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1. Introduction

The General Motors Corporation (GM) Moraine, Ohio facilities are under an
Administrative Order with the United States Environmental Protection Agency (U.S.
EPA) Region V, to conduct a Resource Conservation and Recovery Act (RCRA)
Corrective Action. The Moraine, Ohio facilities include former Delphi Harrison
Thermal Systems Moraine Plant (former Delphi Thermal Moraine [leased to Delphi
Corporation between 1999 and September 20031), the former General Motors
Powertrain Group Moraine Engine Plant (former Moraine Engine), and General
Motors Truck Group Moraine Assembly Plant (Moraine Assembly) (Figure 1 of the
Site-Wide Groundwater Monitoring Report for 2004 [ARCADIS 2005]). One of the
requirements of the Administrative Order is to evaluate the need for interim measures
that can address potential environmental problems. As part of the final remedy, GM
has implemented two corrective measures to address the presence of volatile organic
compounds (VOCs) in groundwater at the Moraine facilities referred to as (1) the
capture zone corrective measures and (2) the Area of Interest (AOI) 7 corrective
measures. The capture zone corrective measures addresses the migration of
groundwater containing VOCs via upper and lower aquifer recovery wells and the
treatment and off-site discharge of upper aquifer groundwater through an on-site air
stripper tower. The AOl 7 — Former Oil House Area corrective measures addresses in-
situ treatment of VOCs in groundwater in the vicinity of and downgradient of the
Former Oil House Area.

The former Delphi Thermal Moraine facility is located in Moraine, Ohio and occupies
approximately 165 acres, within this total acreage the DMAX facility is 7 acres. The
main manufacturing activities were conducted in the former Building 14, which was
constructed in stages starting with the first structure in 1941 and the last addition
completed in 1976 resulting in a total floor space of approximately two million square
feet. The former Delphi Thermal Moraine’s major operations, which began in 1941,
included the machining and assembly of automotive air conditioning compressors,
accumulator dehydrators, and miscellaneous air conditioning valves. Operations at the
former Delphi Thermal Moraine Building 14 ceased in September 2003 and the
building was decommissioned, As of October 1, 2003, management of the building
has reverted to GM and GM remains the property owner. Demolition of Building 14
began in August 2004 and is scheduled to be completed in 2005.

As proposed in GM’s July 14, 2004 submittal to U.S. EPA, a supplemental

mvestigation was conducted at the former Delphi Thermal Moraine Building 14
{former Building 14} in August 2004, The investigation results will be used to support
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a better understanding of the groundwater quality beneath the building and to better
assess the current corrective measures.
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2. Building 14 Investigation Technical Approach and Methodologies

The specific objective of the former Building 14 investigation of soil and groundwater
was to evaluate the groundwater chemistry beneath Building 14 after the building was
vacated to better characterize the presence of VOCs in groundwater in this area of the
Facility and to assess the current corrective measures at the site. As part of this
mvestigation, soil sampling was conducted to confirm that VOC concentrations were
not a concern. This soil sampling was completed by drilling seven borings and
collecting soil samples (BD14-01 through BD14-04 and GM-43 through GM-45). The
evaluation of groundwater quality was completed through the installation and sampling
of three monitoring wells (GM-43 through GM-45) and the collection of groundwater
samples from four temporary well points (BD14-01 through BD14-04). Boring and
well locations are shown on Figure 1. A summary of the investigation completed at the
former Building 14 is presented on Table 1. The technical approach and field
methodologies for this investigation are presented below. All field work was completed
in August 2004,

2.1 Soil

During the investigation completed at the former Building 14, a rotary-type drilling rig
equipped with hollow-stem augers was used to advance the soil borings and split-spoon
sampling equipment was used for the collection of soil samples. Soil borings were also
sampled continuously for lithologic description. Frontz Drilling Company, Inc.
performed the drilling while ARCADIS personnel completed oversight and soil
sampling activities. All soil-sampling activities were completed as described in the
Building 14 Work Plan (GM correspondence to 11.S. EPA, 2004). The methodologies
used to obtain soil samples are also described in this report. All soil generated during
drilling was contained in labeled drums and disposed of appropriately by GM.

Prior to drilling at each location, drilling equipment (including augers, plugs, and split-
spoon samplers} was decontaminated using a high-pressure steam cleaner. Following
the collection of each sample, split-spoon samplers were decontaminated in accordance
with the approved Supplemental RFI Work Plan (Geraghty & Miller, Inc., 1997).
Disposable personal protection equipment (PPE) and sampling equipment were
collected and disposed off-site. Pertinent information was recorded on a sotl-sampling
log for the sampling intervals submitted to the laboratory for analysis. Chain-of-
custody forms were completed prior to submitting the samples to the laboratory.
During soil sampling, samples were collected for Quality Assurance/Quality Control
(QA/QC) purposes. All sampling results, including QA/QC samples are presented in
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Table 2. Associated boring logs and soil sampling logs are provided in Appendices A
and B, respectively,

When the designated sampling location was reached, personnel donned the appropriate
PPE and established the exclusion zone. Plastic sheeting was placed beneath the work
area for soil description and sampling activities. The appropriate sample containers
were selected and labeled. During drilling activities, the hollow-stem augers were
advanced to the designated sampling depth and at this point the drill bit was removed
from inside the augers and the decontaminated split-spoon sampler was advanced 2
feet below the lead auger. The first split spoon sample (0 to 2 feet below land surface
[ft bls] interval) was obtained prior to hollow-stem auger drilling from beneath the
concrete or asphalt surface to 2 ft bls. For those drilling locations within the building,
the concrete floor was up to 8 fi thick and the first soil sample was collected beneath
the building floor. As drilling continued, the split spoon sampler was then driven 2 ft
below the lead auger. Samples were collected using a decontaminated 24-inch long, 2-
inch diameter, stainless-steel, split-spoon sampler. When the split-spoon sampler was
removed a representative soil sample was placed into a disposable bag and scanned
with a photoionization detector (PID). The appropriate sampling containers were then
filled. The soil was described on a boring log by an ARCADIS geologist (Appendix
A).

In addition to the sample collected from the 0 to 2 ft bls interval {or at a depth beneath
the concrete floor), a soil sample was also collected from the interval above the water
table. A third sample may have been collected based on the highest headspace
readings or visual evidence of contamination. Elevated headspace readings and visual
evidence of contamination were not encountered during this investigation; therefore,
only two soil samples from each boring were collected. The drilling was terminated
when the regional clay till was encountered. Soil samples were submitted for analysis
of the Target Compound List (TCL) VOCs. Chain-of-custody forms were completed
prior to submitting the samples to the laboratory. The En Core® Sampler was used to
collect samples for VOC analysis. Upon completion of each borehole located inside
the building (i.e., after each temporary well was installed, developed, and sampled), the
borehole was grouted using the tremie method. The three boreholes located outside
and west of Building 14 were converted to monitoring wells (designated as GM-43,
GM-d4 and GM-45).

gpublicigmotorsibuiting 14 investigationinvestigation reportiinal bidg 14 investigation report.doc 4
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2.2 Groundwater

All groundwater sampling activities were completed as described in the Building 14
Work Plan (GM correspondence to U.S. EPA, 2004). The methodologies used to
obtain groundwater samples are described in this report. All water generated during
sampling activities was contained in labeled drums and disposed of appropriately by
GM. Associated well construction and groundwater sampling logs are provided in
Appendices A and B, respectively.

To evaluate groundwater conditions adjacent to Building 14, three monitoring wells
(GM-43 to GM-45) were installed in the asphalt driveway west of the building.
Monitor well GM-43 was installed to a depth of 50 ft bls, with the well screen set
immediately above the regional confining till that separates the upper and lower
aquifers. Monitor well GM-44 was installed to a depth of 61 ft bls, with the well
screen set immediately above the regional confining till. Monitor well GM-45 was
ngstalled to a depth of 60 ft bls, with the well screen set immediately above the regional
contining till. The wells were constructed with 2-inch diameter polyvinyl chloride
{(PVC) casing and a 10-ft long PVC screen with 0.01 slot size. Well construction logs
are presented in Appendix A. The wells were developed by pumping groundwater
until pH, specific conductivity, and temperature data stabilized.

Groundwater samples were collected from the newly installed monitoring wells to
characterize groundwater quality. Prior to sampling each well, monitoring equipment
was decontaminated and field parameter measuring equipment was calibrated.
Groundwater samples were collected using low-flow sampling procedures. Field
parameters including pH, specific conductance, temperature, oxidation/reduction
potential, and dissolved oxygen were measured during purging of each well using a
multi-parameter flow-through cell. Samples were submitted for laboratory analysis of
TCL VOCs. During groundwater sampling, samples were collected for QA/QC
purposes. All sampling results, including QA/QC samples are presented in Table 3.
Chain-of-custody forms were completed prior to submitting the samples to the
laboratory. Water sampling logs are provided in Appendix B.

To evaluate groundwater conditions beneath the former Building 14, screening samples
were collected from four boring locations (BD14-01 through BD14-04) through the
mstallation of a temporary well, consisting of a 2-inch diameter PVC casing with 10-
feet long slotted screen. Temporary wells, BD14-01 through BD14-04, were installed
to depths of 56 ft bls, 55 fi bls, 66 ft bls, and 66 fi bls, respectively, with the well
screens set immediately above the regional confining till that separates the upper and
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lower aquifers. A sand pack was placed around the screen and a bentonite seal was
placed above the screen. The temporary wells were developed by removing water with
a submersible pump. Readings were taken every well volume for conductivity, pH,
turbidity, and water level. The groundwater sample was collected using a disposable
Teflon bailer after the temporary well was purged. Groundwater samples were
collected for analysis of TCL VOCs. All sampling results are presented in Table 3.
Chain-of-custody forms were completed prior to submitting the samples to the
laboratory. Water sampling logs are provided in Appendix B. Once the sample was
collected, the PVC casing was removed, and the borehole was appropriately
abandoned.

2.3 Laboratory Analytical Methods

During this investigation all soil and groundwater samples were submitted to Severn
‘[rent Laboratories of North Canton, Ohio (STL North Canton) for analysis. The
mnvestigation sample analytical results and QA/QC sample results are presented on
Tables 2 and 3 for soil and groundwater, respectively.

ARCADIS personnel independently validated the analytical data in accordance with
the approved RFI Quality Assurance Project Plan (Geraghty & Miller, Inc., 1997). The
data validation was performed at Level IH (based on quality control criteria from the
U.S. EPA document Data Quality Objectives for Remedial Response Activities [U.S.
EPA 1987] and on quality control criteria from the U.S. EPA document Test Methods
for Examining Solid Waste, SW 846 [U.S. EPA 1986 with revision updates]). In
addition, the two U.S. EPA Contract Laboratory Program documents National
Functional Guidelines for Inorganic Data Review (U.S. EPA 1994a) and National
Functional Guidelines for Organic Data Review (U.S. EPA 1994b) were used as
guidance for validating and assigning qualifier codes to the analytical results.

The majority of the Building 14 data was determined to be quantitative and acceptable
for use. However, data validation qualifiers were assigned to the sample data, as
appropriate, (o address identified quality control deficiencies. The affected data were
either qualified as estimated and flagged with a “J” if detected or a “UJ” if nondetect.
The 90% completeness goal, as defined in the RFI Quality Assurance Project Plan, was
achieved for the sample parameters analyzed and included in the sample delivery

groups.
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3. Building 14 Investigation Resuits

This summary includes a discussion of the former Building 14 lithology, soil analytical
results, and groundwater analytical results. Soil and groundwater analytical results are
presented in Tables 2 and 3, respectively, and on Figure 2.

3.1 Building 14 Lithologic Characterization

Boring logs from the former Building 14 investigation were used to determine
subsurface lithology. For borings BD14-01 through BD14-04, the 0 to 8 ft depth
consisted of concrete with some fill material. The lithologic data indicated the
subsurface soil composition near Building 14 is primarily sand and gravel. An
intermediate confining layer composed of hard silty clay was encountered at depths
ranging from 34 to 41 ft bls and ranged in thickness from 3 to 9 ft. The regional clay
till layer, composed of hard clay, observed at the site during previous investigations
was present at depths ranging from 49 to 65 fi bls.

3.2 Building 14 Scil Results

Borings BD14-01 through BDD14-04 and GM-43 through GM-45 were advanced into
the regional clay till, with total depths ranging from 50 ft bls to 66 ft bls. Headspace
samples were collected every 2 ft from these borings. The headspace readings were 0
parts per million (ppm). Table 2 provides the VOC resulis for the soil samples that
were collected. The locations of these borings and VOC analytical data are depicted
on Figure 2.

In soil borings BD14-01 through BD14-04 and GM-43 through GM-435, the following
VOUCs were detected: benzene, cyclohexane, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, isopropyl benzene, cis-1,2-dichloroethene, {cis-1,2-DCE),
ethylbenzene, methylene chloride, methy! cyclohexane, styrene, tetrachloroethene
{PCE)}, toluene, trichloroethene (TCE), and xylenes, The detected VOC concentrations
will be evaluated and compared to soil screening critenia as discussed in Sections 4.1
and 4.3. As presented in Section 4.3, the detected concentrations in soil were not
higher than the screeming criteria.

3.3 Building 14 Groundwater Resulis

Results of the groundwater sampling event completed in August 2004 are detailed
below. All groundwater samples were collected from the lower portion of the upper
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aquifer above the regional clay till. Table 2 provides the VOC results for the
groundwater samples that were collected. The locations of these permanent and
temporary wells and VOC analytical data are depicted on Figure 2.

3.3.1 Groundwater Analytical Results from Permanent Wells

In monitoring wells GM-43 through GM45, the following VOCs were detected: 1,1-
dichloroethane (1,1-DCA), ¢is-1,2-DCE, trans-1,2-DCE, 1,1,1-trichloroethane {1,1,1-
TCA), PCE, TCE, trifluorotrichloroethane, trichlorofluoromethane, and viny! chloride.
The detected VOC concentrations will be evaluated and compared to groundwater
screening criteria as discussed in Sections 4.2 and 4.3. As presented in Section 4.3, the
detected concentrations in groundwater that are higher than the scTeening criteria
mnclude cis-1,2-DCE, PCE, TCE, and vinyl chloride.

3.3.2 Groundwater Analytical Results from Temporary Wells

In temporary wells BD14-01 through BD14-04, the following VOCs were detected:
1,1-DCA, cis-1,2-DCE, trans-1,2-DCE, cyclohexane, methyl cyclohexane, 1,1,1-TCA,
PCE, TCE, toluene, and vinyl chloride. The detected VOC concentrations will be
evaluated and compared to groundwater screening criteria as discussed in Sections 4.2
and 4.3. As presented in Section 4.3, the detected concentrations in groundwater that
are higher than the screening criteria include cis-1,2-DCE, PCE, TCE, and vinyl
chloride.

giputlicigmotorsibuitting 14 investigationinvestigation reportinal bidg 14 investigration report.doc 8
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4. Evaluation of the Building 14 Investigation Results

This section discusses the former Building 14 investigation results with respect to the
corrective measures that have been implemented at the Site. Specifically, the soil and
groundwater data from this investigation were compared to conservative risk-based
screening criteria to support decisions regarding whether these data suggest that
modifications to the on-going corrective measures at the Site are warranted.

4.1 Soil Screening Criteria

The soil screening criteria are derived from the risk-based preliminary remediation
goals (PRGs) that USEPA Region 9 calculated for commercial/industrial settings
(USEPA 2004). Use of the PRGs for commercial/industrial settings is consistent with
the current and reasonably expected future land use at the Site (ENVIRON 2000a,
2000b). The soil PRGs for commercial/industrial settings were calculated by USEPA
Region 9 using USEPA-recommended standard default exposure factors for workers,
and a more conservative soil ingestion rate of 100 mg/day which is twice the standard
default of 50 mg/day. The USEPA-recommended standard default exposure factors
are conservative assumptions about the magnitude, frequency, and duration of
exposures, which in combination provide exposure estimates that are expected to be
higher than actual exposures to a large portion (90% to 99%) of workers (USEPA
1991a).

The USEPA Region 9 PRGs are based on a target cancer risk of 10 and a target
hazard index (HI) of 1. The target cancer risk of 10 assumes exposure to a large
number of carcinogenic chemicals at a site. According to USEPA, a target risk of 10
can be used to develop screening criteria (like the PRGs) to ensure that cumulative
cancer risk from exposure to multiple human carcinogens at a site would not be above
the acceptable cumulative risk of 107 (61 FR 19432, May 1,1996; USEPA, 1996;
USEFPA, 1991b). This means that as many as 100 human carcinogens can be present at
a site at concentrations equal to these PRGs without being above the cumulative risk
goal of 107,

However, at many sites, including this site, potential exposure is associated with far
fewer human carcinogens (i.e., closer to 10 than 100) so that the screening criteria
calculated using a target cancer risk of 10 are far more conservative than necessary to
protect for simultaneous exposure to multiple carcinogens, and are not efficient for
segregating concentrations that have a high potential for health significance from those
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that do not. For these reasons, the screening criteria used in this evaluation are
adjusted to a target cancer risk of 107,

In addition to the screening criteria based on the PRGs, soil concentrations are also
compared to screening criteria based on soil constituent migration to groundwater to
evaluate whether soil concentrations found in the Building 14 investigation have the
potential to affect groundwater quality. These criteria are derived using the methods
and procedures presented in USEPAs Soil Screening Guidance. They conservatively
assume that shallow groundwater is a drinking water source and a generic dilution-
attenuation factor of 20.

4.2 Groundwater Screening Criteria

The groundwater screening criteria used to evaluate current groundwater
concentrations in the Building 14 area are based on maximum contaminant levels
(MCLs) established under the Safe Drinking Water Act, and equivalent drinking water
limits for constituents without MCLs. The equivalent drinking water limits are generic
risk-based drinking water concentrations calculated using conservative standard default
exposure factors for estimating high-end exposure via daily drinking water
consumption (USEPA 1991a), and a target cancer risk of 10 and a target hazard
quotient (HQ) of 1. These groundwater screening criteria are highly conservative for
evaluating shallow groundwater at the Building 14 Area because the groundwater in
the uppermost aquifer underlying the site is not a current or reasonably expected future
drinking water supply. However, the long-term goal of the corrective measures is to
meeting drinking water criteria at the downgradient boundary of the site. As such,
these criteria are relevant to the long-term corrective measures goals.

4.3 Screening Results

Tables 4 and 5 show the comparison of the soil and groundwater data with the
screening criteria discussed in Sections 4.1 and 4.2, respectively. The constituents with
concentrations that are higher than the screening criteria are highlighted on these

tables. The spatial distribution of these constituent concentrations is shown on Figure
2.

4.3.1 Soeil

Table 4 shows that none of the constituents analyzed in soil samples from the Building
14 Investigation have concentrations in soil that are higher than the screening criteria,
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Therefore, these data show that constituent concentrations in soil at the investigated
area do not pose a potential risk to commercial/industrial workers and are not having
any adverse effect on groundwater, and therefore, do not affect the current corrective
measures for the Site.

4372 Groundwater

Table 5 shows that the following constituents have concentrations in groundwater that
are higher than the screening criteria: cis-1,2-DCE, PCE, TCE, and viny! chloride.
Table 6 shows additional information (e.g., well location, sample date) for the samples
with concentrations that are higher than the groundwater screening criteria. Figure 2
shows the spatial distribution of these constituents in the vicinity of Building 14,

Cis-1,2-DCE, PCE, and TCE were also detected in soil samples collected in the
Building 14 investigation. However, as discussed in Section 4.3.1, the concentrations
of these constituents in soil do not appear to represent concentrations which would be
expected to adversely affect groundwater quality in this area (all soil concentrations are
below the conservative soil migration to groundwater criteria). Therefore, the
constituent concentrations in groundwater higher than the groundwater screening
criteria may be related fo releases prior fo implementation of corrective measures.
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5. Summary and Conclusions

The Building 14 investigation did not find any soil conditions that indicate the presence
of any significant concentrations of VOCs in the vadose zone that pose a concern
associated with direct exposure to routine workers or could adversely affect
groundwater. The concentrations of PCE and TCE in groundwater in the vicinity of
former Building 14 are somewhat higher than the current concentrations of these
constituents in upgradient and downgradient groundwater. However, the PCE and
TCE concentrations in the former Building 14 area are on the same order of magnitude
as the concentrations found at the downgradient extent of the Former Oil House Area
prior to implementation of corrective measures (i.e., at GM-28, September 1999).
Therefore constituent concentrations in the Building 14 area may be related to releases
prior to the implementation of corrective measures for the Former Oil House Area.
The concentrations do not appear to be having a significant effect on the effectiveness
of the groundwater corrective measures operating downgradient of this area, as
indicated by decreases in PCE and TCE concentrations in downgradient groundwater.
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Table 4: Soil Screening Results
GM Moraine Building 14, Moraine, Ohio
] . _ Reg9Based
- 5 Ratio of Max
. Industrial PRG = Ratio of Max - MTGW = Detectto
& & Min Max  Based Criteria = Detectto MCL/Tap MTGW
Chem Carc g § Detected | Detected (T R=1E-5&HQ“‘E)' Industrial Water (TR = MCL/Tap
Area Group Chemical CASRN __ Class & & (mg/kg)  (mg/kg) | (mglkg) | Criteria (1E-5) 1E:5)(mglkg) Water 1E-5 _
_Buiding 14 | VOC  Acetone. . 67-64-1 D |16, __BA3E¥04 NC 1.31E+04 |
Building 14 VOC Benzene 714320 A 16 3 320E-04 7.50E-04  141E+01 C  53E-05 2.00E+00 3.8E-04
Building 14 VOC Bromodichioromethane 75-27-4 B2 16 183E+01 C 3.20E+01
_Building14 = VOC Bromoform 75-25-21 B2 16 _2.18E+03 C 3.20E+01
______ Building 14 . VOC Bromomethane 74-83-9 D 16 1.31E+01 NC 2.04E+01
Building 14 VOC |2-Butanone 78-93-3 D 16 1.13E+05 NC 8.76E+03
Building 14 VOC  Carbon Disuifide 75-15-0° 16 1.20E+03 NC 1.46E+03
Buildingi4 | VOC Carbon Tetrachloride 56-23-5 B2 16 5.49E+00. C 2.00E+00
_Building 14 _VOC  Chlorobenzene 108-90-7 D 16 5.30E+02' NC 4.00E+01
Building 14 VOC Chloroethane 75-00-3 16 6.49E+01 C 5.84E+03
Building 14 VOC  Chloroform 67-66-3 B2 16 4.70E+00 C 3.20E+01
Building 14 VOC  Chloromethane 74873 D 16 1.56E+02 NC 3.80E+02
Building 14 VOC Cumene 98-828) D  16] 1 150E-03 | 1.50E-03 & 198E+03 NC 7.6E-07
Building 14 VOC Cyclohexane 110827 ID 16 2. 560E-04 560E-04 = 9.43E+03 NC . 59E-08
Building 14 . VOC  1,2-Dibromo-3-chloropropane 96-12-8 B2 16 1.10E+01| NC 8.00E-02
Building 14 _VOC  Dibromochloromethane 124-48-1  C 16 2.55e+01 C 3.20E+01
Bullding 14 VOC 1,2-Dibromoethane 106-93-4 B2 16 6.30E-01 C 2.00E-02
Building 14 VOC 11,2-Dichlorobenzene 95-50-1 D 16, 1 1.20E-02 1.20E-02 4.08E+03, NC 2.9E-06 2.40E+02 5.0E-05
Building 14 VOC 1,3-Dichiorobenzene 541-73-1 D 16, 1 2.90E-04 | 2.90E-04 2.08E+03. NC 1.4E-07 4.38E+02 6.6E-07
Building 14 VOC 1,4-Dichlorobenzene 106-46-7. C 18 787E+01, C 3.00E+01
~_ Building 14 VOC  Dichlorodifluoromethane 75-71-8 16, 3.08E+02 NC 2.92E+03
~ Building 14 VOC  1,1-Dichloroethane 75-3¢-3 C 16 1.74E+03 NC 1.46E+03
Building 14 _VOC  1,2-Dichloroethane 107-06-2. B2 16 6.03E+00;, C 2.00E+00
Building 14 VOC 1,1-Dichloroethene 75354, C 16 4.13E+02 NC _ 2.80E+00
Building 14 VOC  cis-1,2-Dichloroethene 156-59-2. D 16 1 240E-03  240E-03 | 1.46E+02 NC 1.6E-05 2.80E+01 8.6E-05
Building 14 VOC  trans-1,2-Dichloroethene 156-60-5 18 2.35E+02 NC 4.00E+01
Building 14 VOC 1,2-Dichioropropane . 78-87-5 B2 16 7.42E+00] C 2.00E+00
Building 14 VOC 1,3-Dichloropropene (total) 542-756 B2 16 (. 1.76E+01, C 2.69E+00
_ Building 14 VOC  Ethyl Benzene 100-41-4, D 16 4 590E-04 1.20E-03  7.40E+03 NC . 1BE07 2.80E+02 4.3E-08
Building 14 VOC  2-Hexanone 591786 116 | S R ]
Buiding 14 . VOC Methyl Acetate 79209 16 _9.15E+04 NC 1.46E+04
_Building 14 VOC _ Methyl tert-butyl ether _ 1634-04-4 16 TO0E+02, C 1.49E+02
Buiding 14 VOC [4-Methyl-2-pentanone _tesf01f D 6 __4.70E+04 NC | o 117E+03]
Building 14 = VOC Methylcyclohexane 108-87-2 16 3 4.50E-04 = 880E-04 = B8.72E+03 NC 1.0E-07
Building14 ~ VOC Methylene Chioride 75-09-2 B2 16 1 190E-01  1.90E-01 205E+02 C 9.3E-04  200E+00  9.5E-02
Building14 | VOC [Styrene 100-42-5 16 8 3.40£-04 | 130E-03  1.81E+04 NC 72E-08  4.00E+01  3.3E-05]
Buiding 14 VOC |1,1,22-Tetrachioroethane 7935 C 1 9.29E+00 C 1.34E¢00
_ Building14 | VOC Tetrachiorosthene 127-18-4 C-B2 16 14 1.80E-03 = 4.10E-01 1.31E+01 C 31E-02  200E+00  2.1E-04
_Buiding 14 VOC  Toluene 108:88:3 D 16 5 180E-03 140E-02  221E+03 NC  6.3E-06  400E+02  356-05
_Buiding14  VOC 1,24-Trichlorobenzene 120-82-1 D 16  218E+02. NC 2.80E+01
_Buildng14 ~ VOC  1,1,1-Trichioroethane 71556 D 16 6.95E+03 NC ~ 8.00E+01
Building 14 VOC 1,1,2-Trichloroethane 79-00-5 C 16 1.61E+01 C 2.00E+00
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Table 4: Soil Screening Results

GM Moraine Building 14, Moraine, Ohio

. The concentrations for the Chlordane isomers (alpha and gamma) were summed before comparing to the Screening Criteria.

- Reg 9 Based _ ENVIRON.
L Ratio of Max
. Industrial PRG ' Ratio of Max . MTGW Detect to
8€ Min Max Based Criteria | Detect to MCL/Tap MTGW
Chem Carc § & Detected Detected (TR=1E-5 & HQ=1) Industrial .| Water (TR = MCL/Tap
~ Area = Group Chemical CASRN ' Class & ';3 (mg/kg) | (mglkg) {mg/kg) _, Criteria (1E-5) ' 1E-5){mg/kg) : Water 1E-§
Building14 ~ VOC  Trichloroethene 79-01-6 C-B2 16 12 3.90E-04 = 3.80E-02 6.12E+01 C 6.2E-04 2.00E+0D 1.9E-02
Buiding14 | VOC _ Trichiorofluoromethane 75694 18 . . 1.2BE+03. NC 4.38E+03
Building 14 VOC  1,1,2-Trichloro-1,2 2-triflucroethane 76-13-1 16 6.87E+04 NC B
.....Building 14 VOC  Vinyl Chioride 75014 A _ |16 TABE+00 C . e 8.00E-01
_ Building 14 VOC  Xylenes (total) 1330-20-7, 1D |16 5 1.10E-03 | 1.40E-02 & 897E+02 NC 1.6E-05
Notes:
The Screening Criteria for cis-1 E—chhioroethegg were used as surrogates for 1 2«I)schioroetheﬂe (total).

§The concen!ratsons for the 1,3-Dichloropropene i isomers {cis and trans) were summed before comparing to the Screening Criteria.

¢ -The Screenzng Criterion is based on cancer rlsk

‘n¢ - The Screening Criterion is based on noncancer effects

‘Chem Group - Chemical Group

‘Carc Class - EPA Weight-of-Evidence Cancer Classzftcatron

Page: 2 of 2
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Table 5: Groundwater Screening Results

GM Moraine Building 14, Moraine, Ohio

P USEPA = OHIO ~ ENVIRON
D u ; :
: ‘RE Min . Max | MCL Ratio of Max | Criteda {MCL or. Max Detect
: Chem i Meas  Carci'g £ Detected = Datected = FED ChioMCL Solubility Datect to TR=1E-5& | toDW
. Area Wellzone Group . Chemical __  CASRN Basis Class & & (mgl)  (mgh) _ (mg/L) _ (mgl)  (mgh)  Solubilty _ HQ=1)(mgfl) 'Criteria E-5
Buiding14 | Shallow  VOC Acetone : LA I ST . LOOEY08 " 329E+01 nc .
Buiding14 | Shallow — VOC  Benzene T A B f[ 170E03 | 1.70E-03 500E03  SO00E-03  175E+03 97E-07  500E-03 sm  34E-01
Buiding 14~ Shallow — VOC  Bromodichioromethane T B 8 8,00E-02 _ BT4EX03 | T BO0EG2 fm
Bulding14 | Shallow ~ VOC Bromeform T B2 8 . 800E02 3108403 BOCED2 fm|
Bulding 14 | Shallow  VOC Bromomethane JIoob s - - 1526404 5,11E-02
 Building 14 Shallow VOC  2-Butancne T D 8 ¢ , 2.18E+01
_Building14 | Shallow  VOC _CarbonDisufide T 8 . L19E+03 3.65E+00
Building 14 Shallow VOC Carbon Tetrachloride | 56235 L = . S.00E-03 : 500E-03 : 7.93g+02 5.00E-03
 Bullding14 | Shallow VOC  Chiorobenzena T 8 _ 1.00E-01 | 100E-G1 | 4.72E+02 _1.00E-01
Buiding14 _ Shallow _ VOC __Chioroethane LA N - S B ) . BEBE+03 1.46E+01
Building 14 Shallow VOC  Chioroform T . B2 8 . _B.00E-02 i T.928403 8.00E-02 N
Buiding 14 | Shallow ~ VOC  Chioromethane TolB e : . 5.33E+03 (94901 [nc
_____________ Building 14 Shallgw VOC  Cumene T b 8 : 8.13E+01 3.65E+00
_ Building 14 Shaliow VOC Cyclohexane T I 8 1 BADE-D4 | B840E-04 : o 5.50E+01 1.56-05 §.21E+01 inc! 14E-05
Building 14 | Shallow VOC  :1,2-Dibromo-3-chloropropane T Bz 8 . _2.00E-04 | 2.00E-04 1236403 L 200E-04  sme
Building 14 Shallow | VOC :Dibromoghloromethane 1244841 T C 8 | § 8.00E-02 2.60E+03 | 8.00E-02 | fm
Building 14 Shallow vOC 1, 2-Dibromoethane 106934 T B2 8 500E-05 | 5.00E-05 4.18E+03 5.00E-05 'sm
Building 14 Shallow VOC . 1.2-Dichlorobenzene 85501 T B 8 6.00E-01 . B.D0E-01 1.56E+02 6.00E-01 sm
_ Building 14 Shallow VOC _ 1,3-Dichicrobenzene 844731 T - D 8 i R33E+2 1A0E+00 | nc
Buiding 14 = Shallow VOC ' 14-Dichiorobenzene 106-46-7. T cC_ 8 TS0E-02 | 7.50E-02 | 7.38E+D1 7.50E-02 |sm
Buiiding 14 Shallow VOC  Dichiorodiflucromethane 757180 T B ~ 2.BOE+02 7.30E+00 © nc
Building 14 _ Shallow VOC__ '1,1-Dichioroethane 75:343: 7T | C 8 &5 250£-03 8.50E-03 ‘ 5.06E+03 1.7E-06 365E+00 no,  23E-03
 Building 14 Shallow VOC _ 4,2-Dichicroethane 107062, T | Bz 8 5.00E-03 | 500E-D3 . 852E+03 S.00E-03  sm
Bulding14 = Snhallow VOC  1,1-Dichloroethene 75354 T c 8 7.00E-03 & 7.005-03 . 225E+03 7.00E-03
Building 14 Shallow VOC  cis-1,2-Dichigrosthene 156-59-2. T D : 8 8 120E-02 | 2.10E-01 = 7.00B-02  7.00E-02 | 3.50E+03 6.0E-05 7.00E-02
Building 14  :  Shallow VOC trans-1,2-Dichloroethene 15660-5;, T © B8 6 BT70E-04 @ B70E-03  1.00B-01 1.00E-01 | B.30E+03 1.4E-06 1.00E-01 sm! B7E-02
Building 14 Shallow VYOC  1,2-Dichloropropane i 78875 T B2 8 ‘ 5.00E-03  5.00E-03 ' 280E+03 5.00E-03  sm
Building 14 Shallow VOC  1,3-Dichloropropene (totai) 542-756] T Bz : 8 ) i 6.72E-03 | ca
_ Building 14 Shallow VOC  Ethyl Benzene 100-41-4, T D 8 | _7.00E-01 7.00E-01  1.69E+02 7.00E-01  sm
Buitding 14 Shailow VOC  Z-Hexanone 591786 T 8 ]
Buiiding 14 Shatllow YOC  Methyl Acetate 79-20¢ T 8 . 3656401  nc
Building 14 Shaliow VOC  Methyl feri-butyl ether 1634-044 T 8 5.10E+04 374E-01 [ ca
Buiiding 14 Shallow VOC  4-Methyi-2-pentanone 108-10-1, T 0 8 1.90E+04 2.92E+00  nc
Building 14 Shafiow VOC _ Methylcyclohexane 108-87-2] T 8 1. 9.20E-04 9.20E-04 ] 3.14E+01 Inc, 2905
_ Building 14 Shatiow VOC  Methylene Chioride 75092 T I B2 | 8 5.00E-03 | 5.00E-03 ;.  1,30E+04 5.00E-03 :sm
Building 14 Shaliow VOC  Styrene 10042-5:. T 8 1.00E-1 | 1.00E-01 3.10E+02 1.00E-01
Building 14 Shallow VOC _ 1,1,2,2-Tetrachioroethans 79-34-5: T c 8 L287E+03 3.36E-03
__Buiding 14 Shaltow VOC Tetrachioroethene 127-184] T C-B2 B8 8 120E-03 | 630E-01 | 5.00E-03  500E-03 | 200E+02 3.2E-03 5.00E-03
Building 14 . Shallow VOC  Toluene 108-88-3] T D | 8 1t 510E-03 | 510E-03 = 1.00E«G0 | 1.00E+00  526E+02 9.7E-06 1.00E+60
_Building 14 Shallow VOC 1.2 4-Trichlorobenzene 120-82-10 T o 8 7O0E-02 | 700E-02 | 3.00E+02 o T.00E-02
Building 14 Shallow  vOC  '1,1,1-Trichloroethane 71556, T D . 8 5 190E-03 | 580E-03 @ 2.00E-01 = 2002-01 = 1.336+03 = 44E-06 2.00E-01
Building 14 | Shallow VOC __1,1,2-Trichloroethane 79005, T c &8 _5,00E-03  5.00E-03 | 4.42E+03 5 00E-03
_Building Shallow ' VOC Trichioroethene 7901-6 T C-B2, 8 8 230E-02 | 220E-01 @ 500E-03  500E-03 1.10E+03 2.06-04 5.00£-03 smj 4
Building 14 Shallow | VOC  Trichlorofluoromethane 75604 T 8] 4 7.50E-03 | 1.40E-02 1.10E+03 | 1,3E-05 1.10E+01
 Builging14 | Shaliow VOGC_ 1,1.2-Trichioro-1,2 2-trifluoroethane ©  76-13-11 T 8 2 T40E-03 | 240E-02 | 1.70E+02 1.4E-04 1.10E+03
 Building 14 Shallow VOC  Vinyl Chloride 75014 T A ! 8 2 260E-03 | 2BOE03 | 200E-03  200E-03 276E+03 | 1.0E-06 2.00E-03
Buiding 14 | Shallow | VOC _ Xylenes (iotal) 1330207 T D 8 100E+01 _ 1.00E+01 _1.00+01
No‘es E—— T RS S S A U —— S ——

The concentrations for the Chlardane isomers (alpha and gamma) were summed before comgarmg o rhe Screenmg Cniena )
 The concentrations for the 1 &E)lohloropropene fsomers (cis and trans) were summeﬁ belore comparing to the Screenmg Criteria.

sm ‘I‘m Scmenmg Criterion is the State MCL

fm - The Screening Criterion is the Federal MCL.

¢ - The Screening Criterion is based on cancer risk.

iC - ’ﬂ"ie Screemng Criterion is based on noncancer eﬁects ]

Chem Groug - Chem;cat Group
Meas Basis - Measured Basis; T= Tofal D= Dlssolved
Carc Class - EPA, Weught—of -Evidence Cancer Classification
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Table 6: Groundwater Samples Exceeding Screening Criteria
GM Moraine Building 14, Moraine, Ohio
o ) Reg 9 Based |
Ratio of
Conc to
Drinking | Drinking
: . Water Criteria:  Water
Sample . Sample Meas Chem . Conc MRL  E-50rHQ1 Criteria E-5
~ Area Welizone | Location SampleID Type = Date  Basis Group Chemical i CASRN (mg/l) Qual: (mgil) (mg/ll) = orHQ1
_Buiding 14 Shallow ~ BD14-01 __ BD14-01/081004 N 081004 T ~ VOC |[Trichloroethene 79-01-6 2.30E-02  280E-04  500E-03 |
Building 14  Shallow ~ BD14-01 BD14-01/081004 N 08/10/04 T  VOC Vinyl Chioride  75-01-4] 2.60E-03 2.10E-04  2.00E-03
Building 14 Shallow BD14-02 BD14-02/081304 N 08/13/04 T  VOC Tetrachloroethene 127-18-4. 6.30E-01 380E-03  5.00E-03
Building 14 Shallow BD14-02 BD14-02/081304 N 08/13/04 . T  VOC Trichlorosthene 79-01-6 1.70E-01 . 5.60E-03 5.00E-03
Building 14 Shallow BD14-03 BD14-03/081104 N 08/11/04 T VOC  Tetrachloroethene L 127-18-4 1.00E-02 7.80E-04 5.00E-03
Building 14 Shallow ~ BD14-03 BD14-03/081104 N 081104 T VOC  Trichlorosthene _ 79-01-6: 7.40E-02 1.10E-03 5.00E-03
Building 14 Shaliow BD14-04 BD14-04/081204 N  0812/04 T VOC Tetrachloroethene 127-18-4, 3.70E-02 | 6.30E-04  5.00E-03
Building 14 Shallow BD14-04 BD14-04/081204 N 08/12/04 T VOC Trichloroethene , 79-01-6, 8.80E-02 9.30E-04 5.00E-03
Building 14 Shallow  GM-43 DUP-137 FD  08/19/04 T | VOC _cis-12-Dichloroethene = 156-59-2 2.10E-01 1.90E-03 ,  7.00E-02
Building 14 Shallow GM-43 DUP-137 FD : 08/19/04 T VOC  [Tetrachloroethene 127-18-4; 1.70E-02 1.70E-03 5.00E-03
Building 14  Shallow  GM-43 DUP-137 FD  08/19/04 T VOC  Trichloroethene 79-01-6  1.00E-01 2.50E-03 . 5.00E-03
Building 14 Shallow GM-43 GM-43/081804 N 08/19/04 | T VOC  cis-1,2-Dichloroethene . 156-59-2 2.10E-01 ' 1.90E-03 7.00E-02
Building 14 Shallow  GM43 GM-43/081904 N 1 0819/04 T = VOC Tetrachiorosthene 127-18-4. 1.60E-02 1.70E-03 | 5.00E-03
' Building 14 Shallow - GM-43 GM-43/081904 N ' 08/19/04 T VOC  Trichloroethene 79-01-6. 1.00E-01 2.50E-03 5.00E-03
i Building 14 Shallow GM-43 ~ GM-43/081904 N 08/19/04 T VOC  Vinyl Chioride 75-01-4, 2.80E-03 4 1.90E-03 2.00E-03 M
! Building 14 Shallow : GM-44 GM-44/081904 N 081904 7T VOC cis-1,2-Dichloroethene 166-59-2° 1.30E-01 1.30E-03 7.00E-02
Building 14 Shallow ' ' GCM-44 ' GM-44/081904 N 08/18/04 T VOC Tetrachioroethene 127-18-4 5.70E-02 1.10E-03 5.00E-03
Building 14 Shallow GM-44 GM-44/081904 N 08/19/04 T VOC  Trichloroethene 79-01-6| 1.40E-01 1.70E-03 5.00E-03
Building 14 Shaliow GM-45 GM-45/081804 N 08/19/04 T VOC  cis-1,2-Dichioroethene ~ 156-59-2. 7.90E-02 1.90E-03 7.00E-02
Building 14 Shallow : GM-45 GM-45/081904 N 0819/04 T VOC Tetrachioroethene 127-18-4: 2.20E-01 1.70E-03 5.00E-03
Building 14 Shallow | GM-45 , GM-45/081904 N 08/19/04 T VOC  Trichloroethene 79-01-6' 2.20E-01 2.50E-03 5.00E-03

2122105 Page: 1 of 1 ENVIRON
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0 200 700ft
GM—30
)
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cM—43 8/19,/2004
ug,

1,1,1—Trichloroethane ND (9.1) |
1,1-Dichloroethane 6.9 J/6.4 J
1,1-Dichloroethene ND (8.1) U]
Benzene ND (9.1) U
cis—1,2—Dichloroethene 210/210|
Ethylbenzene ND (8.1) U
Tetrachloroethene 16/17
Toluene ND (9.1) U
trans—1,2—Dichloroethene 8.7/8.7|
Trichlorosthene 100/100)
Vinyl ehloride 2.8 J/ND (3.1) U|
Xylene (total) ND (9.1) VY|

GM—44

8,/19,/2004
g/l |

1,1,1—=Trichloroethane
1,1-DIchloroethane
1,1—Dichloroethene
Benzene
cis—1,2—Dichloroethene
Ethylbenzene
Tetrachloroethene
Toluene
trans—1,2—Dichloroethene
Trichloroethene

Vinyl chlaride

Xylene (total)

GM—45 8/19/2004
ul
1,1,1—Trichloroethane 5.8 J
1,1—-Dichloroethane 8.5 J
1,1—Dichlorosthene ND (9.1) U
Benzene ND (9.1) U
cis—1,2—Dichlorpethene 79|
Ethylbenzene ND (9.1) U
Tetrachloroethene 220
Toluene ND (8.1) U
trans—1,2—Dichloroethene 3.5 J
Trichloroethene 220
Vinyl chloride ND (9.1) U
Xylene (total) ND (8.1) U

(¢

HR-1® | BD14-03

N

/ﬁ GM-44

P/ GM—45

M=-43

BD14-04

BD14—04

8/12/2004
u

1,1,1—Trichloroethane
1,1-Dichloroethane
1,1—-Dichloroethene
Benzene
cis—1,2—-Dichloroethene
Ethylbenzene
Tetrachloroethene
Toluene
trans—1,2—Dichloroethene
Trichloroethene

Vinyl chloride

Xylene (total)

BD14-02 l/é
Il

/:
i
/ /7%//

BD14-01

8/10/2004

1,1,1—Trichloroethane
1,1-Dichloroethane
1,1—Dichloroethene
Benzene
cis—1,2—Dichlorosthene
Ethylbenzene
Tetrachloroethene
Toluene
trans—1,2—Dichloroethene
Trichloroethene

Vinyl chloride

Xylene (total)

u
ND (1) U
2.5
ND (1) U
ND (1) U

;

i

<

BD14—02

8/13/2004
(1]

1,1,1—Trichloroethane
1,1—Dichloroethane
1,1-Dichloroethene
Benzene
cis—1,2—Dichloroethene
Ethyibenzene
Tetrachloroethene
Toluene
trans—1,2—Dichloroethene
Trichloroethene

Vinyl chloride

Xylene (total)

5.5 J
ND (20) U
ND (20) U
ND (20) U

43

ND (20) U
630

54 J

ND (10) U
170

ND (20) U
ND (20) U

BD14—-03

1,1,1—Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
Benzene
cis—1,2—Dichloroethene
Ethylbenzene
Tetrachloroethene
Toluene
trans—1,2—Dichloroethene
Trichloroethene

Vinyl chloride

Xylene (total)

LEGEND

(\ MONITORING WELL (SHALLOW)

0 200 700ft . BORING LOCATION
M ug//L MICROGRAMS PER LITER
GROUNDWATER AND SOIL DATABOXES e L Fa ol
(2 ARCADIS FOR THE BUILDING 14 INVESTIGATION R Sam e o |t

284 Cramer Creek Court

Dublin, OH 43017
Tel: 614/764-2310

Fax: 614/764—1270
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MORAINE, OHIO

PROJECT NUMBER

0H000294.0006.0009

DRAWING NUMBER

2
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ARCADIS

Log of Boring: BD14-01

General Motors Corporation

Building 14 investigation, Moraine,

Ohio
-4 -
218 . &
- ~ 18> o 2 s
£5 $c |88 <5 (g]5lE 0] B
& £ 3 2 inti o
SE §52 §-§ 8& Q%E“ 9__ Description 2
et o= ~talelo ‘% ﬁ
£l &
3 a
o N/A N/A T NIA Concrete with #5 rebar; straight drill to 8 feet
|
|
|
1
21 na INal N Concrete with #5 rebar
\
[E R B Brown silty clay, gravel, il T
\
1 NA [ NA| A Concrete with #5 rebar
\s
\
i
61 Nna | na| na k Concrete with #5 rebar
i
\
8-111818) 24 | o M wme T sicr
{1 16 Brown, clayey silf with 25% sand and gravel, well graded, fill
051010, 19| o ML | SILT
1 18 " Brown, clayey silt with 25% sand and gravel, well graded, fil
12 _
2< Composite Sample to Lab M Grab Sampletolab  [[]] Split-Spoon Not Analyzed Page 1 of 6
Drilling Co.: Frontz Driliing Geologist: J. Manzo Begin Drilling. 8/9/04 @ 1721
Driller: A Mackey Total Depth: 80 End Drilling: 8/10/04 1@ 11:31
Driling Method:  Hollow Stern Auger Surface Elev.: Converted to Well: Y Well1.D.: BD14-01
Drilling Fluid: None North Coor: East Coor,:

Remarks. Samples submitted for laboratory analysis of VOCs.

Project No.: QOHO00294 0006.00009 Datum:

Filename: August 2004




ARCADIS

Log of Boring: BD14-01

' . Building 14 investigation, Moraine,
General Motors Corporation Ohio
2 =
2l 8. . Q
= "g' L e n
5 T lea s icirlE ® =
5% e fz e § 2|3 -4 - o
RHIHEURIEE g
3 &
12 21,1921} 20 o SM | SAND
1 17 Brown, silty sand with 25% coarse grained gravel (cobble), well graded
12200 2| o HsM | sanD
1 V7 Brown, silty sand with 25% coarse grained gravel {cobble), well graded,
poor recovery
6252214 21 | o SM | SAND
1 20 Brown, silty sand with 26% coarse grained gravel (cobble), well graded
B514238] 8 | o [ I"sm | sAND
1 ] Brown, silty sand with 25% coarse grained gravel (cobble), well graded
20982021, 20| o { SM | SAND
1 25 Brown, silty sand with 25% coarse grained gravel {cobble), well graded
224481024) 9 | o SM | SAND
1 W Silty sand, fine to medium grained, dry, 10% fine grained gravel, well
graded
<] Composite Sample to Lab B Grab Sample to Lab | Split-Spoon Not Analyzed Page 2 of 6
Drilling Co.: Frontz Drilling Geologist: J. Manzo Begin Drilling: 8/9/04 @ 1721
Driller: A Mackey Total Depth: 60 End Drilling: 8/10/04 @ 11:31
Drilling Method: Hollow Stem Auger Surface Elev.: Converted to Well: Y Well1.D.: BD14-01

Drilling Fluid: None

North Coor.: East Coor.:
Remarks: Samples submitted for taboratory analysis of VOCs.

Project No..  QHO00294.0008.00009 Datum:

Filename: August 2004




ARCADIS Log of Boring: BD14-01

. Building 14 Investigation, Moraine
General Motors Corporation Ohio ’ '
@ .
2w 2
~12al 1518 . 4 S
€% ¢ 188 <5(8|512 L] & s
a & < 42 - Py
58 2e (52| 38 NEEE S Descrition p
a 8
A3
24 [551014] 24 | 0 | P | SAND =
: Wet (saturated), medium grained sand with 10% fine grained gravel,
poorly graded
26~ 11,14,13,} 24 0 sP | SAND
1 14 Wet (saturated), medium grained sand with 10% fine grained gravel,
poorly graded
& 287161014,] 20| o SP | SAND
i i 24 Wet (saturated), medium grained sand with 10% fine grained gravel,
poorly graded
0T N 6] o 5P | SAND
] 1 Wet (saturated), medium grained sand with 10% fine grained gravel,
! poorly graded, poorly recovery
291 Na 0 SP | SAND
1 Wet (saturated), medium grained sand with 10% fine grained gravel,
poorly graded, poor recovery
31 N 0 SP | SAND
Wet (saturated), medium grained sand with 10% fine grained gravel,
poorly graded, poor recovery
35
DX} Composite Sampie to Lab MGrebsampletola [ Split-Spoon Not Analyzed Page 30f 6
. Drilling Co.: Frontz Drilling Geologist: ). Manzo Begin Drilling: 8/9/04 @ 1721
* Driller. A Mackey Total Depth: 80 : End Drilling: 8/10/04 & 1131
* Drilling Mathod: Hollow Stem Auger Surface Eiev.: Converted to Well. Y Well 1.D.: BD14-01
Drilling Fiuid: None North Coor. East Coor.:

Remarks: Samples submitted for laboratory analysis of VOOs.
Project No..  OH000294.0006.00009 Datum: Filename: August 2004




ARCADIS Log of Boring: BD14-01

. Building 14 Investigation, Moraine
General Motors Corporation Ohio ’
-] S
@ &
€5 ¢°F § 2] « s § g £ 2 §
oo £ > S < 82 5 o
88 fc 35| 5% |35/gz8| ¢ Descrpion 2
= lgs - g Ej & & £
Elé X
]
36 \ No recovery
] \
‘22
1
{
i
381 waA o f
CL | CLAY
Gray, silty clay with 10% gravel, hard, low plasticity
" 401 305013 | 12 0 CL | CLAY
k Gray, sifty clay with 10% gravel, hard , low plasticity
. 4225355010 17 | o CL | CLAY
1 4 Gray, silty clay with 10% gravel, hard, low plasticity
1
3 .
- “441823 | 24| o SAND
B 27 Coarse grained sand (75%), fine grained gravel {25%), well graded
|
461501923f 11| o SAND
1 Coarse grained sand (75%), fine grained gravel (25%), well graded
.48 i
X Composite Sample to Lab M Grab SampletoLab [ Spiit-Spoon Not Analyzed Page 4 of 6
Drilling Co.: Frontz Driling Geologist: J Manzo Begin Drilling: 8/5/04 @ 1721
i Driller. A.Mackey Totat Depth: 60 End Driling: 8/10/04 @ 11:31
Drilling Method: Hollow Stem Auger Surface Efev. Converted to Well: ¥ Well 1.D.: BD14-01
Drilling Fluid: None North Coor.: East Coor.:

Remarks: Samples submitted for laboratory analysis of VOCs.
Project No.: OH000294.0006.00009  Datum: Filename: August 2004




ARCADIS Log of Boring: BD14-01

: Building 14 Investigation, Moraine,
General Motors Corporation Ohio
]
.a §
~ 2=l 1E § Q 2 2
8% £c |28 sF|2|55q & ot
8 2 |52/ 88 (5[3]58 S Descrption 2
gté &
0
48 |10,14,17.] 12 o ’ SW | SAND
102N Coarse grained sand (75%), fine grained gravel (25%), well graded
011517200 111 o i SW | SAND
i 19 : Coarse grained sand (75%), fine grained gravel {256%), well graded
52-1124428) 10 | o SO T GRAVED
i {1 2 - Silty sand (50%), grave! (50%). well graded
*an .
o_\‘
! -’
; o
*
5442030500 s | o SAND
a i 4 Fine grained sand (75%), silt (25%), poorly graded
H
CLAY
Gray, silty clay, 10% grave, hard, low plasticity
56 2437471 o o [ No recovery
. 50/3
#
5813628500 11 ] o . CLAY
{ 3 f Gray, sifty clay, 10% gravel, hard, low plasticity
<] Composite Sample to Lab Il Grab Sample to Lab (L] split-Spoon Not Analyzed Page 5of 6
Drilling Co.: Frontz Dritting Geologist: J. Manzo Begin Drilling. 8/9/04 @ 1721
Driller: A Mackey Total Depth: 80 End Drilfing: 8/10/04 & 11:31
Drilling Method: Hollow Stem Auger Surface Elev. Converted to Well: ¥ Well1.D: BD14-01
Brilling Fluid: None North Coor.: East Coor.:

Remarks: Samples submitted for laboratory analysis of VOCs.
Project No.. OH000294.0006.00008  Datum: Filename: August 2004




ARCADIS Log of Boring: BD14-01

‘ Building 14 Investigation, Moraine,
General Motors Corporation Ohio
2 2 5
R - ”3' > oo H4 o
£ = c 198l <5 1 B 8 - 2
58 1 |35[5E(5[ezg Descipion :
T o= TREIS 8 Q.
Elc
3| a
60 End of boring
62~
‘T
B6 —
68-....
70
72
X Compasite Sample to Lab M Grab Sample to Lab [ Split-Spoon Not Analyzed Page 6 of 6
Drilling Co.. Frontz Drifiing Geologist: J. Manzo Begin Drilling: 8/9/04 @ 1721
Driller: A Mackey Totai Depth: 60 End Drifling: 8/10/04 @ 11:31
Drilling Method: Hollow Stermn Auger Surface Elev.: Converted to Well: ¥ Well1.D.: BD14-01
Drilling Fluid: None North Coor. East Coor.:

Remarks: Samples submitted for laboratory analysis of VOCs,
Project No.: OH000294.0006.00009  Datum: Filename: August 2004




ARCADIS

Well Construction Log

(Unconsclidated)

1 ft
LANG SURFACE

SO NN SRRSO,

/
/|
s

\‘ 8 inch diameter
driied hole

\— Well casing,

2 inch diameter,
Schedule 40 PVC

Project  OHOB0254.0006.0009 Well 8D14-01
Town/City Moraine, Ohio

County Montgomery State  Ohip
Permit No. a

Land-Surface (i5) Elevation and Datum:

- [X]Backsit

ﬁt

Bentonite [:} slufry

44 HY Dpeuets

46 fi*

Well Screen.
2 inch diameter
Sch 40 PVC 10 siot

/D Grave! Pack
&

I

E]Sand Pack #5

Formation Collapse

56 fr*

60 fi*

Measyring Paint ig
Top of Well Casing
Uniess Otherwise Noted.

* Depth Below Land Surface

DGmﬂt

om feet [[] surveyed
[7] Estimated
installation Date(s} 8/8/04 - 8/10/04
Drilling Method Hollow sters auger
Drilfing Contractor Frontz Drifling
Dritling Fluid None

Development Techniquets) and Datels)

Submersible pump 8/10/04

Flusid Loss During Drifling N/A galions

Water Removed During Devetopment 60 gatlons
Static Depth to Water 27272 feet below M P
Pumping Depth to Water 27.77 feet below M.P.
Pumping Duration 1.50 hours

Yield NM gpm Date 810/04

Specific Capacity NM gpmyft

Welt Purpose Tempaorary monitoring well,
removed after sampling,
Remarks Sampled @ 1355 on 8/19/04

Prepared by 1. Marizo




ARCADIS Log of Boring: BD14-02

. Building 14 Investigation, Moraine,
General Motors Corporation Ohio
2 P
= &)
2o R P 2 &
£= 87 |88] <= |81F12,] B =
o £ < a® inti o
:Sé ?‘%% §_§— 8@.’ g«§54 % Description g
o~ E 7]
Hi &
0f NA PNAT NA | Concrete with #5 rebar, excavated to 8 feet
| |
21 nA [ na N/A Concrete with #5 rabar
"""""" Brown, clayey sit with sand and gravel, fii, dry T
i T Na A N Concrete with #5 rebar
| é
| |
;‘ 59 Na [Na| Na ﬂf Brown, clayey silt with sand and gravel, fil, dry
] ,f
!
* ol
| l
844678 20 o TN T T
; | Brown, clayey silt, 25% sand and gravel, cobbles visible, dry
|
!
01 4a58| 8| o W ST
] H Brown, clayey silt, 25% sand and gravel, cobbles visible, dry
S
<] Composite Sample to Lab M Grab SampletoLab [ Split-Spoon Not Analyzed Page 1 of 5
Drilling Co.. Frontz Drilling Geologist: J. Manzo Begin Drilling: 8/13/04 1@ 828
Driller: A.Mackey Total Depth: 56 End Drilling: 8/13/04 { @ 12:08
Drilling Method: Hollow Stem Auger Surface Elev.: Converted to Well: ¥ Welll.D.: BD14-02
Drilling Fluid: None North Coor.: East Coor

Remarks: Samples submitted for laboratory analysis of VOCs,
Project No.:  OH000294.0006.00009 Datum: Filename: August 2004




ARCADIS Log of Boring: BD14-02

. Building 14 Investigation Moraine,
General Motors Corporation Ohio '
) «
73 1]
ol 5l ) 2 =
£ e 1838 3 o I @ =
g2 g_g ’%’ $2 1<) g}s’ o Description 8
48 3¢ [§8] 3k el = r
b &
@
12 12,1014, 10 o} SAND
1 12 Sand (75%), coarse grained gravel (25%), dry, well graded
“4161014] 3] o SAND
1 18 Sand (75%), coarse grained gravel (25%), dry, well graded
-
i 161101419 15 | o SAND
1 12 Sand (75%), coarse grained gravel (25%), dry, well graded
|
‘ 1 I
87918231 14| o [T SAND
! 1 26 Sand (75%), coarse grained gravel (25%), dry, well graded
& 1 i
pasid 2 H
081725 20| o SAND
1 22 Sand (75%), coarse grained gravel (25%), dry, well graded
: |
2822022 8 | o SAND
1 27 Sand (75%), coarse grained gravel (25%), dry, well graded
X Composite Sample to Lab Il Grab Sample to Lab (LT split-Spoon Not Analyzed Page 2 of 5
Drilling Go.: Frontz Drilling Geoiogist: J. Manzo Begin Drilling: 8/13/04 @ 8.28
Driller: A Mackey Total Dapth: 58 End Drilling: 8/13/04 @ 12.06
Drilling Method: Holiow Stem Auger Surface Eiev. Converted to Well: Y Welil 1.D.: BD14-02
Driling Fluid: None North Coor.: East Coor.:

Remarks: Samples submitted for laboratory analysis of VOCs.
Project No.: OHO00294.0006.00009 Datum: Filename: August 2004




H
i
i
H
H

]

ARCADIS

Log of Boring: BD14-02

. Building 14 Investigation, Moraine,
General Motors Corporation Ohio
ks -
2] g- 3
falies S8 o % i
£ — o @ =1l g
% £ (22 <215 £ B -
8§ §Q §§ S AN HEE o Description 2
3 &
24 1411151 9 ¢ SW | SAND
1 15 Sand {75%), coarse grained gravei {25%), damp, well graded
2615747} 3] o { GW | GRAVEL =
3 - Wet (saturated), poor recovery, coarse grained sand (25%), and gravel
&.‘? {75%), well graded
o+
"
‘O.b
@,
8797912] 2 | o sow) GW | GRAVEL
E oy Wet (saturated), poor fecovery, coarse grained sand (25%), and gravel
2 (75%), well graded
| e
"o
Jh
?,
0756712 8 | o oo GW | GRAVEL
5 ry Wet (saturated), poor recovery, coarse grained sand (25%), and gravel
aw (75%), well graded
L]
%
*N
*,
37981213 18] o ooy GW | GRAVEL
1 : Wet (saturated), poor recovery, coarse grained sand (25%), and gravel
o {75%), well graded
*%
o
>N
<,
¥7401217) 20| o GW | GRAVEL
1 16 ) Wet (saturated), poor recovery, coarse grained sand {25%), and grave!
:& (75%), well graded
>
] ; Ci. § CLAY
36 i
> Composite Sample to Lab M GrabSampletotab [T Split-Spoon Not Analyzed Page 30of 5
Drilling Co.. Frontz Dritting Geologist: J. Manzo Begin Drilling: 8/13/04 4 @ 828
Driller. A Mackey Total Depth: 58 End Drilling: 8/13/04 i @ 12:06
Driliing Method:  Hoflow Stem Auger Surface Elev.: Converted to Well: Y Well1.D.. BD14-02
Driliing Fluid: None North Coor.: East Coor.:

Remarks: Samples submitted for laboratory analysis of VOCs.

Project No.:  OHO00294. 0006 00009 Daturrs:

Filename: August 2004




N
i

i
i

ARCADIS

Log of Boring: BD14-02

Building 14 Investigation, Moraine,

General Motors Corporation Ohio
8 -
» sle ° &
€9 $c 188 «S|5iFlEo & =
g3 § & §§ $Z|<e a8 o Description 8
3% 22 |§2| O e 25" = £
' = 18 @ g
@
36 [12.1724] 8 o 1 CL | \Gray. clay with T0% coarse gravel, hard, low plasticiy
bt CLAY
Gray, clay with 10% coarse grave!, hard, low plasticity
¥ oas05) 13| o oL T elay
1 Gray, ciay with 10% coarse gravel, hard, low plasticity
07143224 20| o CL | ctay
1 31 Gray, clay with 10% coarse gravel, hard, low plasticity
23747504 11| o ] L [ ClaY
1 3 Gray, clay with 10% coarse gravel, hard, low plasticity
“2m16l 7] o SAND
1 18 Medium to coarse grained sand (70%), gravel {30%), well graded
461791814 24 | o SAND
1 Medium fo coarse grained sand {TQ%), gravel (30%), well graded
48
X Composite Sample to Lab M Grab Sampletotab [ Split-Spoon Not Analyzed Page 4 of 5
Dritting Co.:  Frontz Drilling Geologist: J. Manzo Begin Driling: 8/13/04 @ 8:28
Dritler: A Mackey Total Depth. 56 End Drilling: 8/13/04 & 12:08
Drilling Method: Hollow Stem Auger Surface Flev.: Converted to Well: Y Well 1.D.: BD14-02
Drilling Fluid: None North Coor.: East Coor.

Remarks: Samples submitted for laboratory analysis of VOCs.

Project No.: OHO00294.0006.00009

Datum:

Filename: August 2004




ARCAD'S Log of Boring: BD14-02

. Building 14 Investigation Moraine,
General Motors Corporation Ohio !
2 .
g &
s ] o ] £
28 2= 1221 S$F I<iojER| B -
R FR TR HR R Description 2
= el Ev- E1Q ‘3
3% &
48 116,17,15,] 24 0o [ SW I SAND
1 18 Medium to coarse grained sand (70%), gravel (30%), well graded
£
50971224 24| o SW | SAND
i 32 Medium to coarse grained sand (70%), gravel {30%), well graded
3 thick layer of sifty clay T
i 529712161 20| o SW | SAND
1 27 Medium to coarse grained sand (70%), gravel (30%), well graded
|
\ 54+ 71726, ] 8 0 | ’ cL | ¢lay
2 1 30 ' Gray, clay with 10% coarse gravel, hard, low plasticity
i
56 End of boring
| 56
&80
< Composite Sample to Lab M GrabsampletoLab [ Split-Spoon Not Analyzed Page § of 5
Drifling Co.. Frontz Drilling Geoiogist: J. Manzo Begin Drilling: 8/13/04 & 828
Drifler. A Mackey Total Depth: 58 End Drilling: 8/13/04 @ 12:06
Drilling Method: Hollow Stern Auger Surface Elev.: Converted to Well: Y WelliD.: BD14-02
Drilling Fluid: None North Coor.: East Coor.:

Remarks. Samples submitted for taboratory analysis of VOCs.
Project No..  QHO00294,0008.00009 Datum: Filename: August 2004




i
;
i
;
!

|
[

ARCADIS
Well Construction Log

Prgject QHO00294.0006.0009 Weil B 14.02
Towrn/City Meoraine, Ohio

County Montgomery State  Ohio
Permit No, n/a

Langd-Surface (LS} Elevation and Datum:

{Unconsolidated)
] RH
¥ LAND suRiACE
1 V]
/8
/] /.\- 8 inch diameter
A ] dilfe
%Ry
/8
,‘j \—Well casing,
; 2 inch diameter,
Py Schedule 40 Pye
s
L/ RIsackfin
;‘“ [Grout
5 —
[
ftt
: Bentonite Dslu;ry

43  ftr Dpeffets

45  fi*

Well Screen.
2 inch diameter
Sch 40 PYC iC slot

/G Gravel Pack

Sand Pack #5

LIFormation Coltapse

55 fir

55 A~

Measunng Point is
Top of Well Casing
Unless Ctherwise Noted.

* Depth Below Land Surtace

am feat E] Surveyed
{] £stimated
instaliation Date{s) 8/13/04 - 8/16/04
Driling Method Hollow stem auger
Drifling Contractor Frontz Drilling
Drilling Fluid None

Development Techniqueds) and Datels)

Submersible pump {proactive mini-typhoon)

Flued Loss Duting Drilling N/A gailons

Water Removed During Development 60 gallons
Static Depth to Water 28.86 feet below M.P..

Pumping Depth 1o Water 27.99 feet below M.P.

Pumping Duration 1 hours
Yield 2 gpm Date 8/13/04
Specific Capacity NM gpm/ft

Well Purpose Temporary monitoring wedl,

remaved after sampling,

Remarks Sampied & 1355 on 8/13/04

Prepared by i Manzo
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i
i
:
£

ARCADIS

Log of Boring: BD14-03

. Building 14 Investigation, Moraine
General Motors Corporation Ohio ! ’
@ o
g 2
[ K] o a8 S
£ z 188 Elci~]E ]
§§ g"-: g £ $Z|<le|E® [ Description e
= B8 |§ElO e 2 £ 5= = £
E ﬁ 8
A
0 NI/A NA | NA Concrete, straight drill through excavation to B feet
27 NA [NAL NA Brown clayey silt with 25% coarse gravel, fill
9 wa INal N Brown ciayey silt with 25% coarse gravel, fil
5 wa Ina| na Brown clayey silt with 25% coarse gravel, fil
8981209 24| o CL | CLAY
] Brown, silty clay with 25% sand and gravel, medium hardness, fow
plasticity
092234 11} o CL | CLAY
1 Brown, sifty clay with 10% sand and gravel, damp, high plasticity, soft
12 Ll
< Composite Sample to Lab il Grab Sampletolab | T Spiit-Spoon Not Analyzed Page 1 of 6
Drilling Co.:  Frontz Drilling Geologist: J. Manzo Begin Drilling: 8/10/04 @ 1740
Driller. A.Mackey Total Depth: 66 End Drilling: 81 104 @ 1333
Drilling Method: Hollow Stem Auger Surface Elev. Converted to Well. Y Well L.D.: BD14-03
Drilling Fiuid: None North Coor.: East Coor.

Remarks: Samples submitted for laboratory analysis of VOCs.

Project No..  OH000294.0006.00009 Datum:

Filename: August 2004




ARCADIS Log of Boring: BD14-03

. Building 14 Investigation, Moraine
General Motors Corporation Ohio '
—
@ "
: £
-~ | Ea s ) 4
! £ o : H 3 Ll = &
§-§ & §§ iz < 2|82 & Description 2
RN EHARE g
3| 2
' 1217967117 o CL | cLay
1 | Brown, silty clay with 10% sand and gravel, damp, high plasticity, soft
4432688 71 o SAND
. Silty sand (70%), gravel coarse grained (30%), well graded, dry
g 16+ 8577}1 8 0 SM | SAND
s ] Silty sand (70%), gravei coarse grained (30%), well graded, dry
“
A ]
) 817708 8| o 1 sm I sanD
i 1 Sitty sand (70%), gravel coarse grained (30%), well graded, dry
o
2015707) 3| o { s | sanp
k ; Silty sand (70%), gravel coarse grained (30%), well graded, dry, poor
recovery
22- 472024} 6 0 SM | SAND
1 Silty sand (70%), grave! coarse grained (30%), well graded, dry
e A
X Composite Sample to Lab M GrabSampletoLab [ Split-Spoon Not Anatyzed Page 2 of 6
Driling Co.: Frontz Drilling Geologist: J. Manzo Begin Drilling: 8/10/04 @ 1740
Drillar: A Mackey Total Depth; 65 End Dritling: 841 1404 @ 1333
Drilling Method: Hollow Stem Auger Surface Elev.: Converted to Well: Y Well 1.D.: BD14-03
Drilling Fluid: None North Coor.: East Coor.:
Remarks: Samples submitted for laboratory analysis of VOCs,
Project No.: OH000294.0006.00009 Datum: Filename: August 2004




ARCADIS Log of Boring: BD14-03

. Building 14 Investigation, Moraine,
: General Motors Corporation Ohio
_—
§ 5]
- —l Q 2 g
2% $< |28 <515/ |z o £
z P ol B -
Sg §Q §-§ aa P g3 O Description 2
‘g - wr = ~1al&]o o §
] El1d @
| &
24 1128771 13 o SM | SAND
) ; Silty sand (70%), gravel coarse grained (30%), well graded, damp
26114997} 9 0 sw 1 SAND =
7 Sand (30%), gravel (70%), weil graded, wet (saturated)
; 2178914) 5| o SW | SAND
. 2 Sand (30%), gravel (70%), well graded, wet {saturated)
-
i
s 3068,1412] 15| o { GW | GRAVEL
1 Coarse grained sand (25%), gravel {75%), well graded
i ."'.
.
ps)
)
2151912) 14| o Seey GW | GRAVEL
1 17 Y Coarse grained sand (25%), gravel (75%), well graded
'."‘,
o'
“gh
f i @,
| 34213034 ) 12| o | CL | ClaY
i 32 Gray, clay with 10% coarse (pebble-sized) grave!, low plasticity, hard
38 o
DX Composite Sample to Lab B Grab Sampletolab T Split-Spoon Not Analyzed Page 3 of 6
Drilling Co.: Frontz Drilling Geologist. J. Manzo Begin Drifling: B/10/04 @ 1740
_____ Driller: A Mackey Total Depth: 66 End Drilling:  8/11/04 @ 1333
Drilling Method: Hollow Stem Auger Surface Elev.: Converted to Well: Y Well1.D.: BD14-03
Drilling Fluid: None North Coor. East Coor.:
Remarks: Samples submitted for laboratory analysis of VOCs.
Project No..  OHO00294.0006.00009 Datum: Filename: August 2004




ARCADIS

Log of Boring: BD14-03

Building 14 Investigation, Moraine,

General Motors Corporation Ohio
@ 5
£
2 3| o 2 =
£5 8< |$8| <5851 Eo] £ =
Q 2 = < o 2 T e
8:35 e gé 0& NI o Description e
o = f3 g O 8 5
£
3| 3
36 (223433 131 o : CL | ciay
103 Gray, clay with 10% coarse {pebbie-gized) grave!, low plasticity, hard
38272830 24 | o CL | ciay
1 28 Gray, clay with 10% coarse (pebble-sized) gravel, low plasticity, hard
4013031500 24 | o ¢l | CLay
1 3 Sandy clay (75%) with 25% gravel, mediurn plasticity, medium hardness,
brown
29141020 18 | o [ Messy GW | GRAVEL
1 13 ” Sand (40%), grave! (60%), weii graded
St
-~y
A
*h
.,
4453826 21| o S8 GW | GRAVEL :
{1 25 - Sand (40%), gravef (60%), well graded
Son
3
b
5
r
61101813 o | o e GW | GRAVEL
1 18 ! » Coarse grained sand (50%), fine grained gravel (50%). well gradag
I “:‘?
P L o
[ L]
X
L
2 Composite Sample to Lab M Grab Sample to Lab [ 8piit-Spoon Not Analyzed Page 4 of 6
Drilling Co.: Frontz Drilling Geologist: J. Manzo Begin Drilling: 8/10/04 & 1740
Driller: A.Mackey Total Depth: 86 End Drilting:  8/11/04 @ 1333
Driling Method: Hollow Stem Auger Surface Elev.: Converted to Well: Y Well 1.D.: BD14-03
Drilling Fluid: None Nosth Coor.: East Coor

Remarks: Samples submitted for laboratory analysis of VOCs.

Project No.. OHE00294.0006.00008

Datum:

Filename: August 2004




ARCAD'S Log of Boring: BD14-03

. Building 14 Investigation Moraine,
General Motors Corporation Ohio ’
gé. 5
: [t | > e 2 g
: £ = =159 s =12 & =
§'§ gcﬁ g% SE<|e|58 O Description e
b= £} Ca le g‘ £ = =
3 8
48 115,18,17,] 12 0 5 GW | GRAVEL
1 17 Coarse grained sand (50%), fine grained gravel (50%), well graded
50191427, 18| o SAND
1 24 Fine grained sand (25%), sit (75%), poorly graded
%
o 527211018) 19 | o SAND
1 1 20 Medium to coarse grained sand (75%), gravel (25%), well graded
“52124f 24 | o SAND
] 1 22 Medium to coarse grained sand (75%), gravel {25%), well graded
R
611817 24 | o SAND
i 19 Medium to coarse grained sand (75%), gravel (25%), well graded
A 8141127 22| o B SAND
i 17 i ! Medium to coarse grained sand (75%), gravel {25%), well graded
i <] Composite Sample to Lab M Grab Sampleto Lab [ ] Split-Spoon Not Analyzed Page 5 of 6
; Drilling Co.: Frontr Drilling Geologist: J. Manzo Begin Drilling: 8/10/04 @ 1740
jf Driller: A Mackey Total Depth: 66 End Drilling: 8A11/04 @ 1333
) Drifling Method: Hollow Stem Auger Surface Elev.: Converted to Well: Y Well1.D.: BD14-03
; Drilling Fluid: None North Coor.: East Coor.:
Remarks: Samples submitted for laboratory analysis of VOCs.
Project No..  OH000294.0006.00008 Datum: Filenarne: August 2004




ARCADIS

Well Construction Log

tunconsolidated}
M 1 ft Project  OHO00294.0006.0009 well  8D14-03
LAND SURFACE
# # Town/City Moraine, Chio
'//’ :r: County Montgomary State  Ohio
1 L S 8 inch diameter Permit No. n/z
T L1 arilled hoe
) / / Land-Surface (15) Elevation and Daturn:
s
; /\ nm feet ] Surveyed
; j well casing, [ Estimated
| ey 2 inch diameter, instaifation Date(s) 8/10/04 - 8/11/04
: S Schedule 45 PVC
L/ L Drilling Method Hollow sters auger
/1 W1 [XIsacksin
/]
,// [Jareut Driling Contractor Frontz Drilling
/] Drilling Fluid Water, approx. 50 gallons
/]
_ i
_ Development Techniguels) and Date(s)
i Bentonite Bséurry
54 f* Dpe%lets Submersible pump (proactive mini-tyohoon) 8/11/04
; Fiuid Loss During Dritling NFA gallons
; 56 ftv
- Water Removed During Development 116 gallons
Static Depth to Water 28.33 feet below M.P..
Well Screen,
2 inch diameter Pumping Depth to Water 27.90 feet below M.P.
Sch 40 PVC | 10 siot
Pumping Duration 15 hours
Yieid NM gpm Date 8/11/04
'; : /DGravei Pack Spedific Capacity NM _ gprvft
' Sand Pack #5
Formation Collapse Weil Purpose Temporary monitering well,
' removed after sampling.
i 66 ft*
Remarks Sampled @ 1700 on 8/11/04
66  #*

Measuring Point is
Yop of Well Casing

Unless Otherwise Noted.

|

* Depth Below Land Surface

Prepared by 1. Manzo




ARCADIS

Log of Boring: BD14-04

General Motors Corporation

Building 14 investigation, Moraine,

Ohio
-] o
[ ;7]
& ‘?i" Q b4 ¥
£5 2 (28] <F|E|-IE ] 8 =
o £ 3 <lold B st e
B8 Ze (35| 5E|5[x(88 S Descrton 2
g ~lalElo & =
i3 @ - 2
b}
01 NA TNAT NA T Concrete with #5 rebar
|
|
27 wa | na| na il Brown, clayey siit with 25% sand and gravel, fil, ary T
|
I
A1 Na [ na| na f Concrete
|
|
57 na [naj na ; Brown, clayey silt with 25% sand and gravel, fil, dry
"
1 |
|
!
;
8Yas11,11f 20 | o CL | GlaY
1 Brown, silty clay with 10% coarsa gravel and sand, low plasticity, hard,
dry
10 ]
4899171 0 0 No recovery
’ ]
§
il
<] Composite Sample to Lab I Grab Sample to Lab (L] Spiit-Spoon Not Analyzed Page 1 of 6
Drilling Co.. Frontr Drilling Geologist: J. Manzo Begin Drifling: 8/12/04 @ 840
Driller. A Mackey Total Depth; 66 End Drilling; B/12/04 @ 1410
Drilling Method: Hollow Stem Auger Surface Elev.: Converted to Weil: Y WelllD: BD14.04
Drilling Fluid: None North Coor.: East Coor.:

Remarks: Samples submitted for laboratory analysis of VOCs.

Project No.: OH000294.0006.00008 Datum;

Filename: August 2004




ARCADIS Log of Boring: BD14-04

‘ Building 14 Investigation Moraine
General Motors Corporation Ohio ’ '
[aalies ® @ @ ]
£ o = - = lelr 8 =
£8 5-:;5 §§ SEI%lee8 & Description 2
= BE (£l O4 -2 g' g 1 = 5
x = 2
5 El3 @ §-
' 121579771 2 o CL | CLAY
3 | Brown, silty clay with 10% coarse gravel and sand, jow plasticity, hard,
P dry
|
;
14 2554 | 17 ; SAND
- Silty sand, fine grained. dry, poorly graded
16 64651 16 SAND
1 Silty sand, fine grained, dry, poorly graded
}
815876 9 SAND
. Silty sand, fine grained, dry. poorly gradad
‘& K
. 20~
2514,18] 11 SAND
] Silty sand, fine to medium grained with 10% coarse gravel, poorly
graded, dry
J 22115,16,18 10 SAND
i U Medium to coarse grained sand with 10% gravel, well graded, dry
}
s IX Composite Sample to Lab B Grab Sample to Lab [ Spiit-Spoan Not Analyzed Page 2 of 6
Drilling Co.. Frontz Drilling Geologist: J. Manzo Begin Drilling: 8/12/04 @ 8:40
; Driller: A Mackey Total Depth: 66 End Drilling: 8/12/04 @ 1410
Driling Method: Hollow Stem Auger Surface Elev.: Converted to Well: Y WelliD.: BD14-04
Drilling Fluid: None North Coor East Coor.:

Rernarks: Samples submitted for laboratory analysis of VOCs,
Project No.; QHO00294 0008.00009  Datum: Filename: August 2004




ARCADIS Log of Boring: BD14-04

. Building 14 Investigation, Moraine,
General Motors Corporation Ohio
~ |27 &) g S
£3 82|88 <58 8 =
] = < . =
§ é 6‘% e § E 3 ﬁf._ s % Description -::.:
: e~ E B §
’ 24 159710 20 o SW 1 SAND
1 Medium to coarse grained sand with 10% gravel, well graded, dry
261311911, 4 0 GW | GRAVEL =
{ 18 i Wet (saturated), sand (50%), gravel (50%), well graded
8182021 9 | o SN GW | GRAVEL
; . 1 24 [ e Wet {saturated), sand (50%), gravel (50%), wall graded
I ey
| v
H i aw
i L
034m8] 5 | o IS SN GW | GRAVEL
[ ~ Wet (saturated), sand (50%), grave! {50%), well graded
H i 4:&"
3 »
291197, 19| o [ esy GW | GRAVEL
{ 18 ' Wet (saturated), sand (50%), gravel (50%), well graded
! s o
Lid
e
J ¥nw8l 2 | o %Y GW | GRAVEL
i 18 Wet (saturated), sand {50%), gravet (50%), well graded, poor recovery
. e
G
| o
! ) i N
! X Composite Sample to Lab Il Grab Sampie to Lab [ split-Spoon Not Analyzed Page 3 of 6
) Drilling Co.: Frontz Drilling Geologist: J. Manzo Begin Oritling: 8/12/04 2840
; Driller. A Mackey Total Depth: 68 End Drilling: 8/12/04 @ 1410
? Drilling Method: Hollow Stem Auger  Surface Eley. Converted to Weil: Y Well 1D BD14-04
Drilling Fiuid: None North Coor.: East Coor.:

Remarks: Samples submitted for laboratory analysis of VOCs.
Project No.: 0OHC00294.0006.00000 Datum: Filename: August 2004




1

.

ARCADIS

Log of Boring: BD14-04

. Building 14 Investigation, Moraine,
General Motors Corporation Ohio
B .
£ 8
Z ) o 2 3
sol 22 |88 <5 |55 2, & 2
§ 3 £ 13 % 5 < ol 88 § Description e
8% e 3238 |glslE3] 2 £
-~ = Rl -1 B R
3 &
38 1141212 2 0 ! ee] GW | GRAVEL
1 14 Wet (saturated), sand (50%), gravel (50%), well graded, pushing cobble,
] { ! poor recovery
! '.\’
”»
i ;
B 504 o 0 No recovery
1 |
1 \
40131729) 20 | o Soay GW | GRAVEL
i 3 -l Wet (saturated), sand (50%), gravel (50%), well graded
L
] CL | CLAY
Gray, clay with 10% coarse gravel, hard, low plasticity
429924341 20] o CL | CLAY
1 36 Gray, clay with 10% coarse gravel, hard, low plasticity
49250 9 | o cL | cLay
] Gray, clay with 10% coarse gravel, hard, low plasticity
61412171 14} o SAND
{1 26 Coarse grained sand (75%), fine grained gravel (25%), well graded
48
>< Composite Sample to Lab M Grab Sample to Lab [} Split-Spoon Not Analyzed Page 40l 6
Drilling Co.: Frontz Drilling Geologist: J. Manzo Begin Driling: 8/12/04 @ 8:40
Driller: A Mackey Total Depth: 88 End Drilling: 8/12/04 @ 1410
Drilling Method: Hollow Stem Auger Surface Elev.: Converted to Welt: ¥ wWell 1.D.. BD14-04
Drilling Fluid: None North Coor.: East Coor.:

Remarks. Samples submitted for laboratury analysis of VOCs.

Project No.: OHO00294.0006.00005 Datum:

Filename: August 2004




%
i
3
:
i

ARCADIS

Log of Boring: BD14-03

Building 14 Investigation, Moraine,

General Motors Corporation Ohio
2 B
o 3“ ] m
£ol 37 |58] <58 £ s
g2 e |8 >E i< o Description 2
2E af |8§£] Caje = £
o~ g‘ a?, [+%
a ]
80 {17,21.23] 24 0 SW | SAND
1 25 Medium to coarse grained sand (75%), gravel (25%), well graced
621 5013 24 0 SW | SAND
i Medium tc coarse grained sand (75%), gravel {25%), well graded
84-115,38,50/] 24 0 SW | SAND
] 4 Medium to coarse grained sand (75%), grave! (25%), well graded
] CL | CLAY
Gray, clay with 10% coarse gravel, low plasticity, hard
i |
86 End of boring
68~
70~
72
< Composite Sample to Lab Bl Grab Sample toLab ||} Split-Spoon Not Analyzed Page 6 of 6

Drilling Co.: Frontz Drilling
Driller: AMackey

Drilling Method: Hollow Stem Auger

Drilling Fluid: None
Remarks: Samples submitted for laboratory analysis of VOCs,

Project No.: OHO00294.0006.00009

Gedlogist: J. Manzo

Begin Drilling: 8/10/04 @ 1740

Total Depth: 66 End Drilling: 8/11/04 @ 1333
Surface Elev.: Converted to Well: ¥ Welll.D.. BD14-03
North Coor.: East Coor.:

Datum;

Filename: August 2004




ARCADIS Log of Boring: BD14-04

: Building 14 Investigation, Moraine,
General Motors Corporation Ohio
@ P
=&
- & HE B @ &
£ o c (28 «S]E[F]E .. 2
o ke < ag it )
g :g é ° § -§ 3 g P -§_ g38] © Description 2
‘ T = £] 3 © 3 8
3 a
’ 48 114.18,17] 18 0 SAND
i 17 Coarse grained sand (75%), fine grained grave! {25%), well graded
50-1164134) 9 | o SAND :
L T Coarse grained sand (75%), fine grained gravel (25%), well graded
i 524 71a19,] 14| o SAND
; {1 2 Coarse grained sand (75%), fine grained gravel (25%), well graded
_ 4112504 4 | o SAND
3 Coarse grained sand (75%), fine grained gravel (25%), well graded
%151521,] 12} o SAND
1 34 Coarse grained sand (75%), fine grained gravel (25%), well graded
j 5814718500 13 ] o SAND
1 4 Coarse grained sand (75%), fine grained gravel (25%}, well graded
! o8]
< Composite Sample to Lab M Grab SampletoLab ][] Split-Spoon Not Analyzed Page 5 of 6
Driliing Co.. Frontz Drilting Geologist: J. Manzo Begin Drilling: 8/12/04 @ 8:40
Driller. A.Mackey Total Depth; 86 End Drilling: 8/12/04 @ 1410
Drilling Method:  Hollow Stem Auger Surface Elev.: Converted to Weit: Y Well 1.0 BD14-04
Drilling Fluid: None North Coor.: East Coor:

Remarks: Samples submitted for laboratory analysis of VOCs.
Project No.: OHO00294.0006.00009 Datum: Filename: August 2004




5
)

[

ARCADIS

Log of Boring: BD14-04

. Building 14 Investigation, Moraine
General Motors Corporation Ohio '
@ e
@ &
el % ) 8 o
£ " 2 3 FIE =
§-§ g‘ﬁ %’% §E 22%3’ g Description 2
e R5E S0 el o] 2
~ lr= ~1alElO® [+ %
= :g w a
&
80 (71825, ] 20 0 SW | SAND
1 37 Coarse grained sand (75%), fine grained gravel (25%), well graded
527716505] 18 | o SW | SAND
1 Coarse grained sand (75%), fine grained gravel (25%), well graded
84-1202619) 20 | © SW | SAND
{ 28 Coarse grained sand (75%), fine grained gravel (25%), well graded
CL | CLAY
| / Gray ciay, hard, low plasticity, 10% coarse gravel
66 End of boring
68 -
70
72
<] Composite Sample toLab Il Grab Sample toLab ]} Split-Spoon Not Analyzed Page 6 of 6

Crilling Co.: Frontz Drifling

Driller. A Mackey

Drilling Method: Hollow Stem Auger

Driling Fiuid: None

Geologist: J. Manzo

Begin Driling: 8/12/04 @ 8:40

Total Depth: 66 End Drilling: 8/12/04 @ 1410
Surface Elev.: Converted to Well: Y Well LD BD14-04
North Coor.; East Coor.:

Remarks: Samples submitted for laboratory analysis of VOCs.

Project No.:  OHO000284 0006.00009

Datum:

Filename: August 2004




4

z
S
it

ARCADIS

Well Construction Log
(Unconsolidated)

I ft
AN SRATE

B inch diameter
drilted hole

Weil casing,

Schedule 40 PVC

2 inch diameter,

{X]Backsin

AASORANNIRNS RS

ft*

Bentonite D sturry

sa_fr [Jpeflets

56  ft*

Wel Screen.
2 inch diameter

/D Gravel Pack

ESand Pack #5

Farmation Collapse

66

66  fi*

Measuring Point is
Top of Well Casing
Uniess Otherwise Noted.

* Depth Below Land Surface

{:] Grout

Sch 40 PVC 10 slot

Project OHO00294.0006.0009 Well BL14-04
Town/City Moraine, Ohio
County Montgomery State  Ohio
Permit No. n/a
Land-Surface (L5) Elevation and Datum:

nm feet [ ] Surveyed

E] Estimated

instaitation Date(s) 8/12/2004
Driling Method Hollow stern auger
Driling Contractor Frontz Drilfing
Drifling Fluid Water, approx. 50 galions
Development Technique(s) and Date(s)
Submersible pump {proactive mini-typhoon) 8/12/04
Fluid Loss During Dritling AFA gailons
Water Removed During Development 75 gallons

Static Depth to Water 28.81
Purnping Depth to Water 28.44
Pumping Duration 1 hours
Yield 2 gpm

Specific Capacity NiA gpm/ft

Well Purpose

feet below M.P.

feat below M.P.

Date B12/04

Temporary monitoring well,

removeqd after sampling.

Remarks Sampled @ 1650 on 8/12/04

Prepared by 1. Manzo




ARCADIS Log of Boring: GM-43

. Building 14 Investigation, Moraine,
General Motors Corporation Ohio
b -
@ £
e ‘"E‘ ) @ ]
i £ o = 8] <5 ||~ E & 2
§§ g.g 2% $2|<elagl 8 Description 2
2 Ze |88 3k [=]5{BS| C pe
- e ~talk 6]
o Ef & (g =%
3| 3
0 17.14,12.8] 20 1] asn] GW | SANDY GRAVEL
1 - First 10" concrete then sandy grave! with 25% silt and clay, dry, filt
ey
L4
Poss
-
*,
29812117 4 0 sy GW | SANDY GRAVEL
1 Sandy grave! with 25% silt and clay, dry, fill
»
1 *ad
i b
] '
raz) 2] o SILTY SAND
1 4 Silty sand with 25% gravel, welt graded, dry
,a 5T12,1070] 12 o SILTY SAND
{ 7 Siity sand with 25% gravel, well graded, dry
.
8471311 18] o SAND
i M Medium to coarse grained sand (75%) and gravel (25%), well graded, dryj
10 7546 1] 15 o SAND
1 i Medium to coarse grained sand {75%) and gravel (25%), well graded, dry
' [ Composite Sample to Lab [l Grab SampletoLab [ ] Spiit-Spoon Not Analyzed Page 10of 5
! Driling Co.: Frontz Drilling Geologist: J. Manzo Begin Drilling: 8/9/04 4 @ 9.02
! Driller: A Mackey Total Depth: 54 End Drifling: 8/9/04 @ 1310
Drilling Method: Hollow Stem Auger Surface Elev.. 720.00 Converted toWell: ¥ Well1.D.: GM-42
Drilling Fluid: None North Coor.: 3654.83168 East Coor.: 5210.57175

} Remarks. Samples submitted for laboratory analysis of VOCs,
Project No.:  OHODO294.0006.00000 Datum: Filename: August 2004




- ARCADIS Log of Boring: GM-43

| . Building 14 Investigation, Moraine
General Motors Corporation Ohio - ‘
2 "
@l | -Q
H e‘ — "::T‘ ~ { g o
i B - e e ool e 1 g
: 2% 25 |28l $21<|e]B®| &8 ioti
2 % § e § § 3 é HEIEE g Description g
, x = Bl E & a
£l & &
' 12 15434 20| 0 T sw | SAND
_ 1 Fine to medium grained sand with 10% gravel, well graded, dry
t4ma2] 18| o SW | SAND
+ 18 Sand (70%) and gravel (30%), well graded, damp
i ®-113,1021) 20 | o T sW 1 saND
1 20 ! Sand (70%) and gravel (30%), well graded, damp
: 8151724 [ 19{ 0 SM | SiLTY SAND
I Siity sand with 25% gravel, damp, well graded
; ]
J
) 27142421) 12 o SM | SILTY SAND
3 1 10 Sitty sand with 25% gravel, damp, well graded
g
; 224 _ S, 4
14,24,121 20 o GW | GRAVEL -
i M Wet (saturated), sand (50%) and gravel (50%), well graded
! 24
i
; < Composite Sample toLab ~ [l] Grab Sample to Lab [L Split-Spoon Not Analyzed Page 2 of 5
| Drilling Co.: Frontz Drilling Geologist: J. Manzo Begin Driling: 8/9/04 @ 9:02
Drilier: A Mackey Totai Depth: 54 End Drilling: 8/9/04 g 1310
Drilling Method: Holiow Stem Auger Surface Elev.. 72800 Converted to Well: Y Well L.D.: GM-43
Drilling Fluid: None North Coor.: 3654.83189 East Coor.: 5210.57176

Remarks: Samples submitted for laboratory analysis of VOCs.
Project No.. OH000294.0006.00008  Datum: Filename: August 2004




ARCAD'S Log of Boring: GM-43
B ‘ . Building 14 Investigation, Moraine,
General Motors Corporation Ohio !
2 -
i ;! . &
| ~ 2zl |5 “ k4
B RO IR R o :
g8 3e |58 5k |2 3 o £
3 = £ b §
3
24 | 817.15,] 20 0 § GW | GRAVEL
1 14 Wet (saturated), sand {50%) and gravel (50%), well graded
269101471 171 o SAND
1 Medium to coarse grained sand, wet {saturated), well graded
i 895911 11| o SAND
1 Medium to coarse grained sand, wet (saturated), well graded
H0411,1412) 18] 0 SAND
E 1 12 Medium to coarse grained sand, wet (saturated), well graded
Zrma 1] o SAND
1 19 Medium to coarse grained sand, wet (saturated), well graded
"""" Gray silty clay with 10% gravel, hard, iow plasticity, darmp
} 34 215014 | © 0 No recovery, pushing cobble
! |
|
2XiComposite Sample totab [l Grab SampletoLab [ Split-Spoon Not Analyzed Page 30of 5
; Drilling Co.: Frontz Drilling Geologist: J. Manzo Begin Drilling: 8/8/04 @ 9.02
: Driller: A Mackay Total Depth: 54 End Drilling. 8/6/04 @ 1310
Drilling Method: Haliow Stem Auger Surface Elev.: 729.00 Converted to Well. Y Well LD GM-43
Drilling Fluid:  None North Coor.: 365483189 East Coor.: 5210.57176

Remarks: Samples submitted for laboratory analysis of VOCs.
Project No.. OHO00294.0006.00008  Datum: Filename: August 2004




i

ARCAD'S Log of Boring: GM-43

, Building 14 Investigation, Moraine,
General Motors Corporation Ohio
€20 27 |28] <52 =
: & & < I~
2 é s e § g 8 & Py Description 2
o~ £ [N
3 &
36 12,1917 20 0 SAND
i 23 Medium to coarse grained sand and fine grained gravel, well graded
B141720,| 13| o0 SAND
{1 18 Medium to coarse grained sand and fine grained gravel, well graded
i 40-13gs50i3f 13| 0 SAND
Medium to coarse grained sand and fine grained gravel, well graded
2141709 13| o SAND
% {1 22 Medium to coarse grained sand and fine grained gravel, well graded
44-11229500 151 0 BRAVEL
4 2 Fine to medium grained gravel (75%}) and coarse grained sand (25%)
] 461728502 5 | o SAND
3 Fine fo medium grained sand (75%) and gravel, well graded
; 48
| Ty .
: > Composite Sampleto Lab | Grab Sampleto Lab [ | Split-Spoon Not Analyzed Page 4 of &
§ Drilling Co.: Frontz Drilling Geclogist. J. Manzo Begin Drilling. 8/8/04 @ 9:02
Drifler. A Mackey Total Depth: 54 End Drilling: 8/8/04 @ 1310
Driliing Method:  Mollow Stem Auger Surface Elev.. 729.00 Converted to Well: Y Well LD.. GM-43
Drilling Fluid: None North Coor.: 365483199 East Coor.: 521057176

Remarks: Samples submitted for laboratory analysis of VOCs.
Project No.: OHC00284 0006 00009 Datum: Filename: August 2004




ARCAD'S Log of Boring: GM-43

. Building 14 Investigation, Moraine,
General Motors Corporation Ohio ’
.g §
-~ |23 ] 8 s
£¢ $2 12 Bl «¥ |t ] =
-8 = = < 03 : i o
g é 8 e § -§ 3 & P L_j Description 2
5 g< 8 3 &
z % 3
o
48 1201922 24 0 SW | SAND
1 32 Fine to medium grained sand (75%) and gravel, weli graded
CL | CLAY
. ] o -
5051 2527 11 0 o0 gg\,rsﬂw clay with 10% gravel hard, low plasticity
1 3 Gray, silty clay with 10% grave! hard, iow plasticity
CL § CLAY
. i ith 26% fastici
524 , 2503 | 9 0 & gﬁ\,{sﬁsy clay with 25% gravel and sand, low plasticity, hard
] Gray, silty clay with 10% gravel, hard, low plasticity
. 54 End of boring
56 -1
a0
< Composite Sample to Lab Jll Grab Sample to Lab || Split-Spoon Not Analyzed Page 5 of 5
Brilling Co.. Frontz Drilling Geologist: J. Manzo Begin Drilling: 8/8/04 @ 9,02
Driller. A.Mackay Total Depth: 54 End Drilling: 8/9/04 @ 1310
Drilling Method: Holiow Stem Auger Surface Elev.: 72000 Converted to Well Y WelliD. GM-43
Drilling Fluid: None North Coor.; 3654.83199% East Coor: 5210.57176

Remarks. Samples submitted for laboratory analysis of VOCs.
Project No.:  OHO00294 0006.00009 Datum: Filename: August 2004




ARCADIS
Well Construction Log

froject  OHOQ0234.0006 0009 Wweli  GM-43
Town/City Morame, Ohio

County Montgomery State  Ohio
Permit No.

Land-Surface {LS) Elevation and Datum-

{Unconsolidated}
- R
W LAND SURFACE
/
] o
] 8 inch diameter
/) drifed Fiole
]
L]
/]
/] ,
’4 well casing,
/1 2 inch diameter,
L Schedule 40 PVE
]
"y [TJBack
/| .
/1 X Grout Cement/bentonite
/
/
36 ft*
| sentonite sty

38 #t* peltets

40 ft*

\"‘wElt Screen.

2 inch diameter
Sch 40 PVC 10 slot

" /E]Gravef Pack

§§Sand Pack #5

Formation Collapse

T

50 A

i,

50 ft*

Measurng Pomnt s
Top of Wef Casing
niess Otherwise Noted.

* Depth Below Land Surface

729.00 feet Surveyed
7] Estimated
installation Datels) 8/9/2004
Drilling Method Hollow stemn auger

Drilling Contractor Froniz Drlling

Drilling Fluid Nane

Development Technigue(s) and Data(s}

Submersible pump (proactive mini-typhoon) 8/16/04

Fluid Loss During Drilling N/A galions

Water Removed Buring Development 250  gallons

Static Depth to Water 21,68 feet below M.P..

Pumping Depth to Water 21,97 feet below M.P.
Pumping Duration 2 hours
Yield 2 gpm Date B16/04
Specific Capacity NM gpmAft

Well Purpose Monitoring weli

Remarks

Prepared by 3. Marza




ARCADIS Log of Boring: GM-44

. Building 14 Investigation, Moraine,
General Motors Corporation Ohio '
: ] ¢ &
~|zw 3| 4 g
i £ %2 |28 <55 5 s
; o = o, o
g é § e § g 6 & 2| __c.)z Description g
@
C|5511 8 0 ML ] SILT
1 8" of asphalt. brown, clayey-silt with 25% sand and gravel, dry, fill
|
295466 21 o ML | SitT
: Brown, clayey-silt with 25% sand and gravel, dry, fil
: 49101823] 12| o GM | GRAVEL
i " Gravel (50%), sand (50%), aggregate, fill, dry (poor recovery)
6179971 a4 | o GM | GRAVEL
Grave! (50%), sand (50%), aggregate, fill, dry (poor recovery)
8112726 13| o e &N GW | GRAVEL
{1 28 Sandy gravel, no clay or silt, aggregate visible, fill, dry
0116,2420) 15| o GRAVEL
1 27 Sandy gravel, no clay or silt, aggregate visible, fill, dry
12
X Composite Sample to Lab [l Grab Sample toLab [ ]} Split-Spoon Not Analyzed Page 10f 6
Drilling Co.:  Frontz Drilling Geologist: J. Manzo Begin Drilling: 8/3/04 @ 1528
Drifler; A Mackey Total Depth; 62 End Drilling. 8/4/04 £ 8:58
Drilling Method: Hollow Stem Auger Surface Elev.: 728.77 Converted to Well: Y Welli.D.: GM-44
Drifling Fluid: None North Coor.: 3137.22419 East Coor.: 5217.32129

Remarks: Samples submitted for laboratory analysis of VOCs.
Project No.: OH000284.0006.00009  Datum: Filename: August 2004




ARCAD'S Log of Boring: GM-44

. Building 14 Investigation, Moraine,
General Motors Corporation Ohio !
: il ' 5
; - | % ~}'s @ 3
: £ 27 |28 «F |5 2 r
£ - = ieybt e
g 2| 2o |8 E 3% g o Description 2
== g b g
f &
12 1218211 19 0 GM | GRAVEL
: 1 27 Grave] (25%), sand (75%) with 10% silt and clay, dry
149111217 12| o0 SP | SAND
1 16 Silt (30%), sand (60%), 10% gravel, dry, poorly graded
; 1141721 2 | o 55 | SanD
{1 25 Silt (30%), sand {60%), 10% gravel, dry, poorly graded (poor recovery)
18-14g92033| 18 | © 5P | SAND
1 35 Silt (30%), sand (80%), 10% gravel, dry, poorly graded
20~ 185055 | 3 0 SW T SAND
T Sitty sand with 25% gravel, dry, well graded, poor recovery
2171014, 12| 0 { GW | GRAVEL =
1 12 Saturated, coarse grained sand (40%), gravel (60%), well graded
" < Composite Sample to Lab i Grab SampletoLab [ | Split-Spoon Not Analyzed Page 2 of 6
Drilling Co.: Frontz Driliing Geoiogist: J. Manzo Begin Drilling: 8/3/04 @ 1528
Diriller: A Mackey Total Depth: 62 End Driling: 8/4/04 @ 8:58
Drilling Method: Hollow Stem Auger Surface Elev.. 728.77 Converted to Well: ¥ Well 1.D.. GM-44
Drilling Fluid: None North Coor.: 3137,22418 East Coor.: 5217.32129

Remarks: Samples submitted for laboratory analysis of VOCs,
Project No.. OH000284.0006 00008  Datum: Fitename: August 2004




ARCADIS Log of Boring: GM-44

. Building 14 Investigation, Moraine,
General Motors Corporation Ohio
'i ‘ 3
~ 1wl s 8 3
£ $2 188 <518 | =
[~ k-3 = < L
3§ §% §§ O& 2 o Description g
[ £ 8 [+3
3 &
24 191211,7] 18 s, GW | GRAVEL
k Saturated, coarse grained sand (40%), gravel (60%), well graded
61101413 18 | 0 GRAVEL
1 16 Saturated, coarse grained sand (40%), gravel (60%), well graded
i 281121418 21 | o GRAVEL
1 14 Saturated, coarse grained sand (40%), gravel (60%), well graded
30-11,14,17,] 2 0 GRAVEL
1 15 Saturated, coarse grained sand (40%), grave! (60%), well graded, poor
recovery
327121614f 20 | 0 SAND
i 19 Fine to medium grained sand {75%), gravel (25%}, well graded
34-101920) 21 | o SAND
i1 W Coarse grained sand (75%), gravel (256%), well graded
358
2< Composite SampletoLab [ Grab Sampleto Lab ||| Split-Spoon Not Analyzed Page 30of 6
Drilling Co.: Fronte Drilling Geologist: J. Manzo Begin Drilling: 8/3/04 @ 1528
Dritler: A.Mackey Total Depth; 62 End Drilling: 8/4/04 @ B8:58
Drilting Method: Hollow Stem Auger Surface Elev.. 728.77 Converted to Well. Y Well LD.: GM-44
Brilling Fluid: None North Coor.: 3137 22418 East Coor.: 5217.32128

Remarks: Samples submitted for laboratory analysis of VOCs.
Project No.: OHO00294 0008 00008 Datum: Filename: August 2004




ARCADIS Log of Boring: GM-44

. Building 14 Investigation, Moraine,
General Motors Corporation Ohio ’
,g 5
~lzal 155 g E
€2 ¢ |28 «5 |55 S
& = > 2 ipti e
3?-% ég §~§ O& g|g o Description 2
= % © 3 [~}
3|° 3
36 121821 21 i+ GRAVEL
1 26 Fine gravel (75%), sand (25%)}, well graded
3811327504 4 | o GRAVEL
E 4 Fine gravel (75%), sand (25%), well graded, poor recovery
i 40252950] 20 | © SAND
1 4 Fine grained sand, poorly graded
CLAY
Gray clay, very hard, low plasticity, 25% gravel, dry
214805 17| o CLAY
7 Gray clay, very hard, low plasticity, 25% gravel, dry
MU171421,] 24 ] o GRAVEL
1 36 Sand (20%), fine grave! (80%), well graded
; 4%-1701214] 3] o GRAVEL
1 Coarse grained sand (20%), gravel {80%), well graded
g
'Composite Sampleto Lab I Grab Sampleto Lab [ || Split-Spoon Not Analyzed Page 4 of 6
Driling Co.: Frontz Drilling Geologist: J. Manzo Begin Drilling: 8/3/04 @ 1528
: Driller: A.Mackey Total Depth: 62 End Drilling. 8/4/04 @ 8:58
Drilling Method: Hollow Stem Auger Surface Elev.: 728.77 Converted to Well: Y WelliD.: GM-44
Drilling Fluid: None North Coor.. 3137.22419 East Coor.. 5217.32128

Remarks: Samples submitted for laboratory analysis of VOCs,
Project No.. OH000294.0006.00009  Datum: Filename; August 2004




ARCAD'S Log of Boring: GM-44

General Motors Corporation

Building 14 Investigation, Moraine,
Ohio

oS H g %
] g = g % $Z|< O Description e
R2E Fe |28 O |e = £
£ o &
*
48 | 91114, 1 17 0  GW | GRAVEL
1 21 Coarse grained sand (20%), gravel (80%), well graded
5071517194 14 | o GRAVEL
1 23 Coarse grained sand (20%), gravel (80%), well graded
529581723} 131 o GRAVEL
1 Coarse grained sand (20%), gravel (80%), well graded
54-114,1534,| 4 0 GRAVEL
1 # Coarse grained sand (20%), gravel (80%), well graded
56s51750m8] 5 | o GRAVEL
] Coarse grained sand (20%), gravel (80%), weil graded, pushing cobble
581950 | 2| o GRAVEL :
7 Coarse grained sand (20%}), grave! {80%), well graded, pushing cobble
B0
DX Composite Sampleto Ltab [l Grab Sampleto Lab ||| Split-Spoon Not Analyzed Page 5of 6
Drilling Co.:  Frontz Dritling Geoiogist: J. Manzo Begin Drilling: 8/3/04 @ 1528
Driller:. A.Mackey Total Depth; 82 End Drilling: 8/4/04 @ 8:58
Drilling Method:  Hollow Stem Auger Surface Elev.. 728.77 Converted to Well: Y Well1.D.: GM-44
Drilling Fluid: None North Coor.: 3137.22418 East Coor.: 5217 32129

Rerarks: Samples submitted for laboratory analysis of VOCs.

Project No.. OM000284.0006.00008 Datum;

Filename: August 2004




ARCADIS Log of Boring: GM-44

Building 14 Investigation, Moraine,

General Motors Corporation Ohio
2 5
T .
~ &%l s @ 2
£% < |88l <F & 2 =
[+ ] " .
aé §§ §§ 5& 3| % Description 2
x - E A [~ %
3 &
80 1232730, 13 0 CL | CLAY
1 5043 Gray clay with 10% gravel, hard, low plasticity, dry
621 End of baring
i "]
56
70 -
72
>< Composite Sample to Lab I Grab Sampleto Lab | Spiit-Spoon Not Analyzed Page 6 of 6
Driliing Co.: Frontz Drilling Geologist: .J. Manzo Begin Drilling: 8/3/04 @ 1528
Driller: A Mackey Total Depth: 62 End Drilling: 8/4/04 @ 8:58
Brifling Method: Hollow Stem Auger Surface Elev.: 728.77 Converted to Weil: Y Well{D.: GM-44
Drifling Fluid: None North Coor.. 313722418 East Coor.. 5217.32129

Remarks. Samples submitted for laboratory analysis of VOCs.
Project No.:  QHOD0294.0006.00008 Daturn: Filename: August 2004




ARCADIS

Well Construction Log
{Unconsolidated)

] R

b anD suRrACE

inch dameter

8
arifled hoie

Weidl casing,

2 inch diameter,
Schedule au PVE

Project  OHOG0284.0006.0005 well GM-44
Town/City Moraine, Chio

County Monigomety State  Ohio
Permit No.

Land-Surface (L5} Elevation and Datumy

[Jhacks

S S S A AN SNNNSIANSNEAN

47 ftv

Bentonite Dslurry

a3 frr [Xpellets

51 ft*
Well Screen.
2 inch dameter
Sch 40 PVC 0 slot

: /[:] Gravel Pack

%Sancﬁ Pack #5

Formation Collapse

61 fir

6] ftr

Measuring Point s
Top of well Casing
Urdess Otherwise Noted

* Depth Below Land Surtace

fX}Grout Cement/bentonite

728.77 teet Surveyed
[ estimated
Instaltation Date(s) B/4/2004
Briling Method Hollow stern auger
Driling Contractor Frontz Drifing
Driling Fluid None

Bevelopment Techniqueds and Datels)

Submersible pump {proactive mini-typhoon; 8/16/04

Fluid Loss During Dritling NiA gallons
Water Removed During Development 250 gallons
Static Depth to Water 2179 feet below M.P..
Pumping Depth to Water 2187 feet below M.P.
Pumping Duration 2 hours

Yield 2 gpm Date 8/16/04
Specific Capacity N gpm/ft

Well Purpose Monitoring wel

Remarks

Prepated by 3. Manzo




ARCADIS

Log of Boring: GM-45

: Building 14 Investigation, Moraine,
General Motors Corporation Ohio '
] g
i g
oy HER 8
£ = o2 o] & o =
g g £ § % $Z|<|elE® (5] Description 2
8 o R5E R Oa |lejel B} Z £
it x = ~1lE|lO o 5
513 ® 8
0
0 1121011, 24 0 CL | CLAY
1 12 3" of asphalt then dark brown, silty clay with 10% gravel, hard, low
plasticity, dry
248434 | 20| o LT ciaY
1 Dark brown, silty clay with 10% gravel, hard, low plasticity, ary
414873 17} o CL | CLAY
X Brown, silty clay, medium plasticity, medium hardness, dry
66578 16| o SAND
] Fine to medium grained sand, well graded, 10% gravel
8-13511,18] 17 { o SAND
1 Fine to medium grained sand, well graded, 10% gravel
W111621) 9] o SAND
1 34 Fine to medium grained sand, well graded, 10% gravel
12 ;
X Composite Sample toLab [l Grab SampletoLab |1 Spiit-Spoon Not Analyzed Page 1 of 6

Driling Co.: Frontz Drilling

Driller: A Mackey

Drilling Method:  Hollow Stem Auger

Drilling Fluid: None

Geologist: J. Manzo
Totat Depth: 60 End Drifling: 8/5/04 @ 1358
Surface Elev.: 729.75 Converted to Well: Y WellLD.: GM-45

North Coor.. 2852 62855

Begin Drilling: 8/5/04 @ 7.18

East Coor.: 5216.73965

Remarks: Samples submitted for laboratory analysis of VOCs.

Project No.: OHO00284.0006.00009

Datum;

Filename: August 2004




ARCADIS

Log of Boring: GM-45

Building 14 investigation, Moraine,

General Motors Corporation Ohio
2 =
5 2
_ = ] v 2 g
£5 82 |28 <5555 & =
< & < a ioyti o
g8 2¢ |38/ 2325|888 © Description £
~ lg= =il ElICQ & 2
£l 8 @
31 3
12 ] 3650131 3 4 SW | SAND
] Fine to medium grained sand, well graded, 10% gravel, poor recovery,
pushing rock
141432019 11| o SW | SAND
1 43 Fine to medium grained sand, well graded, 10% gravel, poor recovery
631.2433) 12| o | sw | sAND
1 37 ] Fine to medium grained sand, well graded, 10% gravel, poor recovery
81111015] 10} o GW | GRAVEL
1 14 Sand (40%) and cobble size gravet (60%), weli graded
] -
o¥
aw
N
*,
29.14154f 9 | 0 eov] GW | GRAVEL
1 Sand (40%) and cobble size gravel (60%), well graded
e
a
N
% w |
27119210 7 | o | Preses GW | GRAVEL =
1 9 Saturated, sand (30%), gravel (70%), well graded, sand is coarse
! el grained
Lo
-~
| N
@,
.24
2{ Composite Sample to Lab [l Grab Sample toLab [} Spiit-Spoon Not Analyzed Page 2 of 6
Drilling Co.. Frontz Drilling Geologist: J. Manzo Begin Drilling: 8/5/04 @ 7.18
Driller: A Mackey Total Depth: 80 End Drifiing: 8/5/04 @ 1358

Drilfing Method: Hollow Stem Augar

Surface Elev.: 729.75

Brilling Fluid: None

North Coor.: 2852 62955 East Coor.; 5216.73065

Converted to Well: ¥ Well1.D.: GM-45

Remarks: Samples submitied for laboratory analysis of VOCs.

Project No.. OH000294.0006.00009

Datum;

Filename: August 2004




ARCADIS

Log of Boring: GM-45

Building 14 investigation, Moraine,

General Motors Corporation Ohio
i 5
R N B £ 4 5
£% 27 |28 <5 & o =
A § £ " =
2 2| E% e § § C:S &’ P 2 Description g
e~ g & B
3 &
24 19,1223,§ 15 0 GW | GRAVEL
1 22 Saturated, sand (30%), grave! (70%), well graded, sand is coarse
grained
2%-1121619] 24 | o GRAVEL
1 23 Saturated, sand (30%), gravel (70%), well graded, sand is coarse
grained
28~
15,16,32,1 24 G GRAVEL
1 35 Saturated, sand (30%), gravel (70%), well graded, sand is coarse
grained
053024 4 ] o GRAVEL
1 10 Saturated, sand (30%), grave! (T0%), welt graded, sand is coarse
grained
32
5128111 13 0 GRAVEL
1 Saturated, sand (30%), grave! (70%), well graded, sand is coarse
grained .
34-«
12.20,14,1 17 o GRAVEL
1 8 Saturated, sand (30%), gravel (70%), well graded, sand is coarse
grained
36 -
< Composite Sample to Lab [l Grab SampletoLab [ Split-Spoon Not Analyzed Page 30f 6

Drilling Co.: Frontz Drilling

Driller; A.Mackey

Drilling Method: Hollow Stem Auger

Drilling Fluid: None

Geologist: J. Manzo
Total Bepth: 60
Surface Elev.: 729.75
North Ceor.: 285282955

Begin Driiling: 8/5/04 @ 7:18

End Drifing: 8/5/04 @ 1358

East Coor.. 5216.73965

Converted to Well: Y Well 1.D.. GM-45

Remarks: Samples submitted for laboratory analysis of VOCs.

Project No.: OH000294.0006.00009

Datum:

Filename: August 2004




ARCADIS

Log of Boring: GM-45

General Motors Corporation

Building 14 Investigation, Moraine,

Ohio
) .
2 2
Ea s|¥e | 2 =
23 35 (32| 52 |el58] & Description 2
x = 3 § © 3 G
3 a
3| 75081 111 0 S8 GW | GRAVEL
1 Saturated, sand (30%), gravel (70%), well graded, sand is coarse
'.'.. grained
LAd
o
i (]
®,
8B40 6] o S ST
1 50 Gray, clay with 10% gravel, hard, low plasticity
A
401252430 20 | 0 CL | ClaY
1 28 Gray, clay with 10% gravel, hard, low plasticity
42 3a50m | 24 | o ¢l | ciay
. Gravel, clay with 25% sand, hard, low plasticity
44881617 24 | o ooy GW | GRAVEL
§ Coarse grained sand (40%), fine grained gravel (60%), wet (saturated)
o
o
-~
N
4781218 ) 24| o %y GW | GRAVEL
i1 M » Coarse grained sand (40%), fine grained gravel (60%), wet {saturated)
S
LA
o
| ¢ 3
; ?,
$oid
. Composite Sampleto Lab [l Grab SampletoLab [ Split-Spoon Not Analyzed Page 4 of 6
Drilling Co.: Frontz Driliing Geologist: J. Manzo Begin Drilling: 8/5/04 @ 7.18
Driller: A Mackey Total Depth: 60 End Drilling: 8/5/04 & 1358

Drilling Method: Holiow Stem Auger

Surface Elev.: 729.7%

Drilling Fiuid: None

North Coor.: 2852 62655

East Coor.: 5216.73965

Converted to Well: Y Well 1.D.: GM-45

Remarks: Samples submitted for laboratory analysis of VOCs.

Project No.: OHO00294.0006.00009

Daturn;

Filenarne: August 2004




ARCADIS Log of Boring: GM-45

. Building 14 Investigation, Moraine
General Motors Corporation Ohio *
il 8
- B E] © -1 o
£ o g & [ g o = 1l = o g
G = < G 2 o
83‘; %3 §§ gé -3'28"‘ % Description i.!
&= &
4 K u
3| 3
48 1125013 9 0 an] GW | GRAVEL
] Coarse grained sand {40%), fine grained gravel (60%), wet (saturated)
a
i O."
.
L
S0192529] 24 | o ey GW | GRAVEL
1 27 : Coarse grained sand (40%), fine grained grave! (60%), wet (saturated)
‘:‘? .
-
ol
o H b
i 52481217, f 24 | o Yoy GW | GRAVEL
1 15 Coarse grained sand (40%), fine grained grave! (60%), wet (saturated)
ey
- LA
i aw
i ]
t
497159120 12| o %%y GW | GRAVEL
§ 1 Coarse grained sand (40%), fine grained gravel (60%), wet (saturated)
'aw .
bl
oy
EE
d %
5811317804 12 o RO GW | GRAVEL
] 3 Coarse grained sand (40%), fine grained gravel (80%), wet (saturated)
s
i
%
: %89s1114) 3 ] o $:a] GW | GRAVEL .
. 12 i Ny Coarse grained sand (40%), fine grained gravel (60%), wet {saturated),
| - POOr recovery
CL | CLAY
] Gray, clay with 10% gravel, hard, low plasticity
60 L
2< Composite Sample to Lab M GrabSampletoLab [ Split-Spoon Not Analyzed Page 5 of 6
Drilling Co.: Frontz Drilling Geologist: J. Manzo Begin Drilling: 8/5/04 @ 7:18
Driller: A Mackey Total Depth: 60 £nd Drilling: 8/5/04 @ 1358
Drilling Method: Hollow Stem Auger Surface Elev.: 729.75 Converted to Welt: ¥ Well1.D: GM-45
Dritling Fluid: None North Coor.; 2852 62055 East Coor.: 5216.73965

Remarks. Samples submitted for laboratory analysis of VOCs.
Project No.:  OHOD0204.0006.00009 Datum: Filename: August 2004




7
|
:
)

ARCADIS Log of Boring: GM-45

General Motors Corporation

Building 14 Investigation, Moraine,
Ohio

§ 5
sl oo |53 <5 |518s | 2 g
£z : @
58 R FL AR 3 Description 2
€ 3¢ |82/ 38 |ef8] FS| O s
B L B =2 51 I -
3|3 &
60 End of boring
62—
64 o
66
68
70~
2
< Composite Sample to Lab Il Grab Sample to Lab [ Split-Spoon Not Analyzed Page 6 of 6
Driting Co.: Frontz Drilling Geologist: J. Manzo Begin Drilling: 8/5/04 @718
Drilier: A.Mackey Totai Depth: 60 End Drilling. 8/5/04 @ 1358
Drilling Method:  Mollow Stem Auger Surface Elev.: 729.75 Converted to Well: Y Well LD GM45
Driting Fluid: None North Coor.: 285262955 East Coor.: 5216.73965

Remarks: Sampiaes submitted for laboratory analysis of VOCs.

Project No.:  OH000294.0006.00009 Datum:

Filename: August 2004




ARCADIS
Well Construction Log

{Unconsolidated)
1 F Prosect  OHO00294.0006.0009 Well  GM.a5
‘t' LANG SURFACE
TowndCity Moraine, Chio

1 V]

Ly County Montgomery Mate  Chio

1 V]

A A 8 inch diameter Permit No,

Al adled hole

L1 1/ Land-Surface (LS) Elevation and Datum:

1

K 729.75 feet  [X] Surveyed
N\
A 7 well casing, ] estimated
i 1V
' L | 2 inch diameter, installation Datefs) 8/5/2004

L/ 17 Sehedule 40 PVC

sl Driling Method Hollow stem auger

L1 1] [Backin

1

s /\B]Gzout Cement/ibentonite Driting Contractor Frontz Drilling

s

PPy Drilling Fluid None

] V]

46 ft*

Development Techniquels) and Date{s}

Bentonite Dsiun‘y

48 f*  [Mpetiets Submersible pump (proactive mini-typhoon) &/16/04

:
|

Fluid Loss During Drilling NIA gatlons

30 f*
Water Removed During Development 300  gallons

Static Depth to Water 22.18 feet below M .P..

Welf Screen.
2 inch diameter Pumping Depth to Water 22.3) feet below M.p.
Sch 40 PVC 10 slat

Pumping Duration 250  houwrs

Yield 2 gpm Date 8/16/04
] /‘E] Gravel Pack Specific Capacity NM apmift
% Sand Pack #5
\DFemation Cuolfapse Well Purpose Monitaring welt
5Ot
Remarks

80 #*

Measunng Paintis
Tep of Wel Casing
Unless Otherwise Noted.

* Depth 8elow Land Surface

Prepared by 1. Manzo
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Appendix B

Building 14 Soil and Groundwater
Sampling Logs



ARCADIS

Water Sampling Log

Project GM Building 14 Project No. OHO0294.006.00009  Page of 1
Site Location General Motors Corporation, Moraisie, Chio Date 81072004
Site/well No. BD14-01 Replicate No. N/A Code No. N/A
Weather Partly cloudy, 70s Sampling Time: Begin  12:5% End 1410
Evacuation Data Field Parameters
Measuring Point TOC Color Brown
MF Elevation (ft) NM Cdor No
Land Surface Elevation {ft) NM Appearance Turbid
Sounded Well Depth {tt bmp) 58.45 pH {5.u.) NM
Depth to Water (ft bmp) 27.66 Conductivity
g (msicmy NM
Water-Level Elevation (ft) NM {umhos/cm) NM
b Water Column in Well (ft) 30.79 Turbidity (NTU) NM
Casing Diameter/Type 2% PC Temperature (°C) N
Gallons in Well 493 Dissolved Oxygen {mgh} NM
Gallons Pumped/Bailed Salinity (%)} NM
i Prior to Sampling 55 pumped
Sampling Method Disposable bailer
Sample Pump Intake
Setting (ft bmp) CERY Remarks Sampled @ 1355
; Purge Time begin 1300 end 1350 Ternporary well,
' Pumping Rate {gpm) 2 gatlons/minute
%? Evacuation Method Submersible pump
i
Constituents Sampled Container Description Number Preservative
TCLVOCs (8260) 40 mlL VOA 3 HCI
Sampling Personnel D. Manzo
Well CasIng Volumes
Gal./Ft. 14" = 0.06 2" =016 3* = 037 4" = 065
1% =0.09 ¥ =016 3K =050 6 =147
bmp  below measuring point mi rrililiter NTU Nephelometric Turbidity Units
°C Degrees Ceisius mS&/cm Milisiemnens per centimeter PvC Palyvinyl chioride
ft fest ms! mean sea-level sl Standard units
gpm  Gallons per minute N/A Not Applicable umhosicm  Micromhos per centimater
mg/l.  Miligrams per liter N Not Measured voC Violatile Organic Compounds

f GVRBLCVGMOTORS Buiding 14 investigationAug 2004 A20 ‘ogs
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ARCADIS

Water Sampling Log

Project GM Building 14 Project No. OH00294.006.00008  Page i of i
Site Location General Motors Corporation, Moraine, Ohio Date 8/13/2004
Site/Well No. BD14-02 Replicate No. N/A Code No. N/A
Weather Clear, 70s Sampling Time: Begin  12:50 End 1410
Evacuation Data Field Parameters
Measuring Point TOC Color Brown
MP Elevation {ft} N Odor No
Land Surface Elevation (ft) NM Appearance Turbid
Sounded Well Depth {(ft bmp) 56.80 pH{s.u) | NM
Depth to Water (ft bmp)} 2886 Conductivity
(ms/omp N
Water-Level Elevation (ft) NM {umhosfem) NM
Water Column in Well (ft) 27.94 Turbidity (NTU) NM
Casing Diameter/Type 2° PVC Temperature (°C) NM
Gallons in Well 4.47 Dissolved Oxygen (mg/L) NM
Gallons Pumped/Bailed Salinity (%) NM
Prior to Sampling 60 pumped

Sampling Method Disposable bailer

Sample Pump Intake
Setting (ft bmp) 51 Remarks Sampled @ 1355
Purge Time begin 12:53 end 1347 Temporary well.
Pumping Rate {gpm) 2 gallons/minute
Evacuation Method Submersible pump
Constituents Sampled Container Description Number Preservative
TCLVOQCs{8260) 40 mL VOA 3 HCI
Samptling Personnel D. Manzo
Well Casing Volunies
Gal./Ft. 1-%" = .06 2" =018 3 = 037 4" = 0.65
1-¥%" = 0.09 2% =026 3% = 050 6" =147

bmp  below measuring point mi mililiter NTU Nephelometric Turbidity Units
*C Degrees Ceisius mS/cm  Milisiemens per centimeter PVC Paiyviny! chloride
ft feet ms! mean sea-level s.u. Standard units
gpm  Gallons per minute N/A Not Applicable umhosfem  Micromhos per centimeter
mg/l  Miligrams per liter NM Not Measured VOC Volatile Organic Compounds

GAPUBLICOGMOTORDBuiking 14 Investigationvug 2004 h20 fogs



ARCADIS

Water Sampling Log

Project GM Building 14

Project No.

Site Lacation

General Motors Corparation, Moraine, Dhio

Site/Weli No, BD14-03

Replicate No.

Weather

Partly cloudy, 70s

Sampling Time:

0OrH002594.006.00009  Page 1 of 3
Date 8/11/2004
N/A Code No. N/A
Begin 1520 End 1710

Evacuation Data

Field Parameters

Measuring Point T0C Color Brown
MP Elevation (f) NM Odor No
Land Surface Elevation (ft) NM Appearance Turbid
' Sounded Well Depth (ft bmp) 66.00 pH (s.u.} NM
Depth to Water (ft bmp) 28,33 Condctivity
{msicmy NM
Water-Level Elevation (ft) NM {umhosicm) NM
Water Column in Well (ft) 37.67 Turbidity (NTU) NM
Casing Diameter/Type 2" PVC Temperature (°C) NM
! Gallons in Well 6.03 Dissolved Oxygen (mg/) NM
Gallons Pumped/Bailed Salinity (%) NM
Prior to Sampling ~110 pumped
Sampling Method Disposable bailer
5 Sample Pump Intake
’ Setting (ft bmp) 61 Remarks Sampled @& 1700
Purge Time begin 1528 end 1643 Tempaorary well,
§ Pumping Rate {gpm} 2 gallons/minute
Evacuation Method Submersible pump
Constituents Sampled Container Description Number Preservative
TCL VOCs (8260) 40-mL VOA 3 HC!
Sampling Personnel D. Manzo
Well Casing Volumes
Gal./Ft. 1-¥%" = 0.06 2" =0.16 3" = 037 4" =065
1-¥* =0.09 2" =026 3% = 050 6" =147
bmp  below measuring point ml mililiter NTU Nepheiometric Turbidity Units
oC Degrees Celsius mbfemn Milisiernens per centimeter PvC Polyvinyl chioride
f ft feet msi mean sea-level s, Standard units
! gpm  Gatlons per mingte N/A Not Appiicable amhos/om Micromhos per centimeter
mg/ Miigrams per liter NM Not Measured VOO Volatile Organic Compounds

& FUBLIOGMOTORSEaikbng 14 InvestigatiomiAug 7004 620 o
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ARCADIS

Water Sampling Log

Project GM Building 14 Project No. OH00294.006.00009  Page of 1
Site Location General Motors Corporation, Moraine, Ohio Date 8/12/2004
Site/Well No.  BD14-04 Replicate No. N/A Code No. N/A
Weather Clear, 60s Sarnpling Time: Begin 1530 End 1700
Evacuation Data Field Parameters
Measuring Point TOC Color Brown
MP Elevation (ft} NM Odor No
Land Surface Elevation (ft) NM Appearance Turbid
Sounded Well Depth (1t bmp) 68.20 pH {s.u.} NM
Depth to Water (ft brnp) 28,81 Conductivity

{mb/emy NM
Water-Level Elevation (ft) NM {pmhosfcm) NM
Water Column in Well (fty 3939 Turbigity (NTU) NM
Casing Diameter/Type 2" PvC Temperature {°C) NM
Gallons in Well 6.30 Dissolved Oxygen {mg/h) NM
Gallons Pumped/Baited Salinity (%) NM

Prior to Sampling 75 pumped
Sampling Method Disposable bailer
Sample Pump intake
Setting (ft brmp) 63’ Remarks Sampled @ 1650
Purge Time begin 1531 end 1630 Temporary well.
Pumping Rate (gpm) 2 gallons/minute
Evacuation Method Submersible pump
Constituents Sampled Container Description Number Preservative
TCL VOCs (8260) 40 ml VOA 3 HCH
Sampling Personnel D. Manzo
Well Casing Volumes
Gal./Ft. 1-¥%" = 0.06 2* =0.16 3* = 0.37 4 = 0.65
- =009 ¥ =026 3B =050 6* =147

bmp  below measuring point mi mifiliter . NTU Nephelometric Turbidity Units
°C Degrees Ceisius mS/cm  Milisiemens per centimeter PvC Polyvinyl chioride
ft feet ms} mean sea-level 5.4, Standard units
gpm  Gallons per minute N/A Not Appiicable umhos/cm  Micromhos per centimeter
mg/l.  Miligrams per liter NM Not Measured voC Volatile Organic Compounds

GAPUBLIOGMOTORS Musiiding 14 bramstigation\Augy 2004 h210 fogs



ARCADIS
Water Sampling Log

Project Building 14-outside wells Project No. {HO0294.006.00009 Page 1 of i
Site Location General Motors Corporation, Moraing, Chio Date 8/19/2004
Site/Well No. GM-43 Replicate No. bUP-137 Code No. N/A
Weather Sunny, 805 Sampling Time: Begin 11:30 £nd 1405

Evacuation Data Field Parameters

Measuring Point TOC Color Colorless
MP Elevation (ft) NM Gdor None
E Land Surface Elevation (ft) NM Appearance Clear (atter pumped 3 gal)
Sounded Well Depth {ft bmp) 50.15 pH (5.8 6.99
Depth to Water (ft bmp} 21.87 Conductivity
{mSicm) 1.446

Water-Level Flevation (ft) n/a (ymhos/crm) NM
Water Column in Well {ft) 2828 Turbidity (NTU) N/A
! Casing Diameter/Type 2" PVC Temperature (°C) 20.57

Gallons in Well 4.5 Dissolved Oxygen {mg/t) G.07
3 Gallons Pumped/Bailed Salinity (%) nA
Prior to Sampling 6 pumped

Sampling Method Grundfos pump and

Sample Pump intake dedicated tubing
Setting (ft bmp) 45

Purge Time begin 12:55 end 1328 Remarks Sampled @ 1330

Pumping Rate (gpm) 0.18 MSASD samples collected

Evacuation Method Grundfos Pump RB-114 at 1345

Constituents Sampled Container Description Number Preservative
sf TCL VOCs (8260; 40 mk VOA 9 HCI

Sampling Personnel 5. Clouse

Well Casing Volumes
Gal./Ft. %" = 0.06 2* =016 3* = (.37 4" = (.65

1" = 0.09 ¥ =0.26 3-%" = 0.50 6" 