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Land and Chemicals Division, LU-9J
77 West Jackson Blvd.

Chicago, IL 60604-3590

Attn: Ms. Mirtha Capiro

Re: Motors Liquidation Company — Former Delphi Harrison Thermal Systems Facility,
Former Moraine Engine Plant, Former Moraine Assembly Plant, Moraine, Ohio
Vapor Intrusion Verification Work Plan — Response to Comments

Dear Ms. Cépiro:

BOW Environmental Solutions, Inc. (BOW) submitted the Vapor Intrusion Verification
Work Plan (Work Plan) on behalf of Motors Liquidation Company (MLC) on March 11,
2010. MLC received comments from the United States Environmental Protection
Agency (US EPA) on the Work Plan on June 1, 2010. MLC submitted responses to
these comments to the US EPA on June 9, 2010, discussed the responses to these
comments with the US EPA and Ohio EPA at a meeting on June 14, 2010, and
submitted the revised Work Plan to the US EPA on June 21, 2010. The US EPA
provided additional comments to the Work Plan via e-mail on June 15 and June 23,
2010. MLC submitted a response to these comments via e-mail to the USEPA on July
1, 2010. On August 7, 2010, MLC received additional comments from the US EPA,
dated August 6, 2010, on the revised Work Plan. The responses to these additional
comments were submitted to US EPA on August 20, 2010. In addition, the revised
Work Plan was amended to incorporate these comments and was also submitted to US
EPA on August 20, 2010. On September 2, 2010, MLC received additional items for
discussion from the US EPA on the revised Work Plan and discussed these items with
the US EPA and Ohio EPA during a conference call held on September 2, 2010.
Responses to the items for discussion, as outlined in the September 2, 2010 conference
call are presented below. The revised Work Plan is also attached. MLC believes that
these responses satisfy the US EPA comments and will expedite the US EPA’s
approval. MLC will begin execution of this scope of work within two weeks of receipt of
US EPA approval and the completion of the public meeting. The attached schedule
(Figure 10 in the revised Work Plan) is contingent on receipt of US EPA’s approval by
September 20, 2010. Additionally, MLC is available to assist the US EPA with public
communication for implementation of the revised Work Plan.
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Response to ltems for Discussion

- Sample Collection Logs: Discuss alternatives for field personnel to
document additional construction (as-built) details from each soil-gas
sampling points. Also, there has to be some clear indication that the field
personnel has pre-recorded information at the time of sampling on the
corresponding maximum groundwater table elevation at each location.
Suggestion: the Sample Collection Log can be modified to clarify what
“sampling depth” stands for and include the following: surface elevation,
maximum groundwater table elevation, proposed/actual depth to bottom of
screen such that there is a unique log form pre-issued for each location,
thickness of sand pack, thickness of dry bentonite, thickness of hydrated
bentonite.

Response:

To address this comment, a soil-gas point construction log has been prepared for the
purpose of recording field data in a consistent manner for each soil-gas sampling point
and a step-by-step decision matrix has been prepared for the determination of the depth
of the deepest soil-gas screen elevation. The construction log is included with SOP 36
(Appendix A) and the decision matrix is illustrated in Figure 9 of the revised Work Plan.

- Calculation of internal volume: The proposed formula would overestimate
available internal volume, which becomes a conservative approach.
However, MLC needs to add “inner radius of borehole” to formula’s
footnotes, so that the volume of the sand pack can be calculated.

Response:

The formula in the text and sample collection log in SOP 36 (Appendix A) has been
revised to include the inner radius of the borehole.

- MLC’s response to US EPA comment 10 (c): The statement
“Documentation on cleaning procedures for flow controllers/regulators will
be obtained from the analytical laboratory and will be included in the final
report” should be included in the workplan.

Response:

The statement in the response to comment 10 (c) has been added to the revised Work
Plan in Section 5.

3400 DeWeese Parkway ¢ Dayton, Ohio ¢ 937.478.8221
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- MLC’'s response to US EPA comment 10 (d): Some of these details have
not included in the workplan but should have.

Response:

The statement in the response to comment 10 (d) has been added to the revised Work
Plan in Section 5 and SOP 36 in Appendix A.

- MLC’s response to US EPA comment 13 (a): Please at the call give us a
walk through the workplan and lab documents regarding the proposed QA
samples (field and laboratory). With regards to equipment blanks, a blank
sample needs to be collected for each piece of equipment per the US EPA
comment. When the results are available MLC can make a decision on
whether the blank samples need to be analyzed.

Response:

Quality assurance/quality control (QA/QC) samples were discussed during the
September 2, 2010 conference call. A table has been prepared to summarize the
QA/QC samples and is presented as Table B-3 in Appendix B in the revised Work Plan.

- MLC’'s response to US EPA comment 14: ARCADIS’ internal audit of field
activities should be included in the schedule from the workplan, including
reporting to US EPA.

Response:

Section 6 and Figure 10 of the revised Work Plan have been modified to include the
internal audit of field activities.

- Section 6. Schedule: Discuss some suggested schedule modifications as
follows: first sampling event in Fall under low-water table conditions and
second sampling event in Spring with low-water table. Consider heating
season conditions in Spring sampling. The last paragraph from this section
is very appropriate because it anticipates the need to move forward as
necessary with additional sampling between the 2 sampling events based
on the first round of sampling.

Response:

Section 6 and Figure 10 of the revised Work Plan have been modified to include fall and
spring soil-gas sampling events.

3400 DeWeese Parkway ¢ Dayton, Ohio ¢ 937.478.8221
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Section 7. Reporting: Discuss alternatives for MLC to report the results of
the first sampling event to US EPA relatively soon after sampling
completion. This reporting may include data summaries, field logs, figures
with actual sampling locations, summary of deviations and corrective
action during sampling, and others suggestions.

Response:

Section 7 of the revised Work Plan has been modified to include a discussion of
submittal of the soil-gas sample results to USEPA upon completion of the fall 2010
sampling event.

U.S. EPA's Request for Clarification (per my 8/30/10 e-mail): With respect to
Air Toxics Limited, please indicate if sample will be concentrated using a
cryogenic trap and/or hydrophobic multisorbent bed. QA/QC information
must be provided in the Vapor Intrusion Verification Work Plan and QAPP
Amendment to document the system used and its performance under
typical analysis conditions. Establish appropriate linkage to the Air
Toxics's Method Manual.

Response:

For further clarification on Air Toxics Methods Manual, please contact Ausha Scott with
Air Toxics Laboratory (916-605-3344).

U.S. EPA's Request for Clarification (per my 8/30/10 e-mail): Please clarify

linkages between the information from Section X. Quality Assurance from
SOP 36 (Subsurface Soil-Gas Sampling Using Single or Nested Ports) and

that from Tables 7-1 and 7-2 from the Air Toxics Limited Methods Manual.

For example, clarify abbreviations (e.g., QUAD, 5 & 20) and relationship to

pertinent methods modifications as applicable. For your reference, we are
attaching PDF copies of selected text from these mentioned documents.

Response:

For further clarification on Air Toxics Methods Manual, please contact Ausha Scott with
Air Toxics Laboratory (916-605-3344).

We look forward to receipt of US EPA approval and working with the US EPA on the
implementation of the revised Work Plan. Please call 937-478-8221, if you have any
guestions.

3400 DeWeese Parkway ¢ Dayton, Ohio ¢ 937.478.8221
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Sincerely,

Pamela L. Barnett, PG

Project Manager

BOW Environmental Solutions, Inc. on behalf of MLC
CC: H. O’'Connell, Ohio EPA

Enclosure

3400 DeWeese Parkway ¢ Dayton, Ohio ¢ 937.478.8221
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1. Introduction

As discussed during a meeting on February 11, 2010 between the United States
Environmental Protection Agency (U.S. EPA) and Motors Liquidation Company (MLC),
a field investigation was proposed to provide site-specific data to verify the previously
completed vapor intrusion risk assessment. This field investigation is being completed
to provide one line of evidence to further evaluate the potential for the vapor intrusion
pathway using a phased approach. During this field investigation soil-gas and
groundwater table samples will be collected. The field investigation will be focused
near potential off-site receptors (residential structures) located within proximity of the
MLC (formerly General Motors Corporation [GM]) former Moraine Facilities located in
Moraine, Ohio (Site). The areas of the field investigation are the neighborhoods
located to the southwest of the Site (Figures 1 and 2) and east of the Site (Figures 1
and 3). For both areas, the groundwater and soil vapor data will be used as part of the
overall weight of evidence for evaluating the vapor intrusion pathway. The specific data
and results to be considered for each area are presented below.

e Vapor Intrusion Study Southwest of the Site: Based on the existing lines of
evidence 1) groundwater in the upper aquifer exhibits concentrations of site-
specific volatile organic compound (VOCSs) that exceed Maximum Contaminant
Levels (MCLs) and 2) the risk assessment concluded that current and reasonably
expected future exposure of off-site residents to groundwater via vapor intrusion is
not expected to be significant. Due to the presence of VOCs in groundwater
potentially serving as a source of a vapor phase plume, additional verification
sampling in the neighborhood to the southwest (indoor air and sub slab samples)
will be conducted in a future phase regardless of the findings of this investigation.

e Vapor Intrusion Study East of the Site: Based on the existing lines of evidence 1)
groundwater in the upper aquifer does not contain site-specific VOC
concentrations that exceed MCLs; 2) residential homes are located greater than
100 feet from groundwater containing VOCs above the MCL; 3) waste
management units were not identified on the east side of the former Moraine
facilities; and 4) the risk assessment concluded that current and reasonably
expected future exposure of off-site residents to groundwater via vapor intrusion is
not expected to be significant. Based on the lack of a VOC source in soil or
groundwater, a future phase of investigation to the east will likely not be warranted.

This Vapor Intrusion Verification Work Plan (Work Plan) presents the scope of work for
the collection of soil-gas samples in these investigation areas.

Vapor Intrusion
Verification Work Plan

Motors Liquidation Company
Moraine, Ohio
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1.1 Site Background

A multi-phased Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) was completed for the following former Moraine Facilities Sites
(Figure 1): former Delphi Harrison Thermal Systems Moraine Plant (former Delphi
Thermal Moraine [leased to Delphi Corporation between January 1999 and September
2003]), former General Motors Powertrain Group, Moraine Engine Plant (former
Moraine Engine), and former General Motors Truck Group, Moraine Assembly Plant
(former Moraine Assembly) and approved by the U.S. EPA in June 2000 (ARCADIS
Geraghty & Miller, Inc. 2000a and b, ENVIRON Corporation 2000a and b). The RFI,
conducted during the period of 1992 to 1998, identified that the primary source area of
VOCs at the three former facilities is located at the Area of Interest (AOI) 7 - Former Oil
House Area, in the northern portion of the former Moraine Engine facility. Former GM
implemented a supplemental groundwater investigation from 2005 to 2008 to further
refine the understanding of groundwater chemistry and hydrogeology both on-site and
off-site for the final corrective measures implementation. Interim Measures to address
the VOCs in groundwater have been implemented since 1996 for the upper aquifer and
1991 for the lower aquifer. The site-specific VOC parameter list is: benzene, 1,1-
dichloroethane (1,1-DCA), 1,1-dichloroethene (1,1-DCE), cis-1,2-DCE, trans-1,2-
dichloroethene (trans-1,2-DCE), ethylbenzene, tetrachloroethene (PCE), toluene,
1,1,1-trichloroethane (1,1,1-TCA), trichloroethene (TCE), vinyl chloride, and xylenes.
The site conceptual model, the updated human health risk assessment, the interim
measures completed to date, and the final recommended site-wide corrective
measures were presented in the Corrective Measures Proposal (CMP) (ARCADIS, Inc.
2008).

1.2 Baseline Risk Assessment Summary

As part of the CMP (ARCADIS, Inc. 2008), an updated evaluation including Johnson
and Ettinger (J&E) modeling was completed for potential soil and groundwater
exposure pathways and receptors identified since the completion of the RFI (ENVIRON
Corporation 2000a and b). Included in this evaluation was exposure of on-site indoor
workers to constituents in soil and groundwater via vapor intrusion and exposure of off-
site routine workers and residents to constituents in groundwater via vapor intrusion.
Details of this evaluation are located in Appendix G “Supplemental Human Health Risk
Assessment” of the CMP.

The conclusions of the updated risk analysis are presented in the CMP and are
summarized as follows:
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Routine Worker Vapor Intrusion Exposure

The risk assessment completed as part of the CMP evaluated potential exposure of
on- and off-site routine workers to groundwater via vapor intrusion. Cumulative
cancer risk and hazard index (HI) estimates were computed for hypothetical routine
worker vapor intrusion exposure to groundwater at and downgradient of the Site.
Based on sampling data from on- and off-site monitoring wells the well-specific
exposure estimates did not exceed a cumulative cancer risk limit of 10 or non-
cancer Hl limit of 1 for any on-site or off-site wells. Therefore, current and reasonably
expected future exposure of on- or off-site routine workers to groundwater via vapor
intrusion is not expected to be significant.

Resident Vapor Intrusion Exposure

The risk assessment completed as part of the CMP evaluated potential exposure of
off-site residents to groundwater via vapor intrusion. Based on data obtained from
on- and off-site monitoring wells, well-by-well cancer risk and non-cancer Hl
estimates for resident groundwater vapor intrusion exposure do not exceed the
cumulative cancer risk limit of 10 or the HI limit of 1 for any on-site and off-site wells.
Therefore, current and reasonably expected future exposure of off-site residents to
groundwater via vapor intrusion is not expected to be significant.

1.3 Vapor Intrusion Verification Work Plan Objectives

The overall objective of this Work Plan is to collect additional lines of evidence for
evaluating the vapor intrusion pathway. The specific objectives for the southwest and
east areas are as follows:

® Evaluate the presence of site-specific VOCs in soil-gas in the neighborhood right-
of-way southwest and east of the Site.

® |dentify VOC concentrations in soil-gas at each of the sampling depths as a means
to determine soil-gas migration and attenuation moving away from source areas
(i.e., groundwater). Soil-gas data will also be used to correlate VOC
concentrations below nearby residential homes and aid in the selection of homes
for additional sampling southwest of the site.

® Evaluate the potential for groundwater to serve as a source for VOCs in soil-gas.
This will be accomplished by collecting water table groundwater samples from
temporary well points at the same location and prior to installation of the soil-gas
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sampling points to qualitatively determine concentrations of site-specific VOCs
within shallow groundwater (presence or absence).

® Update the site conceptual model through the collection of site-specific
geotechnical data.

® Confirm concentrations of site-specific VOCs in groundwater remain consistent
with historic sampling data east of the Site in permanent monitoring wells GM-25
and GM-77S (quantitative data).

1.4 Vapor Intrusion

Vapor intrusion is defined as vapor phase migration of volatile organic and/or inorganic
compounds into occupied buildings from underlying contaminated groundwater and/or
soil. A vapor intrusion pathway is complete if there is human exposure to the vapors.
If the pathway is complete, the vapor concentrations should be assessed to determine
if the potential risk to human health is acceptable or unacceptable. If the risk is
unacceptable then vapor mitigation may be implemented. There are multiple ways to
evaluate vapor intrusion. The three basic types of evaluation by physical sampling
include soil-gas, sub-slab gas, and indoor air sampling. Soil-gas sampling is generally
used to focus a subsequent sub-slab or indoor air investigation; however, it also
provides an additional line of evidence to further understand the possibility that the
pathway is incomplete. Sub-slab sampling is a multiple step process that requires
property access and coordination with the building owner and/or occupant to core
through the building foundation and collect an air sample. Indoor air sampling is the
collection of vapor samples within a building. Indoor air sampling may have
complications such as the potential for background sources of vapors (e.g., household
cleaners, gasoline).

Soil-gas sampling will be used at the Site investigation areas to evaluate whether
VOCs are present in soil-gas and to evaluate soil-gas migration and attenuation
moving away from the source (i.e., groundwater). Nested multi-depth ports will be
installed to determine a vertical profile and calculate attenuation factors for vapors
migrating through soil. Soil-gas sampling points installed near the groundwater table
will be used to evaluate the partitioning of constituents from groundwater to the vapor
phase (for soil-gas samples collected near monitoring wells). Collecting soil-gas
samples from immediately above the groundwater which may be serving as a source
should be a worst-case scenario. Shallow soil-gas sampling points will be installed at
depths just below the depth of a typical basement and slab-on-grade foundation.
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Additionally, soil-gas data, along with site-specific geotechnical data, may be used to
refine the site conceptual model regarding the vapor intrusion pathway.

Vapor Intrusion
Verification Work Plan

Motors Liquidation Company
Moraine, Ohio
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2. Vapor Intrusion Study within Neighborhood Southwest of the Site

The neighborhood located to the southwest of the Site consists of approximately 60
occupied structures on approximately 75 residential parcels. Additional properties
including a church located at 3001 Lakehurst Court, and an active gas station/service
shop located at 2901 Sellars/Main Street are present within this neighborhood.

The active gas station/service shop located at 2901 Sellars/Main Street contains
underground storage tanks (USTs). All UST facilities must register and abide by all
regulations and laws under the Bureau of Underground Storage Tank Regulations
(BUSTR) under the Ohio State Fire Marshall's office. The gas station (Moraine Drive-
Thru, Inc.) is registered under facility ID 57000030. The gas station has USTs that
contain gasoline, diesel and kerosene; however, no active releases have been
reported. The constituents associated with petroleum use under the BUSTR 2005
Technical Guidance Manual fall under Analytical Groups 1 and 2 and included
benzene, toluene, ethylbenzene, xylenes (BTEX), polynuclear aromatics, and total
petroleum hydrocarbons. BTEX is part of the site-specific VOC list; however, BTEX
constituents are not present in the groundwater plume extending beneath the
neighborhood to the southwest. If BTEX is detected in soil-gas samples collected in
close proximity to the gas station, further evaluation might be required to determine the
origin of the soil-gas containing BTEX.

Homes in the neighborhood have partial basements, full basements, crawl-spaces or
slab-on-grade construction. Specific construction and property details for this
neighborhood are provided on Table 1. To provide an understanding of groundwater
quality within the deeper portions of the upper aquifer, Section 2.1 discusses
concentrations of site-specific VOCs in groundwater beneath this neighborhood during
recent groundwater sampling of permanently installed wells. To verify if shallow
groundwater is serving as a source of site-specific VOCs in soil-gas within this
neighborhood, soil-gas monitoring points will be installed and shallow groundwater
samples will be collected from temporary well points as discussed in Section 2.2.

2.1 Groundwater Sampling Results
General groundwater flow is west/southwest in the vicinity of the neighborhood

southwest of the Site. Groundwater in the upper aquifer southwest of the Site exhibits
concentrations of site-specific VOCs above MCLs.
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Recent groundwater sampling results are included on Table 2 and on Figure 4 for site-
specific VOCs. Monitoring wells within the neighborhood include well pairs GM-15/16
located south of Old Sellars Road and west of Portage Road, GM-47/50 located on the
north side of Telhurst Road and east of Portage Road, and GM-63/64 located north of
Hoylake Court between Dryden Road and Portage Road. The most shallow wells of
the pairs are GM-16 (well screen is from 48-58 feet below land surface [bls]), GM-50
(well screen is from 30-40 feet bls), and GM-63 (well screen is from 30-40 feet bls). All
monitoring wells within the neighborhood are screened below the water table. An
additional monitoring well (WSU-23) owned by Wright State University is not
associated with the Site. This well is only used for site-wide potentiometric surface

mapping.

Detected site-specific VOCs in the upper aquifer wells (GM-16, GM-50, and GM-63)
are 1,1,1-Trichloroethane (1,1,1-TCA), 1,1-Dichloroethene (1,1-DCE),
Tetrachloroethene (PCE), Trichloroethene (TCE), cis-1,2-Dichloroethene (cis-1,2-
DCE), and trans-1,2-DCE. Concentrations detected during the 2009 site-wide
groundwater sampling (ARCADIS, Inc. 2010) of PCE and TCE in the shallowest wells
were above the U.S. EPA MCL for PCE and TCE. All three wells had concentrations
of PCE of 110 micrograms per liter (ug/L) and concentrations of TCE ranged from 74
Mg/L in GM-16 to 120 pg/L in both GM-50 and GM-63.

2.2 Groundwater and Soil-Gas Sampling Points

A total of eight soil-gas sampling points are proposed to be installed within the right-of-
way (between the street and the sidewalk) within the neighborhood and one soil-gas
sampling point is proposed to be installed across the street near the Moraine City
Building (Figure 2). MLC will coordinate access with the City of Moraine and obtain all
permits necessary and work with utility companies for clearance to complete the work.

Figure 2 shows the location of the nine soil-gas sampling locations. These locations
may be modified based on the presence of utilities. At a minimum, information on
utilities will be used to further evaluate soil-gas results. Geotechnical samples will be
collected at up to four discreet depth intervals at respective soil-gas sampling locations
outlined on Figure 2. Samples will be submitted to DLZ Laboratories in Columbus,
Ohio (DLZ) for analysis of grain size (American Society for Testing and Materials
[ASTM] Method D422/D1140), specific gravity (ASTM Method D854), permeability
(ASTM Method D2434), moisture content (ASTM Method D2216), and air filled/water
filled and total porosity (calculation). Details regarding laboratory methods for these
analyses and the porosity calculation are included in Appendix B.

Vapor Intrusion
Verification Work Plan

Motors Liquidation Company
Moraine, Ohio
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Groundwater table samples will also be collected in the same boring as the soil-gas
point is installed. A schematic providing details for groundwater sample collection is
provided on Figure 6 and methodologies for groundwater sampling using low flow
methodology will be discussed in Section 4.2 and Standard Operating Procedure
(SOP) 24A in Appendix A.

Methodologies for installation of the soil-gas sampling points will be discussed in
Section 4.3 and SOP 36 included in Appendix A. A schematic providing installation
details of the soil-gas sampling point is provided on Figure 6. All soil-gas sampling
points will be installed as permanent monitor points and completed at the surface with
a sub-grade vault with flush-mounted lid and a concrete pad to inhibit tampering and
ensure integrity of the soil-gas sampling points. Two soil-gas sampling events will be
completed, one event this summer and one event later this fall closer to the heating
season. Soil-gas sample collection procedures are presented in Section 5.
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3. Vapor Intrusion Study East of the Site

East of the Site (along Southbound Kettering Boulevard) is primarily residential. The
potential for site-specific VOCs to be present in the soil-gas east of the Site is not
expected based on upper aquifer groundwater concentrations from permanently
installed wells (Section 3.1). In addition, waste management units were not identified
on the east side of the former Moraine facilities. To confirm the absence of site-
specific VOCs east of the Site, select upper aquifer groundwater wells will be
resampled and three soil-gas monitoring points will be installed and sampled (Section
3.2).

3.1 Groundwater Sampling Results

Groundwater flows west/southwest in vicinity of the eastern boundary of the Site.
Concentrations in the upper aquifer groundwater east of the Site exhibit concentrations
of site-specific VOCs below MCLs.

Recent groundwater sampling results are included on Table 2. Monitoring wells within
the neighborhood east of the Site include well pair GM-77S/77D and GM-84.
Concentrations in GM-77S were below detection limits for all site-specific VOCs. GM-
77D is screened below the regional clay till. During the 2007/2008 supplemental
groundwater investigations, vertical aquifer profile samples were collected at the
location of monitoring well GM-84. Concentrations from the shallow upper aquifer
sample collected from 32 to 37 feet bls were below laboratory reporting limits for all
site-specific VOCs with the exception of PCE (1.4 pg/L). Additional vertical aquifer
profile sampling data collected during the installation of monitoring well GM-84 is
located on Table 2.

Well pair GM-53/54, and wells GM-58, GM-70, and GM-25 are all located along the
eastern boundary of the Site. GM-53 is screened near the water table (well screen
from 23-33 feet bls), GM-25 is screened in the lower portion of the upper aquifer (well
screen from 48-58 bls), and GM-54, GM-58, and GM-70 are screened in the lower
aquifer. Concentrations of site-specific VOCs in upper aquifer wells GM-25 and GM-53
were below detection limits during the most recent sampling data (Table 2).

During the 2006 and 2007/2008 supplemental groundwater investigations, vertical
aquifer profile samples were collected at the location of monitoring wells GM-58 and
GM-70. The analytical results from a groundwater sample collected from 25-30 feet
bls at the location of GM-58 indicated that site-specific VOCs were present above
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laboratory reporting levels (ARCADIS, Inc. 2007). The analytical results from a
groundwater collected at the location of monitoring well GM-70 from 40-45 feet bls
indicated that site-specific VOCs were below reporting limits with the exception of PCE
detected with a concentration of 4.5 pg/L (ARCADIS, Inc. 2008).

3.2 Groundwater and Soil-Gas Sampling Points

Groundwater samples will be collected from upper aquifer monitoring wells GM-25 and
GM-77S. Monitoring well GM-25 was last sampled in 1999 and GM-77S in 2007.
Confirming the absence of site-specific VOCs in the groundwater at GM-25 and GM-
77S will provide data to confirm that groundwater does not serve as a source of site-
specific VOCs in soil-gas.

Three soil-gas sampling points will be installed along the eastern boundary of the Site
(Figure 3). The center soil-gas sampling point will be installed east of monitoring well
GM-70 on the property boundary with one approximately 350 feet to the northeast
along the property boundary and one approximately 500 feet to the southwest along
the property boundary (Figure 5). Geotechnical samples will be collected at up to four
intervals during installation of the center soil-gas sampling point east of GM-70.
Samples will be submitted to DLZ for analysis of grain size (ASTM Method
D422/D1140), specific gravity (ASTM Method D854), permeability (ASTM Method
D2434), moisture content (ASTM Method D2216), and air filled/water filled and total
porosity (calculation). Details regarding laboratory methods for these analyses and the
porosity calculation are included in Appendix B.

Groundwater table samples will be collected in the same boring as the soil-gas point is
installed. A schematic providing details for groundwater collection is provided on
Figure 6 and methodologies for groundwater sampling are discussed in Section 4.2
and SOP 24A in Appendix A.

Methodologies for installation of the soil-gas sampling points are discussed in Section
4.3 and SOP 36 included in Appendix A. A schematic providing installation details of
the soil-gas sampling point is provided on Figure 6. The soil-gas sampling points will
be considered permanent and completed at the surface with a sub-grade vault with
flush-mounted lid and a concrete pad to inhibit tampering and ensure integrity of the
soil-gas sampling point. Two soil-gas sampling events will be completed, one event
this summer and one event later this fall closer to the heating season. Soil-gas sample
collection procedures are presented in Section 5.

10
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4. Soil-Gas Sampling Point Installation
4.1 Drilling Methodology

The soil-gas sampling points will be drilled and installed using the direct push method.
The drill rig will be outfitted with a dual-core sampler to ensure borehole stability during
advancement. Prior to drilling, all locations will be cleared of underground utilities by
contacting the Ohio Utility Protection Service (OUPS), coordinating with the City of
Moraine and Montgomery County and by passive methods such as air- or wet-knifing
to a depth of approximately 10 feet bls.

At all locations, the boring will be advanced to the groundwater table. Continuous soll
samples will be collected for lithology and screened using a photo-ionization detector
(PID). All non-disposable down-hole equipment will be decontaminated between
locations.

Geotechnical sample collection at the specified locations will require a separate boring
to be completed using hollow-stem auger drilling method. This drilling will be
completed by the direct push drilling rig, which is capable of completing borings using
hollow-stem auger drilling methods. After completion of these borings, the borehole
will be abandoned by using bentonite chips or slurry.

4.2 Groundwater Sample Collection

At each of the soil-gas sampling point locations, a water table groundwater sample will
be collected from a temporary well point (Figure 6). Once the boring has reached the
water table (approximately 20 feet bls), a stainless steel well screen will be extracted
from the dual casing (Appendix A). A nominal amount of groundwater will be purged
from the well screen using a submersible pump. The groundwater removed during this
development will include three times the volume of water within the dual casing. After
development, groundwater samples will be collected use low-flow methodology.
Additional samples (duplicates — 1 per 20 samples) will be collected and trip blanks
added for quality assurance and quality control (QA/QC) requirements. The
groundwater samples will be submitted to TestAmerica Laboratories of North Canton,
Ohio for analysis of site-specific VOCs by U.S. EPA method 8260B. Laboratory
methodology and QA/QC information are attached in electronic format in Appendix B.
Details for the groundwater sampling collection are located in Appendix A; SOP 24A.
The draft Quality Assurance Project Plan (QAPP) with amendments will be followed for
this Work Plan (ARCADIS, Inc. 2003).
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4.3 Historic Groundwater Table Fluctuations

The soil-gas installation depth nearest to the (groundwater table) will be installed at
approximately 2 feet above the maximum groundwater elevation to ensure that the
soil-gas sample point screen will not become saturated by groundwater fluctuations.
This was determined by examining groundwater levels collected from 2006 through
2009 (Table 3). Groundwater maximum, minimum and mean elevations were
calculated from wells in the vicinity of the proposed soil-gas sample point locations.
The results from the calculations are presented in Table 3 and graphically presented in
Figures 7 and 8 for the neighborhood southwest and the eastern site property
boundary, respectively. The groundwater table in the vicinity of the neighborhood
southwest of the site fluctuates no more than 5 feet from the minimum to the
maximum. The groundwater table at the eastern boundary of the site fluctuates no
more than 6 feet from the minimum to the maximum. Setting the soil-gas sampling
point screens at approximately 2 feet above the maximum groundwater elevation will
ensure fluctuations in groundwater will not compromise the deepest soil-gas sampling
point.

4.4 Soil-Gas Sample Point Installation

After completion of the boring, three soil-gas sampling points will be installed within
each borehole at discreet intervals (Figure 6). The soil-gas sampling points will be
installed approximately 2 feet above the maximum groundwater table elevation to
collect soil-gas at the potentially highest concentrations present, and at depths to
correspond to residential structures with basements and crawl space/slab-on-grade
construction. Historic fluctuations of the groundwater table were considered for the
determination of the deepest soil-gas sampling point depth. If the current groundwater
elevation at the time of installation is higher than the historic maximum groundwater
elevation then the deepest point will be adjusted to two feet above the new maximum
groundwater elevation. In order to help facilitate this field decision, a decision matrix
has been established for setting the deepest soil-gas sampling point (Figure 9). The
overall goal is to install the deepest point close to the top of the water table without
being submerged (Section 4.3). Based on an analysis of water table depths (see
Section 4.3), soil-gas samples will be collected from the following three depths:
approximately 2 feet above the maximum groundwater table elevation; 11 feet bls; and
6 feet bls (approximate depth of a basement). Overall, the sample depths were
selected to provide information on the vertical attenuation of soil-gas moving away from
the groundwater table. The sample at approximately 2 feet above the maximum
groundwater table elevation will provide information on VOC concentrations in soil-gas
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close to the source and will represent a worst-case scenario. This depth corresponds
to approximately 14 to 17-feet bls in the southwest area and 17 to 25 feet bls in the
east area, depending on the surface elevation. The 11 foot and 6 foot bls samples will
provide information on the attenuation of soil-gas through the soil column. In particular,
data from 6 feet bls will provide some preliminary information on concentrations that
may be present below nearby residential homes.

After completion of the boring and collection of the groundwater sample, the direct
push tooling will be pulled back to allow formation collapse to install the first soil-gas
sampling point. The shallow subsurface geology (less than 30-feet below land surface)
in the vicinity of the investigation area is comprised of fine- to coarse-grained
unconsolidated glacial deposits. These deposits consist of sand and gravel with little
fines. Based on the geology the formation collapse will be homogeneous during
installation of the soil-gas sampling points and will not seal off the borehole or create a
preferential pathway from the groundwater to the soil-gas sampling points. Appendix C
contains selected boring logs in the area of the investigations. The first sampling point
will be installed approximately 2 feet above the maximum groundwater table elevation
to ensure that the soil-gas sampling point will not be submerged. The soil-gas
sampling point will be surrounded by a sand pack to approximately 6 inches above the
sampling point. Dry granular bentonite will be placed on top of the sand pack followed
by hydrated bentonite to about 2 inches from the base of the next soil-gas screen.
Sand will be placed above the bentonite and the next soil-gas sampling point installed
at 11 feet bls and surrounded by sand extending 6 inches above the sampling point.
Dry granular bentonite will be placed on top of the sand pack followed by hydrated
bentonite to approximately 2 inches below the base of the shallowest screen set at 6
feet. Sand will be poured to 6 inches above the final screen and bentonite will be
added to approximately 2 feet from the surface to which a well vault will be installed.
Approximately 3 feet of bentonite (hydrated on top of dry) will be above the shallowest
sample port to ensure no short-circuiting with ambient air. All information regarding the
sample port installation will be recorded on the soil-gas point construction diagram
(Appendix A).

The soil-gas sampling point will be constructed of a 6-inch stainless steel screened
implant connected to Teflon tubing extending to the surface with a clean brass needle
valve. After installation, sample points will be allowed to equilibrate for 48-hours prior
to sampling (CEPA, 2010).
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5. Soil-Gas Sampling

A field instrument will be used on-site during sampling to measure temperature,
barometric pressure, and relative humidity. Prior to sampling, all points will be checked
for leaks by administering helium gas as a tracer with a sealed manifold.
Concentrations of helium will be monitored from Tedlar bags and recorded inside the
manifold and from the shallowest screened interval as soil-gas is purged prior to
sampling (SOP 37; Appendix A).

A total of three volumes of air (tubing plus screen, sand pack, and dry granular
bentonite pore space) will be purged prior to sampling with a flow rate not exceeding
50 milliliters per minute (SOP 36; Appendix A). Soil-gas sample points will be sampled
using Method TO-15 for site-specific VOCs. Each soil-gas sample will be collected in a
batch certified 250 mL SUMMA®-type canister provided and analyzed by Air Toxics,
Folsom, California (Air Toxics). Flow controllers are cleaned, inspected, and set by the
analytical laboratory prior to the sampling event. Documentation on completion of
batch certification for canisters and cleaning procedures for flow controllers/regulators
will be obtained from the Air Toxics and will be included in the summary report. During
sampling, the duration of sampling will be monitored to ensure the flow controllers are
working properly. All SUMMA ®-type canisters received from Air Toxics will be
checked for correct vacuum. The vacuum gauges provided by the analytical laboratory
as part of the sample train (i.e., canister and flow controller) are used to record the
initial and final vacuums in the air sampling canister. Pre-sampling vacuum in the
canister should be between -30 inches of mercury (in Hg) and -25 in Hg. In the event a
canister is not within this initial range, it will be rejected and a new canister, flow
controller and vacuum will be similarly checked. As a further quality control measure
(as outlined in SOP 36; Appendix A) samples will be terminated when the sample
duration is finished (approximately 4-minutes) or the canister reaches -5 in Hg,
whichever comes first, as a quality control measure. Laboratory methodology and
QA/QC information are attached in electronic format in Appendix B. Additional QA/QC
samples (duplicates — 1 per 20 samples) will be collected. The draft QAPP with
amendments will be followed for this Work Plan (ARCADIS, Inc. 2003).

14



ARCADIS Vapor Intrusion

Verification Work Plan

Motors Liquidation Company
Moraine, Ohio

6. Schedule
The field investigation schedule is presented on Figure 10 and outlined below:

e Public meeting, obtain a permit to drill from the City of Moraine (9/27/2010-
10/1/2010);

e The field work preparation including subcontractor procurement and contact
Ohio Utility Protection Service (OUPS) (10/4/2010-10/15/2010);

o Drilling, groundwater sample collection, and soil-gas sampling point installation
(10/18/2010-11/5/2010);

¢ Soil-gas sampling will be scheduled to capture temporal and seasonal variations
and is estimated to take five days to complete; the first round of soil-gas
samples from the soil-gas sampling points will be completed the week
following the drilling and soil-gas sampling point installation in the fall
(11/8/2010-11/12/2010); and

e The second soil-gas sampling will be completed in the spring (3/14/2011-
3/18/2011).

During the first soil gas sampling event an internal audit will be conducted to confirm
adherence to field procedures outlined in the work plan and SOPs. Based on the first
round of data results, immediate action including sub-slab soil-gas and indoor air
sampling may be necessary, prior to collecting a second round of soil vapor data.
Upon completion of the first round of soil-gas sampling in November 2010, a data
package containing the soil-gas analytical results will be presented to the U.S. EPA. A
summary report will be prepared and submitted to the U.S. EPA after both sampling
events are completed (April 25, 2011).
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7. Reporting

Upon completion of the first round of soil-gas sampling in November 2010, a data
package containing the soil-gas analytical results will be presented to the U.S. EPA.
After completion of the second round of soil-gas sampling and receipt of the analytical
data, a summary letter report for both sampling events will be completed and submitted
to the U.S. EPA. The report will include a summary of all the data collected including
quality assurance/quality control samples, data validation report, discussion of results,
and as appropriate, recommendations for future work related to soil-gas at the Site.
The generic screening criteria provided from US EPA (2002) guidance will be used as
part of the overall weight of evidence for evaluating the soil-gas results collected in the
right-of-way (Table 4). If soil-gas results are below the generic screening criteria, this
will provide another line of evidence that the vapor intrusion pathway is incomplete.
Additional considerations will include shallow groundwater data results, the distance to
VOCs in groundwater, the presence of utility lines, and the risk assessment results.
The report will include a figure of the actual location of all soil-gas sampling points
which were installed and a tabular result of all soil-gas samples and groundwater
samples collected as part of this investigation. Attachments to the report will include
the geotechnical data, laboratory data, and soil boring logs completed as part of this
investigation.
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Table 1. Property Information Details for Neighborhood Located Southwest of Site, Motors Liquidation Company, Moraine, Ohio.

Basement/
Crawl Square | No. of | No. of

Parcel ID Number |Owner Addresses Acres Space Year Built | Footage | Rooms | Floors | Land Use
J441210060001 Deborah Dunn 3005 Old Sellars Road 0.1212 . .
JA241210060002 0.1135 Crawl 1942 780 5 1 Residential
J441210060003 Ron & Shirley Millet 3009 Old Sellars Road 0.1136 Full 1942 989 5 1 Residential
J441210060004 Sam Angelo 3013 Old Sellars Road 0.1136 None 1942 1728 8 2 Residential
J441210060005 Margaret Humston 3017 Old Sellars Road 0.1136 Crawl 1967 1008 5 1 Residential
J441210060006 Wayman & Wilma Donegia |3021 Old Sellars Road 0.1136 None 1937 1200 5 2 Residential
J441210060007 0.079
J441210060024 Brent Schrader 3022 Lakehurst 0.1061 Full 1957 780 5 1 ) )
7441210060025 Residential
J441210060026 Judith McCoy 3020 Lakehurst 0.1061 Part 1943 720 4 1 Residential
J441210060027 Wayman & Wilma Donegia  |3018 Lakehurst 0.1061 Part 1942 945 4 1 Residential
J441210060028 Anthony Denny 3016 Lakehurst 0.1061 Crawl 1967 1404 7 1 Residential
J441210060029 Gwendolyn Sargent 3010 Lakehurst 0.1061 Crawl 1968 1008 5 1 Residential
J441210060030 Robert Wagner 3000 Lakehurst 0.1061 Full 1942 897 5 1 Residential
J441210060031 0.0985
J441210060032 Melissa Cochran 2920 Lakehurst 0.146 Part 1940 1296 7 15 Residential
J441210060033 Reed Henderson 2916 Lakehurst 0.1229 Part 1944 528 4 1 Residential
J441210060034 Ella Miller 2912 Lakehurst 0.1212 Full 1942 997 4 1 Residential
J441210060035 Dillard & Marie McAfee 2908 Lakehurst 0.1858 Crawl 1925 816 4 1 Residential
J441210060036
J441210060042 Wendell Quillen 2909 Sellars Road 0.2314 None 1937 1095 5 1 Residential
J441210060044 James J. Hall 2917 Old Sellars 0.1157 Full 1939 840 5 1 Residential
J441210060045 Bruce Poston 2921 Old Sellars 0.1157 Full 1933 1072 6 1 Residential
J441210060046 0.1074
J441210060041 Moraine Drive Thru, Inc. 2901 Sellars Road 0.1157 None Various 960 N/A 1 Commercial
J441210060056 0.2925 9000 N/A 1
J441210060057 0.352 3120 N/A 1
J441210060058 0.186 3024 N/A 1
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Table 1. Property Information Details for Neighborhood Located Southwest of Site, Motors Liquidation Company, Moraine, Ohio.

Basement/
Crawl Square | No. of | No. of
Parcel ID Number |Owner Addresses Acres Space Year Built | Footage | Rooms | Floors | Land Use
J441210070001 Tammy Craig 2924 Telhurst 0.1377 Part 1940 1080 5 1 Residential
J441210070002 0.124
J441210070004 William & Meirong Furlong 2912 Telhurst 0.124 Full 1944 1159 6 1 Residential
J441210070005 Doug & Lisa Poston 2908 Telhurst 0.124 Crawl 1935 1210 5 1 Residential
J441210070006 0.0634 None 1960 480 1 1 Garage
J441210070003 Jack & Rose Rowland 2916 Telhurst 0.124 Full 1944 874 6 1 Residential
J441210070007 Victoria Stephenson 2900 Telhurst 0.1295 Part 1910 1174 6 1 Residential
J441210070021 0.0909
J441210070008 Gwen Sargent 2925 Lakehurst 0.1405 Crawl 1945 1180 6 1 Residential
J441210070009 Charlotte Lucas 2921 Lakehurst 0.1157 None 1950 720 4 1 Residential
J441210070010 Sandra Atkins 2917 Lakehurst 0.1157 None 1940 720 5 1 Residential
J441210070011 Home Servicing LLC (Arnold |2913 Lakehurst 0.1157 Part 1942 1022 5 1 Residential
Alexander)
J441210070012 Larry & Shirley Whitt 2905 Lakehurst 0.1157 Part 1939 1208 6 1 Residential
J441210070013
J441210070014 Erin Goins 2901 Lakehurst 0.146 Crawl 1942 1085 6 1 Residential
J441210070015 Timothy Steele 3413 Dryden Road 0.1056 Part 1940 1078 5 1 Residential
J441210070016
J441210070017 Padgett Gardner & Tonya 3409 Dryden 0.1056 Crawl 1940 720 5 1 Residential
J441210070018
J441210070019 Eugene & Michael Williams |3401 Dryden 0.1056 Crawl 1935 1924 6 2 Residential
J441210070020
J441210080001 Dale & Sarah Niswonger 2925 Telhurst 0.1736 None 1971 909 5 1 Residential
J441210080002 Mary Thomas 2921 Telhurst 0.124 None 1971 962 5 1 Residential
J441210080003 Harley Brant 2913 Telhurst 0.2479 Part 1971 1272 6 1 Residential
J441210080005 Barry & Theresa Webb 2909 Telhurst 0.124 Crawl 1948 1008 6 1 Residential
J441210080006 Robert Dittoe 2905 Telhurst 0.124 Crawl 1948 700 4 1 Residential
J441210080007 Charles & Carol Bowman 2901 Telhurst 0.1295 None 1953 912 5 1 Residential
J441210080008 David & Christine Knee 3391 Dryden Road 0.1148 None 1944 806 5 1 Residential
J441210080009 Jerry Cutlip
J441210080010 Lee Newman
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Table 1. Property Information Details for Neighborhood Located Southwest of Site, Motors Liquidation Company, Moraine, Ohio.

Basement/
Crawl Square | No. of | No. of

Parcel ID Number |Owner Addresses Acres Space Year Built | Footage | Rooms | Floors | Land Use
J441210080014 Tom & Patricia Burkhardt 2900 Hoylake 0.1488 Full 1950 1092 5 1 Residential
J441210080015 Gene & Anna Drew 2904 Hoylake 0.1157 Full 1950 956 5 1 Residential
J441210080016 Ryan Hopkins 2908 Hoylake 0.1157 Crawl 1954 800 4 1 Residential
J441210080017 Anthony Salyers 2912 Hoylake 0.1157 Crawl 1950 576 4 1 Residential
J441210080018 Sam & Edna Salyers 2916 Hoylake 0.1157 None 1950 1690 6 1 Residential
J441210080019

J441210080020

J441210080021 Keith & Stella Boggs 2928 Hoylake 0.135 Part 1956 1152 6 15 Residential
J441210080022 Julie Ann Duhl 3001 Telhurst 0.1488 Crawl 1949 876 6 1 Residential
J441210080023 Delia McKenzie 3005 Telhurst 0.1157 Part 1948 982 5 1 Residential
J441210080024

J441210080025 Steven Bunch 3009 Telhurst 0.1157 Part 1957 760 5 1 Residential
J441210080026 Jeff Zwiers 3013 Telhurst 0.1157 Crawl 1947 870 4 1 Residential
J441210080027 Joe & Vicki Wynne 3015 Telhurst 0.1157 Crawl 1947 624 4 1 Residential
J441210080028

J441210080049 Robert & Kim Allen 3020 Hoylake 0.124 Crawl 1973 912 5 1 Residential
J441210080050 Kyle Nickell & Jessica 3018 Hoylake 0.124 Crawl 1973 912 5 1 Residential
J441210080052 Harley Brant 3012 Hoylake 0.1157 Crawl 1947 640 4 1 Residential
J441210080053 Harley & Veda Brant 3008 Hoylake 0.1157 Crawl 1947 1016 6 1 Residential
J441210080054 0.124

J441210080055 Harley Brant Jr. 3000 Hoylake 0.1185 Crawl 1953 528 4 1 Residential
J441210090014 Delia McKenzie 3012 Telhurst 0.2287 Part 1963 1380 6 1 Residential
J441210090015

J441210090001 Moraine Baptist Temple 3001 Lakehurst 0.2369 None Not available 1755 1 1 Commercial
J441210090002 0.4573

J441210090016 0.2204

J441282230001 Donald Burchette 3901 Dryden Road 0.3444 None 1216 6 1 Residential

ID - Identification.

Parcel IDs, addresses, owners, and acreage found on Montgomery County Auditors web site (www.mcauditor.org.).

No. - Number

Crawl - Crawl space underneath structure.
Part - Partial basement underneath structure.
Full - Full basement underneath structure.
None - No sub-grade construction underneath structure.
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Table 2. Recent Groundwater Sampling Data and Vertical Aquifer Profiling Data from Select Monitoring Wells, Motors Liquidation Company, Moraine, Ohio.

Location In Neighborhood Soutwest of Site On Eastern Boundary of Site
Well ID GM-15 GM-16 GM-47 GM-50 GM-63 GM-64 GM-25 GM-53 GM-54 GM-53/54
Date 11/13/09 11/13/09 2/23/2006  2/24/2006 11/13/09 2/24/2006 11/13/09 4/29/09 4/29/09 9/22/99 9/14/06 11/13/09 7/12/06 7/12/06
Well Screen' 90-100 48-58 25-30 ft 40-45 ft 49.4-59.4 55-60 ft 29.7-39.7 30-40 50-60 48-58 23-33 70-80 95-100° 110-115°
Upper/Lower Aquifer Lower Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Lower Lower Lower
Volatile Organic Compounds (VOCs) Units
1,1,1-Trichloroethane po/L <lo0U 1.4 3.1 3.2 1J 2.7 1.8J 2.1J 0.38J <lo0U <lo0U <50U <1lU <1lU
1,1-Dichloroethane po/L 1.2 1.6J 1.6 1.6 24 1.9 137 1.6J 3.7 <1l.0U <1l.0U <5.0U 11 <1U
1,1-Dichloroethene po/L <1l.0U <33U <1U <1U <25U <1U <5.0U <5.0U <1l.0U <1l.0U <1l.0U <5.0U 0.35J <1U
Benzene po/L <1.0U <33U <1lU <1lU <25U <1lU <5.0U <5.0U <1.0U <1.0U <1.0U <5.0U <1lU <1lU
cis-1,2-Dichloroethene po/L 1 12 4.6 5.7 61 9.8 11 6.2 11 <1l.0U <1l.0U <5.0U 6.2 3.9
Ethylbenzene po/L <1.0U <33U <1U <1U <25U <1U <5.0U <5.0U <1l.0U <1l.0U <1l.0U <50U <1U <1U
Tetrachloroethene po/L <1l.0U 110 135 143 61 69 110 110 12 <1l0U <1l0U 120 1 0.95J
Toluene po/L <1.0U <33U <1U <1U <25U <1U <5.0U <5.0U <1l.0U <1l.0U <1l.0U <5.0U <1U <1U
trans-1,2-Dichloroethene po/L <1l.0U 157 1.4 1.4 2.8 21 <5.0U <5.0U 2.2 <1l.0U <1l.0U <50U 0.37J 0.553J
Trichloroethene pg/L 6.5 74 110 112 29 49.8 120 120 8.6 <1l.0U <1l.0U 297 0.42 0.33J
Vinyl chloride po/L <1.0U <33U <1U <1U 0.66 J <1U <5.0U <5.0U 25 <1l0U <1l.0U <5.0U 0.49J 0.23J
Xylene (total) po/L <2.0U <6.7U 0.73J 0.69J <5.0U <2U <10 U <10 U <2.0U <1l.0U <2.0U <10 U <2U <2U
Total VOCs pg/L 8.7 200.5 256.43 267.59 157.86 135.3 244.1 239.9 40.38 0 0 122.9 9.93 5.96

Mg/L - Micrograms per Liter.
J - Value is estimated.

< - Constituent not detected above laboratory reporting limit shown.

U - Constituent not detected.
1 - Well Screen feet below land surface.

2 - Sampling depth of vertical aquifer profiling groundwater sample.
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Table 2. Recent Groundwater Sampling Data and Vertical Aquifer Profiling Data from Select Monitoring Wells, Motors Liquidation Company, Moraine, Ohio.

Location On Eastern Boundary of Site East of Site
Well ID GM-58 GM-70 GM-77S GM-77D GM-77 GM-84
Date 8/22/06 9/26/08 8/22/06 8/22/06 4/5/07 4/5/07 4/5/07 5/3/07 9/27/07 9/27/07 9/7107 2/1/08 2/4/08 2/4/08 2/5/08 2/5/08
Well Screen* 25-30° 72-82 95-100° | 110-115 40-45° 93-98° 112-117? 72-82 33-43 75-85 90-95° 32-37 ft 52-57 ft 68-73ft | 95-100ft = 115-120 ft
Upper/Lower Aquifer Upper Lower Lower Lower Upper Lower Lower Lower Upper Lower Lower Upper Upper Upper Lower Lower
Volatile Organic Compounds (VOCs) Units
1,1,1-Trichloroethane po/L <1U <25U <1U <1U 0.21J <1U <1U <1.0U <1.0U <14U <1UJ <1U <1U <1U <1lU <1U
1,1-Dichloroethane po/L <1U <25U <1U <1U <1U <1U <1U <10U <10U <14U <1UJ <1U <1U <1U <1U <1U
1,1-Dichloroethene po/L <1U <25U <1U <1U <1U <1U <1U <10U <10U <14U <1UJ <1U <1U <1U <1U <1U
Benzene po/L <1lU <25U <1lU <1lU <1lU <1lU <1lU <1l.0U <1l.0U <1l4U <1UJ <1lU <1lU <1lU <1lU <1lU
cis-1,2-Dichloroethene po/L <1U <25U 2.4 3.5 <1U 1 2.3 <10U <10U <14U 0.333J <1U <1U <1U <1U <1U
Ethylbenzene po/L <1U <25U <1U <1U <1U <1U <1U <10U <10U <14U <1UJ <1U <1U <1U <1U <1U
Tetrachloroethene po/L <1U 80 0.69J 0.26J 4.5 2 1.7 11 <10U 45 2617 1.4 2.1 2.4 <1U <1U
Toluene pg/L 0.38J <25U 0.27J 0.343J <1lU <1lU <1lU <1l.0U <1l.0U <1.4U <1UJ 0.423 <1lU 0517 0.36J 0.49J
trans-1,2-Dichloroethene po/L <1U <25U <1U 0.22 <1U <1U <1U <1.0U <10U <14U <1UJ <1U <1U <1U <1U <1U
Trichloroethene po/L <1U <25U 091 <1U 0.56J 7.1 1.2 0.32J <10U <14U <1UJ 0.8J 7 7.1 53 3
Vinyl chloride po/L <1U <25U <1U <1U <1U <1U <1U <10U <10U <14U <1UJ <1U <1U <1U <1U <1U
Xylene (total) po/L <2U <5.0U <2U <2U <2U <2U <2U <2.0U <2.0U <29U <2UJ <2U <2U <2U <2U <2U
Total VOCs pg/L 0.38 80 4.27 4.32 5.48 10.1 5.2 11.32 0 45 2.93 2.62 9.1 10.01 5.66 3.49

Mg/L - Micrograms per Liter.
J - Value is estimated.

< - Constituent not detected above laboratory reporting limit shown.

U - Constituent not detected.
1 - Well Screen feet below land surface.

2 - Sampling depth of vertical aquifer profiling groundwater sample.
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ARCADIS

Table 3. Historic Groundwater Fluctuations, Motors Liquidation Company, Moraine, Ohio.

Well Surface 2/27/2006 6/21/2006 9/12/2006 4/30/2007 10/24/2007 3/5/2008 4/24/2008
Upper Aquifer Wells Elevation 2/28/2006 6/22/2006 9/13/2006 5/1/2007 10/25/2007 3/6/2008 4/25/2008
Southwest Neighborhood

GM-16 725.30* 704.52 706.00 705.05 706.91 704.20 708.07 708.38
GM-47 727.03 704.80 706.30 705.34 708.43 704.53 708.10 708.62
GM-50 727.03 NI 706.24 705.26 708.38 704.47 708.06 708.57
GM-63 726.21 NI NI 705.61 708.22 704.84 708.15 708.93
GM-64 726.38 NI NI 705.61 708.71 704.83 708.14 708.91
East Area

GM-53 730.53 NI NI 705.64 710.46 706.16 708.43 710.93
GM-71 737.19 NI NI NI 711.39 706.92 709.05 711.51
GM-72 737.05 NI NI NI 711.07 706.97 709.05 711.51
GM-75S 738.26 NI NI NI NI 706.90 709.06 711.45

All elevations in feet above mean sea level
NI - not installed
* - approximate
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ARCADIS

Table 3. Historic Groundwater Fluctuations, Motors Liquidation Company, Moraine, Ohio.

Maximum Minimum Mean
Well Surface 11/17/2008 11/9/2009 Groundwater Groundwater Groundwater
Upper Aquifer Wells Elevation 11/18/2008  11/10/2009 Elevation Elevation Elevation
Southwest Neighborhood
GM-16 725.30* 704.45 704.45 708.38 704.20 705.78
GM-47 727.03 704.77 704.78 708.62 704.53 706.19
GM-50 727.03 704.73 704.73 708.57 704.47 706.30
GM-63 726.21 705.07 705.14 708.93 704.84 706.57
GM-64 726.38 705.07 705.09 708.91 704.83 706.62
East Area
GM-53 730.53 706.60 706.64 710.93 705.64 707.84
GM-71 737.19 707.37 707.52 711.51 706.92 708.96
GM-72 737.05 707.38 707.53 711.51 706.97 708.92
GM-75S 738.26 707.34 707.49 711.45 706.90 708.45

All elevations in feet above mean sea level

NI - not installed
* - approximate
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ARCADIS

Table 4. Generic Screening Levels for Soil-Gas, Motors Liquidation Company, Moraine, Ohio.

Chemical Constituent

Long -Term
Screening Level
Soil-Gas at Water Table

(ug/m?®) or [ppbv]?®

Benzene

Ethylbenzene

Toluene

Xylene(s)
1,1-Dichloroethane
1,1-Dichloroethene
Cis-1,2-Dichloroethene
Trans-1,2-Dichloroethene
Tetrachloroethene
1,1,1-Trichloroethane
Trichloroethene

Vinyl chloride

310 [98 ppbv]

2200 [510 ppbv]
40000 [11000 ppbv]
700000 [160000 pphv]
50000 [12000 ppbv]
20000 [5000 pphv]
3500 [880 ppbv]
7000 [1800 ppbv]
410 [60 ppbv]
220000 [40000 ppbv]
1200 [220 ppbv]

280 [110 ppbv]

a - These values are based on the "Generic Screening Levels" from Table 2b of the Draft Guidance for Evaluating the Vapor Intrusion to
Indoor Air Pathway from Groundwater and Soils (U.S. EPA 2002). For the constituents Tetrachloroethene and Trichloroethene, the Indoor Air
screening levels were revised by applying EPA's current practice of employing the California EPA Inhalation Unit Risk Factors as the
provisional inhalation cancer potency factors.

For Tetrachloroethene - the California EPA IUR is 5.9E-06 (ug/m”3)"-1
For Trichloroethene - the California EPA IUR is 2.0E-06 (ug/m”3)"-1
b - The attenuation factor for Indoor Air to Soil-Gas at the Water Table is 0.01.
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