remediation of off-site groundwater to
drinking water standards supplemented with chemical treatment in historical source areas to
reduce the remaining source-area levels of VOC impact. The CMP aso proposed to
continue operating the purge wells on an interim basis to protect surface water until the
contamination levels in designated monitoring wells are reduced below the groundwater-
surface water interface (GSI) criteria as defined in Michigan Natural Resource and
Environment Protection Act (NREPA) Part 201.

In comments to the CMP, EPA requested that PRR prepare, as an attachment to the CMP, a
separate summary of metals evaluations that have been performed at the plant including a
review of historical assessments, delineation of areas where metals have been detected
above relevant criteria, and a discussion of metals pathways and potential impacts.

PRR has prepared this document in response to the EPA’ s request.
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2.0 BACKGROUND OF SITE HISTORY AND METALS SOURCE AREAS

The operational and environmental history of the property currently owned by PRR was
investigated in 1990 (Environmental Assessment — Phase | and 1, by Delta Environmental
Consultants, Inc. dated December 6, 1990 — the DELTA ESA) and in 1995 by Benchmark
Engineering Inc. (Baseline Environmental Assessment dated October, 1995 — the BEA).

These reports document that the property was originally developed for industrial operations
around 1916, when it was occupied by the Rudy Furnace Company. The Rudy Furnace
Company produced furnaces and operations generally included casting and machining.
Shortly after World War 11 the plant began converting to manufacturing of heat exchangers
and air conditioning. Beginning in the early 1950s, the plant began to form and shape
copper tubing in support of the heat exchanger production and also installed chromium and
zinc plating lines. By 1966, the plant had a fully integrated copper mill, making tubing from
refined raw copper. The plant continued manufacturing condensers and evaporator
equipment until 1973. In 1973, the PRR property was purchased by Sundstrand Corporation
(Sundstrand) and renamed Sundstrand Heat Transfer (SHT); by 1983 the plant was
producing aluminum fin and copper heat transfer surfaces, as well as copper tubing. Modine
Heat Transfer, Inc. (Modine), a subsidiary of Modine Manufacturing Company, became the
operator and lessee of the plant in 1990 and the operations were shifted to production of
copper tubing only. SHT maintained ownership of the property until October 1995, when
PRR purchased the property and leased the plant to National Copper Products, Inc., which
continued the plant as a copper tube mill until it went out of businessin 2008.

The primary historical manufacturing operations at the plant have included machining, metal
casting, soldering, degreasing, and plating. The sitewide environmental assessments
referenced above identified a number of locations where historical operations may have
created a potential for metals impact to the subsurface as follows (Figure 1):

Chrome plating line

Zinc plating line

Oil and solvent storage room (OSSR)

Main pit degreasers

Cooling water retention lagoons/API Separator
Old borrow pit / furnace brick disposal area (OBP)

The plating lines generally operated from the early 1950s to the early 1970s. The plating
was performed in tanks supported above the concrete slab, and wastes were discharged to
the city sewer. These locations were considered as potential sources of copper, chromium,
zinc, and/or cyanide releases to the subsurface.

The OSSR is actualy not considered a likely metals source area; however it was a mgjor
source of solvent releases at the plant and some metals analyses were performed in
conjunction with various assessments of solvent releases.
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The pit degreasers were considered a potential source of metals rel eases because solvent was
found in the soil beneath the degreasers and it was considered that there could be metals,
particularly copper, associated with the waste solvent.

The cooling water retention lagoons and the API separator received non-contact cooling
water from the plant, along with storm-water discharges from various areas of the plant.
The lagoons were considered a possible source of metals impact due to possible “back-door”
dumping of spent solvents or other wastes that could contain metals.

The OBP was alarge pit that had been used as a source of borrow soil that was used to fill in
the cooling water ponds during a plant expansion after SHT purchased the property in the
late 1960s. After the construction was complete, the pit was used for several years for
disposal of barrels of degreaser sludge and soil removed from periodic cleanout of the API
separator. These waste materials and the underlying impacted soil were generally removed
during the plant remediation in 1984. However the 1984 remediation was focused on
solvents, and it was considered that there could be residual metals remaining in the pit and
surrounding area.

An area adjacent to and partly within the OBP was used for several years for disposal of
used refractory brick from the plant’s copper melting furnace. This areais designated as the
Furnace Brick Remediation Area. The used brick was removed for off-site disposal in 1997.
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3.0REVELANT CRITERIA

The metals data described in this document are compared to criteria in Part 201 —
Environmental Remediation of Public Act 451 of 1994 as amended (Part 201) for soil and
groundwater. These criteriawere developed specifically for Michigan soil, groundwater and
surface water and they are the default criteria for assessment and remediation activities at
facilities throughout Michigan.

3.1 Part 201 Criteriafor Soil

Part 201 lists criteria for nonresidential soil in Table 3 of Attachment 1. This table lists
twelve types of criteria, including the default background levels. Five of these are not
applicable to metals because metals are solid and not likely to volatize. The residential and
non-residential drinking water protection criteria are the same for al of the metals
considered in this report with the exception of silver; however the property has a deed
restriction in place that limits the property to industrial uses and therefore the non-residential
criteria apply. The Part 201 GSI protection criteria are not applicable for soil at the property
because the source areas are at least 800 feet from a surface water emergence point and the
criteria are based on soil at the point of emergence. Also, the site' s groundwater has apH in
the range of 7 to 9; within this range metals are not mobile in groundwater and their
concentrations tend to attenuate rapidly.

Thereevant Part 201 soil criteriafor metals are:

Non-residential drinking water protection
Groundwater contact protection
Particulate soil inhalation

Direct contact

Table 1 shows the relevant Part 201 soil criteria

3.2 Part 201 Criteriafor Groundwater

The Part 201 criteria for groundwater are listed in Table 1 in Attachment 1 to Part 201. The
table lists nine types of criteria. Two of these (residential and non-residential volatization to
indoor air) are not applicable because metals are not likely to volatize. In addition, the water
solubility criteria are not applicable to metals; and the Flammability and Explosivity criteria
and the Acute Inhalation Criteria are listed as “insufficient data” for al metals.

For the groundwater on the property, the Part 201 GSI criteria are not applicable due to
distance from surface water. Therefore the groundwater data were compared to the Part 201
drinking water criteria, although as noted above the groundwater is not used as a drinking
water source. Therelevant Part 201 drinking water criteriafor metals are shown on Table 1.
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3.3 Part 201 Criteriafor Surface Water

For surface water, The Part 201 GSI criteria were used. The criteria were calculated using
procedures contained in Part 31, Rule 57 and corrected for hardness.

3.4 Part 201 Criteriafor Sediment

The data identified for this review includes analyses of sediments from drains and Pine
Lake. For purposes of this review, the sediment data was compared to the Part 201 GSI
protection criteriafor soil as the most nearly appropriate criteria
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4.0 ASSESSMENT OF SOIL ON SITE

Areas on the PRR property that could potentially have been a source for past releases of
metals have been assessed and a large amount of soil analytical data has been collected. A
detailed summary of these assessments, along with figures and tables showing the sampling
locations and data obtained, was presented in the Summary of Historical Metals Data dated
December 31, 2005 (Historical Metals Summary). This section presents an abbreviated
summary of the past assessment. Sample locations are shown on Figure 2.

As previously noted, there have been severa assessments aimed at determining if there was
arelease of metals to the environment at the PRR property as summarized below:

1. During the initia site investigations related to the solvent releases in 1983, one
composite sample from the OSSR was analyzed for metals in order to characterize the
soil for off-site disposal. No Part 201 criteria were exceeded.

2. Inthe 1990 DELTA ESA, the plant’s history and operations were reviewed and potential
sources of metals release were identified in a Phase | study; subsequently, three soil
samples from the OBP were analyzed for total metals and no metals were reported above
the Part 201 criteria

3. In the 1995 BEA a site-wide investigation was performed in accordance with the
requirements of Michigan Act 451 for a baseline environmental assessment. The data
included analysis of thirty-six soil samples obtained from identified potential metals
release locations on the PRR property for chromium, copper and lead. Some soil
samples had concentrations above the Part 201 default background but none of the
samples exceeded the Part 201 criteria.

4. 1n 1997, PRR removed the old furnace brick from the former disposal area near the OBP
in accordance with a work plan approved by the MDEQ. The work was summarized in
the Report of Furnace Brick Removal, by R. David Mursch, P.E., dated August 31, 1997.
This remediation included anaysis of twenty-three soil samples on a grid pattern
established as outlined in the MDEQ's Verification of Soil Remediation guidance
document (VSR). The samples had copper ranging from 5,500 to 19,000,000 pg/kg.

Four of the twenty-three samples had copper concentrations exceeding the Part 201
criterion for protection of drinking water. However, the remediation goal established by
the MDEQ for this remediation in 1997 was the Part 201 generic direct contact criterion,
which is currently 73,000,000 pg/kg. Based on the MDEQ remediation goal, the VSR
sampling confirmed that remediation of the furnace brick area was successful and the
remediated area was covered with topsoil and seeded as directed by the MDEQ.

In an email dated October 10, 2010, EPA gquestioned whether copper and/or other metals
could have migrated from the furnace brick disposal/OBP area into Pine Lake via
surface runoff or erosion. PRR responded with a detailed discussion in the Response to
EPA Comments on Metals Issues dated November 17, 2010. In summary; the furnace
brick and old borrow pit areas are at the edge of or within a large closed depression
(Figure 2) that was formed by excavation of soil for plant construction in the 1940s (this
older borrow pit is separate from the “Old Borrow Pit”, which was used during a later
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plant expansion). Because of this closed depression, there is no pathway from the
furnace brick or OBP area for surface flow to any stream, fen or surface water body.
Rainwater falling on or near the former furnace brick disposal area or the OBP is
captured within this depression and subsequently drains internally through the sand soil.

5. In 2000 the MDEQ obtained a soil samples from one geoprobe located on the PRR
property, in the vicinity of the old cooling water retention lagoons. A soil sample from
this probe was analyzed for total metals and no Part 201 criteria were exceeded.

6. In 2002 PRR performed studies for a planned plant expansion that included analysis of
thirteen soil samples for total metals. The data were submitted in the Report of
Subsurface Exploration — Phase | Plant Modernization, by R. David Mursch, P. E. dated
October 30, 2002. One sample contained arsenic a a concentration above the Part 201
protection of drinking water criterion, and another one sample contained silver at a
concentration above the residential protection of drinking water criterion but below the
non-residential drinking water protection criterion. The plant operational history did not
include use of arsenic or silver and these detections are considered anomalous. Both
samples were in the upper 3 feet of soil and are beneath the building’s concrete slab.

7. Also in 2002, SECOR International, Inc. performed a site-wide assessment under the
direction of the MDEQ. SECOR’s Phase Il Remedial Investigation Report, dated
December 2002, included analysis of six soil samples on the PRR property for total
metals. Three of the six samples were obtained from inside the plant building and three
samples were obtained from the general area of former cooling water retention lagoons.
None of the samples had metals above the Part 201 criteria

8. During 2004 the MDEQ obtained soil and groundwater samples from DPT borings on
the PRR property. The data were reported in the Integrated Geophysical Investigation
Summary Report, by Weston Solutions of Michigan, Inc. dated August 2004. The data
included analysis of eleven soil samples for total metals and none of these samples
exceeded the Part 201 criteria

In summary, past investigations have included a review of the plant’s history and operations
to identify locations where metals might have been released and these areas have been
assessed for indications of releases. Seventy soil samples have been analyzed for total
metals; twenty-one samples were analyzed for metals in TCLP extract; and twenty-three
samples were analyzed for copper at the former furnace brick disposa area. Of these
samples, fifteen had detections of one or more metal above the Part 201 default background.

One sample from the upper 3 feet of soil beneath the plant’s building slab had an apparently
anomalous detection of arsenic above the Part 201 non-residential protection of drinking
water criterion. No other soil samples have exceeded relevant Part 201 criteria. (Note; four
soil samples from the former furnace brick disposal area had copper concentrations above
the Part 201 criterion for protection of drinking water, however the MDEQ determined at the
time of the remediation of this area that the relevant criterion was direct contact and no
samples exceeded this criterion).
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5.0ASSESSMENT OF GROUNDWATER

The PRR property and adjacent areas have been assessed several times for possible metals
impact to groundwater and a large amount of data has been collected. A detailed summary
of these assessments, along with figures and tables showing the sampling locations and data
obtained, was presented in the Historical Metals Summary report. This section presents an
abbreviated summary of the past assessment. Sample locations are shown on Figure 3.

1. During the 1983 site investigations, the MDEQ sampled seven residential wells
down-gradient of the plant and analyzed total metals from these wells. No metals
were reported in these samples. Also during these assessments, a groundwater
sample was obtained from one well near the center of the plant for total metals
anaysis. This sample contained cadmium, lead, nickel and zinc at levels above the
Part 201 drinking water criteria; however this well has a galvanized steel screen so
the data are not reliable.

2. Inthe 1995 BEA, groundwater was anayzed for total chromium, copper and lead at
seventeen geoprobe boring locations and fourteen existing monitoring wells. None
of these samples had copper above the Part 201 drinking water criterion. Two
geoprobe samples had relatively elevated levels of chromium; these locations were
resampled and the re-samples did not contain chromium. All but seven of the
samples had lead at concentrations above the Part 201 drinking water criterion;
however the two highest lead detections, 120 pg/l and 148 pg/l, were obtained at
monitoring wells upgradient of the PRR property. It was concluded that the lead
concentrations were not due to an on-site release but could be due to high natural
lead or sampling/anaytical error. In summary, the BEA groundwater data did not
identify arelease of metals to the groundwater.

3. In 2001, at the request of the MDEQ, samples from eight monitoring wells and two
purge wells were analyzed for total and dissolved metals. The data were reported in
the Fall Quarter 2001 Monitoring Report, by R. David Mursch, P.E. dated October
2001. The sampled locations were within or down-gradient of previousdy —
identified potential source areas for metals on the PRR property. The data obtained
are consistent with the data obtained in the 1995 BEA investigation previously
described, and none of the detections exceeded Part 201 drinking water criteria.

4. In 2005 four monitoring wells were sampled at the request of the USEPA to obtain
supplemental data on metas in groundwater. The data were reported in the Third
Quarter 2005 Monitoring Report by R. David Mursch P.E., dated October 14, 2005.
Three of the wells are constructed with PV C screens and risers and these wells had
no metals above Part 201 drinking water criteria. One well (83-8) had a galvanized
screen and riser, and this well had detections above Part 201 criteria for cadmium,
lead and zinc. This well was subsequently re-sampled and no metals were detected
above Part 201 criteria.

5. Alsoin 2005, PRR submitted the Historical Metals Summary report previously cited.
In response to EPA comments and discussions of the historical data presented in that
document, PRR installed additional monitoring wells and obtained additiona dataon
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metals in groundwater in order to formally complete an evauation of whether there
was a metals impact to groundwater on the property. The USEPA reviewed the work
plan for this assessment and specified the locations for the new wells. The data was
reported in the Third Quarter 2006 Monitoring Report dated December 31, 2006.
The work included sampling eleven on-site wells and one up-gradient MDEQ well
for analysis of total metals. None of the samples on PRR property had detections
above Part 201 criteria. The up-gradient MDEQ well (RL-2) contained lead and zinc
above Part 201 criteria.

The data were also compared to naturally-occurring levels in the groundwater as
reported in the USGS publications Hydrology and Land Use in Van Buren County,
Michigan, Water Investigation Report 84-4112, 1984; and Natural Ground Watersin
Michigan: 1974-1987, Open File Report 89-259, 1989. All of the on-site
groundwater samples were near or below the naturally-occurring levels defined in
these studies.

In summary, the groundwater at the PRR property has been extensively assessed for metals
impact, and the data demonstrate that there has not been a release of metals to groundwater
at the property.
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6.0 ASSESSMENT OF SURFACE WATER AND SEDIMENT OFF SITE

Although the available data do not indicate that there is metals impact in soil or groundwater
a the PRR property above relevant risk-based Part 201 criteria, MDEQ and EPA have
expressed a concern that surrounding surface water and/or sediment in creeks and drains
could have been affected by runoff or discharge from the PRR property.
Specific surface water/sediment receptors are:

Un-named drain west of the PRR property

Rudy Road/Pine Lake drain

Pine Lake

Pine Lake seeps northwest of the PRR property

Seeps along atributary to Pine Lake northeast of the PRR property

The surface water and sediments in these areas have been assessed in two related studies.
The MDEQ performed a screening assessment in 2000, and SECOR International
subsequently performed a more extensive assessment under the MDEQ'’s direction in 2001
and 2002. The MDEQ data was provided to PRR in the form of data tables with a location
map; the SECOR assessment was documents in their Phase | Current Conditions Report
dated March 2002. The data is provided in detail within the Historical Metals Summary
report submitted by PRR in 2005. The sample locations are shown on Figure 4.

The data collected in the five areas of interest listed above are summarized and evaluated in
the following sections.

6.1 Un-Named Drain West of the PRR Property

The un-named drain is a natural creek running north-south west of the residential areathat is
west of the PRR property (Figure 2). This drain is groundwater-fed, and also receives
stormwater runoff from the City of Dowagiac.

1. MDEQ Sampling: Surface water was sampled at two locations aong the un-named
drain (UD-2 and UD-3); neither sample had detections above Part 201 GSI criteria.

Surface water at two seeps along the un-named drain, UT-1 and UT-2, was analyzed for
total metals and both locations were sampled twice. In the initial sampling event UT-2
had detections of chromium and copper above Part 201 GSI criteria; the re-sample
showed no detections above criteriain either seep.

2. SECOR Sampling: Ten surface water samples from the un-named drain were analyzed
for total metals, and none had detections above the Part 201 GSI criteria.

In addition, SECOR re-sampled surface water at the MDEQ seep locations UT-1 and
UT-2 (SECOR locations SP-1 and SP-2) and no metals were detected in either of these
locations above criteria
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A third seep aong the un-named drain, at SP-4, had reported detections of copper, lead
and mercury in surface water slightly above Part 201 GSI criteria; this location is near
the head of the un-named drain and is not down-gradient of the PRR property
topographically or hydrologically. Therefore these detections originate from other
sources (e.g. stormwater flow from the City of Dowagiac, a turbid sample, or laboratory
error etc.) not related to the PRR property.

SECOR aso analyzed three sediment samples from the un-named drain at DR-1, DR-2
and DR-3. Locations DR-2 and DR-3 had selenium in sediment above the Part 201 GSI
protection criterion; selenium was aso detected at a similar level in a SECOR sediment
sample at DR-19, which islocated on the north side of the Pine Lake finger northwest of
PRR. There is no migration pathway from the PRR property to location DR-19 so this
detection must be un-related to the PRR property. Because of this, and because there is
no history of known use of selenium at the PRR property, the selenium detections in the
un-named drain are not attributable to PRR.

In summary, the extensive available data do not show a metals impact to surface water or
sediments in the un-named drain that are attributable to the PRR property.

6.2 Rudy Road and PineLake Drains

The City of Dowagiac aso discharges stormwater into a man-made ditch along Rudy Road
known as the Rudy Road Drain; this drain connects to another man-made drain know as the
Pine Lake drain which discharges into Pine Lake. A number of industries, including the
former operations at the PRR property, have NPDES-permitted discharges into this drain.
The drains have been sampled as follows:

1. MDEQ Sampling: Surface water at two locations in the Rudy Road drain (RR-1 and
RR-2) were sampled for total metals analysis. Both samples had detections of copper
dightly above the Part 201 GSI criterion; RR-2 also had lead reported above the
criterion. RR-1 was re-sampled and no metals were detected in the re-sample above
criteria. (Note: RR-2 is not shown on drawings furnished to PRR by the MDEQ, and
therefore the location of this sample point is not known).

2. SECOR Sampling: Eight surface water samples from the Rudy Road/Pine Lake drain
were analyzed for total metals; no detections above Part 201 GSI criteria were reported.

SECOR also analyzed eight sediment samples from the Pine Lake drain for total metals.
One sample (DR-11) had a detection of zinc above the Part 201 GSI protection criterion.
The zinc detection was in the most up-gradient sample location and appears anomalous
compared to other sediment data from this drain. As described above, the NPDES
discharge from the PRR property is treated groundwater, some of which was formerly
used for non-contact cooling water, with no added chemicals or contact with products or
chemicals in the plant.
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In summary the data do not show an impact of metals in the Rudy Road and Pine Lake
drains that are attributable to the PRR property. Isolated detections of metals in surface
water samples above criteria were not repeated in re-samples; the sediment samples showed
one anomal ous detection of zinc that does not appear to be related to the PRR property.

6.3 PineLake

Pine Lake is a natural privately-owned shallow pond located north of the PRR property.
The lake is surrounded by private property and has no public access. It has been receiving
stormwater and industrial discharges from the City of Dowagiac since the mid 1800s. The
|ake has been sampled as follows:

1. MDEQ Sampling: Twenty-two surface water samples were obtained from Pine Lake
for analysis of total metals. Two of these samples contained copper at levels slightly
above the Part 201 GSI criterion with copper concentrations of 54 and 31 pg/l compared
to the criterion of 21 pg/l. Both samples were obtained from just above the bottom of
the lake and could have been influenced by disturbed sediment. These locations were re-
sampled by SECOR as discussed below and no copper was detected above the Part 201
GSl criteria

2. SECOR Sampling: SECOR analyzed twenty-four surface water samples from Pine
Lake for total metals, re-sampling the MDEQ locations described above. Four of the
samples had apparent mercury detections above the Part 201 GSI criterion; no other
metals were detected above criteria.  The mercury detections were at the laboratory
method detection limit (0.2 pg/l) and the samples were obtained using a device that is
not recommended for mercury analyses, as discussed in the Screening Level Risk
Assessment, dated by AECOM.

SECOR also analyzed twelve sediment samples from the bottom of Pine Lake for total
metals. Five of these samples (PN-3, PM-3, PM-4, PS-3 and PS-4) had copper
concentrations slightly above the Part 201 GSI protection criterion.

In summary; forty-six surface water samples from Pine Lake have been analyzed for total
metals. Two samples obtained from just above the bottom sediments by MDEQ contained
low levels of copper (54 and 31 pg/l compared to the Rule 57 criterion of 21 ug/l); re-
samples at these locations by SECOR showed copper levels below laboratory method
detection limits. Four SECOR samples, which were obtained using a device that is not
recommended for mercury analysis, had detections of mercury at the laboratory method
detection limit. The mercury detections are anomalous and clearly not attributable to the
PRR property, where no historical or current operations have included use of mercury.

Twelve sediment samples from the bottom of Pine Lake were analyzed for total metals by
SECOR and five of these samples had copper concentrations above the Part 201 GSI
protection criterion. The only apparent pathway by which copper discharges from the PRR
property might enter Pine Lake would be via the Pine Lake Drain; the groundwater on the
PRR property has been shown to have no metals impact and there is no surface
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runoff/erosion pathway from the PRR property to Pine Lake. PRR does have an NPDES-
permitted discharge for water that flows through an API Separator into the Rudy Road drain;
this flow enters the Pine Lake drain and then Pine Lake. However this discharge consists of
groundwater that has been recovered from the remediation purge well system. The water is
aerated to remove VOCs before discharge but receives no other treatment or additive. Some
of the pumped water was used for non-contact cooling water in the plant prior to 2009, but
this water, which was asmall part of the total water flow, did not contact any plant materials
or chemicals and did not receive any additional treatment other than aeration. Therefore the
discharge at the NPDES outfall could not have significant amounts of copper or other metals
from plant operations. This is reflected in the fact that Michigan does not require metals
analysis as part of the NPDES permit requirements.

As reported in the Summary of Historical Metals Data report (Table 1), the NPDES outfall
was sampled by the Michigan Department of Natural Resourcesin 1977, 1979 and 1982 and
these samples were analyzed for several metals. The metals were generally below Michigan
Part 201 GSI criteria. In addition, the NPDES outfall was sampled for metals analysis by
Delta Environmental as part of a site assessment reported in the Environmental Assessment-
Phase Il report dated December 6, 1990; these data are summarized in Table 4 of the
Summary of Historical Metals Data report and do not show any detections above Part 201
GSl criteria. The MDEQ sampled the Rudy Road drain at the NPDES outfall in 2000 and
their results show copper levels generadly below or very slightly above the Part 201 GSI
criteria; these data are shown in Table 9 of the Summary of Historical Metals Data report.
And finally, the outfall was sampled in December of 2002 for analysis of total metals for the
purpose of estimating emission for SARA reporting, and these data show no metals
detections above Part 201 GSI criteria. Therefore there exists a historical body of analytical
data that does not show significant levels of metalsin the plant’s NPDES discharge.

The Rudy Road and Pine Lake drains are man-made storm-water ditches that convey
stormwater runoff from the City of Dowagiac to Pine Lake. The lake has been the receptor
of stormwater runoff from industria and commercial areas of the city for over many
decades.

The five sediment samples in Pine Lake that had higher copper concentrations are on the
west and north sides of the lake. The Pine Lake drain discharges into Pine Lake at the
southeastern corner. If the source of copper in the Pine Lake sediments is from discharges
from Pine Lake drain, there should be correspondingly high copper levels in the sediment in
the Pine Lake drain, and the sediment samples in Pine Lake that are closest to the Pine Lake
drain entry point should have the highest copper content. However, in fact the data show no
elevated copper in Pine Lake drain sediments, and the sediment samples in Pine Lake that
are closest to the Pine Lake drain inlet (PS-1 and PS-2) have some of the lowest copper
concentrations of any of the sediment samples in the lake. Since these sediments are
composed of heavily organic peat, the copper could be naturally-occurring.
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In summary it is not possible to determine the source of the copper detected in the Pine Lake
sediments, and it is unlikely that they are attributable to PRR based on the information
currently available.

6.4 Pine L ake Seeps Northwest of PRR Property

The southern edge of Pine Lake northwest of the PRR property is a low-lying marshy area
that has severa seepage areas where groundwater emerges to drain into Pine Lake. These
seeps have been sampled as follows:

1. MDEQ Sampling: Surface water samples were obtained from three seeps along the
edge of Pine Lake (PL-1, PL-3 and PL-6) for analysis of total metals; al of these were
sampled twice. PL-1 and PL-6 had no detections above Part 201 GSI criteria. PL-3
contained barium, cadmium, copper, lead, nickel, zinc and cyanide above criteria.

2. SECOR Sampling: SECOR re-sampled the seeps at MDEQ locations PL-3 and PL-6.
No metals were reported above Part 201 GSI criteria.

A sediment sample obtained from the north side of the Pine Lake finger (DR-19) was
anayzed for total metals. Selenium was reported at a concentration above the Part 201
GSl protection criterion. This detection cannot be related to the PRR property as there
isno soil migration pathway from the plant to this location.

In summary, three seeps along the southern margin of Pine Lake north and northwest of the
PRR property have been sampled for total metals analysis in the seep water. All three were
sampled twice by MDEQ, and two of them were re-sampled by SECOR. The surface water
at seep PL-3 had detections above criteriain the MDEQ samples but the SECOR re-samples
at this seep did not have detections above criteria. In addition this seep is over 1,000 feet
from potential metals source areas on the PRR property, and there is no history of the use of
many of these metals at the PRR property.

In summary the data show there is no impact above criteria that can be attributed to the PRR
property.

6.5 Pine Lake Tributary Northeast of PRR Property

Within the marshy area south of Pine Lake to the northeast of the PRR property, and north
of the adjacent Creative Foam Products Inc. manufacturing facility, is a small natura
branched tributary to Pine Lake. The MDEQ and SECOR sampled seepage water and
sediments along this tributary.

1. MDEQ Sampling: Surface water was sampled twice at two seeps aong a small
tributary to Pine Lake northeast of PRR property (PT-2 and PT-5) for analysis of total
metals. Both samples at PT-2 had detections above Part 201 GSI criteria for arsenic,
barium, cadmium, chromium, copper, lead, zinc, and cyanide. At PT-5 the copper
concentration was above criteriain both samples and lead exceeded criteriain the second
sample.
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The MDEQ aso analyzed five sediment samples (HASB-5 through HASB-9) from a
former manufacturing waste lagoon on the property now occupied by Creative Foam
Products northeast of the PRR property. This lagoon was formerly used by Cupples
Manufacturing Company for disposa of water from its metal-working and finishing
operations. Four of these samples reported very high detections of arsenic, barium,
cadmium, chromium, copper, lead, mercury, nickel, and zinc. These data are significant
because the pond historically discharged to the tributaries that were sampled by MDEQ
at PT-2 and PT-5, and the metals that MDEQ detected in the pond sediments are the
same ones that MDEQ detected in the seepage water at PT-2 and PT-5.

2. SECOR Sampling: Surface water samples were obtained from four locations along the
tributary northwest of the PRR property (SP-5, SP-8, SP-9 and SP-10) for analysis of
total metals. The sample from SP-10 had reported detections of arsenic, copper, lead,
mercury zinc and cyanide above Part 201 GSI criteria. This location corresponds to the
MDEQ location PT-2 described above.

In summary, the surface water from seeps along the tributary has been sampled for metals
anaysis. The MDEQ analyzed surface water samples at two seeps, PT-2 and PT-5, aong
this tributary. SECOR subsequently re-sampled the surface water at these two locations
(SECOR locations SP-5 and SP-10), and also sampled at additional locations SP-8 and SP-9
along this same tributary. At PT-2/SP-10, both the MDEQ and SECOR detected metals
above Part 201 GSI criteria including arsenic, barium, cadmium, chromium, copper, lead,
zinc and cyanide. At PT-5/SP-5 the MDEQ detected copper and lead above Part 201 GSI
criteria, however the SECOR resample did not have any detections above criteria. The
SECOR samples at SP-8 and SP-9, which are between PT-2/SP-10 and PT-5/SP-5, also had
no detections above criteria

The metal detections at these seeps are highly unlikely to be related to the PRR property.
The groundwater at the PRR property upgradient from this area has been shown to be free of
metals impact, and there is no surface runoff or erosion pathway from PRR source areas to
thisarea. Also, the detected metals include metals that are not known to have been used at
the PRR plant. However; this tributary is down-gradient of the former Cupples lagoon,
where MDEQ sediment samples had very high concentrations of the same metals that were
detected in the PT-2/SP-10 surface water. It is also noted that seep PT-2/SP-10 is near the
discharge point for overflow water from a commercial minnow tank operated by the owner
of that property, and is also within an area where watercress was farmed in the past. Either
of these operations might include the use of fertilizers, agaecides etc. that could be a source
of metals.

There is no complete soil erosion pathway from the PRR property to the Rudy Road drain.
Historically al metal raw materials, operations, and product storage have been under roof;
and rainfall at the property generally infiltrates through the soil directly to the groundwater.



Summary Review of Metals Issues February 22, 2012
Prairie Ronde Realty Company - Dowagiac, Michigan page 16

7.0 CONCLUSIONS

The PRR property has been an industrial property since about 1916 and past operations have
included casting, machining, plating, soldering and other metalworking operations as well as
casting and extruding copper tubing. Due to this history, assessment data show areas of
metals impact, primarily copper, above natural background levels in soil at the plant. The
detections above background are generaly beneath the building slab and at the former
furnace brick disposa area, which was remediated to criteria established by MDEQ.
However, detailed site assessments have shown that the levels of impact are below relevant
Michigan risk-based criteriaaslisted in Act 451 Part 201.

The past assessments have a'so demonstrated that there is no impact by metals in the site's
groundwater above naturally-occurring levels.

Finally, past assessments have shown that there are isolated instances of various metals in
sediments within Pine Lake, as well as in associated seeps and drains located off of the PRR
property. These surface water features have all been used since the mid-1800s for discharge
of stormwater runoff and industria discharge from the City of Dowagiac; the former
operations history of the PRR property does not include many of the metals that have been
detected above relevant criteria; and the distribution of copper in lake sediments is
inconsistent with the source being a discharge from the PRR property in Rudy Road drain.
Therefore the metals detected in the sediments of Pine Lake and related seeps are not
atributable to PRR. Additionally, the data have shown high metals concentrations in
sediment within a former wastewater cooling lagoon at the adjacent Creative Foam Products
property, and these detections have included al of the metas that have been detected at
elevated concentrations in sediments of Pine Lake and the associated seeps. Therefore this
lagoon is much more likely than the PRR property to be a source of the noted metals impacts
in Pine Lake and associated seeps.

In summary, based on the available data and site conditions, there has been no metals impact
to on-site soil or groundwater, nor to surrounding surface water and sediments, that can be
attributed to the PRR property.



TABLE 1 - RELEVANT MICHIGAN ACT 451 PART 201 GENERIC CRITERIA

Part 201 Generic Criteria for Soil - Nonresidential, micrograms per kilogram(l)

Part 201 Generic Criteria for Groundwater,
micrograms per Liter®

Sg?:,yil(;e GS.I o Drinking Water Direct Contact Particulat_e Soil Groundwater. Drinking Water
Background Protection Protection Inhalation Contact Protection
Arsenic 5,800 [5,800] [5,800] 37,000 910,000 2,000,000 10
Barium 75,000 840,000 1,300,000 130,000,000 150,000,000 1,000,000,000 2,000
Cadmium 1,200 5,700 6,000 2,100,000 2,200,000 230,000,000 5
Copper 32,000 120,000 5,800,000 73,000,000 59,000,000 1,000,000,000 1,000
Chromium 18,000 1,000,000,000 1,000,000,000  1,000,000,000 150,000,000 1,000,000,000 100
Lead 21,000 5,300,000 700,000 900,000 44,000,000 id 4
Mercury 130 [130] 1,700 580,000 8,800,000 47,000 2
Nickel 20,000 130,000 100,000 150,000,000 16,000,000 1,000,000,000 100
Selenium 410 [410] 4,000 9,600,000 59,000,000 78,000,000 50
Silver 1,000 [1,000] 13,000 9,000,000 2,900,000 200,000,000 98
Zinc 47,000 280,000 5,000,000 630,000,000 id 1,000,000,000 5,000
Cyanide 390 [390] 4,000 250,000 250,000 250,000 200
Notes:

@) =

id = Insufficient data

All values are in micrograms per kilogram
® = part 201, Attachment 1, Table 3; updated March 25, 2011
@ = part 201, Attachment 1, Table 1; updated march 25,2011
GSI Protection criteria for {G}-footnoted hazardous substances in the Part 201 table were calculated using the spreadsheet provided on the MDEQ web

site for this purpose (Calculation of Generic Facility-Specific Part 201 Groundwater Surface Water Interface (GSI) Criteria for {G} Footnoted Hazardous

Substances, dated December 10, 2004). The calculations were based on an average hardness of 275,000 ug/kg, as obtained by SECOR in the Phase |
Assessment of Current Conditions Reportdated March 2002. The GSI for surface water bodies that are not protected for drinking water use was used for
the GSI protection criteria.

[ 1= The calculated value is less than the default background, and therefore the default background concentration is the criterion

Prairie Ronde Realty Company
Dowagiac, Michigan

SUMMARY REVIEW OF

METALS ISSUES

R David Mursch, P.Z
Geotechnical and Environmental Engineer



TABLE 2 - SOIL SAMPLES EXCEEDING RELEVANT CRITERIA

Number of Part 201 Number of
Number of Highest Defau.lt Samples Drinking Samp_les. Location of Samples Above Drinking Water
Source Area Reported  Statewide Water AboveDrinking - -
. Above . . Protection Criterion
Samples Detection Background Protection Water Protection
Background o o
Criterion Criterion
Arsenic o5 12,000 5.800 1 5.800 1 Boring 02-254, 2002; Center of plant building,
2 to 3 feet below floor slab
Barium 35 52,000 75,000 0 1,300,000 0
Cadmium 36 4,500 1,200 5 6,000 0
Verification of Soil Remediation samples in

Copper 95 19,000,000 32,000 39 5,800,000 4 former furnace brick disposal area, 1997
Chromium 72 265,200 18,000 8 1,000,000,000 0

Lead 72 90,000 21,000 6 700,000 0

Mercury 25 170 130 1 1,700 0

Nickel 23 34,000 20,000 1 100,000 0

Selenium 25 nd 410 0 4,000 0

Silver 36 8,400 1,000 2 13,000 0

Zinc 36 475,000 47,000 9 2,400,000 0

Cyanide 5 nd 390 0 4,000 0

Notes:
All values are in micrograms per kilogram
nd = None detected
[ 1= The calculated value is less than the default background, and therefore the default background «

Prairie Ronde Realty Company SUMMARY REVIEW OF R David Mursch, P.Z
Dowagiac, Michigan METALS ISSUES Geotechnical and Environmental Engineer
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1.0 INTRODUCTION

The Prairie Ronde Reaty Company (PRR) property in Dowagiac, Michigan (Figure 1) has
groundwater impacted by historical releases of solvents composed of volatile organic
compounds (VOCs). The groundwater has been remediated since 1984 by a system of
groundwater purge wells. Interim measures including air sparging and soil vapor extraction
systems were instaled in the 1990s; these interim systems were closed in 2008. By these
efforts the extent and levels of groundwater contamination have been greatly reduced.

PRR submitted a Corrective Measures Proposal (CMP) in 2009 that included use of
monitored natural attenuation (MNA) to complete the remediation of off-site groundwater to
drinking water standards supplemented with chemical treatment in historical source areas to
reduce the remaining source-area levels of VOC impact. The CMP aso proposed to
continue operating the purge wells on an interim basis to protect surface water until the
contamination levels in designated monitoring wells are reduced below the groundwater-
surface water interface (GSI) criteria as defined in Michigan Natural Resource and
Environment Protection Act (NREPA) Part 201.

In comments to the CMP, EPA requested that PRR provide additional information related to
possible impact of contaminated groundwater at certain residential wells in the Burmax Park
subdivision located west of the PRR property.

PRR has prepared this document in response to the EPA’ s request.
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2.0 HISTORICAL GROUNDWATER ANALYSES

In 1983, the property now owned by PRR was found to be impacted by VOCs in soil and
groundwater. Subsequent investigations determined that the groundwater impact extended
to the west and northwest. The western boundary of impact was determined to be roughly
the un-named drain located between Louise Avenue and M-51. The investigation
determined that the VOC plume extended slightly past the un-named drain in the vicinity of
the Burmax Park residential subdivision (Figure 1). In this subdivision ten private water
supply wells were tested in 1983 and one well, serving the property of Dr. Mathews at
27785 Burmax Park, contained trichloroethene (TCE) at a concentration of 109 micrograms
per liter (ug/l). The other nine wells did not have VOCs above the laboratory detections
limits (1 png/l for TCE). Subsequent sampling showed the TCE level in the Mathews was
1.3 g/l in 1997 and non-detect in 2012. Table 1 summarizes the available well information
and sampling history for the Burmax park residential wells and the data are depicted on
Figure 2.

In addition to sampling the Burmax Park wells, the 1983 investigations included installing
several groundwater monitoring wells west of the un-named drain. These wells included
four-well clusters at locations 83-15 and 83-16, atwo-well cluster at 83-22, and a three-well
cluster in Burmax Park at aresidence owned by Mr. Rohacs that are referred to as Rohacs-1,
Rohacs-2 and Rohacs-3. All of these thirteen wells were sampled during the initial
investigations. In 1995 the wells were cleared and redevel oped for further sampling. Three
wells, 83-22B, 83-15D and 83-16B, had been vandalized and plugged. The rest of these
wells were sampled for severa years after 1995 and al of the wells were non-detect for all
V OCs except for the Rohacs well cluster, which is discussed below.

The Rohacs well cluster islocated about 40 feet west of the un-named drain in the back yard
of the residence at 27787 Burmax Park. When initially installed in 1984, these wells had
VOC detections with TCE as high as 25,000 pg/l. The Rohacs residential supply well
located 125 feet to the west was sampled at the same time and was non-detect for all VOCs.

In 1986, purge well PW-11 was installed slightly west of the Rohacs monitoring well cluster
and this purge well operated until 1998. While PW-11 was in operation, the VOC levelsin
the three Rohacs monitoring wells declined significantly, and after 1990 the VOC
concentrations were consistently close to but dlightly above federal and state drinking-water
standards (MCLs). In 1998 PW-11 was abandoned and replaced by purge well PW-12,
which is located on the Walker property east of the un-named drain. After PW-11 was
replaced by PW-12, the VOC levels at the Rohacs monitoring wells continued to decrease
and were below MCLsin all semi-annual sampling events from the spring of 2000 to the fall
of 2008. After 2008 sampling of these wells was discontinued.

In summary the data demonstrate that there was only a very limited area of VOC impact
west of the un-named drain at Burmax Park and remediation efforts reduced the impacted
groundwater to levels below MCLs by 2000.
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3.0HISTORICAL POTENTIOMETRIC EVALUATIONS

The potentiometric surface of the PRR property and the entire impacted area, including the
area west of the un-named drain and Burmax Park, has been monitored since 1983. An
initial set of water level readings was obtained in 1983, before the purge well system was
installed, and these data are plotted on the map in Figure 3. Since 1995, potentiometric plots
that included the western wells were included in the regular quarterly and semi-annua
monitoring reports and these maps have shown similar flow patterns to the 1983 map. A
map showing the potentiometric surface measurements in May 2013 is shown in Figure 4;
the purge well system was not operating at the time these measurements were obtained.

The potentiometric maps show that the groundwater west of the un-named drain generally
flows toward the northeast. Groundwater from the PRR property generally flows toward the
north and northwest. The two flows merge along the vicinity of the un-named drain, and the
combined flow generaly goes northward to the area west of Pine Lake. The dominant
groundwater flow direction in the area east of Burmax Park along the un-named drain is
toward the north/northeast, away from Burmax Park.

The 1983 potentiometric surface maps in Figures 3 demonstrates that groundwater from the
Oil and Solvent Room source area at the PRR property flowed toward awide, flat area at the
southern part of the drain, and then turned north and northeast as it merged with
groundwater flowing from the area west of the un-named drain. The contaminated
groundwater plume in 1983 apparently impinged dslightly on the Mathews well, which is
located significantly further to the east than the rest of the Burmax Park wells. This is
consistent with the residential well testing that was performed in 1983; only the Mathews
well was found to have detectable levels of VOCs while the other nine Burmax Park wells
were non-detect for all VOCs. One possible reason for the contaminated water to have
impacted the Mathews well is combined pumping from all of the residential wells (such as
for lawn watering during dry seasons) may have pulled contaminated water over from the
un-named drain.

PRR has reviewed the Cass County Health Department records for logs of residential water
supply wells in the areas west of the PRR property, including Burmax Park. The original
well logs for severa residential wellsin Burmax Park were located. According to the public
record, the Wray well is set to a depth of 48 feet and had an initial static water level of
23 feet below ground surface. Based on the USGS topographic contours reproduced on the
map in Figure 3, the ground surface at the Wray residence is approximately elevation 760;
so the groundwater level measured at the time the Wray well was instaled was
approximately 737 feet. This elevation correlates well with the 1983 potentiometric surface
contours shown in Figure 3, which shows the Wray well is not down-gradient of impacted
groundwater from the PRR property.
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4.0 DISCUSSION AND CONCLUSION

As discussed in this review, the data show that groundwater flows east from the Burmax
Park subdivision, merges with the groundwater coming from the PRR property in the
vicinity of the un-named drain, and from there the groundwater flow is toward the north and
northeast away from Burmax Park. Therefore the subdivision is not down-gradient of the
PRR property, and the Wray well should not be adversely affected by groundwater flowing
from the PRR property. The historical and current analytical data confirm this as the well
has been sampled three times and no VV OCs have been detected in any of these events.

Past assessment and monitoring data have demonstrated that some VOC impact along the
un-named drain migrated across the un-named drain as far as the Mathews well prior to
1983. Thismigration could possibly have resulted from occasional combined pumping from
al of the Burmax Park residences in dry seasons. Monitoring data have shown that the
Mathews well has not had TCE above the MCI since at least 1997, and the well was non-
detect for VOCsin 2012.

Following the 1983 assessment, the City of Dowagiac extended the public water supply to
Burmax Park and all of the residents except the Wrays connected to the public water. The
Wrays continue to use the well water as their sole source of water; as discussed above
sampling data demonstrate that the Wray well is not impacted by VOCs and the Burmax
Park areais not down-gradient of the PRR property.

PRR has recently contacted the Wrays and offered to reimburse them to connect to the
public water system, however they have declined.



TABLE 1; BURMAX PARK WELL SURMMARY

OWNER - per City

X KNOWN INFORMATION FROM OWNER VOC in 1983, VOCin 1997, VOCin 2008, VOCin 2012,
STREET NUMBER  of Dowagiac WELLS? IN 1997 SURVEY COMMENTS ug/L ug/L ug/L ug/L
Records
Formerly used for drinking .
Burmax 27785 |Dr. Fred Mathews YES  |water; presently use for lawn | \yej was sampled in 1983, re-sampled in 10997, 2008 and 2012 | TCE =109 CC =13 CiS - ND
Court sprinkling; connected to outside 1,2DCE=5.9
fanrate
Burmax Never put into use; the pump is
Court 27825 | Robert Mullen YES not working and the screen is This well was sampled in 1983. ND -- -- --
plugged.
S Well was sampled in 1983, attempted to re-sample
Burmax 27787 | Jeffry Ismay YES Formerly used for dn_nkmg September 26, 1997. Well pipe enters basement from wall, is cut ND - - -
Court water, disconnected in 1983. (Rohacs)
off and capped. Could not access.
Burmax Presently use for lawn
Court 27806 |Tom Ashley YES sprinkling; connected to outside This well was sampled in 1983, re-sampled in 1997. ND ND -- --
faucets.
gmax 27887 |Lee Zelner - - This well was sampled in 1983. ND - - -
Burmax 27880 |Dennis Heimbuch - - This well was sampled in 1983. ND -- -- --
Court (Carmony)
Burmax IQLi(X;‘?LLSIr:ZehZﬂ:eVYa;ir Cass County records show a well installed in 1974, screened to 48
Court 27811  William Wray YES connection to the city water feet and with a depth to water of 23 feet. This well was not -- ND ND ND
supply Y sampled in 1983, but was sampled in 1997, 2008 and 2012.
Burmax ) . . ND
Court 27831 | Timothy West -- -- This well was sampled in 1983. (Eckman) -- -- --
Burmax - Formerly used for drinking This well was sampled in 1983. Checked in 1997; the pump is in ND - - -
Court 27826 |William Hammer YES water, disconnected in 1983. place but the electric is disconnected and it could not be sampled. (Each)
Burmax
Court 27858 |Max Maxey - - - - - - -
Burmax :\lljivselz gg:la?sli?)sasl(le _tOMkré;-ylif r Cass County records show a well was installed in 1967, with a
27800 |Gordon Tyler YES Y P total depth of 44 feet and a depth to water of 25 feet. The well was - ND - -
Court operable, may eventually . X
. - not sampled in 1983 but was sampled in 1997.
connect it for watering lawn.
Burmax . )
Court 27795 |Lydia Godisak - - - - - - -
Burmax | 57853 | Edith Clarke - - - - - - -
Court
Burmax 27871 | Timothy Gleeson - - - - - - -
Court
Burmax . . . ND
Court 27899 |Diane Alexander - - This well was sampled in 1983. (Walker) - - -
Burmax 27850 | Edward Witrykowski - - This well was sampled in 1983. _ND - - -
Court (Citappes)
NOTES:

VOC = Volatile Organic Compounds: trichloroethene (TCE), cis-1,2 dichloroethene (cis-12DCE), 1,1,1-trichloroethane, 1,1-dichloroethene, 1,1-dichloroethane and vinyl chloride
ug/l = micrograms per liter
ND = No VOC reported above laboratory detection limit of 1 ug/I
() =Owner in 1983
-- = No information available or not sampled

PRAIRIE RONDE REALTY COMPANY

DOWAGIAC, MI

REVIEW OF BURMAX PARK
RESIDENTIAL WELL STATUS

R. David Mursch, P.E.
Geotechnical and Environmental Engineer
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1.0 INTRODUCTION

This document presents a work plan for operating and monitoring of a sub-slab depressurization
system (SSDPS) for the Prairie Ronde Realty (PRR) building at 415 Prairie Ronde Street in
Dowagiac, Michigan. This property was acquired by PRR from the Sundstrand Corporation
(UTC/Sundstrand) in 1995. The shallow soil and groundwater beneath this former copper tube mill
building are impacted by volatile organic compounds (VOCs), primarily trichloroethene (TCE) and
1,1,1-trichloroethane (TCA), resulting from historical operations by UTC/Sundstrand. The
contamination was discovered in 1983 and the impacted soil and groundwater has been actively
remediated since 1984.

The groundwater remediation program consists of a system of purge wells. The purged groundwater
is treated through an air stripper. Beginning in 1994, the plant also installed air sparging and soil
vapor extraction (SVE) systems as voluntary interim measures to expedite the site remediation. The
air streams from the groundwater air stripper and the SVE systems have been discharged under terms
of an air emissions permit. In 2008, the sparge and SVE systems were shut down with notice to
USEPA.

In September 2009, PRR submitted a Final Corrective Measures Proposal (CMP) that outlines the
proposed final site remediation program. USEPA and PRR are working on finalizing the CMP. As
part of the evaluation of the CMP, PRR sampled the air inside the industrial building on the property
in March, 2012. The sampling included both indoor air and sub-slab samples, and both sets of
samples included TCE at levels above USEPA screening levels. Those data were submitted to
USEPA in the Indoor Air and Sub-Sab Soil Gas Sampling Report dated April 2012.

In response to the TCE concentrations above screening levels, PRR increased ventilation in the
building and notified tenants. Subsequent re-sampling of the indoor air confirmed that the building
ventilation was effective at reducing indoor air concentrations. In addition, PRR has installed and is
operating a SSDPS for the entire building. The SSDPS consists of a blower that extracts air from
beneath the plant’s floor slab using the former SVE wells as the extraction points.  The system is
designed to create and maintain a vacuum or null pressure gradient beneath the floor slab.

This work plan describes the installation and operation of the SSDPS, along with the performance
monitoring procedures and shut-down criteria.
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20 SYSTEM INSTALLATION AND STARTUP

As discussed above, sampling at the PRR building in March 2012 showed TCE concentrations in some
indoor air and sub-slab soil gas samples at levels exceeding the USEPA screening levels. Figure 1
shows the locations of the sub-slab samples. In response, PRR improved ventilation of the building by
opening large overhead doors on the west and east sides of the building. PRR also placed fans in areas
that were not directly ventilated by the doors, and initiated a survey to locate and repair cracks or
penetrations in the slab that may allow migration of VOCs from the soil into the indoor air space.

In addition to these short-term response measures PRR operates a SSDPS as an interim measure,
designed to be consistent with the final remedy. The SSDPS uses the existing SVE wells and
transmission piping that were formerly used for the remedial SVE system, plus a new SVE well that
was installed in January of 2013. Figure 2 shows the layout of the SVE system in the plant, including
the SVE wells and the vacuum monitoring points (VMPs) that are used as part of the SVE performance
monitoring program.

The SVE system was originally installed in 1994 and operated until late 2008. The system was

designed on the basis of field vacuum-flow tests and the SVE system performance was re-evaluated
several times during its operation. A typical vacuum-distance graph for the system is shown below:

Vacuum vs distance, 1996 test at Oil Storage Room

10 -
N
T
=
©
o1
S F .
= [
c H .
5
§ .
1
.
0.01 T T T T T T 1
0 20 40 60 80 100 120 140

Distance, feet

These past tests confirmed that the SVE system produced a vacuum on the order of 0.01 inches of
water at a radius of 130 feet. The induced vacuums are additive, so that for example a point that is 130
feet from two separate SVE wells would have a total vacuum on the order of 0.02 inches of water.

Figure 3 shows the locations of the SVE wells. The extraction wells are clustered at historical source
areas and generally cover all the areas of known subsurface VOC impact. Since the TCE vapors most
likely originate only from these source areas, operation of the SVE wells as part of a SSDPS should
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prevent migration of TCE vapors from impacted soil and groundwater to other areas beneath the plant
building.

With the existing coverage the SVE system should generate a vacuum at all monitored area of the
building. Since the system was put into operation in mid-2012 measurements have consistently shown
a net vacuum below the floor slab; this confirms that the system should adequately control potential
soil gas vapor migration up through the slab.

The SVE system formerly operated at a total air flow rate on the order of 1,000 cubic feet per minute
(cfm). Since the objective of the SSDPS will only be to maintain a null pressure gradient or vacuum
under the slab and not to strip VOCs from the soil, the actual air flow rate can be lower than the flow
rate required for soil remediation via SVE. In addition, the former SVE system included eight SVE
wells outside the building that will not be operated as part of the SSDPS. Therefore PRR has installed
a blower with a lower rated flow capacity than the former SVE blower, so that the new system can
maintain a depressurized sub-slab environment with minimal TCE emissions to ambient air.
Information on the blower, including vacuum/flow-rate charts, is appended.

At the expected operating conditions the blower is generating a total airflow on the order of 450 cfm
with a vacuum at the blower on the order of 2.5 to 3 psi. The blower system includes a water knockout
tank and particulate filter at the blower, to prevent water or particles from entering and damaging the
blower. A photograph of the blower system is appended.

The SVE wells are vertical 2-inch diameter steel or PVC wells with slotted well screens set to depths
on the order of 20 feet or just above the water table. A photograph of a typical SVE well, along with a
schematic detail of the wellhead, is appended. Each well is connected to PVC or steel overhead
transmission pipes that are manifolded together and connected to the blower. The transmission piping
layout and blower location are shown on Figure 4.

The recovered soil vapor is discharged through the existing permitted air emission stack, which is a 24-
inch diameter 80-foot tall vertical stack. The plant has maintained this stack as the discharge point for
air emissions since 1984 and presently the air emissions from the groundwater treatment air stripper are
discharged through this stack. The stack was also used for discharge of emissions from the SVE
system during the period of 1994 through 2008; however the permit was modified in 2009 to remove
the SVE discharge. PRR has obtained a modification to the MDEQ air permit to include the discharge
from the SSDPS, and a copy of the new permit is attached. A photograph of the discharge stack is
appended.
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3.0 MONITORING AND SAMPLING

The SSPDS will be monitored to verify that it is effective at maintaining a null or negative pressure
gradient across the building’s floor slab, and to verify that air emissions from the system comply
with the air permit requirements. In addition, air samples will be analyzed periodically to evaluate
when the system can be shut down.

3.1 Effectiveness Monitoring

The effectiveness will be evaluated by measuring the differential vacuum across the floor slab at
eleven VMPs located inside the building. These include VMP 1, 2, 3 and 10 from the former SVE
monitoring system, as well as eight VMPs that were installed in March 2012 and January 2013
designated as VMP-11 through 18. These VMP locations and the locations of the SVE wells that
will be used for the SSDPS are shown on Figure 3 and a photograph of a typical VMP is appended.

The VMP vacuum measurements will be obtained monthly and will be submitted to USEPA as part
of the regular groundwater monitoring reports. If the measurements for any one month show a
positive gradient upwards through the slab, an additional set of measurements will be taken after one
week. If the upward gradient persists, PRR will evaluate options to increase the system vacuum,
such as adding additional SVE wells or installing a larger blower/motor. A plan describing proposed
system modifications will be submitted to USEPA before performing the work.

The emissions from the SSDPS will be monitored as required in the attached MDEQ air permit for the
discharge. The airflow rate and VOC concentration in the discharge from the system will be measured
quarterly at a sampling point in the discharge pipe downstream from the blower. The airflow rate will
be measured using a hot-wire anemometer. The air sample will be obtained using the syringe method.
A syringe will be inserted into the airstream and 40 cubic centimeters (cc) of air will be drawn into the
syringe. The air will then be injected into an evacuated 20-cc septum vial. The sample will be sent to
Microseeps Inc. in Pittsburgh, Ohio for analysis using ASTM Method AM 4.02 for:

e Trichloroethylene
e Cis-1,2-Dichloroethylene
e 1.1,1-Trichloroethane

The concentrations and flow rate will be used to estimate the system’s VOC emission rate in pounds
per hour. These data will be reported to the MDEQ as required in the air permit, and will also be
included in PRR’s regular monitoring reports to the USEPA.

The SSDPS blower will be serviced in accordance with the manufacturer’s recommendations. The
service personnel will also clean the particulate filter and drain the water knockout tank as necessary.
Water from the knockout tank will be discharged for treatment into the groundwater air stripper
system.

During operation of the SSDPS, the blower will be observed by PRR staff on a daily basis during
regular business days, excluding weekends and holidays, to ensure that the blower is operating
properly. The observation will include checking the vacuum at the blower; high or low vacuums could
indicate problems such as blockage or broken lines. In the event the blower operation is not nhormal,
the maintenance personnel will be contacted.
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The daily observations, regular maintenance and non-routine outages or repair will be documented in a
log sheet and copies of the logs will be included in the monitoring reports.

PRR will sample and analyze indoor air and sub-slab soil vapor in occupied areas of the building, to
evaluate the need for continued operation of the SSDPS. A minimum of five and a maximum of ten
co-located sample sets will be obtained during each sampling event, with the number of samples
depending on the building occupancy at the time of sampling. The sampling was initially performed
on a monthly basis; during this initial sampling period the SSDPS performance was evaluated and an
additional extraction well (SVE-O) was added at the Michigan Precision shop to improve sub-slab
vapor recovery in this area. In addition, a seventh VMP was added in the North Recreation Vehicle
area (VMP-18). On approval of the USEPA the sampling frequency will be reduced to quarterly.

The methods used will be consistent with USEPA protocols for collecting air samples using TO-15
Summa™ canister sampling and analysis methods (Compendium of Methods for the Determination of
Compounds in Ambient Air, Second Edition, Compendium Method TO-15, Determination of Volatile
Organic Compounds (VOCs) in Air Collected in Specially-prepared Canisters and Analyzed by Gas
Chromatography/Mass Spectrometry (GCMS) EPA/625/R96/01b, 1999). Each batch of canisters will
be certified clean by the selected laboratory according to USEPA Method TO-15. The samples will be
analyzed for:

Trichloroethene
1,1,1-Trichloroethane
Cis-1,2-dichloroethene
1,1-Dichloroethane
Vinyl chloride
Tetrachloroethene

Each sample will be collected using a Summa™ canister (6-Liter capacity) equipped with a critical
orifice flow regulation device sized to allow an air sample to be collected over a 24-hour sampling
period. The canisters will be deployed away from the direct influence of any forced air emanating
from air conditioning units, central air conditioning vents, furnaces or heaters. The sampling
procedure is as follows. Indoor air samples will be obtained at approximately 5 feet above the floor
slab; the sub-slab soil vapor samples will be obtained by connecting the canisters to the VMPs with
tubing.

e Air sample canisters will be labeled with a unique sample designation number. The sample
number and location will be recorded in the field log book.

e The canister vacuum will be measured using an integrated vacuum gauge immediately prior to
canister deployment, and recorded in the field log book. The critical orifice flow controller will
be installed, the canister will be opened fully at the beginning of sample collection period, and
the start time will be recorded.

e Other data recorded will include: outside and interior temperatures at the start and end of the
sample period, equipment serial numbers, sampler name, and any comments.

e The canister valve will be closed fully at the end of the sample period (after 24 hours) and the
end time recorded. If there is evidence of canister disturbance during the sample collection, this
will also be recorded.
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e The canister vacuum will be measured and recorded immediately after canister retrieval at the
end of the sample period. Any samples where the canister reached atmospheric pressure will be
rejected, and the canisters returned for cleaning. Once the vacuum is measured, the safety cap
will be securely tightened on the canister inlet. Field data will be verified as correctly entered
into field books prior to shipment; and canisters will be shipped to the laboratory under a chain-
of-custody.

o Building occupants will be requested to keep out of the sampling area, if possible, during the
sampling event.

The data will be reported to USEPA in the regular PRR monitoring reports, along with maps
showing the sample locations, copies of the field records and laboratory analytical reports.

3.2 Shut-Down Criteria

The SSDPS will be operated to mitigate infiltration of soil vapor into the building and as a soil vapor
remediation system. The SSDPS will be operated until sub-slab monitoring data show that VOC
concentrations in the soil vapor are below the corrective measure goals identified in the Corrective
Measures Proposal for four consecutive quarterly events. PRR will then shut down the SSDPS and
continue quarterly monitoring of the indoor air and sub-slab vapors using the procedures outlined
above. If any VOC detected in sub-slab soil vapor subsequently rebounds above its respective
corrective measure goal in two consecutive sampling events, the SSDPS will be re-started. If the
sub-slab soil vapor samples have no reported detections of VOCs with concentrations above the
corrective measure goals for one year (four consecutive quarterly samples) after the system is shut
down, the air monitoring will be discontinued.
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40 EVALUATION OF EMISSIONSAND AMBIENT AIR IMPACT

PRR has measured emissions from the SSDPS since the system was put into operation in July 2012.
The emissions rate measured in July 2012, immediately after the SSDPS system was put into operation,
was 0.084 pounds per hour (pph). Subsequently the emissions rate has declined and the rate measured
in November 2012 was 0.016 pph.

The air permit for the plant allows total air emissions of 2.28 pph. The emissions generated by the
groundwater treatment are on the order of 0.13 pph. The additional emissions generated by the SSDPS
are negligible compared both to the permitted emissions rate and the current level of emissions by the
groundwater treatment system.

The impact of the ongoing permitted emissions from the groundwater treatment system and the past
SVE operations to ambient air have been evaluated several times. Ambient air samples have been
obtained from locations around the plant property while the systems were in full operation on ten
occasions, with a total of sixteen ambient air samples analyzed. The dates and TCE concentrations
obtained in these ambient air samples are summarized below (see Figure 5 for locations).

Summary of Historical Ambient Air Sampling Data
TRICHLOROETHENE, STACK EMISSION

DATE LOCATION

ug/m?® RATE, pph
2/10/2006  API Separator 0.26 0.29
7/6/2006 Northwest of Air Stripper  0.60 0.23
3/31/2009  Upwind Less than 2.1 0.13
3/31/2009 Downwind Less than 2.1 0.13
4/1/2009 Upwind Less than 2.1 0.08
4/1/2009 Downwind Less than 2.1 0.08
4/7/2009 Upwind Less than 2.1 0.08
4/7/2009 Downwind Less than 2.1 0.08
7/22/2009  Upwind Less than 2.1 0.18
7/22/2009  Downwind Less than 2.1 0.18
8/4/2009 Upwind Less than 2.1 0.18
8/4/2009 Downwind Less than 2.1 0.18
8/6/2009 Upwind Less than 2.1 0.18
8/6/2009 Downwind Less than 2.1 0.18
3/21/2012  East side 0.14 0.13
10/25/2012 Northeast of Air Stripper Less than 0.11 0.13

None of the ambient samples have exceeded USEPA screening levels for ambient air, and most of
the samples were obtained during periods of time when total emissions from the permitted stack
were higher than the total emissions generated with the SSDPS in full operation. Therefore the
emissions resulting from the SSDPS will not have an adverse impact on the ambient air quality.
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AIR STRIPPER FOR GROUNDWATER TREATMENT

0 80-FOOT STACK FOR PERMITTED AIR EMISSION

Prepared By:

R. David Mursch, P.Z.
Geotechnical and Environmental Engineer

104 Rivercliff Drive ~ Connelly Springs, NC 28612
Phone: (828) 234-5906
e-mail: davidmursch@earthlink.net

SUB-SLAB DEPRESSURIZATION SYSTEM
OPERATION AND MONITORING PLAN
FOR:
PRAIRIE RONDE REALTY COMPANY
415 East Prairie Ronde, Dowagiac, Michigan 49047

Figure 2:

TRICHLOROETHENE CONCENTRATIONS
IN SUB-SLAB SOIL GAS, JUNE 2008
AND MARCH 2012
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ROTRON® Regenerative Blowers

EN 858 & CP 858
Sealed Regenerative Blower w/Explosion-Proof Motor

| Scale CAD drawing available upon request. |
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DIMENSIONS: %
TOLERANCES: .XX = %
(UNLESS OTHERWISE NO.TED) I> 0.75" NPT CONDUIT CONNECTION AT 12 O’CLOCK POSITION
SPECIFICATIONS
MODEL EN858BD72WL EN858BD86WL EN858BA72WL CP858FZ72WLR
Part No. 038744 038745 080070 038980
Motor Enclosure — Shaft Material | Explosion-proof — CS | Explosion-proof — CS Explosion-proof — CS Chem XP — SS
Horsepower 10.0 10.0 7.5 Same as
Phase — Frequency ! Three - 60 Hz Three - 60 Hz Three - 60 Hz EN858BD72WL —
Motor Nameplate Agnps 24 12 9.6 17 8.5 except add
Max. Blower Amps 24 12 11.6 26 13 Chemical Processing
Inrush Amps 162 81 93 126 63 (CP)
Starter Size 2 1 1 1 1 features
Service Factor 1.0 1.0 1.0 from
Thermal Protection 2 Class B - Pilot Duty Class B - Pilot Duty Class B - Pilot Duty catalog
XP Motor Class — Group I-D, II-F&G I-D, II-F&G I-D, Il-F&G inside front cover
Shipping Weight 332 Ib (151 kg) 332 Ib (151 kg) 320 Ib (145 kg)

1 Rotron motors are designed to handle a broad range of world voltages and power supply variations. Our dual voltage 3 phase motors are
factory tested and certified to operate on both: 208-230/415-460 VAC-3 ph-60 Hz and 190-208/380-415 VAC-3 ph-50 Hz. Our dual
voltage 1 phase motors are factory tested and certified to operate on both: 104-115/208-230 VAC-1 ph-60 Hz and 100-110/200-220
VAC-1 ph-50 Hz. All voltages above can handle a £10% voltage fluctuation. Special wound motors can be ordered for voltages outside our

certified range.

2 Maximum operating temperature: Motor winding temperature (winding rise plus ambient) should not exceed 140°C for Class F rated motors
or 120°C for Class B rated motors. Blower outlet air temperature should not exceed 140°C (air temperature rise plus inlet temperature).
Performance curve maximum pressure and suction points are based on a 40°C inlet and ambient temperature. Consult factory for inlet or
ambient temperatures above 40°C.

3 Maximum blower amps corresponds to the performance point at which the motor or blower temperature rise with a 40°C inlet and/or
ambient temperature reaches the maximum operating temperature.

Specifications subject to change without notice. Please consult your Local Field Sales Engineer for specification updates.

Rev. 2/04

AMETEK Technical and Industrial Products, Kent, OH 44240 e e mail: rotronindustrial@ametek.com e internet: www.ametektmd.com
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ROTRON® Regenerative Blowers

EN 858 & CP 858
Sealed Regenerative Blower w/Explosion-Proof Motor

FEATURES

» Manufactured in the USA — ISO 9001 compliant

Maximum flow: 400 SCFM

Maximum pressure: 120 IWG

Maximum vacuum: 98 IWG

Standard motor: 10 HP, explosion-proof

+ Cast aluminum blower housing, cover, impeller &
manifold; cast iron flanges (threaded); teflon lip seal

» UL & CSA approved motor with permanently
sealed ball bearings for explosive gas
atmospheres Class | Group D minimum

+ Sealed blower assembly

* Quiet operation within OSHA standards

MOTOR OPTIONS
* International voltage & frequency (Hz)
+ Chemical duty, high efficiency, inverter duty
or industry-specific designs
« Various horsepowers for application-specific needs

BLOWER OPTIONS

+ Corrosion resistant surface treatments & sealing options
» Remote drive (motorless) models

« Slip-on or face flanges for application-specific needs

ACCESSORIES (See Catalog Accessory Section)
* Flowmeters reading in SCFM

* Filters & moisture separators

 Pressure gauges, vacuum gauges & relief valves

+ Switches — air flow, pressure, vacuum or temperature
+ External mufflers for additional silencing

+ Air knives (used on blow-off applications)

« Variable frequency drive package

BLOWER PERFORMANCE AT STANDARD CONDITIONS
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STATE OF MICHIGAN PN
%
DEPARTMENT OF ENVIRONMENTAL QUALITY DE!‘,‘
s LANSING
RICK SNYDER DAN WYANT
GOVERNOR DIRECTOR

June 26, 2012

Mr. Brian DeLong, Manager
Prairie Ronde Realty Company
415 East Prairie Ronde Street
Dowagiac, Michigan 49047

Dear Mr. DelLong:

This letter is in reference to your Permit to Install application for a vapor depressurization
system (State Registration Number B1557) located at 415 East Prairie Ronde Street, Dowagiac,
Michigan. This application, identified as No. 742-83F, has been evaluated and approved by the
Air Quality Division (AQD), pursuant to the delegation of authority from the Michigan
Department of Environmental Quality (DEQ).

This approval is based upon and subject to compliance with all administrative rules promulgated
pursuant to Part 55, Air Pollution Control, of the Natural Resources and Environmental
Protection Act, 1994 PA 451, as amended (Act 451), and conditions stipulated in the attached
supplement. Please review these conditions thoroughly so that you may take the actions
necessary to ensure compliance with all of these conditions.

Also, Permit to Install No. 742-83E has been voided because the equipment is now covered by
Permit to Install No. 742-83F.

To help us improve the service we provide our customers, we encourage you to complete a
Permit to Install Customer Service Survey on the following Web page:

http://www.michigan.gov/documents/deq/DEQEvaI_29-pti-customerservice_287285_7.htmI
Please contact me if you have any questions regarding this permit.

Sincerely,

7 7 ) 4
Nicholas Zabrodsky, Sr. Environmental Engineer

Chemical Process Unit

Permit Section, Air Quality Division
517-373-4921
zabrodskyn@michigan.gov

Attachment
cc/att: Ms. Mary Douglas, DEQ

CONSTITUTION HALL » 525 WEST ALLEGAN STREET * P.O. BOX 30473 * LANSING, MICHIGAN 48909-7973
www.michigan.gov/deq ¢ (800) 662-9278




MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
AIR QUALITY DIVISION

June 21, 2012

PERMIT TO INSTALL
742-83F

ISSUED TO
Prairie Ronde Realty Company

LOCATED AT
415 East Prairie Ronde Street
Dowagiac, Michigan

IN THE COUNTY OF
Cass

STATE REGISTRATION NUMBER
B1557

The Air Quality Division has approved this Permit to Install, pursuant to the delegation of authority
from the Michigan Department of Environmental Quality. This permit is hereby issued in
accordance with and subject to Section 5505(1) of Article II, Chapter I, Part 55, Air Pollution
Control, of the Natural Resources and Environmental Protection Act, 1994 PA 451, as amended.
Pursuant to Air Pollution Control Rule 336.1201(1), this permit constitutes the permittee’s
authority to install the identified emission unit(s) in accordance with all administrative rules of the
Department and the attached conditions. Operation of the emission unit(s) identified in this Permit
to Install is allowed pursuant to Rule 336.1201(6).

DATE OF RECEIPT OF ALL INFORMATION REQUIRED BY RULE 203:

May 8, 2012

DATE PERMIT TO INSTALL APPROVED: |SIGNATURE: ) ) . ;
June 21 ’ 2012 7{ (L,,,# Wr L oM (w*‘;z’
DATE PERMIT VOIDED: SIGNATURE:

DATE PERMIT REVOKED: SIGNATURE:




Prairie Ronde Realty Company June 21, 2012
Permit No. 742-83F Page 1 of 5

PERMIT TO INSTALL
Common Abbreviations / Acronyms

Common Acronyms Pollutant / Measurement Abbreviations
AQD Air Quality Division BTU British Thermal Unit
BACT Best Available Control Technology °C Degrees Celsius
CAA Clean Air Act CO Carbon Monoxide
CEM Continuous Emission Monitoring dscf Dry standard cubic foot
CFR Code of Federal Regulations dscm Dry standard cubic meter
CO.e Carbon Dioxide Equivalent °F Degrees Fahrenheit
COM Continuous Opacity Monitoring ar Grains
EPA Environmental Protection Agency Hg Mercury
EU Emission Unit hr Hour
FG Flexible Group H,S Hydrogen Sulfide
GACS Gallon of Applied Coating Solids hp Horsepower
GC General Condition Ib Pound
GHGs Greenhouse Gases kW Kilowatt
HAP Hazardous Air Pollutant m Meter
HVLP High Volume Low Pressure * mg Milligram
ID Identification mm Millimeter
LAER Lowest Achievable Emission Rate MM Million
ximum Achievable Control
macT Y b e MW  Megawatts
MAERS g/l)lg?ég:n Air Emissions Reporting ng Nanogram
MAP Malfunction Abatement Plan NOy Oxides of Nitrogen
MDEQ gfaﬁ:%a?D[e)zgftrr;n;ﬁgt of Environmenta PM Particulate Matter
MSDS Material Safety Data Sheet PM10  PM less than 10 microns diameter
NESHAP ﬂ:g:p:;im;f;fgllftt::gard for PM2.5 PM less than 2.5 microns diameter
NSPS New Source Performance Standards pph Pounds per hour
NSR New Source Review ppm Parts per million
PS Performance Specification ppmv Parts per million by volume
PSD Prevention of Significant Deterioration | ppmw  Parts per million by weight
PTE Permanent Total Enclosure psia Pounds per square inch absolute
PTI Permit to Install psig Pounds per square inch gauge
RACT .?:fﬁﬁglig'g Elianie I sf  Standard cubic feet
ROP Renewable Operating Permit sec Seconds
SC Special Condition SO, Sulfur Dioxide
SCR Selective Catalytic Reduction THC Total Hydrocarbons
SRN State Registration Number tpy Tons per year
TAC Toxic Air Contaminant Mg Microgram
TEQ Toxicity Equivalence Quotient VOC Volatile Organic Compound
VE Visible Emissions yr Year

* For High Volume Low Pressure (HVLP) applicators, the pressure measured at the HVLP gun air cap
shall not exceed ten (10) pounds per square inch gauge (psig).
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10.

GENERAL CONDITIONS

The process or process equipment covered by this permit shall not be reconstructed, relocated, or
modified, unless a Permit to Install authorizing such action is issued by the Department, except to the
extent such action is exempt from the Permit to Install requirements by any applicable rule.
(R 336.1201(1))

If the installation, construction, reconstruction, relocation, or modification of the equipment for which this
permit has been approved has not commenced within 18 months, or has been interrupted for 18 months,
this permit shall become void unless otherwise authorized by the Department. Furthermore, the permittee
or the designated authorized agent shall notify the Department via the Supervisor, Permit Section, Air
Quality Division, Michigan Department of Environmental Quality, P.O. Box 30260, Lansing, Michigan
48909-7760, if it is decided not to pursue the installation, construction, reconstruction, relocation, or
modification of the equipment allowed by this Permit to Install. (R 336.1201(4))

If this Permit to Install is issued for a process or process equipment located at a stationary source that is
not subject to the Renewable Operating Permit program requirements pursuant to R 336.1210, operation
of the process or process equipment is allowed by this permit if the equipment performs in accordance
with the terms and conditions of this Permit to Install. (R 336.1201(6)(b))

The Department may, after notice and opportunity for a hearing, revoke this Permit to Install if evidence
indicates the process or process equipment is not performing in accordance with the terms and conditions
of this permit or is violating the Department's rules or the Clean Air Act. (R 336.1201(8), Section 5510 of
Act 451, PA 1994)

The terms and conditions of this Permit to Install shall apply to any person or legal entity that now or
hereafter owns or operates the process or process equipment at the location authorized by this Permit to
Install. If the new owner or operator submits a written request to the Department pursuant to R 336.1219
and the Department approves the request, this permit will be amended to reflect the change of ownership
or operational control. The request must include all of the information required by subrules (1)(a), (b), and
(c) of R 336.1219 and shall be sent to the District Supervisor, Air Quality Division, Michigan Department of
Environmental Quality. (R 336.1219)

Operation of this equipment shall not result in the emission of an air contaminant which causes injurious
effects to human health or safety, animal life, plant life of significant economic value, or property, or which
causes unreasonable interference with the comfortable enjoyment of life and property. (R 336.1901)

The permittee shall provide notice of an abnormal condition, start-up, shutdown, or malfunction that
results in emissions of a hazardous or toxic air pollutant which continue for more than one hour in excess
of any applicable standard or limitation, or emissions of any air contaminant continuing for more than two
hours in excess of an applicable standard or limitation, as required in Rule 912, to the Department. The
notice shall be provided not later than two business days after start-up, shutdown, or discovery of the
abnormal condition or malfunction. Written reports, if required, must be filed with the Department within
10 days after the start-up or shutdown occurred, within 10 days after the abnormal conditions or
malfunction has been corrected, or within 30 days of discovery of the abnormal condition or malfunction,
whichever is first. The written reports shall include all of the information required in Rule 912(5).
(R 336.1912)

Approval of this permit does not exempt the permittee from complying with any future applicable
requirements which may be promulgated under Part 55 of 1994 PA 451, as amended or the Federal

Clean Air Act.

Approval of this permit does not obviate the necessity of obtaining such permits or approvals from other
units of government as required by law.

Operation of this equipment may be subject to other requirements of Part 55 of 1994 PA 451, as amended
and the rules promulgated thereunder.
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12.

13.

Except as provided in subrules (2) and (3) or unless the special conditions of the Permit to Install include
an alternate opacity limit established pursuant to subrule (4) of R 336.1301, the permittee shall not cause
or permit to be discharged into the outer air from a process or process equipment a visible emission of
density greater than the most stringent of the following. The grading of visible emissions shall be
determined in accordance with R 336.1303. (R 336.1301)

a) A six-minute average of 20 percent opacity, except for one six-minute average per hour of not more

than 27 percent opacity.
b) A visible emission limit specified by an applicable federal new source performance standard.
c) A visible emission limit specified as a condition of this Permit to Install.

Collected air contaminants shall be removed as necessary to maintain the equipment at the required
operating efficiency. The collection and disposal of air contaminants shall be performed in a manner so
as to minimize the introduction of contaminants to the outer air. Transport of collected air contaminants in
Priority | and Il areas requires the use of material handling methods specified in R 336.1370(2).
(R 336.1370)

The Department may require the permittee to conduct acceptable performance tests, at the permittee’s
expense, in accordance with R 336.2001 and R 336.2003, under any of the conditions listed in
R 336.2001. (R 336.2001)
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SPECIAL CONDITIONS
EMISSION UNIT SUMMARY TABLE

The descriptions provided below are for informational purposes and do not constitute enforceable conditions.

Emission Unit Description

Emission Unit ID (Process Equipment & Control Devices)

Flexible Group ID

EU-SUBSLABSVE Sub-slab vapor mitigation/depressurization system. FG-SYSTEM

EU-AIRSTRIP Groundwater treatment unit. FG-SYSTEM

Changes to the equipment described in this table are subject to the requirements of R 336.1201, except as
allowed by R 336.1278 to R 336.1290.

FLEXIBLE GROUP SUMMARY TABLE

The descriptions provided below are for informational purposes and do not constitute enforceable conditions.

. : S Associated
Flexible Group ID Flexible Group Description Emission Unit IDs
FG-SYSTEM EU-SUBSLAB-SVE and EU-AIRSTRIP EU-SUBSLAB-SVE,

EUAIRSTRIP

The following conditions apply to: FG-SYSTEM

DESCRIPTION: 1) Sub-slab vapor mitigation/depressurization system and 2) Groundwater treatment unit.
Emission Units: EU-SVE and EU-AIRSTRIP

POLLUTION CONTROL EQUIPMENT: None.

I. EMISSION LIMITS

Time Period/ Testing / Underlying

Pollutant Limit Operating Equipment Monitoring Applicable
Scenario Method Requirements

1.VOC 2.28 pph Test method FG-SYSTEM SC VI.1, R 336.1225,
SC V1.2 R 336.1702(a)

Il. MATERIAL LIMITS

1. The groundwater pumping rate through EU-AIRSTRIP shall not exceed 1,500 gallons per minute without
prior written approval from the AQD District Supervisor. (R 336.1225, R 336.1702(a))

2. The vapor pumping rate through sub-slab vapor mitigation/depressurization system shall not exceed 1000
ACFM without prior written approval from the AQD District Supervisor. (R 336.1225, R 336.1702(a))

lll. PROCESS/OPERATIONAL RESTRICTIONS

N/A



Prairie Ronde Realty Company June 21, 2012
Permit No. 742-83F Page 5 of 5

V.

N/A

DESIGN/EQUIPMENT PARAMETERS

V. TESTING/SAMPLING
Records shall be maintained on file for a period of five years. (R 336.1201(3))

N/A

VL

MONITORING/RECORDKEEPING

Records shall be maintained on file for a period of five years. (R 336.1201(3))

1.

VIL.

N/A

VIIL.

The

The permittee shall monitor and record, in a satisfactory manner, the vapor flow rate and the total VOC
concentration of the influent vapor stream(s) to FG-SYSTEM and shall use this data to calculate VOC
emission rates. This shall be done on a monthly basis until four valid samples, which pass all quality
assurance and quality control requirements, have been obtained. Thereafter, the permittee shall monitor
the influent vapor stream(s) to FG-SYSTEM for these parameters on a quarterly basis. The permittee shall
submit any request for a change in the sampling frequency to the AQD District Supervisor for review and
approval. (R 336.1225, R 336.1702(a))

The permittee shall monitor and record, in a satisfactory manner, the flow rate and the total VOC
concentration of the air stripper influent water streams, and shall use this data to calculate VOC emission
rates. This shall be done on a quarterly basis. The permittee shall determine the total VOC concentration
using the standard MDEQ groundwater analytical scans for VOCs. The permittee shall submit any request
for a change in the sampling frequency to the AQD District Supervisor for review and approval. (R 336.1225,
R 336.1702(a))

The permittee shall complete all required calculations in a format acceptable to the AQD District Supervisor
by the last day of the calendar month, for the previous calendar month, unless otherwise specified in any
monitoring/recordkeeping special condition. (R 336.1225, R 336.1702(a))

REPORTING

STACK/VENT RESTRICTIONS

exhaust gases from the stacks listed in the table below shall be discharged unobstructed vertically upwards

to the ambient air unless otherwise noted:

Maximum Exhaust Minimum Height
Stack & Vent ID Diameter/Dimensions Above Ground
(inches) (feet)

Underlying Applicable
Requirements

1. SV-SYSTEM 24 80 R 336.1225

IX.

N/A

OTHER REQUIREMENTS

Footnotes:

Thi

s condition is state only enforceable and was established pursuant to Rule 201(1)(b).




MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - AIR QUALITY DIVISION FOR DEQ USE ONLY

DE% PERMIT TO INSTALL APPLICATION HEFLERTICINEEER
it For authority to install, construct, reconstruct, relocate, or modify process, fuel-burning or refuse burning equipment and/or control "7,_; ) O~
equipment. Permits to install are required by administrative rules pursuant to Section 5505 of 1994 PA 451, as amended. (ToA- &5 ~

Please type or print clearly. The “Application Instructions” and “Information Required for an Administratively Complete Permit to Install Application” are
available on the Air Quality Division (AQD) Permit Web Page at http://www.deq.state.mi.us/aps. Please call the AQD at 517-373-7023 if you have not
been contacted within 15 days of your application submittal.

1. FACILITY CODES: State Registration Number (SRN) and North American Industry Classification System (NAICS)

SRN [B| 1|55 7 NAICS [ 3 (3] 1|4]2](1
2. APPLICANT NAME: (Business License Name of Corporation, Partnership, Individual Owner, Government Agency) f\! -\{ {J :> ZUM
Prairie Ronde Realty Company
3. APPLICANT ADDRESS: (Number and Street) MAIL CODE: BT £ 7
415 East Prairie Ronde Street sl o
CITY: (City, Village or Township) STATE: ZIP CODE: COUNTY:
Dowagiac MI 49047 Cass

4. EQUIPMENT OR PROCESS LOCATION: (Number and Street — if different than ltem 3)

CITY: (City, Village or Township) ZIP CODE: COUNTY:

5. GENERAL NATURE OF BUSINESS:
Rental property for warehousing, machining, and offices

6. EQUIPMENT OR PROCESS DESCRIPTION: (A Description MUST Be Provided Here. Include Emission Unit IDs. Attach additional sheets if necessary; number and
date each page of the submittal.)
This application is for re-starting an SVE system that was closed in 2008. The SVE

system was formerly included as part of the facility's air permit but the SVE part of
the system was removed by modification to the permit in 2009. The existing permit
covers operation of a groundwater treatment system and air stripper, with emissions of
VOCs (primarily TCE) on the order of 0.13 pph compared to the permit limit of 2.28 pph.
The re-started SVE system should generate additional VOC emissions on the order of
0.0098 pph. See attached letter for description of the system and emissions estimates.

7. REASON FOR APPLICATION: (Check all that apply.)
D INSTALLATION / CONSTRUCTION OF NEW EQUIPMENT OR PROCESS
E RECONSTRUCTION / MODIFICATION / RELOCATION OF EXISTING EQUIPMENT OR PROCESS — DATE INSTALLED: 5/5/1994

[[] oTHER - DESCRIBE

8. IF THE EQUIPMENT OR PROCESS THAT WILL BE COVERED BY THIS PERMIT TO INSTALL (PTI) IS CURRENTLY COVERED BY ANY ACTIVE PERMITS,
LIST THE PTI NUMBER(S): 742-83E

9. DOES THIS FACILITY HAVE AN EXISTING RENEWABLE OPERATING PERMIT (ROP)? E NOT APPLICABLE D PENDING APPLICATION D YES

PENDING APPLICATION OR ROP NUMBER:
10. AUTHORIZED EMPLOYEE: TITLE: PHONE NUMBER: (Include Area Code)
Brian Delong Manager 269-782-2141

SIGNATURE: ./ ) DATE- 71 :
/ /) /& A E-MAIL ADDRESS

W ~ "‘7’-‘2 ng. RR@(:()m =
/ x(\’_ //’7 / ,j -/ bdelo g P cast.co

11. CONTACT: I different thanAuthorized EWrson to contact with questions regarding this application) PHONE NUMBER: (Include Area Code)
R. David Mursch 828-234-5906
CONTACT AFFILIATION: E-MAIL ADDRESS:
Consultant davidmursch@earthlink.net

12. IS THE CONTACT PERSON AUTHORIZED TO NEGOTIATE THE TERMS AND CONDITIONS OF THE PERMIT TO INSTALL? E YES [:] NO

FOR DEQ USE ONLY - DO.NOT WRITE BELOW
DATE OF RECEIPT OF ALL INFORMATION REQUIRED BY RULE 203: 5 g
o IR

DATE PERMIT TO INSTALL APPROVEbI R SIGNATURE:
Lo]21] 1 "/7767,«} Lo, Lrbih M)L/w

DATE APPLICATION / PTI VOIDED: SIGNATURE: /

DATE APPLICATION DENIED: SIGNATURE:

A PERMIT CERTIFICATE WILL BE ISSUED UPON APPROVAL OF A PERMIT TO INSTALL




MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - AIR QUALITY DIVISION

PERMIT TO INSTALL APPLICATION

For authority to install, construct, reconstruct, relocate, or modify process, fuel-burning or refuse burning equipment and/or control =
equipment. Permits to install are required by administrative rules pursuant to Section 5505 of 1994 PA 451 , @s amended. /

DE

Please type or print clearly. The “Application Instructions” and
available on the Air Quality Division (AQD) Permit Web Page a

been contacted within 15 days of your application submittal.

FOR DEQ USE ONLY

APPLICATION NUMBER

9 -83F

5 f-
e

P
£/

“Information Required for an Administratively Complete Permit to Install Application” are

1. FACILITY CODES: State Registration Number (SRN) and North American Industry Classification System (NAICS)

SRN | B[ I |5]|5]|7 NAICS | 5

6

2

911]0

t http://www.deq.state.mi.us/aps. Please call the AQD at 51 7-373-7023 if y,guﬁhave not
4 = 1)

sECEIYE

2. APPLICANT NAME: (Business License Name of Corporation, Partnership, Individual Owner, Government Agency)
Prairie Ronde Realty Company Al
3. APPLICANT ADDRESS: (Number and Street) MAIL CODE: s
415 East Prairie Ronde Street
CITY: (City, Village or Township) STATE: ZIP CODE: COUNTY
Dowagiac MI 49047 Cass
4. EQUIPMENT OR PROCESS LOCATION: (Number and Street — if different than ftem 3)
CITY: (City, Village or Township) ZIP CODE: COUNTY:

5. GENERAL NATURE OF BUSINESS:
Warehousing

6. EQUIPMENT OR PROCESS DESCRIPTION: (A Description MUST Be Provided Here. Include Emission Unit IDs. Attac|

date each page of the submittal.)

h additional sheets if necessary; number and

The permit is for a groundwater remediation system consisting of a groundwater treatment

unit (air stripper).

carbon absorption system before discharge through a stack to the atmosphere.

The off-gas from the air stripper is treated in a three-bed VIC

The

proposed modification is to eliminate the three-bed VIC carbon adsorption unit, because

operating this unit is a burden to the facility and the

monitoring data show that the

treatment is not necessary in order to meet the permitted emission limits.

7. REASON FOR APPLICATION: (Check all that apply.)

D INSTALLATION / CONSTRUCTION OF NEW EQUIPMENT OR PROCESS
[Z RECONSTRUCTION / MODIFICATION / RELOCATION OF EXISTING EQUIPMENT OR PROCESS — DATE INSTALLED:

[] oTHER - DESCRIBE

8. IF THE EQUIPMENT OR PROCESS THAT WILL BE COVERED BY THIS PERMIT TO INSTALL (PTI) IS CURRENTLY COVERED BY ANY ACTIVE PERMITS,

LIST THE PTI NUMBER(S): 742-83D

9. DOES THIS FACILITY HAVE AN EXISTING RENEWABLE OPERATING PERMIT (ROP)? D NOT APPLICABLE El PENDING APPLICATION YES

PENDING APPLICATION OR ROP NUMBER: 742-83D

10. AUTHORIZED EMPLOYEE: TITLE: PHONE NUMBER: (Include Area Code)
Brian DeLong oy Facility Manager 269-782-2141
SIGNATURE: DATE: E-MAIL ADDRESS:
v * _ - bdelong.prr@comcast.ne
P PR 4 / 9{ 22-09 g.p

11. "CQNTASF7 (I different than Authofized Employe€. The person to contact with questions regarding this application)

R. David Mursch

PHONE NUMBER: (Include Area Code)
828-234-5906

CONTACT AFFILIATION:
Consultant

E-MAIL ADDRESS:
davidmursch@earthlink.

12. IS THE CONTACT PERSON AUTHORIZED TO NEGOTIATE THE TERMS AND CONDITIONS OF THE PERMIT TO INSTALL?

[Jyes [Ino

FOR DEQ USE ONLY - DO NOT WRITE BELOW

DATE OF RECEIPT OF ALL INFORMATION REQUIRED BY RULE 203: :

7~k

DATE PERMIT TO INSTALL APPROVED:

C £ ﬁl P
SIGNATURE: f?)/ /
VA

DATE APPLICATION / PTI VOIDED:

SIGNATURE: 7. 7+

F 7 IOl RS
L 2

DATE APPLICATION DENIED:

SIGNATURE:

A PERMIT CERTIFICATE WILL BE ISSUED UPON APPROVAL OF A PERMIT TO INSTALL

EQP 5615E (Rev. 09/2006)




MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
AIR QUALITY DIVISION

October 20, 2009

PERMIT TO INSTALL
No. 742-83E

ISSUED TO
Prairie Ronde Realty Company

LOCATED AT
415 East Prairie Ronde Street
Dowagiac, Michigan 49047

I[N THE COUNTY OF
Cass

STATE REGISTRATION NUMBER
B1557

The Air Quality Division has approved this Permit to Install, pursuant to the delegation of authority
from the Michigan Department of Environmental Quality. This permit is hereby issued in
accordance with and subject to Section 5505(1) of Article [l, Chapter |, Part 55, Air Pollution
Control, of the Natural Resources and Environmental Protection Act, 1994 PA 451, as amended.
Pursuant to Air Pollution Control Rule 336.1201(1), this permit constitutes the permittee’s
authority to install the identified emission unit(s) in accordance with all administrative rules of the
Department and the attached conditions. Operation of the emission unit(s) identified in this Permit
to Install is allowed pursuant to Rule 336.1201(6).

DATE OF RECEIPT OF ALL INFORMATION REQUIRED BY RULE 203:

9/30/2009

DATE PERMIT TO INSTALL APPROVED: Py £
10/20/2009 L Al
DATE F’ERMF{' VOIDED: SIGNATURE:
p f "N g | o \ b {4 [OOSR G A
= ;, N 7 =

DATE PERMIT REVOKED: SIGNATURE:
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10.

Appendix K — Annotated List of Site Assessment Reports

Documentation of Hydrogeological and Source Area Investigations; Appendix A to the Remedial
Action Plan, by EDI Engineering & Science dated January 1984. This report was a Site-wide
hydrogeological investigation that included complete horizontal and vertical delineation of
hazardous substances in soils/source areas and investigation of groundwater and surface water.
The report included analysis of soil, groundwater and surface water samples for VOCs, metals and
other COPCs.

Environmental Assessment — Phase | and Il, by DELTA Environmental Consultants, Inc. (DELTA)
dated December 6, 1990. This report included soil data obtained during a Site-wide assessment
conducted for a possible real estate transaction and included soil borings and soil analysis for
VOCs, semi-volatile organic compounds (SVOCs) and metals.

Baseline Environmental Assessment (BEA) by Benchmark Engineering Inc. dated October, 1995.
The BEA was a comprehensive Site-wide investigation intended to meet the 1995 requirements of
Michigan Act 451 (NREPA) for a baseline environmental assessment. The study included a Site-
wide review of current and historical operations for potential source areas where hazardous
substances could have been released to the environment, identification of COPCs for each
identified source area, and investigation of each area with soil and groundwater sampling.

Report of Furnace Brick Removal, by R. David Mursch, P.E. dated August 31, 1997. PRR
remediated an area of historical (pre-1984) disposal of furnace bricks at the northwest corner of the
property, in accordance with a work plan approved by the MDEQ. The remediation included
analysis of twenty-three soil samples for copper in accordance with the MDEQ requirements for
Verification of Soil Remediation (VSR) sampling.

Field Logs and Tables provided by the MDEQ in 2001 (Tables 8, 9 and 10). In 2000 and 2001 the
MDEQ performed an assessment of surface water and groundwater potentially associated with the
PRR property. The assessment included analysis of surface water samples from Pine Lake, Pine
Lake Drain, and the unnamed drain west of Louise Avenue; surface water samples from seeps
along the drains and Pine Lake; groundwater samples from direct push technology (DPT) borings;
and soil samples from DPT borings and shallow grab samples.

Phase | Current Conditions Report, by SECOR International, Inc. dated March, 2002. In 2002,
SECOR International Inc. performed a comprehensive re-assessment in two phases. The Phase |
assessment included analysis of surface water samples from Pine Lake, Pine Lake Drain, the
unnamed drain, and several of the seeps identified in the previous MDEQ investigation; sediment
samples from Pine Lake and the seeps and drains; and groundwater samples obtained from
beneath Pine Lake.

Report of Subsurface Exploration — Phase | Plant Modernization, by R. David Mursch, P. E. dated
October 30, 2002 (Table 16). In 2002, a geotechnical investigation was performed inside the plant
building for a possible plant modernization. As part of this investigation, soil samples from an area
of planned foundation excavations were analyzed for VOCs and metals.

Phase Il Remedial Investigation Report, by SECOR International, Inc. dated December 2002.
Phase Il of the SECOR investigation included sampling of soil and groundwater for VOC and
metals analyses.

Integrated Geophysical Investigation Summary Report, by Weston Solutions of Michigan, Inc. dated
August 2004. During 2002, MDEQ performed a Site-wide geophysical survey including soil and
groundwater samples from several borings.

Soil Gas Data Evaluation, by Earth Tech dated June 2005. At the request of the USEPA, PRR
collected soil gas samples for VOC analysis to screen for COPCs in the vadose zone.
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Appendix K — Annotated List of Site Assessment Reports

Current Conditions Report, by R. David Mursch, P.E. dated July 31, 2005C. This report included a
supplemental Site-wide assessment of the soil and groundwater that was intended to serve as an
update to the SECOR Phase | and Phase Il investigations listed above. The work included
additional explorations to more closely define the outer limits of the VOC-impacted groundwater,
additional vertical profile borings to provide supplemental data on the vertical extent of groundwater
impact, and detailed assessment of source areas and two ‘hot spot’ areas of relatively higher VOC
impact that SECOR had identified within the general area of impacted groundwater.

Third Quarter 2005 Monitoring Report, by R. David Mursch P.E. dated October 14, 2005A. During
2005, several monitoring wells were sampled for total metals analysis using low-flow methods to
further assess for potential metals impact to Site groundwater.

Air Sampling Results, by Earth Tech dated May 2006. Indoor, sub-slab and ambient air samples
were analyzed at five residences across from the plant.

Third Quarter 2006 Monitoring Report, by R. David Mursch, PE, dated December 31, 2006. This
report included results of sampling residential wells to the west and northwest of PRR, additional
assessment of the deep aquifer, supplemental groundwater sampling for definition to the northwest,
and assessment at hot spots identified in previous assessments.

Results of Ecological Studies, by Earth Tech dated February 23, 2007A. This report includes
results of soil sampling and analysis for the wetlands area north of the property.

Ecological Studies — Surface Water Monitoring by Earth Tech dated May 10, 2007b. This report
presented results of surface water sampling and analysis for the seeps to the unnamed drain west
of Louise Avenue.

Second Quarter 2007 Monitoring Report, by R. David Mursch, P.E. dated August 13, 2007. This
report includes data from Direct Push Technology (DPT) borings north of the Old Borrow Pit (OBP)
source area to further define VOC impacts in groundwater at this area.

Groundwater Assessment for Supplemental Indoor Air Sampling, by R. David Mursch, P.E. dated
November 14, 2008. The report includes sampling of shallow groundwater west of the PRR
property to assist in selecting residences for possible supplemental indoor air sampling.

Report of Supplemental Soil Sampling, by R. David Mursch, P.E. dated November 28, 2008. This
report included sampling of soil for VOC analysis in areas of the plant that had been remediated,
and demonstrated that the VOC concentrations in the soil have been remediated to levels below
relevant MDEQ Part 201 criteria.

Deep Aquifer Evaluation, by R. David Mursch P.E. dated March 25, 2009A. This report evaluated
groundwater data obtained from the deep aquifer downgradient of the OSSR source area.

ABC®+ Pilot Test Status Report, by R. David Mursch P.E. dated March 30, 2009C. This report
presented data related to a pilot test for a chemical injection remediation technology at the OSSR.

2009 Spring Vapor Intrusion Results, by AECOM dated June 26, 2009. This report presented
results of a comprehensive program of sampling indoor air at residences downgradient from the
PRR property.

Final Report of Deep Aquifer Evaluation. R. David Mursch, September 2009B.

2009 Indoor Air and Sub-Slab Sampling Summary Report for March through September 2009, by
AECOM dated September 2009.
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Appendix K — Annotated List of Site Assessment Reports

Human Health Risk Assessment and Screening Level Ecological Risk Assessment. AECOM 2009.
Evaluates human health risks, except for indoor air. The Screening Level Ecological Risk
Assessment portion of this report was revised, see AECOM 2011.

Indoor Air and Sub-Slab Sampling Summary Report for 401 Louise Street, by AECOM dated
February 2010.

Ecological Risk Assessment. Step 1 and Step 2 Screening and Step 3A Refined Screening
Assessment. AECOM, 2011. Evaluates ecological risks, including risks to protected species in a
nearby wetland.

Report of ABC®+ Pilot Test, by R. David Mursch, September 2011B.

Indoor Air and Sub-Slab Soil Gas Sam|[pling Report for PRR Building. By AECOM, dated April
2012.
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Appendix L, Table 1
October 2012 Groundwater Data, Volatile Organic Compounds
Prairie Ronde Realty, Dowagiac, Mi

WELL Units TRICHLOROETHENE 1,1 1-TRICHLOROETHANE CHL(C:)'RS;:THENE oI CJEQQ‘S;ZH'ENE CHVL'('\)';'[DE OTHER (2)
Part 201 Criterion (1) 5 89 70 100 2
MONITORING WELLS SCREENED ABOVE THE AQUITARD ZONE:
83-17A ug/L <1 <1 <1 <1 <1
83-17B ug/L 47 <1 53 3.6 1.2
83-19A ug/L 14 <1 25 <1 <1
83-19B ug/L 170 <1 47 25 8.6
83-21A ug/L <1 <1 <1 <1 <1
83-21B ug/L 70 <1 12 2.0 1.7
83-23A ug/L 15 <1 <1 <1 <1
83-23B ug/L 340 9.9 27 <2 <2 11DCA=7.5
83-24A ug/L 32 <1 3.1 <1 <1
83-24B ug/L 4.4 <1 21 <1 <1
83-28A ug/L <1 <1 32 <1 <1
83-28B ug/L 6.6 <1 19 <1 4.0
96-201B (ABC+) ug/L 120 5.8 <1 <1 <1
96-202B ug/L 22 <1 130 3.0 1.7 11DCE=1.8
96-203A ug/L 420 <5 12 <5 <5
97-212B ug/L 99 <1 93 4.0 2.2 11DCE=2.0
97-213B ug/L 24 <5 510 72 <5
97-214B (ABC+) ug/L <2 7.2 280 <2 250 11DCA=81
98-215A (ABC+) ug/L 18 1.2 3.0 <1 <1
00-216A ug/L 35 <1 6.0 1.3 <1
98-218B ug/L 46 <1 31 5.6 <1
98-220A ug/L 820 7.2 <5 <5 <5
98-223A ug/L 59 <1 70 <1 <1
98-223A (Dup) ug/L 56 <1 70 <1 <1
98-223B ug/L 210 <20 27 <20 <20
98-224B ug/L 95 <1 20 3.7 <1
98-225B ug/L 2,700 <25 220 <25 <25
98-226A ug/L 600 <5 <5 <5 <5
98-244A ug/L <25 <25 270 18 <25
98-245A ug/L 250 <25 42 3.2 <25
02-02 ug/L 170 4.4 < <2 <2 CHLOR =0.56
02-03 ug/L 2.7 <1 < <1 <1
02-04 ug/L 130 1 19 5.3 <1
05-14 ug/L 66 <1 1.2 <1 <1
05-15 ug/L 11 <1 <1 <1 <1
05-16 ug/L 16 <1 4.7 1.0 <1

P:\60143510\DraftRpt\CMP April 2013 Revisions\Appendix L Data Summaries\Appndx L Table 1 GW VOCs Oct 2012.xIsx



Appendix L, Table 1
October 2012 Groundwater Data, Volatile Organic Compounds
Prairie Ronde Realty, Dowagiac, Mi

WELL Units TRICHLOROETHENE 1,1,1-TRICHLOROETHANE DICHLgIF?(_)lILZ?I'HENE DICI:II—E(')L\I’?\‘CS)I_E:EILZH_ENE CHleg\FgII_DE OTHER (2)
Part 201 Criterion (1) 5 89 70 100 2
CONTINUOUS MULTI-CHANNEL ug/L
06-17/1 ug/L 110 2.9 1.6 <1 <1
06-17/2 ug/L 61 1.9 1.3 <1 <1
06-18 /1 (ABC+) ug/L 46 110 2,000 < 10 540 11DCA=74 11DCE =13
06-18 /2 (ABC+) ug/L 100 4.8 9.5 <1 1.0 11DCA=1.1
06-19/1 ug/L 1.9 <1 <1 <1 <1l
06-19/2 ug/L 140 <1 14 <1 <1
06-19/3 ug/L 120 <1 60 3.3 23
06-20/1 ug/L <1 <1 <1 <1 <1
06-20/ 2 ug/L 66 1.2 3.2 <1 <1
06-20/3 ug/L 120 <1 36 1.3 <1 11DCA=1.2
06-20/4 ug/L 61 <1 47 1.4 <1
06-21/1 ug/L <1 <1 1 <1l <1l
06-21/2 ug/L 15 <1 1 <1 <1 CHLOR =0.31
06-21/3 ug/L 7.2 <1 15 <1 <1
06-21/ 3 (Dup) ug/L 7.1 <1 15 <1 <1
06-21/4 ug/L <1 <1 140 29 2.0
MONITORING WELLS SCREENED BELOW THE AQUITARD ZONE:
98-201C ug/L <1 <1 < <1 <1
98-215C ug/L 1.6 <1 < <1 <1
98-217C ug/L 3.9 <1 2.4 <1 <1
02-01 ug/L <1 <1 <1 <1 <1
CONTINUOUS MULTI-CHANNEL TUBING WELLS - PORTS BELOW THE AQUITARD ZONE:
06-17/3 ug/L 33 <1 3.8 <1 <1
06-17 / 4 ug/L 61 <1 17 <1 <1 CHLOR =0.25
06-17 /7 ug/L 45 <1 8.6 <1 <1
06-18/3 ug/L 71 1.3 20 <1 15
06-18/ 4 ug/L 69 1.0 19 <1 1.8
06-18 /7 ug/L 120 3.4 120 <1 4.4 11DCA=2.2
06-19/7 ug/L 95 <1 21 <1 <1
06-20/5 ug/L <1 <1 <1 <1 <1 Artesian, flowing
06-20/6 ug/L <1 <1 9.3 <1 <1
PURGE WELLS:
PW-1 ug/L 82 <1 20 1.1 <1
PW-5 ug/L 200 <25 67 45 <25
PW-8 ug/L 170 15 18 2.2 <1
PW-10 ug/L 180 <2 12 2.0 <2

P:\60143510\DraftRpt\CMP April 2013 Revisions\Appendix L Data Summaries\Appndx L Table 1 GW VOCs Oct 2012.xIsx



Appendix L, Table 1
October 2012 Groundwater Data, Volatile Organic Compounds
Prairie Ronde Realty, Dowagiac, Mi

. CIs-1,2 TRANS-1,2- VINYL
WELL Units TRICHLOROETHENE 1,1,1-TRICHLOROETHANE DICHLOROETHENE DICHLOROETHENE CHLORIDE OTHER (2)

Part 201 Criterion (1) 5 89 70 100 2
PW-12 ug/L 110 <1 36 3.3 <1
PW-14 ug/L 61 <1 15 <1 <1
PW-15 ug/L 380 26 57 <5 12 CHLOR=1.2
PW-16 ug/L 190 <2 85 <2 <2
SPARGE INJECTION WELLS:
IW-1 (ABC+) ug/L 4,100 < 1,000 110,000 < 1000 1800 11DCA=1,800
IW-11 ug/L 200 <1 44 8.3 <1
IW-14 ug/L 19 1.7 54 <1 <1
IW-18 ug/L 1.2 <1 140 11 35
IW-21 ug/L 120 < 10 570 38 < 10
IW-24 ug/L 640 < 10 210 <10 < 10
IW-25R ug/L 280 <25 420 36 <25
ABC+ PILOT TEST TEMPORARY 1-INCH WELLS:
TW-1 (ABC+) ug/L 1,200 1,300 24,000 <20 110 11DCA=290 11DCE=210
TW-2 (ABC+) ug/L <20 130 1,700 <20 32 11DCA=54
TW-3 (ABC+) ug/L < 200 400 21,000 < 200 1,800 11DCA=340
TW-4 (ABC+) ug/L <1 <1 <1 <1 7.0

NOTES: EPA Method 8260 for all analyses
<= Less than 11DCA = 1,1-Dichloroethane
Bold = Exceeds Part 201 Criterion 11DCE = 1,1-Dichloroethene
(Dup) = Duplicate Sample CHLOR = Chloroform
1) Lower of Part 201 GSI and Drinking Water Protection Criteria (MDEQ, 2004 (September 28, 2012 Update).
) Criteria for other chemicals: 1,1-DCA=740 ug/L; 1,1-CE=7; CHLORO=80.

P:\60143510\DraftRpt\CMP April 2013 Revisions\Appendix L Data Summaries\Appndx L Table 1 GW VOCs Oct 2012.xIsx



Appendix L, Table 2

September 2006 Groundwater Data - Metals
Prairie Ronde Realty
Dowagiac, Michigan

WELL DEE;? ARSENIC BARIUM CADMIUM  CHROMIUM COPPER LEAD NICKEL ZINC
Part 201 GSI Criteria (1) - 10 1300 (2) 4.7 (2) 170 (2) 21 (2) 46 (2) 120 (2) 280 (2)
Part 201 Drinking Water Criteria (1) - 10 2,000 5 100 1,000 4 100 2,400
96-203A 26 <1.0 76 <0.20 <1.0 <1.0 <1.0 1.2e 12e
98-219A 30 <1.0 82 < 0.20e <1.0 6.8 <1.0 6.2e 1lle
98-219A (Dup) 30 <1.0 84 <0.20 1.0 7.4 <1.0 6.7e 12e
98-221A 30 <1.0 7.9 < 0.20 2.0 1.7 <1.0 1.5e lle
98-222A 37 <1.0 55 < 0.20 <1.0 1.8 <1.0 1.3e 14e
98-223A 23 <1.0 21 <0.20 <1.0 <1.0 <1.0 < 1.0e 30e
98-223A (Dup) 23 <1.0 21 <0.20 <1.0 <1.0 <1.0 < 1.0e 10e
08-224B 42 <1.0 63 < 0.20 <1.0 1.9 <1.0 < 1.0e 12e
98-226A 30 1.3 37 < 0.20 2.6 3.7 <1.0 < 1.0e 17e
06-19/1 25 1.9 11 < 0.20 1.1 <1.0 <1.0 1.4e 5.5e
06-23 33 3.4 44 < 0.20 <1.0 1.2 <1.0 < 1.0e 8.5e
06-24 23 <1 46 < 0.20 <10 1.1 <10 < 1.0e 8.0e
06-24 (Dup) 23 <1 46 <0.20 <1.0 1.2 <1.0 < 1.0e 4.5e
06-25 22 <1 26 <0.20 6.3 2.2 <1.0 < 1.0e 1le
RL-2 40 1.2 74 0.28 <1.0 <1.0 4.4 < 1.0e 290

NOTES:

All samples were analyzed by EPA Method 6020A,; results are in micrograms per liter.

All samples were obtained using low flow procedures.

< = Less than.

(Dup) =
e=

Duplicate sample
Data qualified by laboratory; see Mursch, 2006

Shaded concentration exceeds GSI criterion (this is an upgradient background well)
(1) MDEQ, 2004 (September 28, 2012 Update)
(2) Calculated based on site-spcific hardness of 275 mg/L as CaCO3 (Mursch, 2002)

P:\60143510\DraftRpt\CMP April 2013 Revisions\Appendix L Data Summaries\Appndx L Table 2 GW Metals 2006.xIsx



Appendix L, Table 3A

Summary of Soil Data
Prairie Ronde Realty
Dowagiac, Michigan

Sample Location ID SB-11 SB-15 SB-16 SB-19 SB-19 08-G5 08-G5 08-G6 G-14 G-17 G-19
12-16
Ratio of Straddles Water
Depth (ft bgs) Part 201 Part 201 Maximum 8-12 0-2 2-4 4-8 Table 7 12 15 15-19 15-19 19-21
Sample Date Residential Residential Detected 07/17/02 06/06/02 06/06/02 07/19/02 07/19/02 10/22/08 10/22/08 10/22/08 08/02/95 08/03/95 08/02/95
Sample Location State Critera for Criteria for | Ecological Maximum Concentration CWRL CWRL CWRL CWRL CWRL CWRL CWRL CWRL CWRL CWRL CWRL
Sampled By Default Protection of Direct Screening Detected to Ecological SECOR SECOR SECOR SECOR SECOR D. Mursch | D.Mursch | D.Mursch [ Benchmark | Benchmark | Benchmark
Analyzed By Background Drinking Contact/Soil | Levels (3) Detection | Concentration | Screening Merit Merit Merit Merit Merit TriMatrix TriMatrix TriMatrix | Deep South | Deep South [ Deep South
References Levels Water (2) | Ingestion (2) ug/Kg Freguency (ug/Kg) Level A A A A A B B B B B B
VOLATILE ORGANICS
Trichloroethene (Mg/kg) NA 100 500,000 12,400 9/32 720 0.1 <50 <50 <50 190 <50 <56 420 <65 -- -- --
1,1,1-Trichloroethane (Mg/kg) NA 4,000 460,000 29,800 0/20 - - <50 <50 <50 <50 <50 < 56 <57 <65 -- -- --
cis-1,2-Dichloroethene (Mg/kg) NA 1,400 640,000 NA 1/26 90 - <50 <50 <50 <50 <50 <56 <57 <65 -- -- --
trans-1,2-Dichloroethene | (ug/kg) NA 2,000 1,400,000 784 0/26 - - <50 <50 <50 <50 <50 <56 <57 <65 -- -- --
Tetrachloroethene (ug/kg) NA 100 88,000 9,920 0/20 - - <50 <50 <50 <50 <50 <56 <57 < 65 -- -- --
Methylene chloride (ug/kg) NA 100 1,300,000 4,050 0/20 0 0.000 <300 <300 <300 <300 <300 < 280 <290 <320 -- -- -
Vinyl chloride (ug/kg) NA 40 3,800 646 0/26 - - <50 <50 <50 <50 <50 < 56 <57 <65 -- -- --
n-Butylbenzene (ng/kg) NA 1,600 2,500,000 NA 1/11 250 - <50 <50 <50 <50 <50 - - - - - -
sec-Butylbenzene (ug/kg) NA 1,600 2,500,000 NA 1/11 110 - <50 <50 <50 <50 <50 - - - - - -
p-Isopropyltoluene (ug/kg) NA NA NA NA 0/11 - - <50 <50 <50 <50 <50 - - - - - _
Naphthalene (ng/kg) NA 35,000 16,000,000 99 1/11 300 3.02 <50 <50 <50 <50 <50 - - - - - -
n-Propylbenzene (ng/kg) NA 1,600 2,500,000 NA 0/11 - - <50 <50 <50 <50 <50 - - - - - -
1,2,4-Trimethylbenzene | (ug/kg) NA 2,100 110,000 NA 1/11 80 - <50 <50 <50 <50 <50 - - - - - -
1,3,5-Trimethylbenzene [ (ug/kg) NA 1,800 94,000 NA 0/11 - - <50 <50 <50 <50 <50 - - - - - -
0-Xylene (ug/kg) NA NA NA NA 0/11 - - <50 <50 <50 <50 <50 -- -- -- - - -
p,m-Xylene (Hg/kg) NA NA NA NA 0/11 - - <50 <50 <50 <50 <50 - - - - - -
Xylene (Total) (ng/kg) NA 5,600 150,000 10,000 0/9 - - - - - - - <170 <170 <190 - - -
INORGANIC CHEMICALS
Arsenic (ug/kg) 5,800 4,600 7,600 18,000 23 /23 12,000 0.667 -- 680 780 1,600 -- - -- - -- - --
Barium (ng/kg) 75,000 1,300,000 37,000,000 330,000 29 /29 88,000 0.267 - 11,100 15,200 33,000 - - - - - - -
Cadmium (ng/kg) 1,200 6,000 550,000 360 17 /130 4,500 12.500 - <50 90 210 - - - - - - -
Chromium (ug’kg)[ 18,000 30,000 2,500,000 26,000 64 ] 64 265,200 10.200 - 21,800 23,300 50,200 -- - - - 20,200 2,750 7.250
Copper (ug’kg)[ 32,000 5,800,000 | 20,000,000 28,000 96 /96 19,000,000 678.571 - 27,600 16,700 87.300 - - - - 6,250 2,750 3,750
Lead (Mg/kg) 21,000 700,000 400,000 11,000 61 /64 90,000 8.182 -- 5,100 4,100 9,900 -- -- -- - 2,100 650 2,300
Nickel (ng/kg)| 20,000 100,000 40,000,000 38,000 14 /14 34,000 0.895 - 2,090 5,100 1,420 - - - - - - -
Silver (ng/kg) 1,000 4,500 2,500,000 4,200 3/27 8,400 2.000 -- < 200 <200 < 200 - - - - - - -
Zinc (Mg/kg)| 47,000 2,400,000 | 170,000,000 46,000 30 /30 475,000 10.326 - 26,400 87,700 21,000 - - - - - - -
Notes References
< =Less than A Secor Phase Il Report - Appendix C - Merit Analytical Data (Secor, 2002)

-- = Sample was not analyzed for this constituent B
VALUE = Concentration exceeds Part 201 Criteria for Protection of Drinking Water C
D

VALUE = Concentration exceeds Ecological Screening Level

Human health Criteria for chromium are for hexavalent chromium

Report of Supplemental Soil Assessment (Mursch, 2000)
Letter report from Earth Tech to Jill Groboski (US EPA), (Earth Tech, February 23, 2007)
Summary of Historic Metals Data (Mursch, 2005)

CWRL  Cooling Water Retention Lagoons NGA North Gate Area (Includes Adjacent Former Storage Tanks)
FBRA Furnace Brick Remediation Area OBP Old Borrow Pit Area

FCPL Former Chrome Plating Line OSSR Oil and Solvent Storage Rooms

FPDA Former Pit Degreaser Area Wetland Northeast of PRR Property
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Appendix L, Table 3A
Summary of Soil Data

Prairie Ronde Realty
Dowagiac, Michigan

Sample Location ID G-21 G-21 G-22 G-23 G-23 G-24 G-24 G-29 G-31 VSR-1 VSR-2 VSR-3A VSR-3B VSR-4A VSR-4B VSR-5 VSR-6 VSR-7
Screened Screened
Depth (ft bgs) 5-9 15-19 5-9 5-9 15-19 5-9 15-19 15-17 50-52 Native Soil | Native Soil [ Native Solil Soil Native Soil Soil Native Soil | Native Soil | Native Soil
Sample Date 08/03/95 08/03/95 08/04/95 08/01/95 08/01/95 08/01/95 08/01/95 08/03/95 08/06/95 1997 1997 1997 1997 1997 1997 1997 1997 1997
Sample Location CWRL CWRL CWRL CWRL CWRL CWRL CWRL CWRL CWRL FBRA FBRA FBRA FBRA FBRA FBRA FBRA FBRA FBRA
Sampled By Benchmark | Benchmark | Benchmark | Benchmark | Benchmark | Benchmark | Benchmark | Benchmark [ Benchmark | D. Mursch | D. Mursch D. Mursch | D. Mursch D. Mursch | D. Mursch D. Mursch | D. Mursch D. Mursch
Analyzed By Deep South | Deep South | Deep South | Deep South | Deep South | Deep South | Deep South | Deep South | Deep South |  TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix
References B B B B B B B B B D D D D D D D D D
VOLATILE ORGANICS
Trichloroethene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1,1,1-Trichloroethane (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
cis-1,2-Dichloroethene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
trans-1,2-Dichloroethene | (ug/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Tetrachloroethene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Methylene chloride (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vinyl chloride (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
n-Butylbenzene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
sec-Butylbenzene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
p-lsopropyltoluene (ng/kg) - -- - -- - -- - -- - -- - -- - -- - -- - --
Naphthalene (ng/kg) - - - - - - - - - . - . - . = . - .
n-Propylbenzene (ng/kg) -- - -- - -- - -- - -- -- -- -- -- -- -- -- -- --
1,2,4-Trimethylbenzene | (ug/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1,3,5-Trimethylbenzene | (ug/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
0-Xylene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
p,m-Xylene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Xylene (Total) (ug/kg) -- - -- - -- - -- - -- - -- - -- - - - _- -
INORGANIC CHEMICALS
Arsenic (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Barium (ug/kg) -- - -- - -- - -- - -- - -- - -- - - - _- -
Cadmium (ng/kg) -- - -- - -- - -- - -- - -- - -- - -- - -- -
Chromium (ng/kg) 6,750 4,750 265,200 19,200 2,500 4,750 4,750 - 7,200 -- -- -- -- -- -- -- -- --
Copper (Hg/kg) 7,750 3,750 55,200 5,250 2,750 4,750 4,250 - 7,200 1,740,000 301,000 98,400 12,400,000 § 8,010,000 | 19,000,000 109,000 45,500 1,280,000
Lead (ng/kg) 1,380 1,150 19,000 1,600 <250 7,500 2,310 - 17,500 - -- - -- - -- - -- -
Nickel (ug/kg) -- - - - -- - -- - -- - - - -- - - - - -
Silver (ug/kg) - - - - - - - - - - - - - - - - - -
Zinc (ng/kg) -- - - - - - - - - - -- - - - = = - =
Notes References
< = Less than A Secor Phase Il Report - Appendix C - Merit Analytical Data (Secor, 2002)
-- = Sample was not analyzed for this constituent B Report of Supplemental Soil Assessment (Mursch, 2000)
VALUE = Concentration exceeds Part 201 Criteria for Protection of Drinking Water C Letter report from Earth Tech to Jill Groboski (US EPA), (Earth Tech, February 23, 2007)
= Concentration exceeds Ecological Screening Level D Summary of Historic Metals Data (Mursch, 2005)

Human health Criteria for chromium are for hexavalent chromium

The Detection Frequency is presented as:
(Number of samples with constituent concentrations above the laboratory detection limit) / (Number of samples analyzed for constituent)

CWRL  Cooling Water Retention Lagoons NGA North Gate Area (Includes Adjacent Former Storage Tanks)
FBRA Furnace Brick Remediation Area OBP Old Borrow Pit Area

FCPL Former Chrome Plating Line OSSR Oil and Solvent Storage Rooms

FPDA Former Pit Degreaser Area Wetland  Wetland Northeast of PRR Property

P:\60143510\DraftRpt\CMP April 2013 Revisions\Appendix L Data Summaries\Appndx L Table 3A Soil Data.xls.xls Page 2






Appendix L, Table 3A

Summary of Soil Data
Prairie Ronde Realty
Dowagiac, Michigan

Sample Location ID VSR-8A VSR-8B VSR-9A VSR-9B VSR-10A VSR-10B VSR-11 VSR-12 VSR-13A VSR-13B VSR-14 VSR-15 VSR-16 VSR-17 VSR-18 VSR-19 VSR-20 VSR-21
Screened Screened Screened Screened Screened Screened Screened Screened
Depth (ft bgs) Native Soil Soil Native Soil Soil Native Soil Soil Native Soil Soil Soll Soil Soil Native Soil | Native Soil | Native Soil | Native Soil Soil Native Soil | Native Soil
Sample Date 1997 1997 1997 1997 1997 1997 1997 1997 1997 1997 1997 1997 1997 1997 1997 1997 1997 1997
Sample Location FBRA FBRA FBRA FBRA FBRA FBRA FBRA FBRA FBRA FBRA FBRA FBRA FBRA FBRA FBRA FBRA FBRA FBRA
Sampled By D. Mursch D. Mursch | D. Mursch D. Mursch | D. Mursch D. Mursch | D. Mursch D. Mursch | D. Mursch D. Mursch | D. Mursch D. Mursch | D. Mursch D. Mursch | D. Mursch D. Mursch | D. Mursch D. Mursch
Analyzed By TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix
References D D D D D D D D D D D D D D D D D D
VOLATILE ORGANICS
Trichloroethene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1,1,1-Trichloroethane (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
cis-1,2-Dichloroethene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
trans-1,2-Dichloroethene | (ug/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Tetrachloroethene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Methylene chloride (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vinyl chloride (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
n-Butylbenzene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
sec-Butylbenzene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
p-lsopropyltoluene (ng/kg) - -- - -- - -- - -- - -- - -- - -- - -- - --
Naphthalene (ng/kg) - -- - -- - -- - -- - -- - -- - -- - -- - --
n-Propylbenzene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1,2,4-Trimethylbenzene | (ug/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1,3,5-Trimethylbenzene | (ug/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
0-Xylene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
p,m-Xylene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Xylene (Total) (ng/kg) - -- - -- - -- - -- -- -- - -- - -- - -- - --
INORGANIC CHEMICALS
Arsenic (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Barium (ng/kg) - -- - -- - -- - -- - -- - -- - -- - -- - --
Cadmium (ng/kg) - -- - -- - -- - -- - -- - -- - -- - -- - --
Chromium (ng/kg) - -- -- -- -- -- -- -- -- -- -- -- -- -- - -- -- --
Copper (ng/kg) 6,120 2,880,000 826,000 1,160,000 2,860,000 | 4,400,000 88,900 1,170,000 485,000 309,000 1,530,000 55,300 3,780,000 47,000 15,300 1,090,000 729,000 757,000
Lead (ng/kg) - -- - -- - -- - -- - -- - -- - -- - -- - --
Nickel (ng/kg) - -- - -- - -- - -- - -- - -- - -- - -- - --
Silver (ng/kg) - -- - -- - -- - -- -- -- -- -- -- -- -- -- -- --
Zinc (ng/kg) - -- - -- - -- - -- - -- - -- - -- - -- - --
Notes References
< = Less than A Secor Phase Il Report - Appendix C - Merit Analytical Data (Secor, 2002)
-- = Sample was not analyzed for this constituent B Report of Supplemental Soil Assessment (Mursch, 2000)
VALUE = Concentration exceeds Part 201 Criteria for Protection of Drinking Water C Letter report from Earth Tech to Jill Groboski (US EPA), (Earth Tech, February 23, 2007)
= Concentration exceeds Ecological Screening Level D Summary of Historic Metals Data (Mursch, 2005)

Human health Criteria for chromium are for hexavalent chromium

The Detection Frequency is presented as:
(Number of samples with constituent concentrations above the laboratory detection limit) / (Number of samples analyzed for constituent)

CWRL  Cooling Water Retention Lagoons NGA North Gate Area (Includes Adjacent Former Storage Tanks)
FBRA Furnace Brick Remediation Area OBP Old Borrow Pit Area

FCPL Former Chrome Plating Line OSSR Oil and Solvent Storage Rooms

FPDA Former Pit Degreaser Area Wetland  Wetland Northeast of PRR Property
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Appendix L, Table 3A

Summary of Soil Data
Prairie Ronde Realty
Dowagiac, Michigan

Sample Location ID VSR-22 VSR-23 VSR-24 VSR-25 VSR-26 G-13 G-15 G-15 G-16 SB-10 SB-10 02-251 02-252 02-253 02-254 02-255 02-256 02-257
24-28
Screened Straddles Water

Depth (ft bgs) Native Soil Soil Native Soil | Native Soil [ Native Soil 15-19 15-19 42-44 15-19 8-12 Table 2-3 2-3 2-3 2-3 2-3 2-3 2-3
Sample Date 1997 1997 1997 1997 1997 08/05/95 08/05/95 08/05/95 08/02/95 07/15/02 07/15/02 09/06/05 09/06/05 09/06/05 09/06/05 09/06/05 09/06/05 09/06/05
Sample Location FBRA FBRA FBRA FBRA FBRA FCPL FPDA FPDA FPDA FPDA FPDA FPDA FPDA FPDA FPDA FPDA FPDA FPDA
Sampled By D. Mursch D. Mursch | D. Mursch D. Mursch | D. Mursch | Benchmark | Benchmark | Benchmark | Benchmark SECOR SECOR D. Mursch | D. Mursch D. Mursch | D. Mursch D. Mursch | D. Mursch D. Mursch
Analyzed By TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix | Deep South | Deep South | Deep South | Deep South Merit Merit TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix
References D D D D D B B B B A A B B B B B B B
VOLATILE ORGANICS
Trichloroethene (ug/kg) -- - -- - -- - -- - -- <50 170 - -- - -- - -- -
1,1,1-Trichloroethane (ug/kg) -- - -- - -- - -- - -- <50 <50 - -- - - - -- -
cis-1,2-Dichloroethene (ug/kg) -- - -- - -- - -- - - <50 <50 - -- - -- - -- --
trans-1,2-Dichloroethene | (ug/kg) -- -- -- -- -- -- -- -- -- <50 <50 -- -- -- -- -- -- --
Tetrachloroethene (ng/kg) -- -- -- -- -- -- -- -- -- <50 <50 -- -- -- -- -- -- --
Methylene chloride (ug/kg) - -- - -- - - - -- - < 300 < 300 - - -- - -- - --
Vinyl chloride (ug/kg) - -- - -- - -- - -- - <50 <50 -- - -- -- -- - --
n-Butylbenzene (ug/kg) - -- -- - -- -- -- -- -- <50 <50 - -- - -- - -- -
sec-Butylbenzene (ng/kg) -- -- -- -- -- -- -- -- -- <50 <50 -- -- -- -- -- -- --
p-lsopropyltoluene (ng/kg) - -- - -- - -- - -- - <50 <50 -- - -- - -- - --
Naphthalene (ng/kg) -- - -- - -- - -- - -- <50 <50 - -- - -- - -- -
n-Propylbenzene (ng/kg) -- -- -- -- -- -- -- -- -- <50 <50 -- -- -- -- -- -- --
1,2,4-Trimethylbenzene [ (pg/kg) -- - -- - -- - -- - -- <50 <50 - -- - - - -- -
1,3,5-Trimethylbenzene | (ug/kg) -- - -- - -- - -- - - <50 <50 - -- - -- - -- --
0-Xylene (ug/kg) -- -- -- -- -- -- -- -- -- <50 <50 -- -- -- - -- -- --
p,m-Xylene (ug/kg) - -- - -- - -- - -- - <50 <50 -- - -- - -- - --
Xylene (Total) (ug/kg) -- - -- - -- - -- - -- - - - -- - -- - -- -
INORGANIC CHEMICALS
Arsenic (ng/kg) -- -- -- -- -- - -- - -- 680 -- 1,600 750 1,200 12,000 2,300 3,000 1,400
Barium (Hg/kg) -- - -- - -- - -- -- -- 6,500 -- 16,000 15,000 39,000 40,000 32,000 52,000 28,000
Cadmium (ng/kg) -- -- -- -- -- -- -- -- -- <50 -- <52 <52 72 160 89 1,700 90
Chromium (Hgrkg) - -- - -- -- 5,750 20,200 7,800 3,250 1,400 - 3,700 2,500 6,900 23,000 5.900 16,000 5,100
Copper (ug/kg)| 10,800,000 § 295,400 5,540 34,600 1,220,000 4,250 6,250 5,500 4,000 1,000 -- 3,200 1,500 4,500 36,000 31,000 484,000 20,000
Lead (ng/kg) -- -- -- -- -- 1,150 2,100 17,500 3,600 2,000 -- 2,900 1,400 3,600 78,000 13,000 68,000 17,000
Nickel (Mg/kg) -- -- -- -- -- -- -- -- -- 900 -- -- -- -- -- -- -- --
Silver (ng/kg) - -- -- - -- - - - - <200 - <520 <520 <530 <570 <520 1,300 <520
Zinc (ug/kg) -- -- -- -- -- -- -- -- -- 3,100 -- 14,000 8,400 16,000 60,000 41,000 243,000 56,000 1

Notes References

< = Less than A Secor Phase Il Report - Appendix C - Merit Analytical Data (Secor, 2002)

-- = Sample was not analyzed for this constituent B Report of Supplemental Soil Assessment (Mursch, 2000)

VALUE = Concentration exceeds Part 201 Criteria for Protection of Drinking Water C Letter report from Earth Tech to Jill Groboski (US EPA), (Earth Tech, February 23, 2007)
= Concentration exceeds Ecological Screening Level D Summary of Historic Metals Data (Mursch, 2005)

Human health Criteria for chromium are for hexavalent chromium

The Detection Frequency is presented as:
(Number of samples with constituent concentrations above the laboratory detection limit) / (Number of samples analyzed for constituent)

CWRL  Cooling Water Retention Lagoons NGA North Gate Area (Includes Adjacent Former Storage Tanks)
FBRA Furnace Brick Remediation Area OBP Old Borrow Pit Area

FCPL Former Chrome Plating Line OSSR Oil and Solvent Storage Rooms

FPDA Former Pit Degreaser Area Wetland  Wetland Northeast of PRR Property
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Appendix L, Table 3A

Summary of Soil Data
Prairie Ronde Realty
Dowagiac, Michigan

Sample Location ID 02-258 02-259 02-260 02-261 02-262 02-263 08-G3 08-G3 08-G4 08-G4 CB-3 CB-4 CB-4 CB-4 CB-6 CB-6 CB-6 G-1
Depth (ft bgs) 2-3 2-3 2-3 2-3 2-3 2-3 7-8 18 4 19 6-8 3-5 8-10 11-13 1-2 5-6 9-10 15-19
Sample Date 09/06/05 09/06/05 09/06/05 09/06/05 09/06/05 09/06/05 10/22/08 10/22/08 10/22/08 10/22/08 2002 2002 2002 2002 2002 2002 2002 08/01/95
Sample Location FPDA FPDA FPDA FPDA FPDA FPDA FPDA FPDA FPDA FPDA FPDA FPDA FPDA FPDA FPDA FPDA FPDA FUST
Sampled By D. Mursch D. Mursch | D. Mursch D. Mursch | D. Mursch D. Mursch | D. Mursch D. Mursch | D. Mursch D. Mursch Weston Weston Weston Weston Weston Weston Weston Benchmark
Analyzed By TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix MDEQ MDEQ MDEQ MDEQ MDEQ MDEQ MDEQ Deep South
References B B B B B B B B B B D D D D D D D B
VOLATILE ORGANICS
Trichloroethene (ng/kg) -- -- -- -- -- -- <54 <52 51 98 ND ND ND ND 160 690 -- --
1,1,1-Trichloroethane (ng/kg) -- -- -- -- -- -- <54 <52 <47 <59 -- -- -- -- -- -- -- --
cis-1,2-Dichloroethene (ng/kg) -- -- -- -- -- -- <54 <52 <47 <59 -- -- -- -- -- -- -- --
trans-1,2-Dichloroethene | (ug/kg) -- -- -- -- -- -- <54 <52 <47 <59 -- -- -- -- -- -- -- --
Tetrachloroethene (ng/kg) -- -- -- -- -- -- <54 <52 <47 <59 -- -- -- -- -- -- -- --
Methylene chloride (ng/kg) -- -- -- -- -- -- <270 < 260 < 240 <290 -- -- -- -- -- -- -- --
Vinyl chloride (ug/kg) - -- - -- - -- <54 <52 <47 <59 - -- - -- - -- - --
n-Butylbenzene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
sec-Butylbenzene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
p-Isopropyltoluene (Mg/kg) -- -- -- -- -- -- - -- - -- - -- - -- - -- - --
Naphthalene (ng/kg) - -- - -- - -- - - - - - - - - - - - -
n-Propylbenzene (ng/kg) -- -- -- -- -- -- -- - -- - -- - -- - -- - -- -
1,2,4-Trimethylbenzene | (ug/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1,3,5-Trimethylbenzene | (ug/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
0-Xylene (ug/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- - --
p,m-Xylene (ug/kg) - -- - -- - -- - -- - -- - -- - -- - -- - --
Xylene (Total) (ug/kg) -- -- -- -- -- -- < 160 < 160 < 140 <180 -- - -- - -- - -- -
INORGANIC CHEMICALS
Arsenic (ng/kg) 3,600 1,100 1,100 1,600 2,200 2,300 -- - -- - -- - -- - -- - -- -
Barium (ug/kg) 38,000 31,000 24,000 11,000 5,000 18,000 -- - -- -- 23,000 30,000 17,000 19,000 88,000 51,000 7,200 -
Cadmium (ng/kg) 4,500 74 290 <52 110 <53 -- - -- - 110 ND ND ND 1,100 150 ND -
Chromium (ng/kg) 32,000 3,700 4,800 3,700 8,800 5,200 -- - -- - 8,500 7,000 8,400 7,100 14,000 4,300 5,000 3,250
Copper (Mg/kg)l 438,000 10,000 12,000 2,700 3,900 4,300 -- -- -- - 7,000 5,200 8,300 5,000 740,000 10,000 8,100 4,000
Lead (ugrkg) 50,000 4,400 4,400 2,300 9,000 5,300 -- -- -- - 5,600 5,200 5,900 3,600 69,000 14,000 6,400 2,400
Nickel (Hg/kg) -- - -- - -- - -- - -- - 7,800 6,900 7,000 5,100 34,000 3,200 7,300 -
Silver (ng/kg) 8,400 <530 <520 <520 <540 <530 -- - -- - ND ND ND ND 930 ND ND -
Zinc (ug/kg)l 475,000 17,000 29,000 13,000 75,000 21,000 -- - -- - 360,000 35,000 22,000 23,000 270,000 42,000 22,000 -

Notes References

< = Less than A Secor Phase Il Report - Appendix C - Merit Analytical Data (Secor, 2002)

-- = Sample was not analyzed for this constituent B Report of Supplemental Soil Assessment (Mursch, 2000)

VALUE = Concentration exceeds Part 201 Criteria for Protection of Drinking Water C Letter report from Earth Tech to Jill Groboski (US EPA), (Earth Tech, February 23, 2007)
= Concentration exceeds Ecological Screening Level D Summary of Historic Metals Data (Mursch, 2005)

Human health Criteria for chromium are for hexavalent chromium

The Detection Frequency is presented as:
(Number of samples with constituent concentrations above the laboratory detection limit) / (Number of samples analyzed for constituent)

CWRL  Cooling Water Retention Lagoons NGA North Gate Area (Includes Adjacent Former Storage Tanks)
FBRA Furnace Brick Remediation Area OBP Old Borrow Pit Area

FCPL Former Chrome Plating Line OSSR Oil and Solvent Storage Rooms

FPDA Former Pit Degreaser Area Wetland  Wetland Northeast of PRR Property
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Appendix L, Table 3A

Summary of Soil Data
Prairie Ronde Realty
Dowagiac, Michigan

Sample Location ID G-2 G-3 G-4 G-5 G-7 G-8 G-9 G-20 G-30 HA-3 HA-6 HA-7 G-25 G-25 G-27 G-28 SB-4 SB-4
24-28
Straddles Water

Depth (ft bgs) 15-19 15-19 5-7 15-19 15-19 15-19 15-19 15-19 1-2 5-9 10-14 15-19 13-15 20-24 Table
Sample Date 08/03/95 08/05/95 08/02/95 08/02/95 08/05/95 08/04/95 08/01/95 08/03/95 08/01/95 1990 1990 1990 1995 1995 1995 1995 07/09/02 07/09/02
Sample Location FUST FUST FUST FUST NGA NGA NGA NGA OBP OBP OBP OBP OBP OBP OBP OBP OSSR OSSR
Sampled By Benchmark | Benchmark | Benchmark | Benchmark | Benchmark | Benchmark | Benchmark | Benchmark | Benchmark Delta Delta Delta Benchmark | Benchmark | Benchmark | Benchmark SECOR SECOR
Analyzed By Deep South | Deep South | Deep South | Deep South | Deep South | Deep South | Deep South | Deep South | Deep South NA NA NA Deep South | Deep South | Deep South | Deep South Merit Merit
References B B B B B B B B BEA D D D BEA BEA BEA BEA [ A A
VOLATILE ORGANICS
Trichloroethene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <50 720
1,1,1-Trichloroethane (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <50 <50
cis-1,2-Dichloroethene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <50 90
trans-1,2-Dichloroethene | (ug/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <50 <50
Tetrachloroethene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <50 <50
Methylene chloride (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 300 <300
Vinyl chloride (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <50 <50
n-Butylbenzene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <50 <50
sec-Butylbenzene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <50 <50
p-lsopropyltoluene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <50 <50
Naphthalene (ng/kg) - - - -- -- -- -- -- -- -- -- -- -- -- -- -- <50 <50
n-Propylbenzene (Mg/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <50 <50
1,2,4-Trimethylbenzene | (ug/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <50 <50
1,3,5-Trimethylbenzene | (ug/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <50 <50
0-Xylene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <50 <50
p,m-Xylene (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <50 <50
Xylene (Total) (ng/kg) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
INORGANIC CHEMICALS
Arsenic (ng/kg) -- -- -- -- -- -- -- -- -- 1,600 1,200 1,400 - -- - -- 510 --
Barium (Mg/kg) -- -- -- -- -- -- -- -- -- 4,200 3,700 4,200 -- -- -- -- 2,700 --
Cadmium (ng/kg) -- -- - -- -- - -- - -- 2,400 1,300 1,700 - -- -- -- <50 -
Chromium (Mg/kg)[ 3,250 2,750 5,200 3,250 3,250 14,800 2,250 3,250 12.800 4,800 3,800 3,600 6,250 3,750 2,750 2,750 6,900 -
Copper (g/kg) 4,250 2,750 6,500 5,000 4,000 21,800 2,750 4,750 368,500 5,200 5,200 6,000 8,500 8,250 3,000 36,200 2,100 --
Lead (ng/kg) 1,700 1,250 7,500 900 3,600 90,000 1,200 <250 21,000 5,100 2,800 3,700 2,380 1,350 1,200 500 1,100 -
Nickel (ng/kg) - -- - -- - -- - - -- - -- - -- - -- - 1,730 --
Silver (ng/kg) - -- - -- - -- - -- - -- - -- - -- - -- <200 --
Zinc (ug/kg) -- - - - - - - - - 15,000 8,000 10,000 -- -- -- -- 14,400 -

Notes References

< = Less than A Secor Phase Il Report - Appendix C - Merit Analytical Data (Secor, 2002)

-- = Sample was not analyzed for this constituent B Report of Supplemental Soil Assessment (Mursch, 2000)

VALUE = Concentration exceeds Part 201 Criteria for Protection of Drinking Water C Letter report from Earth Tech to Jill Groboski (US EPA), (Earth Tech, February 23, 2007)
= Concentration exceeds Ecological Screening Level D Summary of Historic Metals Data (Mursch, 2005)

Human health Criteria for chromium are for hexavalent chromium

The Detection Frequency is presented as:
(Number of samples with constituent concentrations above the laboratory detection limit) / (Number of samples analyzed for constituent)

CWRL  Cooling Water Retention Lagoons (includes adjacent AP| Separator) NGA North Gate Area (Includes Adjacent Former Storage Tanks)
FBRA Furnace Brick Remediation Area OBP Old Borrow Pit Area (includes adjacent former incinerator)
FCPL Former Chrome Plating Line OSSR Oil and Solvent Storage Rooms

FPDA Former Pit Degreaser Area Wetland  Wetland Northeast of PRR Property
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Appendix L, Table 3A

Summary of Soil Data
Prairie Ronde Realty
Dowagiac, Michigan

Sample Location ID SB-6 SB-6 08-G1 08-G2 G-11 G-11 G-12 G-12 G-18 0S-4 WS-03 WS-08 WS-09 WS-14 WS-20 WS-22
24-28

Straddles Water
Depth (ft bgs) 20-24 Table 22 15 15-19 20-24 15-19 20-24 15-19 0-16 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
Sample Date 07/11/02 07/11/02 10/22/08 10/22/08 08/04/95 08/04/95 08/04/95 08/04/95 08/04/95 10/12/83 12/05/06 12/05/06 12/05/06 12/05/06 12/05/06 12/05/06
Sample Location OSSR OSSR OSSR OSSR OSSR OSSR OSSR OSSR OSSR OSSR Wetland Wetland Wetland Wetland Wetland Wetland
Sampled By SECOR SECOR D. Mursch D. Mursch | Benchmark | Benchmark | Benchmark | Benchmark | Benchmark WEW ET ET ET ET ET ET
Analyzed By Merit Merit TriMatrix TriMatrix | Deep South | Deep South | Deep South | Deep South | Deep South WE&W TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix TriMatrix
References A A B B B B B B B B C C C C C C
VOLATILE ORGANICS
Trichloroethene (ng/kg) <50 <50 110 < 56 -- -- -- -- -- -- < 340 <74 <210 < 350 <220 <330
1,1,1-Trichloroethane (Mg/kg) <50 <50 <59 <56 -- -- -- -- -- -- -- -- -- -- -- --
cis-1,2-Dichloroethene (ng/kg) <50 <50 <59 < 56 -- -- -- -- -- -- < 340 <74 <210 < 350 <220 <330
trans-1,2-Dichloroethene | (ug/kg) <50 <50 <59 <56 -- -- -- -- -- -- < 340 <74 <210 < 350 < 220 <330
Tetrachloroethene (ng/kg) <50 <50 <59 < 56 -- -- -- -- -- -- -- -- -- -- -- --
Methylene chloride (ng/kg) < 300 < 300 < 300 < 280 -- -- -- -- -- -- -- -- -- -- -- --
Vinyl chloride (ng/kg) <50 <50 <59 <56 -- -- -- -- -- -- < 340 <74 <210 < 350 < 220 < 330
n-Butylbenzene (ng/kg) <50 250 -- -- -- -- -- -- -- -- -- -- -- -- -- --
sec-Butylbenzene (ng/kg) <50 110 -- -- -- -- -- -- -- -- -- -- -- -- -- --
p-Isopropyltoluene (Mg/kg) <50 <50 - -- - -- - -- - -- - -- - -- - --
Naphthalene (Mg/kg) <50 300 -- - -- - -- - -- - -- - - . - .
n-Propylbenzene (ng/kg) <50 <50 -- - -- - -- - -- - -- - -- - -- -
1,2,4-Trimethylbenzene | (ug/kg) <50 80 -- -- -- -- -- -- -- -- -- -- -- -- -- --
1,3,5-Trimethylbenzene | (ug/kg) <50 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- --
0-Xylene (ng/kg) <50 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- --
p,m-Xylene (ng/kg) <50 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Xylene (Total) (Mg/kg) - -- <180 <170 - -- - -- - -- - -- - -- - --
INORGANIC CHEMICALS
Arsenic (ng/kg) 620 -- -- -- -- -- -- -- -- 2,000 -- -- -- -- -- --
Barium (Mg/kg) 2,200 -- - -- - -- - -- - -- - -- - -- - --
Cadmium (Mg/kg) <50 -- -- -- -- -- -- -- -- <400 -- -- -- -- -- --
Chromium (Hg/kg) 1,000 -- -- -- 1,750 2,250 3,000 3,750 3,750 3,600 -- -- -- -- -- --
Copper (Hg/kg) 1,400 -- -- -- 2,250 2,500 4,500 5,000 4,250 34,000 -- -- -- -- -- --
Lead (ug/kg)| < 1,000 -- - -- 2,100 1,800 1,100 1,100 1,300 8,000 -- -- -- -- -- --
Nickel (ug/kg) 1,350 -- -- -- -- -- -- -- -- 4,000 -- -- -- -- -- --
Silver (Mg/kg) < 200 -- -- -- -- -- -- -- -- <800 -- -- -- -- - --
Zinc (ug/kg) 4,800 -- -- -- -- -- -- -- -- 18,000 -- -- -- -- -- --

Notes References

< = Less than A Secor Phase Il Report - Appendix C - Merit Analytical Data (Secor, 200

-- = Sample was not analyzed for this constituent B Report of Supplemental Soil Assessment (Mursch, 2000)

VALUE = Concentration exceeds Part 201 Criteria for Protection of Drinking Water C Letter report from Earth Tech to Jill Groboski (US EPA), (Earth Tech, F
= Concentration exceeds Ecological Screening Level D Summary of Historic Metals Data (Mursch, 2005)

Human health Criteria for chromium are for hexavalent chromium

The Detection Frequency is presented as:
(Number of samples with constituent concentrations above the laboratory detection limit) / (Number of samples analyzed for constituent)

CWRL  Cooling Water Retention Lagoons NGA North Gate Area (Includes Adjacent Former Storage Tanks)
FBRA Furnace Brick Remediation Area OBP Old Borrow Pit Area

FCPL Former Chrome Plating Line OSSR Oil and Solvent Storage Rooms

FPDA Former Pit Degreaser Area Wetland  Wetland Northeast of PRR Property
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Appendix L, Table 3B
Summary of Soil Data
Part 201 Criteria Exceeded in Areas of Concern
Prairie Ronde Realty, Dowagiac, Michigan

Area Part 201 Residential Part 201 Direct Ecological
Drinking Water Contact Criteria (4) Screening Levels
Protection Criteria
3
CWRL (and API TCE, chromium (1) None Chromium (1),
Separator) copper, lead (2), zinc
FRBA Copper None Copper
FCPL None None None
FPDA TCE, arsenic, Arsenic Cadmium, chromium
chromium, silver (1), copper, lead,
silver, zinc
FUST None None None
NGA (and adjacent None None Lead
storage tanks)
OBP (and former None None Cadmium, lead (2),
incinerator) Copper
OSSR TCE, methylene None Naphthalene, copper
chloride
Wetland None None None

(1) Based on criteria for hexavalent chromium

(2) Lead concentration less than state default background level
(3) Source of criteria: MDEQ, 2004 (September 28, 2012 Update)
(4) Source of Ecological Screening Levels: USEPA, 2003

CWRL = Cooling Water Retention Lagoons
FRBA = Furnace Brick Remediation Area

FCPL = Former Chrome Plating Line

FCPA = Former Pit Degreaser Area

FUST = Former Underground Storage Tank Area
NGA = North Gate Area

OBP = Old Burn Pit

OSSR = Qil and Solvent Storage Room
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Appendix L, Table 4
Residential Indoor Air and Soil Gas Sampling Results
Prairie Ronde Realty, Dowagiac, Michigan

Reporting Reporting
TCE in Limit: TCE TCE in Limit: TCE
Indoor Air Indoor Air Soil Gas Soil Gas
Property Address Date Sampleq (ug/m3) (ug/m3) (ug/m3) (ug/m3) Comments/Sample IDs
Trip Blank 4/8/2009 ND 0.027 1B-040809
Trip Blank 8/7/2009 ND 0.027 1B-080/09
305 Louise 4/1/2009 ND 0.027 ND 2.1 305Louise-1A-040109, 305Louise-SG-040109
8/5/2009 0.27 0.027 ND 2.1 305Louise-1A-080509, 305Louise-SG-080509
307 Louise 4/8/2009 0.057 0.027 ND 2.1 307Louise-1A-040809, 307Louise-SG-040809
8/5/2009 0.26 0.027 ND 2.1 307Louise-1A-080509, 307Louise-SG-080509
309 Louise 4/1/2009 ND 0.027 ND 2.1 309Louise-1A-040109, 309Louise-SG-040109
7/23/2009 0.14 0.027 ND 2.1 309Louise-1A-072309, 309Louise-SG-072309
312 Louise 4/8/2009 0.47 0.027 330 8.2 312Louise-1A-040809, 312Louise-SG-040809
8/7/2009 0.8 0.027 260 4 312Louise-1A-080709, 312Louise-SG-080709
313 Louise 4/1/2009 0.029 0.027 ND 2.1 313Louise-IA-040109, 313Louise-SG-040109
8/5/2009 0.2 0.027 ND 2.1 313Louise-1A-080509, 313Louise-SG-080509
317 Louise 4/1/2009 0.35 0.027 410 20 317Louise-1A-040109, 317Louise-SG-040109
7122/2009 0.62 0.027 270 2.1 317Louise-1A-072209, 317Louise-SG-072209
401 Louise 4/1/2009 2.3 0.027 1600 21 401Louise-1A-040109, 401Louise-SG-040109
4/1/2009 2.3 0.027 1600 2.1 401Louise-1A-040109, 401Louise-SG-040109
9/24/2009 6.7 0.027 401Louise-IA-092409 (no sub-slab sample)
10/28/2009 0.27 0.027 20 2.2 401Louise-1A-102809, 401Louise-SG-102809
12/3/2009 0.099 0.038 7.3 2.1 401Louise-1A-120309, 401Louise-SG-120309
403 Louise 4/14/2009 0.68 0.027 200 9.3 403Louise-1A-041409, 403Louise-SG-041409
405 Louise 4/14/2009 0.27 0.027 81 2.1 405L ouise-1A-041409, 405Louise-SG-041409
8/5/2009 0.32 0.027 27 2.1 405Louise-IA-080509, 405Louise-SG-080509
407 Louise 4/1/2009 0.10 0.027 26 2.1 407Louise-1A-040109, 407Louise-SG-040109
8/7/2009 0.21 0.027 7 2.1 407Louise-IA-080709, 407Louise-SG-080709
409 Louise 4/8/2009 0.23 0.027 80 2.1 409L ouise-1A-040809, 409Louise-SG-040809
8/5/2009 0.18 0.027 24 2.1 409Louise-1A-080509, 409Louise-SG-080509
413 Louise 4/8/2009 0.79 0.027 2.6 2.1 413Louise-IA-040809, 413Louise-SG-040809
7/22/2009 0.99 0.027 ND 2.1 413Louise-1A-072209, 413Louise-SG-072209
415 Louise 4/1/2009 0.25 0.027 ND 2.1 415L ouise-1A-040109, 415Louise-SG-040109
7/22/2009 0.33 0.027 ND 2.1 415Louise-1A-072209, 415Louise-SG-072209
504 Louise 4/1/2009 0.038 0.027 ND 2.1 504Louise-1A-040109, 504Louise-SG-040109
8/5/2009 0.19 0.027 ND 2.1 504Louise-1A-080509, 504Louise-SG-080509
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Appendix L, Table 4
Residential Indoor Air and Soil Gas Sampling Results
Prairie Ronde Realty, Dowagiac, Michigan

Reporting Reporting
TCE in Limit: TCE TCE in Limit: TCE
Indoor Air Indoor Air Soil Gas Soil Gas

Property Address Date Sampled (ug/m3) (ug/m3) (ug/m3) | (ug/m3) Comments/Sample IDs
601 Louise 4/8/2009 0.36 0.027 ND 2.1 601Louise-IA-040809, 601Louise-SG-040809

7/22/2009 0.56 0.027 ND 2.1 601Louise-IA-072209, 601Louise-SG-072209
700 Louise 4/2/2009 0.042 0.027 ND 2.1 700Louise-1A-040209, 700Louise-SG-040209

8/6/2009 0.2 0.027 ND 2.1 700Louise-IA-080609, 700Louise-SG-080609

306 Florence 4/1/2009 0.11 0.027 ND 2.1 306Florence-1A-040109, 306Florence-SG-040109

7/22/2009 0.43 0.027 ND 2.1 306Florence-1A-072209, 306Florence-SG-072209
308 Florence 4/2/2009 0.042 0.027 ND 2.1 308Florence-1A-040209, 308Florence-SG-040209

7/23/2009 0.32 0.027 2.2 2.1 308Florence-IA-072309, 308Florence-SG-072309
313 Florence 4/9/2009 0.26 0.027 24 2.1 313Florence-1A-040909, 313Florence-SG-040909

7/22/2009 0.87 0.25 24 2.1 313Florence-1A-072209, 313Florence-SG-072209
315 Florence 4/2/2009 0.61 0.027 ND 2.1 315Florence-IA-040209, 315Florence-SG-040209

8/7/2009 0.82 0.027 ND 4 315Florence-IA-080709, 315Florence-SG-080709
Reporting
TCE in Limit: TCE in
Outdoor Air | Outdoor Air

Ambient Air Samples (ug/m3) (ug/m3) KEY:
UP-AA-040109 4/1/2009 ND 2.1 Above 2.1 ug/m3 (shaded)
DOWN-AA-040109 4/1/2009 ND 2.1 0.35 Detection of compound above reporting limit (bold)
UP-AA-040209 4/2/2009 ND 2.1 Results not available
DOWN-AA-040209 4/2/2009 ND 2.1 ND Not detected at stated Reporting Limit
UP-AA-040809 4/8/2009 ND 2.1
DOWN-AA-040809 4/8/2009 ND 2.1
UP-072309 7/23/2009 ND 2.1
DOWN-072309 7/23/2009 ND 2.1
UP-AA-080509 8/5/2009 ND 2.1
DOWN-AA-080509 8/5/2009 ND 2.1
UP-AA-080709 8/7/2009 ND 2.1
DOWN-AA-080709 8/7/2009 ND 2.1
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Appendix L, Table 5
PRR Building Indoor Air Data Summary

Prairie Ronde Realty, Dowagiac, Ml

Indoor Air PRR Office IMT
Compound Screening
Level® 23-Mar-12 25-Apr-12 25-Oct-12 12-Dec-12 1-Jan-13 15-Feb-13 Mar-13 |23-Mar-12 25-Apr-12 25-Oct-12 12-Dec-12 13-Jan-13 15-Feb-13  Mar-13
Comments Pre Post Post Post Post Post Post Post Post Post Post Post Post Post
ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation
Chloroethane 44,000 <0.12 - <0.12 0.37 <4.0 - <11 <0.12 - <0.12 <0.12 <0.12 - <0.72
1,1-Dichloroethane 77 0.028 - <0.081 <0.081 <1.2 <0.064 <1.6 0.081 -- <0.081 <0.081 <0.081 <0.059 <1l.1
cis-1,2-Dichloroethene 260® 8.0 - <0.079 <0.079 <1.6 0.14 <1.6 13 - 0.10 <0.079 0.11 0.38 <1.1
trans-1,2-Dichloroetheng 260 <0.056 -- <0.079 <0.079 <1.6 <0.062 <1.6 <0.056 -- <0.079 <0.079 <0.079 <0.058 <1.1
Tetrachloroethene 180 0.41 - 0.28 0.18 <2.7 0.87 <14 0.67 - 0.16 0.79 0.73 1.0 <0.92
1,1,1-Trichloroethane 22,000 0.74 -- 0.2 <0.11 <1.6 <0.086 <2.2 2.1 -- <0.11 <0.11 <0.11 0.082 <15
Trichloroethene 8.8 17 3.4 1.3 0.52 <2.1 0.97 <1l.1 39 10 1.5 0.41 0.72 3.2 <0.74
Vinyl Chloride 28 0.023 - <0.051 <0.051 <1.0 <0.040 <0.52 <0.013 - <0.051 <0.051 <0.051 <0.037 <0.35
Indoor Air . .
. South Rec. Park uality Truckin
Compound Screening Quality g
Level® 23-Mar-12 25-Apr-12 25-Oct-12 12-Dec-12 13-Jan-13 1-Feb-13 Mar-13 | 23-Mar-12 25-Apr-12 25-Oct-12 12-Dec-12 13-Jan-13 15-Feb-13  Mar-13
Comments Pre Post Post Post Post Post Post Pre Post Post Post Post Post Post
ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation
Chloroethane 44,000 <0.12 - <0.22 <0.12 <0.58 - <0.68 <0.22 - <0.012 <0.12 <0.012 - <0.75
1,1-Dichloroethane 77 0.12 - <0.15 <0.081 <0.40 <0.059 <1.0 1.9 - <0.081 <0.081 <0.081 <0.059 <1.1
cis-1,2-Dichloroethene 260® 3.6 - 3.7 0.46 0.77 3.5 2.4 3.3 - 0.56 0.41 0.75 <0.058 2.6
trans-1,2-Dichloroetheng 260 <0.056 -- <0.15 <0.079 <0.39 <0.058 <1.0 <0.10 -- <0.079 <0.079 <0.079 <0.058 <1.1
Tetrachloroethene 180 0.49 - 0.50 0.55 92 40.6 <0.87 0.92 - 0.64 0.95 49 32.8 1.3
1,1,1-Trichloroethane 22,000 1.1 -- 0.88 0.17 <0.53 0.44 <14 4.1 -- 0.21 0.17 0.17 0.52 <15
Trichloroethene 8.8 20 -- 22 7.1 4.6 13.3 12.5 30 8.1 7.6 6.1 55 16.8 15.0
Vinyl Chloride 28 0.089 - 0.18 <0.051 <0.25 <0.037 <0.33 0.091 - <0.051 <0.051 <0.051 0.10 <0.36
Notes:

All data presented in micrograms per cubic meter
Compounds analyzed by USEPA Method TO-15 Selective lon Monitoring (SIM).

Bold indicates a detection above reporting limit; yellow highlighted results exceed the industrial indoor air screening levels.

< - Not detected at or above the reported detection limit.

* = Data considered invalid due to loss of vacuum in canister during transit from PRR to laboratory

-- = Not sampled or not analyzed
USEPA - United States Environmental Protection Agency.

(a) USEPA Regional Screening Level for Industrial Air (USEPA, November 2012), adjusted for target risk of 1x10-5 and target hazard quotient of 1.

(b) Screening level not available. Screening level for trans-1,2-dichloroethene was used due to chemical structural similarities.
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PRR Building Indoor Air Data Summary
Prairie Ronde Realty, Dowagiac, Ml

Appendix L, Table 5

Indoor Air Velthouse Antiques Michigan Precision
Compound Screening
Level® 23-Mar-12 25-Apr-12 25-Oct-12 12-Dec-12 13-Jan-13 15-Feb-13 Mar-13 [23-Mar-12 25-Apr-12 25-Oct-12 12-Dec-12 13-Jan-13 15-Feb-13  Mar-13
Comments Pre Post Post Post Post Post Post Pre Post Post Post Post Post Post
ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation
Chloroethane 44,000 <0.12 - <0.12 <0.12 <0.12 - <0.78 <0.12 - <0.12 * <0.12 - <0.80
1,1-Dichloroethane 77 0.025 - <0.081 <0.081 <0.081 <0.059 <1.2 <0.020 -- <0081 * <0081 <0.059 <1.2
cis-1,2-Dichloroethene 260® 0.82 - 0.72 <0.079 <0.079 0.12 <1.2 0.36 - 1.9 * 0.62 3.1 3.2
trans-1,2-Dichloroetheng 260 <0.056 -- <0.079 <0.079 <0.079 <0.058 <1.2 <0.056 - <0.079 * <0.079 <0.058 <1.2
Tetrachloroethene 180 0.41 - 0.16 0.76 0.22 0.27 <0.99 0.23 - 0.45 * 44 29.9 132
1,1,1-Trichloroethane 22,000 1.6 - 0.31 0.34 0.19 0.21 <1.6 0.14 - 0.43 * 0.15 0.38 <1.7
Trichloroethene 8.8 26 3.9 6.7 3.3 1.7 29 1.8 6.0 -- 16 * 8.6 14.4 67.7
Vinyl Chloride 28 0.016 - <0.051 <0.051 <0.051 <0.037 <0.37 <0.013 -- 0.093 * <0.051 0.090 <0.39
Indoor_Alr North Rec. Park 1 North Rec. Park 2
Compound Screening
Level® 23-Mar-12 25-Apr-12 25-Oct-12 12-Dec-12 13-Jan-13 15-Feb-13 Mar-13 | 13-Jan-13 15-Feb-13 Mar-13
Comments Pre Post Post Post Post Post Post Post Post Post
ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation | ventilation
Chloroethane 44,000 <0.12 - <0.12 <0.12 <0.47 - <0.72 - -- <0.68
1,1-Dichloroethane 77 0.091 - 0.13 <0.081 <0.32 0.11 <1.1 -- - <1.0
cis-1,2-Dichloroethene 260® 2.5 - 5.1 0.72 1.9 10.5 2.9 - - 3.7
trans-1,2-Dichloroetheng 260 <0.056 -- 0.12 <0.079 <0.32 0.12 <1.1 - -- <1.0
Tetrachloroethene 180 0.30 - 0.58 1.3 56 31.6 <0.92 -- - <0.87
1,1,1-Trichloroethane 22,000 0.75 -- 1.0 0.34 <0.44 1.0 <15 - -- <1.4
Trichloroethene 8.8 20 - 24 7.0 9.8 37.6 15.4 - -- 19.0
Vinyl Chloride 28 0.065 -- 0.25 <0.051 <0.20 0.34 <0.35 -- - <0.33
Notes:

All data presented in micrograms per cubic meter
Compounds analyzed by USEPA Method TO-15 Selective lon Monitoring (SIM).
Bold indicates a detection above reporting limit; yellow highlighted results exceed the industrial indoor air screening levels.
< - Not detected at or above the reported detection limit.
* = Data considered invalid due to loss of vacuum in canister during transit from PRR to laboratory
-- = Not sampled or not analyzed
USEPA - United States Environmental Protection Agency.
(a) USEPA Regional Screening Level for Industrial Air (USEPA, November 2012), adjusted for target risk of 1x10-5 and target hazard quotient of 1.
(b) Screening level not available. Screening level for trans-1,2-dichloroethene was used due to chemical structural similarities.
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Appendix L, Table 5
PRR Building Indoor Air Data Summary
Prairie Ronde Realty, Dowagiac, Ml

Indoor_Alr Ambient Air
Compound Screening
Level® | 23.Mar-12 25-Apr-12 25-Oct-12 12-Dec-12 25-Oct-12 12-Dec-12
Comments Pre Post Post Post Post Post
ventilation | ventilation | ventilation | ventilation | ventilation | ventilation
Chloroethane 44,000 <0.12 - <0.12 -- <0.12 -
1,1-Dichloroethane 77 <0.020 - <0.081 -- <0.081 -
cis-1,2-Dichloroethene 260® <0.056 - <0.079 - <0.079 -
trans-1,2-Dichloroetheng 260 <0.056 - <0.079 -- <0.079 -
Tetrachloroethene 180 0.17 -- <0.014 - <0.014 --
1,1,1-Trichloroethane 22,000 <0.11 - <0.11 -- <0.11 -
Trichloroethene 8.8 0.14 0.19 <0.11 -- <0.11 -
Vinyl Chloride 28 <0.013 - <0.051 -- <0.051 --
Notes:

All data presented in micrograms per cubic meter

Compounds analyzed by USEPA Method TO-15 Selective lon Monitoring (SIM).

Bold indicates a detection above reporting limit; yellow highlighted results exceed the industrial indoor air screening levels.

< - Not detected at or above the reported detection limit.

* = Data considered invalid due to loss of vacuum in canister during transit from PRR to laboratory

-- = Not sampled or not analyzed

USEPA - United States Environmental Protection Agency.

(a) USEPA Regional Screening Level for Industrial Air (USEPA, November 2012), adjusted for target risk of 1x10-5 and target hazard quotient of 1.
(b) Screening level not available. Screening level for trans-1,2-dichloroethene was used due to chemical structural similarities.
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Appendix L, Table 6
PRR
Building Sub-Slab Soil Vapor Data Summary
Prairie Ronde Realty, Dowagiac, Michigan

Sub-Slab PRR Office / VMP-11 JMT / VMP-12
Soil Vapor
Compound Screening
Level® [23-Mar-12 07-Nov-12 12-Dec-12 13-Jan-13 15-Feb-13  Mar-13 | 23-Mar-12 7-Nov-12 12-Dec-12 13-Jan-13 15-Feb-13 Mar-13
Comments Pre Post Post Post Post Post Pre Post Post Post Post Post
SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS
Chloroethane 1,466,667 <10 <29 <16 <4.0 <24 <4.0 <20 <4.0 <4.0 <4.0 <0.78 <0.80
1,1-Dichloroethane 2,567 <5.8 <9.0 <4.9 <1.2 <3.7 <6.1 <12 <1.2 <1.2 <1.2 <1.2 <1.2
cis-1,2-Dichloroethene | 8,667® <7.6 <12 <6.4 <1.6 <3.6 <6.0 380 <1.6 <1.6 <1.6 <1.2 <1.2
trans-1,2-Dichloroethend 8,667 <7.6 <12 <6.4 <1.6 <3.6 <6.0 <15 <1.6 <1.6 <1.6 <1.2 <1.2
Tetrachloroethene 6,000© 17 <20 <11 5.9 14.4 7.4 <26 <2.7 <2.7 <2.7 1.1 <1.0
1,1,1-Trichloroethane 733,333 51 34 30 19 28.5 21.3 160 <1.6 <1.6 <1.6 <1.6 <1.7
Trichloroethene 293 1,000 910 620 460 671 474 1,800 <2.1 <2.1 <2.1 5.5 3.9
Vinyl Chloride 933 <2.4 <7.6 <4.1 <1.0 <4.1 <1.9 <4.9 <1.0 <1.0 <1.0 <0.37 <0.39
Sub-Slab . .
Soil Vapor South Rec. Park / VMP-15 Quality Trucking / VMP-16
Compound Screening
Level® [23-Mar-12  7-Nov-12 12-Dec-12 13-Jan-13 15-Feb-13 Mar-13 | 23-Mar-12 7-Nov-12 12-Dec-12 13-Jan-13 15-Feb-13  Mar-13
Comments Pre Post Post Post Post Post Pre Post Post Post Post Post
SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS
Chloroethane 1,466,667 <150 <7.6 <4.0 <4.0 <0.72 <0.80 <370 <270 <20 <43 <0.72 <3.6
1,1-Dichloroethane 2,567 <89 <2.3 <1.2 <1.2 <1.1 <1.2 520 <83 <6.3 <13 1.8 14.9
cis-1,2-Dichloroethene 8,667" <120 3 2.6 2.6 2.3 1.3 750 <110 11 38 8.1 57.2
trans-1,2-Dichloroethend 8,667 <120 <3.0 <1.6 <1.6 <1.1 <1.2 <270 <110 <8.2 <17 <1.1 <5.4
Tetrachloroethene 6,000© <200 <5.2 <2.7 5.7 12.8 4.1 <470 <190 15 84 33.0 79.6
1,1,1-Trichloroethane 733,333 <120 <3.1 <1.6 <1.6 <15 <1.7 10,000 740 88 270 32.9 264
Trichloroethene 293 14,000 220 170 200 139 73 33,000 7,700 690 2,400 261 3,160
Vinyl Chloride 933 <37 <2.0 <1.0 <1.0 <0.35 <0.39 <88 <70 <5.3 <11 <0.35 <1.7
Notes:

All data presented in micrograms per cubic meter

Compounds analyzed by USEPA Method TO-15.

Bold indicatres detection above reporting limit: yellow highlighted results exceed the industrial sub-slab vapor screening levels.

CAS - Chemical Abstracts Service.

< - Not detected at or above the reported detection limit.

* = Data considered invalid due to loss of vacuum in canister during transit from laboratory to PRR.

USEPA - United States Environmental Protection Agency.

(a) USEPA Regional Screening Level for Industrial Air (USEPA, November 2012), adjusted for target risk of 1x10-5 and target hazard quotient of 1, divided by USEPA -recommended
attenuation factor of 0.03.

(b) Screening level not available. Screening level for trans-1,2-dichloroethene was used due to chemical structural similarities.
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Appendix L, Table 6
PRR
Building Sub-Slab Soil Vapor Data Summary
Prairie Ronde Realty, Dowagiac, Michigan

Sub-Slab Velthouse Antiques / VMP-13 Michigan Precision / VMP-14
Compound Soil Vapor
Screening
Level(a) 23-Mar-12  7-Nov-12 12-Dec-12 13-Jan-13 15-Feb-13 Mar-13 | 23-Mar-12 7-Nov-12 12-Dec-12 13-Jan-13 15-Feb-13  Mar-13
Comments Pre Post Post Post Post Post Pre Post Post Post Post Post
SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS
Chloroethane 1,466,667 <140 <44 * * <0.75 <18.1 <88 <170 <170 <33 <0.80 <16.7
1,1-Dichloroethane 2,567 <80 <14 * * <1.1 <27.6 <51 <53 <52 <10 <1.2 <25.4
cis-1,2-Dichloroethene 8,667(b) 170 <18 * * 1.7 <27.2 <66 <69 <68 <13 <1.2 <25.1
trans-1,2-Dichloroethend 8,667 <100 <18 * * <1l.1 <27.2 <66 <69 <68 <13 <1.2 <25.1
Tetrachloroethene 6,000(c) <180 <30 * * 1.0 <23.2 <110 <120 <120 25 8.9 <21.4
1,1,1-Trichloroethane 733,333 3,300 40 * * 61.2 81.7 <68 <725 <70 <14 14.2 <34.4
Trichloroethene 293 32,000 1,400 * * 1,160 1,870 8,900 6,300 6,700 1,100 10,800 4,780
Vinyl Chloride 933 <34 <11 * * <0.36 <8.7 <21 <45 <44 <8.5 <0.39 <8.1
Su_b—SIab North Rec. Park 1/ VMP-17 North Rec. Park 2 / VMP-18
Compound Soil Vapor
Screening
Level(a) |23-Mar-12 7-Nov-12 12-Dec-12 13-Jan-13 15-Feb-13 Mar-13 | 13-Jan-13 15-Feb-13 Mar-13
Comments Pre Pre Post Post Post Post Post Post Post Post
SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS SSDPS
Chloroethane 1,466,667 <2.1 <7.6 <4.0 <4.0 <0.75 <0.78 <440 <0.75 <16.7
1,1-Dichloroethane 2,567 1.7 <2.3 <1.2 <1.2 <1.1 <1.2 <130 42.9 <25.3
cis-1,2-Dichloroethene 8,667(b) 8.2 3.4 2.8 2.8 3.3 2.7 770 1,790 <25.0
trans-1,2-Dichloroethene¢] 8,667 <1.6 <3.0 <1.6 <1.6 <1.1 <1.2 <180 11.7 <25.0
Tetrachloroethene 6,000(c) 170 <5.2 10 9.0 13.6 11.7 <300 64.4 <21.3
1,1,1-Trichloroethane 733,333 58 <3.1 <1.6 <1.6 <1.5 <1.6 460 855 <34.3
Trichloroethene 293 670 220 56 48 39.8 36.1 18,000 29,800 60.0
Vinyl Chloride 933 <0.51 <2.0 <1.0 <1.0 <0.36 <0.37 <110 <0.36 <8.0
Notes:

All data presented in micrograms per cubic meter

Compounds analyzed by USEPA Method TO-15.

Bold indicatres detection above reporting limit: yellow highlighted results exceed the industrial sub-slab vapor screening levels.

CAS - Chemical Abstracts Service.

< - Not detected at or above the reported detection limit.

* = Data considered invalid due to loss of vacuum in canister during transit from laboratory to PRR.

USEPA - United States Environmental Protection Agency.

(a) USEPA Regional Screening Level for Industrial Air (USEPA, November 2012), adjusted for target risk of 1x10-5 and target hazard quotient of 1, divided by USEPA -recommended
attenuation factor of 0.03.

(b) Screening level not available. Screening level for trans-1,2-dichloroethene was used due to chemical structural similarities.
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