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) SUPPLEMENTAL DOCC
FOR GENERAL MOTORS POWERTRAIN GROUP
MORAINE ENGINE PLANT
AND GENERAL MOTORS TRUCK GROUP
MORAINE ASSEMBLY PLANT
MORAINE, OHIO

1.0 INTRODUCTION

For the purposes of Resource Conservation and Recovery Act (RCRA) Corrective
Action, the General Motors Corporation (GMC) “site” in Moraine, Ohio, compnises the
General Motors Truck Group Moraine Assembly Plant (Moraine Assembly), the General
Motors Powertrain Group, Moraine Engine Plant (Moraine Engine), and the Delphi Harrison
Thermal Systems Moraine Plant (Delphi Thermal Moraine) {Figure 1-1). Delphi Thermal
Moraine, formerly Harrison Radiator Division, received an Administrative Order (Docket No.
V-W-91R-2) from the United States Environmental Protection Agency (U.S. EPA) Region V,
which became effective on January 30, 1991. The Administrative Order, issued under Section
3008(h) of RCRA, as amended, 42 U.S.C. 6928(h), requires GMC to implement a RCRA
Corrective Action program at the Delphi Thermal Moraine facility consisting of the following:
(1) perform Interim Measures, (2) conduct a RCRA Facility Investigation (RFI), and (3)
conduct a RCRA Corrective Measures Study (CMS), if necessary.

Delphi Thermal Moraine is currently meeting the requirements of the Administrative

Order by implementing an Interim Measure and through the completed two-phased RF]

investigation. The Interim Measure was implemented per the Final Interim Measures Design

Plans (Geraghty & Miller, Inc. 1995), which was approved by the U.S. EPA in a July 31,

1995 letter. The findings of the RFI, including a Baseline Risk Assessment, were rep_ortéd to
the U.S. EPA in a draft RCRA Facility Investigation Final Report (Geraghty & Miller, Inc.
1996 and ENVIRON Corporation 1996). The drafi RCRA Facility Investigation Final
Report determined a CMS was not necessary for any solid waste management units (SWMUSs)

at the Delphi Thermal Moraine facility.
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In April 1991: a Preliminary Assessment/Visual Site Inspection (PA/VSI) of the
Moraine Assembly and Moraine Engine facilities was conducted on behalf of the U.S. EPA
(PRC Environmental Management, Inc. 1991a and b). In response to the findings of the
PA/VSI réports, on-going RFI activities at Delphi Thermal Moraine, and extensive
discussions between U.S. EPA and GMC, the U.S. EPA issued an Amendment to the
Administrative Order (Docket No. VW-R-002-91), which became effective on April 24,
1997, which includes the Moraine Assembly and Moraine Engine facilities in the Corrective
Action program. This Amendment requires GMC to conduct a supplemental RFI at the two
additional facilities, beginning with the preparation of a Supplemental Description of Current

Conditions Report (DOCC).

1.1 ORGANIZATION AND APPROACH TO THE DOCC REPORT

This Supplemental DOCC is based on information and data previously collected at the
Moraine Engine and Moraine Assembly facilities and collected prior to and during the Delphi
Thermal Moraine RFI acﬁvities. As described in Section 1.3, many investigations have been
conducted to identify and understand the sources and extent of contamination at the GMC

site.

Section 2.0 of this report presents a description of the site location, ownership and
operations, physiographic and demographic settings, and the nature and extent of constituents
detected in media at the site. Section 3.0 identifies Areas of Interest (AOIs) and summarizes
the current and historical solid and hazardous waste management operations at the Moraine
Assembly and Moraine Engine facilities. Section 3.0 also presents evaluations of AOIs and
recommendations for further investigations. As this is a supplemental document, much of the
information required by the DOCC exists in other RFI-related documents and is referenced

accordingly.
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1.2 HISTORY OF THE GMC SITE

The GMC site in Moraine, Ohio was acquired from the World War I Wright Airplane
Company in the mid-1920’s. During the late 1920°s and throughout the 1930’s, Frigidaire (a
division of GMC) produced reﬁ'igerafors, air_éonditioners, electric ranges, and electric water
heaters at this site in Plant 2. Frigidaire plant numbers are provided on Table 1-1, which also

includes references to other building and plant designations used at the facilities, and locations

are shown with dashed lines on Figure 1-2. In the early 1940’s Frigidaire was in trial

production on automatic washers when World War II began. To support the war effort,
Frigidaire built the first segment of Building 14 (Figure 1-2) in 1942 for manufacturing
operations of complex parts and assemblies for the propellers that were being built by the
Aeroproducts Division of GMC. Also in 1942, Plant 2 stopped producing consumer products
and built disposable, auxiliary gas tanks for airplanes and propeller parts. When Germany
surrendered in 1945, Frigidaire resumed production of refrigerators. By 1947, Frigidaire was
also in full production of automatic wa;shers and electric clothes dryers. Plant 3 (Figure 1-2)
was built in 1952 as a manufacturing facility for ranges, washers, dryers, wall ovens, drop-in

cook tops, and dish washers.

Production continued during the 1950’s, 1960’s, and 1970’s with more updated and
innovative products mostly associated with the refrigerators and ranges. GMC announced the
shut down of all Frigidaire operations in January 1979. The site was then converted into the
Moraine Engine and Moraine Assembly facilities. A complete discussion of these current

facilities is presented in Section 2.2.

1.3 SUMMARY OF PREVIOUS AND ONGOING INVESTIGATIONS AND
INFORMATION

GMC has conducted numerous environmental investigations at the Moraine Engine
and Moraine Assembly facilities, most of which have been concerned with specific areas of the

facilities. Information is also available from studies conducted at the adjacent Delphi Thermal
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Moraine facility, where geology and hydrogeology have been characterized on area-wide, site
wide, and facility-specific levels in the DOCC (Geraghty & Miller, Inc. 1991a), draft RFI
(Geraghty & Miller, Inc. 1996 and ENVIRON Corporation 1996), and quarterly monitoring
reports. Summaries of the previous investigations and reports are presented below in
approximately chronological order. Copies of analytical data tables for these historical
investigations at the Moraine Engine and Moraine Assembly facilities are presented in
Appendix A, as appropriate to facilitate the readers understanding. References are provided

as appropriate. Figure 1-2 indicates locations of plants, buildings and property boundaries.

1.3.1 Former Gasoline UST Closure and Assessment - Moraine Engine

On November 3, 1989, a 10,000-gallon underground storage tank (UST) was
removed from an area along the west side of the Moraine Engine facility (Section 3.2.16
Former Frigidaire Plant 2 Tanks - Gasoline Tank). This steel UST was approximately 25
- years old and contained leaded gasoline. Obvious rusting and corrosion were discovered on
the tank upon its removal which may have caused leakage into the surrounding soil. There
were some visible signs of soil staining in the pit. Soil samples were collected from beneath
the base of the tank as described in the Underground Storage Tank Closure Investigation
report, dated December 18, 1989 (Bowser - Morner 1989). Additional information on

closure activities is presented in Appendix A-1.

Three soil samples were collected inside the pit at a 6-inch depth on November 3,
1989 and analyzed for total petroleum hydrocarbons (TPH), benzene, toluene, ethylbenzene,
and total xylenes (BTEX), lead, and cadmium. Additional soil sampling from the pit at a 3-

foot (ft) depth was conducted on November 13, 1989. Three samples were collected and

analyzed for TPH, BTEX, lead, cadmium, and EP Toxicity analysis for lead and chromium. -

After excavation was conducted, two additional soil samples were collected from the pit at an
8-ft depth on November 21, 1989 and analyzed for TPH, BTEX, and EP Toxicity analysis for

lead and chromium. Sample results for these three sampling events are presented in Table 1 of

Appendix A-1.
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Geraghty & Miller was retained by GMC in March 1990 to conduct a subsurface
investigation in this area. The purpose of this investigation was to provide an evaluation of
groundwater and soil quality in the vicinity of the Former Gasoline UST and to provide

remedial measures, if necessary (Geraghty & Miller, Inc. 1990).

Six soil borings were drilled during March and May 1990 in upgradient and
downgradient locations of the former UST. To assess soil conditions in the vicinity of the
UST, soil samples were collected from three of the six borings and analyzed for BTEX, TPH,
and total lead. Sample results are presented in Table 3 of the original report, provided in
Appendix A-Z. Monitor wells were then constructed in each of the soil boring locations
(ME-1 through ME-6) to collect groundwater samples and water-ievel measurements (refer to
Section 2.6 and Figure 2-3). Groundwater'samples were collected from ME-1 through ME-4
in March 1990 and from ME-5 and ME-6 in June 1990. These samples were analyzed fér

'BTEX, TPH, and total lead. Sample results are presented in Table 2 of the original report in
Appendix A-2.

Geraghty & Miller concluded from this investigation that residual contamination
detected during the initial tank removal operation had not migrated away from the area
beneath the tank. The data suggested that only small quantities of product had been released

from the tank and were being retained in the soils directly beneath the former tank location.

To further delineate the extent of hydrocarbon constituents detected in the samples
taken from the tank removal operation, GMC retained Geraghty & Miller to perform a
quarterly groundwater sampling program for a period of 1 year (reported in Geraghty &
Miller, Inc. 1991b, ¢, d and 1992). During the first quarter (April 1991), ME-1 through ME-6
were sampled and analyzed for BTEX, TPH, and polychlorinated biphenyls (PCBs). Sample
results indicated all constituents were not detected. In the second, third, and fourth quarters

(July 1991, October 1991, and January 1992, respectively), ME-1 through ME-6 were only
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sampled and analyzed for BTEX and TPH (for continued monitoring) because PCBs were not
detected during the first quarter. Sample results indicated all constituents were not detected,
with the exception of a benzene detection in ME-5 during the third quarter. Sample results
for all four quarters are presented in Table 1 of the original report, provided in Appendix A-3.
Based on the data, it was recommended to discontinue quarterly monitoring and request site
closure. Closure was approved by the Ohio State Fire Marshall, Bureau of Underground
Storage Tank Regulations (BUSTR) in a final letter of closure, dated April 10,- 1992,

1.3.2 Closure Assessment for Former Fuel USTs at Building 12 - Moraine Engigg

On September 18, 1991, two fiberglass USTs, one 6,000-gallon tank that’l contained
unleaded gasoline and one 6,000-gallon tank that contained diesel fuel, were removed from a
location adjacent to Building 12 of the Moraine Enginé facility (Section 3.2.18 Former
Moraine Engine Fuel USTs). Geraghty & Miller was retained by GMC to oversee removal of
the two USTs from service and gain closure of the UST site through BUSTR.(Geraghty &
Miller, Inc. 1991e). Both tanks appéared to be in excellent condition with no obvious

corrosion or holes.

~ Three soil samples (DTM, DTN, GTN) were collected from the UST pit after
excavation was completed in September 1991 and analyzed for BTEX and TPH. Two soil
composite samples (COMP-1 and COMP-Z) were collected in September 1991 from the fill
material and analyzed for BTEX, TPH, and toxicity characteristic leaching procedures
(TCLP) metals. Two additional soil samples (FLD-C and FLG-B) were collected n
September 1991, one from each fill line, and analyzed for BTEX and TPH. Results for these
three sampling events are presented in Table 3 of the original report, provided in
~ Appendix A-4. Based on an evaluation of this data, a no-further-action request was submitted
to BUSTR. Closure was approved by BUSTR in a final letter of closure, dated December 18,
1991.
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1.3.3 Used Oil Tank Removal North of Building 15 - Moraine Engine

On January 31, 1994, a 900-gallon steel UST, along with approximately 2 feet (ft) of
piping, was removed from the area south of the Cleveland and Lake Erie Railroad Company
(C&LE) Building (Building 13) (Figure 1-2) and directly north of Building 15 (Section 3.2.17
Building 15) during closure activities (Dames & Moore 1994a). Approximately 500 gallons
of used oil were previously removed from the tank on September 15, 1993, and disposed of at
an approved off-site facility (a copy of the laboratory report characterizing the used oil is
provided in Appendix A-5). Soil samples were coliected from the two ends of the tank cavity,
from a portion of the piping run adjacent to the cavity, and from the stockpiled soils in
January 1994. These four samples were analyzed for volatile organic compounds (VOCs}) and
TPH. BUSTR requested that an additional soil sample be collected from the stockpiled soil
that had been returned to the pit. This sample was collected in April 1994 and was analyzed
for VOCs and TPH. Results for these sampling events are presented in Table 1 of the
original report, provided in Appendix'A-ST Closure was approved by BUSTR in a final letter
of closure, dated June 20, 1994.

1.3.4 Former Hazardous Waste Storage Pad - Moraine Engine

In April 1993, the Former Hazardou§ Waste Storage Pad (Section 3.2.14 Former
Hazardous Waste Storage Pad) was clean ciosed according to an Chio EPA-approved closure
plan (Dames & Moore 1993a). The concrete storage pad covered an area of 2,400 square fi
(30 ft by 80 ft) and had the capacity to store 250, 55-gallon drums. It was used for storage of
drummed quantities of waste paint thinner and sludges, chlorinated solvents, and non-

hazardous waste oil and process fluids prior to removal from the facility.

During closure the remaining inventory was removed, a visual inspection of the pad
was conducted, twelve background soil samples were collected and analyzed for inorganic
constituents (chromium, barium, and lead), soil samples from six locations beneath the pad

were collected and analyzed for organic and inorganic compounds (chromium, barium, and
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lead), and the pad was decontaminated (Dames & Moore 1994b). The sampling results for
subsurface soil and the rinsewater met the criteria specified in the closure plan. Closure was

approved by Ohio EPA in a final letter of closure, dated July 21, 1993.
The results for this closure sampling program are presented in Tables 2, 3, and 4 of the

original report, provided in Appendix A-6. Figures 2 and 3 from the original report which

show the sampling locations are also provided in Appendix A-6.

1.3.5 West Haulaway Storage Tanks Release Investigation - Moraine Assembly

In November 1990, work to upgrade the UST systems and dispensers at the West
Haulaway facility began (Section 3.2.31 Moraine Assembly West Haulaway Storage Tanks).
On November 19, 1990, during performance of this work, a stained area believed to be the
result of a diesel fuel spill was discovered beneath the containment pad of a diesel fuel

dispenser.

Soil samples were immediately collected and were initially analyzed for TPH and
BTEX. TPH was detected and BTEX was not detected; therefore, all subsequent soil samples
were analyzed only for TPH. The concrete refueling containment pad was removed, and
excavation of the contaminated soil continued. Soil sampies were collected and analyzed for
TPH as the excavation progressed. When these results indicated that TPH levels were non-
detect, excavation was considered complete. Approximately 4,600 cubic yards (yds®) of soil
were excavated and were temporarily stored on site in roll-off boxes for subsequent disposal
at an off-site disposal facility. A sample of water that had collected in the excavation was also
collected and analyzed for TPH and found to be non-detect. No free product was detected

during excavation.

This information and the analytical data was submitted to BUSTR. On Apiil 10,
1992, BUSTR issued a letter stating that no further corrective action to remediate this spill

would be required. N
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1.3.6 Former Hazardous Waste Container Storage Area and Tank Farm - Moraine
Assembly

Beginning on August 11, 1993, the container storage pad and a 15,000-galloh
aboveground storage tank (AST) located in the Former Hazardous Waste Container Storage
Area and Tank Farm were closed in place (Section 3.2.27 Former Hazardous Waste Container

Storage Area). The container storage pad was used to store 55-gallon drums of waste

chiorinated solvent and solvent contaminated waste oils, waste gasoline and water, and paint

sludges. The AST was used to store waste paint thinner, and is located within a concrete
diked area with 13 other ASTs used for storage of raw materials. Dames & Moore was
retained by GMC to oversee decontamination and sampling, and to gain closure of these units

through Ohio EPA (Dames & Moore 1993b).

Closure activities for the container storage pad included a visual inspection, collection
of subsurface soil samples and rinseate samples, decontamination of the pad, and disposal of
wastes generated during closure. The pad was found to be in generally good condition, with

some minor cracks. Shallow soil samples were collected from 6 locations beneath the péd and

analyzed for VOCs, SVOCs, cresol, formic acid, and formaldehyde. Rinseate samples were -

collected from each of the three final rinses during decontamination of the pad and were

analyzed for VOCs, SVOCs, cresol, formic acid, formaldehyde, and flashpoint. These results

indicated that the soils beneath the pad were not contaminated and that the rinse water was
non-hazardous. Accordingly, the waste rinse water generated during closure activities was
discharged to Delphi Thermal Moraine’s wastewater treatment plant. The results for these
sampling events are presented in Tables 2 and 3 of the original report, provided in

Appendix A-7.

Closure activities for the AST included a visual inspection of the concrete pad beneath
the tank, disposal of tank contents, decontamination of the tank, collection of rinseate
samples, and disposal of wastes generated during closure. The concrete pad beneath the tank

was in good condition with no visible staining, therefore it was not necessary to include the
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pad in decontamination procedures. Approximately 12,600 gallons of liquid waste and sludge
were removed from the AST prior to decontamination, and disposed at an off-site hazardous

waste disposal facility. Rinseate samples were collected from each of the three final rinses

during decontamination of the tank, and were analyzed for VOCs, SVOCs, cresol, formic

acid, formaldehyde, and flashpoint. Results for these sampling events are presented in Table 4
of the original report, provided in Appendix A-7. VOCs were detected at concentrations
below the "less than 90-day storage" standard set forth in the closure plan (Dames & Moore
1993b) so the rinseate samples were considered to be clean. Accordingly, the waste rinse
water generated during closure activities was discharged through Delphi Thermal Moraine’s
wastewater treatment plant. This AST is currently being used for "less than 90-day" storage

of hazardous waste.

The RCRA Closure Certification Report (Dames & Moore 1994c) was submitted to
Ohio EPA in January 1994. Based upon an evaluation of the information and analytical data
presented in this document, OChio EPA approved closure of the container storage pad and the

AST in a closure letter dated April 28, 1994.

1.3.7 Groundwater Monitoring Programs - Delphi Thermal Moraine

The following on-going groundwater monitoring programs for the Delphi Thermal
Moraine facility are included in this Supplemental DOCC as they provide significant

information on groundwater flow patterns at the GMC Moraine site.

Groundwater assessments are performed on a quarterly basis for the North Settling

Lagoon of the Delphi Thermal Moraine facility. The purpose of the North Settling Lagoon

Assessment Monitoring Program is to monitor the concentrations of hazardous constituents -

and rate and extent of migration of those constituents in the groundwater. The North Settling
Lagoon Assessment Plan (Geraghty & Miller, Inc. 1989a) requires quarterly water levels
from 26 shallow monitor wells and 27 deep wells on or near the Delphi Thermal Moraine

facility. Of the 27 deep wells measured, 5 are located east of the Delphi Thermal Moraine
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facility. One production well, which is no longer used, is located near the Moraine Engine
facility and four fire-prevention wells are located at the Moraine Engine and Moraine
Assembly facilities. Water levels are voluntarily measured in other wells near the site and
included in the assessment of groundwater flow direction across the site during each quarterly
monitoring event. The other wells consist of 18 shallow wells and two deep wells.
Potentiometric maps are constructed, average hydraulic gradients across the site are
calculated, groundwater flow i'ates are calculated, and the rate of migration of hazardous

constituents is estimated.

A total of 19 monitor wells are sampled to provide groundwater-quality data for the
North Settling Lagoon Assessment Monitoring Program. Eight of these wells are analyzed
for Appendix IX VOCs, semi-volatile organic compounds (SVOCs), cyanide, and selected
total and dissolved metals. The remaining 11 wells are analyzed for Appendix IX VOCs and
selected indicator parameters. Reports summarizing this assessment program are submitted
quarterly and annually to the Ohio EPA (current data referenced in Geraghty & Miller, Inc.
1997a). '

Semi-annual monitoring (water levels and sampling) is conducted on five monitor
wells surrounding the South Settling Lagoon, located west of Dryden Road, as part of the
South Lagoon Detection Monitoring Program (current data referenced in Geraghty & Miller,
Inc. 1997b). The five monitor wells are sampled for indicator parameters including pH,
specific conductance, total organic carbon (TOC), and total organic halogens (TOX).
Statistical techniques are applied on the analytical results to determine whether a statistically
significant increase (or decrease in the case of pH) in the concentration of indicator
parameters in t.he groundwater has occurred, or is occurring at the South Lagoon. In
addition, groundwater-quality parameters including chloride, iron, manganese, phenols,
sodium, and sulfate are sampled on an annual basis. A report summarizing this monitoring

program is submitted annually to Ohio EPA.
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1.3.8 Preliminary Evaluation of Groundwater - Moraine Engine

In 1994, a preliminary investigation of groundwater conditions at the Moraine Engine
facility was conducted (Geraghty & Miller, Inc. 1994a). The objective was to develop an
understanding of groundwater flow conditions at the site and to develop an initial
understanding of potential sdurces which may have contributed to increased concentrations of

VOCs in production wells at the Moraine Engine facility.

Four shallow monitor wells, GM-21, GM-22, GM-23, and GM-24 (refer to Section
2.6.1.2 and Figure 2-3) were installed in August 1994. One soil sample (GM-23 sample at 3
to 5 ft) indicated an elevated reading of organics during field screening with a photoionization
detector and was submitted for analysis of Target. Compound List (TCL) VOCs. The soil
analytical results are presented in Table C-1 of the original feport provided in Appendix A-8.
Each monitor well was sampled in August 1994 and analyzed for Appendix IX VOCs and
selected metals. Sample results are presented in Tables 2-3, 2-4, 2-6, and 2-7 and a sample

results discussion is presented in Section 2.6.1.2.

To better characterize groundwater quality and flow east of the Moraine Assembly
facility, GM-25 (refer to Section 2.6.1.1 and Figure 2-3) was installed as a sepérate
investigation. The well was installed and sampled in December 1995. A composite sample
was collected from the soil cuttings and analyzed for TCLP VOCs, TCLP SVOCs, PCBs,
TCLP metals, ignitability (flash point), corrosivity (pH), reactive cyanide, and reactive sulfide
for waste characterization purposes. No hazardous constituents, except barium reported at
0.68 milligrams per liter (mg/L), were detected in the soil sample, and pH was reported at
8.69 standard units. The groundwater sample was analyzed for Appendix IX VOCs.
Sample results are presented in Table 2-3 and a sample results discussion is presented in

Section 2.6.1.1.
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1.3.9 Production Wells and Fire Wells Sampling Program - Moraine Assembly

A total of 11 production and fire wells are currently present on the east side of the
Moraine site. Wells 11-A, 12, 31, 39, and 28 actively supply water or provide backup to the
Moraine Engine and Moraine Assembly facilities. In late June 1997, Well 12 was taken out of

service due to expansion at the Moraine Assembly paint shop. It was abandoned and

construction of a new production well was started. Wells FW-1, FW-2, FW-3, and FW-4~

serve as fire protection wells. Wells A and 34 are no longer used. Well usage information
was provided in a letter to Ms. Rita Cestaric (U.S. EPA Region V) from Ms. Jean E. Caufield
(GMC) dated May 13, 1994 (GMC 1994a). The following provié!es a summary of sampling
programs for each well. Well locations are provided on Figure 2-3. A summary of detected
constituents for each well may be found in Appendix A-9. Analytical results are discussed in

Section 2.6.

Currently, Wells 11-A and 31 are sampled on a monthly basis. Well 12 was sampled
monthly until it was abandoned in June 1997. A summary of data for Wells 11-A and 12 is
provided in Appendix A-9. Since 1995, these wells have been sampled almost monthly and
analyzed for VOCs, SVOCs, total metaIs‘ and dissolved silica, and PCBs and pesticides. Well

31 (summary of data provided in Appendix A-9) was sampled nearly semi-annually from May

1992 through November 1993 and analyzed for VOCs, SVOCs, total metals, PCBs, and

pesticides. Well 31 was sampled on an almost monthly basis during 1995 for analyses of
Appendix IX VOCs and 1,2-cis-Dichloroethene was also analyzed during July, November,
and December of 1995. Finally, Well 31 has been sampled on a monthly basis for the analyses

of Appendix IX VOCs and 1,2-cis-dichloroethene from January 1996 to present.

Although Wells 28, 34, and FW-1 through FW-4 are not currently sampled on a
regular basis, groundwater quality in these wells has been well defined (Appendix A-9).
Well 28 was sampled and analyzed for VOCs during March, April, and September 1992 and
during March, August and December 1993, Well 34 was sampled and analyzed for VOCs
during February and August 1992 and during June 1995. The sgmple from Well 34 during
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June 1995 was collected while the well was no longer in use. As a result, the well was not
purged prior to sampling, which could explain some of the decrease in VOC concentrations
from 1992. Well FW-1 was sampled and analyzed for VOCs during October 1993. Well FW-
3 was samﬁled and analyzed for VOCs during March 1992, and was sampled and analyzed for

total metals, calcium, sodium, dissolved silica, VOCs, SVOCs, PCBs and pesticides during

_ June 1993. Well FW-4 was sampled and analyzed for VOCs during April 1992 and October

1993. Wells FW-1, FW-2, FW-3, and FW-4 were sampled and analyzed for total metals,
calcium, sodium, dissolved silica, VOCs, SVOCs, PCBs, and pesticides during June 1996.

Depth to water is currently measured on a quarterly basis in Wells A, FW-1, FW-2,
GW-3, and FW-4 to provide lower aquifer information for the North Settling Lagoon
Groundwater Quality Assessment Monitoring Program at the Delphi Thermal Moraine facility

{(Section 1.3.7).

1.3.10 Three-Dimensional Groundwater Model - Delphi Thermal Moraine

Two reports, Three-Dimensional Steady-State Flow Model and Revised Three-
Dimensional Steady-State Flow Model (Geraghty & Miller, Inc. 1989b and 1994b,
respectively) describe the three-dimensional groundwater flow model that was constructed to
characterize and assess hydrogeologic conditions and to support the Delphi Thermal Moraine

RFI, including the Baseline Risk Assessment.

1.3.11 Description of Current Conditions - Delphi Thermal Moraine

The DOCC, Harrison Radiator Division, GMC (Geraghty & Miller, Inc. 1991a)
presented the state of knowledge regarding the environmental setting at the Delphi Thermal
Moraine facility, existing information from previous investigations conducted at the site, and
the extent of contamination up to and including 1991. Because this site is adjacent to the
Moraine Engine and Moraine Assembly facilities, it contains general information pertinent to

this Supplemental DOCC.
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1.3.12 Draft RFI Final Report - Delphi Thermal Moraine

The Draft RFI Final Report for the Delphi Thermal Moraine facility was submitted to
U.S. EPA in February 1996 in two volumes. Volume I presents the methodologies and results
for the two phases of RFI field activities (Geraghty & Miller, Inc. 1996) and Volume II
presents the Baseline Risk Assessment (ENVtRON Corporation 1996). Comments on that

document were received from the U.S. EPA in a letter dated June 11, 1996, and cIariﬁcation'_

of these comments, as well as additional comments, were received in a facsimile sent by PRC
Environmental Management, Inc., on behalf of the U.S. EPA on August 6, 1996. GMC
submitted a response to comments document to the U.S. EPA, dated September 11, 1996, In
a letter from U.S. EPA to GMC, dated October 1, 1996, indication was provided that
finalization of that Draft RFI Final Report will be deferred until this Supplemental RFI can be
completed for the Moraine Engine and Moraine Assembly facilities, so that a supplemental

RFI final report can be completed.

1.3.13 Interim Measures Capture Zone Monitoring - Delphi Thermal Moraine

In 1996, Delphi Thermal Moraine conducted monitoring of the Interim Measures per

the requirements of the approved Final Interim Measures Design Plans (Geraghty & Miller,
Inc. 1995). This involved collecting water levels from select wells prior to and during the
time when operation of the interim measures for TW-2 and DN-13 began on January 31,
1996, and on an ongoing quarterly basis. Capture zone monitoring activitiés include
monitoring the groundwater flow rate to the air stripping tower treatment system,
groundwater sampling from TW-2 and four monitor wells prior to startup (January 31, 1996)
and after TW-2 had operated for a period of 6 months (July 31, 1996). Additionally, sampling
of the groundwater influent to and effluent from the air stripper tower is conducted monthly
to meet the requirements of the air and National Pollutant Discharge Elimination System
(NPDES) permits. The results of this monitoring is presented in a report dated March 1997
(Geraghty & Miller, Inc. 1997c¢).
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1.3.14 PA/VSI - Moraine Engine

The PA for the Moraine Engine facility was completed by PRC Environmental
Management, Inc. on April 5, 1991. It consisted of gathering and reviewing information from
the Ohio EPA Southwest District Office files and from U.S. EPA Region 5 RCRA files. The
V81, conducted on April 9, 1991, included interviews with GMC facility representatives and a
walk through inspection by PRC Environmental Management, Inc. The PA/VSI report (PRC
Environmental Management, Inc. 1991a) presents a summary of facility operations, waste
generating processes, reilease history, regulatory history, environmental setting, receptors, and
a description of the seven SWMUs and one area of concern (AOC) identified during the VSI.
The one AOC was included in the PA/VSI to cover historic GMC Frigidaire operations
conducted at the site because limited information on waste management practices prior to
1980 was available. The SWMUSs and AOC identified in the Moraine Engine PA/VSI are
listed in Table 1-2.

1.3.15 PA/VSI - Moraine Assembly

The PA for the Moraine Assembly facility was completed by PRC Environmental
Management, Inc. on April 5, 1991, It consisted of gathering and reviewing information from
the Ohio EPA Southwest District Office files and from U.S. EPA Region 5 RCRA files. The
VSI, conducted on Apri] 10, 1991, included interviews with GMC facility representatives and
a walk through inspection by PRC Environmental Management, Inc. The PA/VSI report
(PRC Environmental Management, Inc. 1991b} presents a summary of facility operations,
{vaste generating processes, release history, regulatory history, environmental setting,

receptors, and a description of the three SWMUSs and one AOC identified during the VSI. The

one AOC was included in the PA/VSI to cover historic GMC Frigidaire operations conducted -

at the site because limited information on waste managément practices prior to 1980 was
available. The SWMUs and AOC identified in the Moraine Assembly PA/VSI are listed in
Table 1-2.
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1.3.16 Regulatory Ei_story

In November 1980, Moraine Engine filed a Part A permit application identifying the
facility as a generator with greater than 90-day storage. In October 1988, Moraine Engine
submitted a closure plan to Ohio EPA to close the Hazardous Waste Storage Pad
(Section 1.3.4), to change to less than 90-day generator status. Once closure of the Former
. Hazardous Waste Storage Pad was approved by Ohio EPA (July 1993), the facility status
changed to generator with less than 90-day storage. The Moraine Engine facility has two air
permits which cover a diesel engine test faciity and a maintenance spray booth. Dust
collectors in the equipment machining .areas are on registration status. Prior to
September 1995, a permit was also in place to cover operation of an engine paint system (this

operation was discontinued in 1995).

In August 1980, Moraine Assembly filed a Part A permit application identifying the

facility as a generator with greater than 90-day storage. In late 1988, Moraine Assembly filed

a revised Part A application to Ohio EPA that deleted three paint process units identified in

the original application (two 15,000-gallon paint spill storage tanks, two 200,000-gallon paint
pits, and a paint coating system). These three units did not fall under RCRA classification and
should not have been listed in the original permit application. Additionally, once closure of
the Former Hazardous Waste Container Storage Area and Tank Farm (Section 1.3.6) was
approved (closure was approved in April 1994), facility status changed to generator with less
than 90-day storage. The Moraine Assembly facility has 27 air permits which cover releases

from paint-related systems and releases from an unleaded gasoline facility.

1.3.17 Spill History

A summary of information on known spills and/or releases identified by GMC is listed

chronologicaliy in Table 1-3.
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1.3.18 Aerial Photographs

Aerial photographs of the site and surrounding area were obtained from the Ohio
Department of Transportation (ODOT) (coverage from 1979 and 1984) and the Ohio
Department of Natural Resources (ODNR) (coverage from 1949, 1956, 1975, and 1990). The
photographs were produced at a scale of 1 inch = 400 ft. Copies of the OGDNR aerial
photographs are presented in Appendix B. Copies of the ODOT aerial photographs have not
been reproduced for inclusion in this document due to their lower quality and similar coverage

provided by the ODNR aerial photographs.

The 1949 aerial photograph (Figure B-1) shows the Main Office Building
(Building 12), Buildings 2, 4, 6, 7 (Former Oil Hoﬁse), 13, and 15 and several small buildings
north of Building 2 on the Moraine Engine site. The photdgraph also shows two ASTs in the
southwest comner of the Moraine Engine facility near Building 15. The Moraine Assembly
facility is an undeveloped field which is being used as farmland. A development with multi-
family dwellings appears to exist east of the future site of Building 19, along Kettering

Boulevard.

The 1956 aerial photograph (Figure B-2) shows one additional building and a water
tower present north of Building 2 on the Moraine Engine site. Electrical towers are also
visible running east to west across this northern end of the site. The photograph also shows
three ASTs in the southwest corner of the Moraine Engine facility near Building 15. At the
Moraine Assembly site, the major portion of Building 19 has been constructed. A parking lot
to the east and a water tower to the north of this building are also seen in the photograph. An
excavation area, which appears to be retaining water, is visible west of Building 19 and an
area which appears to be excavated is present to the northeast of Building 19. East of

‘thtering Boulevard, much of the farmiand has been develobed for residential purposes.

The 1975 aerial photograph (Figure B-3) shows no significant changes to the overall

footprint of the buildings and general layout of either the Moraine Engine or Moraine
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Assembly facilities; however, changes in the rodf-line across various areas of the plants were
noted. The photograph also shows three ASTs in the southwest corner of the Moraine Engine
facility near Building 15. The development east of Moraine Assembly Plant 1 (historic
Building 19) and the excavation areas west of and northeast of Moraine Assembly Plant I are

no longer present.

The 1990 aerial photograph (Figure B-4) shows the Moraine Engine facility covering
all of its present area. The three southwest ASTs near Building 15 are no longer present. The
Moraine Assembly facility has been expanded to the north, covering all of its present area,
excluding the new paint plant. Additionally, parking lots have been expanded on the east side

and added on the north side of Building 19.

1.3.19 Other Reports and Information

Spill Prevention Control and Countermeasure Plans (SPCCs). For the Moraine Engine

facility, 1976, 1988, and 1994 SPCCs provided information on the location, operation and
materials in receipt, storage, and use areas (General Motors Corporétion 1976, 1988, 1994,
respectively). For the Moraine Assembly facility, the 1976 SPCC (General Motors
Corporation 1976), the 1984 SPCC (General Motors Corporation 1984), and the 1995 draft
SPCC doeument (Dames & Moore, draft dated October 1995) weré reviewed.

Analytical Reports, East Storm Sewer Sediment Study, December 1991. Three

samples (two sediment sludge and one water) were collected from the stormwater conduit to

evaluate the sediment sludge present within the sewer (Box Sewer) on the east side of the

Moraine Engine facility. The samples were analyzed for VOCs. One of the sediment sludge
samples (in line with column/row designation A-74) detected no VOCs and the other sediment
sludge sample (in line with column/row designation A-20) showed cis-1,2, dichloroethene
(0.13 milligram per kilogram [mg/kg]). The water sample (A-20) analysis detected
trichloroethene (TCE) (102 micrograms per liter [ug/L]), tetrachloroethene (PCE) (13.1
ug/L), and cis-1,2,-dichloroethene (27.3 ug/L). This water quality data is consistent with
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groundwater quality data in Well 34 used at that time for non-contact cooling water and fire
protection wells both of which were discharged to this sewer system. Additionally, excess

water produced by Well 34 was directly discharged (“blow-by” water) to this sewer system.

Other Information. Information reviewed included memoranda, maps, analytical

results, facility plans, well data, and discussions with GMC personnel. The information was
used to develop site descriptions and AQI evaluation information presented in Section 3.0

Evaluation of Areas of Interest.
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- 2.0 SITE CHARACTERIZATION

The following sections present a summary of current site conditions at the Moraine

Engine and Moraine Assembly facilities, along with some relevant background information.

2.1 LOCATION

The Moraine Engine and Moraine Assembly facilities occupy approximately 300 acres. . -

The Moraine Engine and Moraine Assembly facilities are located in the City of Moraine in
Montgomery County in southwestern Ohio, at 4100 Springboro Road and 2601 Stroop Road,
respectively (Figure 1-1). A small portion of the GMC property east of the Moraine
Assembly facility is in the city of Kettering. The approximate coordinates for the site
boundaries are as follows: latitude 39° 41° 45" N and longitude 84° 13° 11" W. Figure 1-2

indicates the property boundaries.

2.2 PLANT OWNERSHIP AND OPERATIONS

As discussed in Section 1.2, Frigidaire produced appliances from the late 1920’s until
1979. During 1980 and 1981, the majority of the former Frigidaire Plant 2 was converted to
the Moraine Engine facility and the former Frigidaire Plant 3 and the northeast comer of
former Frigidaire Plant 2 was converted to the Moraine Assembly facility. The conversion at
the Moraine Assembly facility included addiﬁg approximately 500,000 square ft to the existing
structure. Several smaller additions occurred at the Moraine Assembly facility during the
1990 addition of the utility vehicle production operation and a new paint building was
constructed in 1993 in preparation for building the redesigned. utility vehicle (Figure 1-2).
Table 1-1 provides a reference between historic Frigidaire plant and building numbers to the

current Moraine Engine and Moraine Assembly facility designations.
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Since 1981, Moraine Engine operations have included the machining, painting (this
operation was discontinued in September 1995), and assembly of diesel truck engines. These
engines are shipped to several truck assembly plants within GMC and other commercial and

industrial operations.

Since 1981, Moraine Assembly operations initially included the manufacture,
assembly, and painting of small trucks. Currently, Chevrolet Blazers, GMC Jimmies, and

Oldsmobile Bravadas are produced at this facility.

2.3 LOCAL DEMOGRAPHY AND LAND USE

The western portion of the Moraine Assembly facility is located in an area zoned for
general industry, while the eastern portion is located in an area zoned for light industry. The
Moraine Engine facility is located in an area zoned for general industry. Areas adjacent to the
site are zoned for general industry, light industry, general business, neighborhood business,
and one- and two-family residential uses. Area zoning information is presented on Figure 2-1.
The businesses in the surrounding area north of the site include warehouses, office buildings,
light manufacturing and assembly, a gravel pit, cosmetics manufacturing, and dry cleaning.
Businesses located east of the site include an analytical laboratory, a motel, and a television
station. The Delphi Thermal Moraine facility (located immediately west of the Conrail tracks)
is the western boundary of the study area and is zoned for general industry. The area south of
the site is zoned for general industry, light industry, neighborhood business, and general
business. The Dryden North Wellfield (located southwest of the intersection of Sellers Road

. and Dryden Road) has been zoned as a Wellhead Operation District.
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2.4 SURFACE WATER AND DRAINAGE FEATURES

Moraine and the surrounding region are in the Great Miami River drainage basin. This
river generally flows north to south in the vicinity of the site and is closest to the site at the
southern end of the site. The river is approximately 2,800 ft west of the southwest corner -of

the Moraine Engine facility and approximately 4,500 ft west of the northern end of the

~ Moraine Assembly facility (Figure 1-1). No major tributaries to the Great Miami River pass

through the facilities. The Flood Insurance Rate Map for Moraine (Figure 2-2) shows that the
area affected by the 100-year flood does not include the GMC facilities (FEMA 1981).

Stormwater and non-contact cooling water from the site are discharged to the Great
Miami River via stormwater sewers through one of two stormwater retention basin systems
(SWRBs) at the Delphi Thermal Moraine facility, under existing NPDES permits. The
retention facilities were brought on line during October 1989 and were designed to provide
spill containment and solids settling capabilities required to maintain compliance with NPDES
permit requirements. The stormwater sewers under much of the Moraine Assembly and

Moraine Engine facilities consist of sewer lines historically used by the Frigidaire operations.

The North SWRB system consists of two parallel concrete basins, each having a
normal operating capacity of approximately 130,000 gallons. This facility serves the Moraine
Assembly facility and the northern portions of the Delphi Thermal Moraine and Moraine
Engine facilities, which have an associated surface-drainage area of approximately 161 acres.
The South SWRB system includes two similar parallel concrete basins with normal operati-ng
capacities of approximately 90,000 gallons each. The south facility handles discharges from
the Moraine Engine facility and the southern portion of the Delphi Thermal Moraine property,

covering an area of approximately 104 acres of surface drainage.
Stormwater runoff from areas north of the Moraine Engine facility (including the

roadways around the Moraine Engine Tank Farm, the engine rack storage, and the chip pad

area), the Moraine Assembly facility, the northern portion of the Deiphi Thermal Moraine
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facility, and some residential and commercial areas in the City of Moraine (including
residential areas east of the Moraine Assembly facility and Springboro Road) flow to Delphi
Thermal’s north SWRB via a 66-inch storm line. Stormwater runoff at the north wall of the
Moraine Engine facility flows eastward to the northeast corner of the facility, then southward
along the east side of the facility, to Délphi Thermal’s south SWRB. Stormwater from the
Moraine Engine facility, the Administration Building, and parking lots are discharged
southward toward Blanchard Avenue. The sewers south of the Moraine Assembly facility,
starting at the Paint House (south of Stroop Road) join the box sewer at the east side of the
Moraine Engine facility. The City of Moraine joins the system at the southeast corner of the
Moraine Engine facility. These flow from the City of Moraine, the Moraine Engine facility,
the Moraine Assembly facility, and Delphi Thermal Moraine facility join and are collected in

the south SWRB.

The south cell of the SWRB system was designed to operate as one basin during
normal non-storm flow conditions. The second adjacent basin is used for diversion of normal
flow if a spilled material has been isolated in the first basin, as well as for additional retention
capacity during storm conditions. The design criteria for sizing of the facilities was a
minimum 30-minute retention based on a maximum flow of a 2-inch uniform rain over 24
hours plus normal non-contact cooling water flow. Any flow exceeding the maximum design

capacity will bypass the basins by gravity overflow to the associated storm sewer outfall.

Stormwater from the East and West Haulaways is discharged into an unnamed
drainage ditch located east and south of the West Haulaway (Figure 1-2), which was assessed
during the RFI (Geraghty & Miller, Inc. 1996). This ditch originates in west Kettering, flows
north to south along the east side of the West Haulaway, then east to west along the south

_ side of the West Haulaway. The ditch eventually discharges into the Great Miami River.
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2.5 HYDROGEOLOGY

Regional hydrogeologic conditions around the Moraine Engine and Moraine Assembly
facilities have been studied extensively during the RFI at the Deiphi Thermal Moraine facility.
The results of these investigations into the regional hydrogeologic conditions have been
presented in the Delphi Thermal DOCC (Geraghty & Miller, Inc. 1991a) and updated in the
Draft RFI Final Report (Geraghty & Miller, Inc. 1996) and, therefore, will not be repeated in
this Supplemental DOCC.

Likewise, local hydrogeologic conditions have been studied extensively at the Delphi
Thermal Moraine site. The Delphi Thermal Moraine DOCC provides available boring logs
and well construction logs for 45 monitoring wells, 15 production wells, and 80 soil borings.
The Draft RFI Final Report (Geraghty & Miller, Inc. 1996) provides soil boring logs and well
construction logs for 30 soil borings and 1 monitoring well installed during the two phases of
investigation. These borings and monitor wells have been used to collect data on subsurface

geology and hydrogeology.

In regards to the Moraine Engine and Moraine Assembly facilities, supplemental

information has been obtained from a total of 11 borings/monitoring wells which have been

installed during non-RFI related previous investigations, and soil borings which were

advanced as required to support construction of the facilities. Appendix C contains soil
boring and well construction logs for the 11 monitoring wells installed in the study area, as
well as construction soil boring logs, which were not previously reported in the Delphi
Thermal RFI documents. Figure 2-3 presents the locations for borings and monitoring wells

located at, or in close proximity to, the Moraine Engine and Moraine Assembly facilities.

2.5.1 Site Hydrogeologic Units

Three main hydrogeologic units in the valley fill were defined for the site in the Delphi
Thermal DOCC and RFI. These units also underlay the Moraine Engine and Moraine
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Assembly facilities. The units are, from surface to bedrock, the upper sand and gravel unit,

the till zone, and the lower sand and gravel unit.

The known thickness of the upper unit in the Moraine Engine and Moraine Assembly
facility area is based on available soil boring logs generated during the installation of

monitoring wells and production wells at the Moraine Engine, Moraine Assembly, and

selected wells along the eastern edge of the Delphi Thermal Moraine facility. The upper unit |

varies in thickness, generally 30 feet to 70 feet thick, and consists of sand and gravel with
minor till lenses. The upper unit has a saturafed thickness ranging from 10 to 40 feet and is
underlain by a discontinuous till zone. Information from soil borings and wells penetrating till,
or believed deep enough to penetrate the till zone in the aforementioned area, is provided on
Table 2-1 (GMC 1994a). Their locations are provided on Figuré 2-3.  Soil boring and well
construction information not provided in the Delphi Thermal Moraine DOCC and RFI,
including ODNR Well Log and Drilling Reports, and hand-drawn well construction diagrams,

can be found in Appendix C of this document.

In addition to monitor wells and supply wells penetrating into or through the upper
sand and gravel, numerous shallow (20- to 40-ft deep) foundation borings were advanced in
the upper part of this unit during 1979 for the design and construction of Moraine Engine and
Moraine Assembly facilities (Appendix C). Locations are provided on Figure 2-3. These
geotechnical borings supplement information regarding the upper sand and gravel unit,
including the presence of minor till lenses. A discontinuous till lens was encountered in the
area north of the Moraine Engine facility in Borings GM-23, SB-8, and Production Well 39 at
approximately 24 to 38 ft below land surface (bls) (702 to 690 feet above mean sea level [ft
msl]) with a thickness up to 10 fi, and a traceable horizontal extent of at least 400 ft. This
discontinuous till unit is believed to be a minor till lens within the upper sand and gravel unit.
It is unknown if the till unit separating the upper and lower sand and gravel units exists

beneath this local till unit.
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The till zone consists of a clay- and silt-rich glacial deposit with low permeability. The
till zone beneath the Moraine Engine and Moraine Assembly facilities was evaluated using
information provided in Table 2-1 and the revised three-dimensional site flow model for
Delphi Thermal (Geraghty & Miller, Inc. 1994b). An isopach map of the till zone was
presented in the Draft RFI Final Report (Geraghty & Miller, Inc. 1996). This well information
and the three-dimensional modeling interpretations of the till zone suggest that the till may be

absent from northern portions of the site. No till was noted on the boring logs for wells

considered deep enough to reach till (FW-1, FW-2, GM-24, HR-10, and HR-12). The boring -

log for Well 39 suggests till may have been present as a clay and gravel mixture which was
reported at depths between 55 ft and 90 ft bls. Till was found along the western and southern
boundary of the Moraine Engine facility and along the eastern boundary of the Moraine
Assembly facility (Well GM-25). Although no till was noted during installation of Well
GM-22, this well was not advanced deeper than 54 feet below land surface because of auger

refusal and till may exist below the well.

The lower unit consists of at least 50 to 100 ft of sand and gravel with minor to

significant tiil lenses. Boring logs illustrating the till thickness (if present) within the lower

aquifer can be found in the Delphi Thermal DOCC and RFI and Appendix C of this document.
This unit is a fully saturated, semi-confined aquifer (lower aquifer) throughout most of the
Dayton area. In areas where the till is thin or discontinuous, the upper and lower aquifers

respond as one hydrogeologic unit.

2.5.2 Water Levels and Hydraulic Gradients

Water levels in accessible wells are measured on a quarterly basis at the Delphi

Thermal Moraine facility and include 16 wells on the Moraine Engine and Moraine Assembly

facilities. Cﬁn‘ently, water levels measured at the site are generally observed at approximately .

20 to 35 fi bls. Groundwater flow maps of the water table surface and potentiometric surface

from the RFI (Geraghty & Miller, Inc. 1996) and the North Settling Lagoon Fourth Quarter |

1996 Groundwater Quality Assessment report (Geraghty & Miller, Inc. 1997a) are presented
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on Figures 2-4 and -2-5, respectively, and Appendix D. These groundwater flow maps
(January 1993, October 1994, and November 1996) are included on Figures 2-4 and 2-5 in the

DOCC to illustrate variations in groundwater movement across the site over time.

2.5.2.1 Upper Aquifer

During the two phases of RF1 (January 1993 and October 1994), groundwater flow in
the upper aquifer was generally from north to south across the site, trending south-southwest
near the Dryden North Wellfield (Figure 2-4). A cone of depression centered around
Montgomery County Pump-to-Waste Well DN-13 is also depicted south of the site. This
cone of depression in the upper aquifer reflects the influence on hydraulic head in the upper

aquifer from pumping the fower unit at DN-13.

Groundwater flow during November 1996 is generally south-southwest across the

- northern half of the site. The installation of Monitoring Well GM-25 during December 1995
provided an additional water-level measurement location east of the Moraine Assembly facility
and flow interpretations using this additional data point resulted in a more northeast to
southwest depiction of groundwater flow during 1996 compared to previous years.
Additionally, Interim Measures Recovery Well TW-2 (see Section 1.3.13), located in the
southwest corner of Landfill L1 and screened in the upper aquifer began pumping in January
1996. A cone of depression centered on TW-2 can be seen at the southern end of the Delphi

Thermal Moraine facility.

2.5.2.2 Lower Aquifer

During the RFI (January 1993 and October 1994), groundwater flow in the lower . -

aquifer was generally from north to south across the site, bending southwest within the
southern half of the site (Figure 2-5). During October 1994 when additional monitoring
points around DN-13 were evaluated, a cone of depression is depicted in the Dryden North

Wellfield. This cone of depression is the result of pumping the lower aquifer using Well
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DN-13 at a rate of z;pproximately 2.6 million gallons per day as part of the Montgomery

County Pump-to-Waste Program.

During November 1996, groundwater flow in the lower aquifer was generally north to
south across the northern half of the site, becoming southwest near the middle of the site. The
cone of depression, centered around Well DN-13, is more pronounced during November 1996
than during January 1993 and October 1994, likely due to the operation of TW-2 in the upper
aquifer. The use of Piezometer M73C, located south of DN-13, during November 1996
provided an additional data point for interpreting the cone of depression centered around

DN-13.

2.5.2.3 Vertical Gradients

Vertical gradients are a comparison of potentiometric conditions between the upper
- and lower aquifers. The magnitude and direction of vertical gradients indicate whether the
potential exists for groundwater to move from one aquifer to another through a confining unit.
The water level measurements collected during Phases I and TI 6f the RFI groundwater
sampling in January 1993 and October 1994, respectively, were used to determine the
direction of vertical gradients for selected well pairs at the Delphi Thermal Moraine facility

(Geraghty & Miller, Inc. 1996).

During the RFI, vertical gradients at the northern (upgradient) end of the site were
slightly upward (0.02 ft/ft) in well pairs HR-9/HR-10 and HR-11/HR-12 during both Phase I
and Phase II. Therefore, the potential exists for groundwater to migrate upward through the
confining unit to the upper aquifer in this area. Well pairs immediately downgradient from the
North Settling Lagoon (W-3-N/HR-15, W-4-N/HR-14, and HR-3/HR-13) all showed
downward vertical gradients (the average downward vertical gradient was 0.19 ft/ft) with the
exception of well pair HR-3/HR-13 during Phase II of the RFI, which exhibited an upward
vertical gradient of 0.42 fi/ft.
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During the RFI, vertical gradients at the southern {(downgradient) end of the site were
downward in all of the well pairs measured during Phases I and 1I (average of 1.03 fi/ft and
0.79 fi/ft, respectively); therefore, the potential exists for groundwater to migrate downward
from the upper aquifer through the confining unit to the lower aquifer in this area. The well
pairs were as follows: 4S/GM-5, GM-8/GM-7R, GM-10/GM-9, GM-16/GM-15,
GM-2/GM-1, GM-18/GM-13, GM-17/GM-11, and GM-6/GM-3.

During Phases I and I of the RFI, Montgomery County Well DN-13, screened in the
lower aquifer, was being pumped as part of interim measures. After Phases 1 and II of the
RFL, on January 31, 1996, Delphi Thermal Moraine began operating a groundwater recovery
and treatmenf system at the southern end of their facility by extracting groundwater from the
upper aquifer using TW-2 as a component of ‘the interim measures, in conjunction with

continued DN-13 operation.

A summary of vertical gradients from March 1995 through March 1997 in
shallow/deep well pairs is provided in Table 2-2. Well pairs HR-9/HR-10 and HR-11/HR-12

show vertical gradients ranging from very slightly upward to very slightly downward from

March 1995 through March 1997. Well pairs HR-3/HR-13, W-3-N/HR-15, and W-4-N/HR.-

14, located immediately downgradient from the North Settling Lagoon, all exhibit vertical
gradients that are slightly downward from March 1995 through March 1997.

Vertical gradients near the southern énd of the site were all downward during 1995.
During 1996, following the start-up of Recovery Well TW-2 on January 30, 1996, vertical
gradients in well pairs GM-8/GM-7R, GM-17/GM-11, GM-6/GM-3, and 45/GM-5 (located
nearest to Recovery Well TW-2) decreased in magnitude. Vertical gradients in the remaining
- well pairs at the southern end of the site, including well pairs GM-10/GM-9, GM-16/GM-15,
GM-2/GM-1, and GM-18/GM-13 remained relatively unchanged during.1996. Upward
vertical gradients in well pair GM-17/GM-11 on June 10, 1996 and GM-16/GM-15 on

July 31, 1996 may be the result of measurement errors and have not been included in the
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calculation of mean vertical gradients for 1996. On March 10, 1997, upward vertical
gradients were seen in well pairs closest to TW-2 (GM-8/GM-7R, GM-17/GM-11,
GM-6/GM-3, and 45/GM-5). This is likely the result of the shut down of Montgomery
County Well DN-13 during February 1996 due to mechanical probiems. However, it should
be noted that even in the absence of DN-13 pumping, vertical gradients have not reversed in
the well pairs' which are further south of the site (GM-10/GM-9, GM-16/GM-15,
GM-2/GM-1, and GM-18/GM:13).

2.6 GROUNDWATER QUALITY

Groundwater quality at the site has been well defined over the last several years.
Groundwater quality data has been collected at the Delphi Thermal Moraine facility through
groundwater detection and assessment monitoring programs (Section 1.3.7) and two phases
of RFI (Geraghty & Miller, Inc. 1996). Groundwater quality data has been collected at the
Moraine Engine facility and Moraine Assembly facility through production well sampling
(Section 1.3.9), UST closure assessment and removal activities (Section 1.3.1), and through

voluntary investigations initiated by GMC (Section 1.3.8).

During the Delphi Thermal Moraine RFI, groundwater samples were collected facility

wide and analyzed for Appendix [X constituents (VOCs, SVOCs, PCBs, pesticides, -

herbicides, cyanide, total metals, and dissolved metals). This data was used to support the
Baseline Risk Assessment (ENVIRON Corporation 1996) at the Delphi Thermal Moraine

facility. The Baseline Risk Assessment for groundwater determined that for all water

receptors, SWMU-related contributions to groundwater quality are not expected to exceed

Safe Drinking Water Act Maximum Contaminant Levels (MCLs) or risk-based drinking water

concentrations under current and reasonably expected groundwater use at the facility and in
the region, either in the absence or presence of Interim Measures (Geraghty & Miller, Inc.

1996).
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The groundwa{er quality data collected from wells at the Moraine Engine and Moraine
Assembly facilities, which is presented in the following sections, were evaluated on a
preliminary basis in light of the Delphi Thermal Moraine facility Baseline Risk Assessment
findings. Based on this preliminary evaluation, chlorinated VOCs are believed to be the only
potential constituents of concern at the Moraine Engine and Moraine Assembly facilities.
SVOCs, PCBs, pesticides, herbicides, and cyanide were not detected in wells at and
downgradient from the Moraine Engine and Moraine Assembly facilities. Total metals and
dissolved metals (where analyses were available) were either not detected or were found at
concentrations in wells at and downgradient from the Moraine Engine and Moraine Assembly
facilities within the range of constituent concentrations evaluated at the Delphi Thermal

Moratne facility, which were determined to not be of concern.

2.6.1 Nature of Constituents

The following provides a discussion of conditions upgradient from the site, on site,

and downgradient from the site.

2.6.1.1 Upgradient Groundwater Quality

Groundwater samples have been collected from four monitoring wells screened in the
upper aquifer (GM-24, GM-25, HR-9, and HR-11) and two monitoring wells screened in the
lower aquifer (HR-IO and HR-12), which are located upgradient of some portion of the site.
Monitoring wells with thé HR prefix are currently sampled and analyzed for Appendix IX
VOCs using Method 8240, SVOCs, cyanide, total and dissolved metals, pH, and specific
conductance on a quarterly basis as part of the Delphi Thermal Moraine Nofth Settling
Lagoon Assessment Monitoring Program (Section 1.3.7). Groundwater in the HR-series
wells was also sampled and analyzed for Appendix IX constituents using Methods 8240 and
8015 during the Delphi Thermal Moraine RFI. The HR-series wells are located north of the
Delphi Thermal Moraine and Moraine Engine facilities. Monitoring Well GM-24 is located

north of the Moraine Assembly facility. Groundwater samples were collected from GM-24
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and analyzed for Appendix IX VOCs using Methods 8240 and 8015 and selected total metals
(nickel, zinc, arsenic, barium, cadmium, chromium, lead, mercury, and éilver) during August
1994. Groundwater was collected from GM-24 and analyzed for VOCs using Method 8240
during June 1995. Monitoring Well GM-25 is located east of the Moraine Assembly facility,
providing upgradient groundwater quality data for the southern portion of the Moraine Engine
facility. Groundwater samples were collected from GM-25 during December 1995 and
analyzed for Appendix IX VOCs using Method 8240. '

VOCs most commonly detected in the upper aquifer, upgradient from the GMC site
include; 1,1,1-trichloroethane, 1,1-dichloroethane, trans-1,2-dichloroethene, and TCE. 1,1,1-
Trichloroethane was detected at a concentration as high as 45.8 ug/L in GM-24 during
August 1994. 1,1-Dichloroethane was detected at a concentration as high as 60.1 ug/L in
HR-9 during November 1996. - Trans-1,2-dichloroethene has been detected consistently in
HR-9 and sporadically in HR-11 at low concentrations. TCE was detected consistently in
HR-9 reaching coﬁcentrations of 16.8 ug/L in November 1996. Chloroethane and 1,2-

dichloroethane have also been detected in HR-9. Total VOC concentrations for upgradient

wells in the upper aquifer have reached concentrations up to 140.2 ug/L in Well HR-9 during

March 1996. Toluene, the only VOC detected in GM-25, was detected at a concentration of
2.9 ug/L during December 1995. Table 2-3 provides a summary of VOCs detected in each

upper-aquifer well upgradient from the site.

Data for SVOCs, PCBs, pesticides,'herbicides, cyanide, total metals, and dissolved
metals for the four HR-series wells (upper and lower aquifers) was presented in the Delphi
Thermal Moraine RFI (Geraghty & Miller, Inc. 1996) and the Delphi Thermal Moraine North
Settling Lagoon Assessment {excluding pesticides and herbicides) (Geraghty & Miller, Inc.
1997a) and has not been repeated in this DOCC. |

Only two of the nine total metals analyzed in upgradient Well GM-24 were detected.
Total barium and zinc were detected during August 1994 at concentrations of 0.226 mg/L and
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0.0214 mg/L, respect_ive]y {(Geraghty & Miller, Inc. 1994a). Total metals data for GM-24 is

summarized on Table 2-4.

VOCs detected in the lower aquifer upgradient from the site include vinyl chloride,
1,1-dichloroethane, and carbon disulfide, sporadically. Vinyl chloride was detected at
concentrations reaching 8.1 ug/L in Well HR-12 during June 1994. 1,1-Dichloroethane has
been detected at a concentration reaching 2.3 ug/L in HR-12 during Novémber 1996.
Table 2-5 provides a summary of VOCs detected in the monitor wells screened in the lower

aquifer upgradient from the site.

2.6.1,2 On-Site Groundwater Quality

The following sections provide a discussion of groundwater quality in monitor and

production wells located at the Moraine Engine and Moraine Assembly facilities.

2.6.1.2.1 Conditions in Monitor Well GM-23

Monitor Well GM-23 was installed in the upper aquifer downgradient (south) from the
Moraine Engine Tank Farm located north of Building 2 during August 1994 as part of a
voluntary investigation (Geraghty & Miller, Inc. 1994a). Groundwater samples were collected
from Monitor Well GM-23 during August 1994 and analyzed for Appendix IX VOCs using
Methods 8240 and 8015 and selected total metals (arsenic, barium, cadmium, chromium, lead,
mercury, nickel, and zinc). GM-23 was resampled in june 1995 and analyzed for VOCs using

' Method 8240.

VOCs detected in GM-23 during August 1994 included PCE, TCE, and vinyl chlonde -

at concentrations of an estimated 8,570 ug/L, 1,890 ug/l and an estimated 1,380J ug/L,
respectively. During June 1995, PCE and TCE were detected at concentrations of 14,200
ug/L and 1,500 ug/L, respectively, while vinyl chloride was not detected during this event.
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Detected VOCs in uﬁper aquifer monitor wells located at the Moraine Engine and Moraine

Assembly facilities, including GM-23, are provided on Table 2-6.

Total metal analyses detected the presence of arsenic, barium, chromium, lead, nickel,
and zinc in groundwater during August 1994 (Geraghty & Miller, Inc. 1994a). Total metais
data for GM-23 is presented on Table 2-4.

2.6.1.2.2 Conditions in Monitor Well GM-22

Monitor Well GM-22 was installed in the upper aquifer south of Building 2 on the
Moraine Engine facility during August 1994 as part of a voluntary investigation (Geraghty &
Miller, Inc. 1994a). Groundwater samples were collected from Monitor Well GM-22 during
August 1994 and analyzed for Appendix IX VOCs using Methods 8240 and 8015 and
selected total metals (arsenic, barium, cadmium, chromium, lead, mercury, nicke!, and zinc).

GM-22 was resampled in June 1995 and analyzed for VOCs using Method 8240.

VOCs detected in GM-22 during .August 1994 included PCE, TCE, 1,1,1-
trichloroethane, and 1,1-dichloroethane at concentrations of 9 ug/L, 34.2 ug/L, 4.2 ug/l, and
1.5 ug/L, respectively. During June 1995, the same four constituents were detected at
concentrations similar to. the 1994 data. Detected VOCs in upper aquifer monitor wells
located at the Moraine Engine and Moraine Assembly facilities, including GM-22, are

provided on Table 2-6.
Total metal analyses detected the presence of arsenic, barium, cadmium, chromium,

lead, mercury, nickel, and zinc in groundwater during August 1994 (Geraghty & Miller, Inc.
1994a). Total metals data for GM-22 is presented on Table 2-4.
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2.6.1.2.3 Contamination at Former UST

A UST containing 10,000 gallons of gasoline was removed from the west side of the
Engine Plant in November 1989 (see Section 1.3.1). Six monitor wells (ME-1 through ME-6)
were installed following tank removal to obtain groundwater-quality data. As discussed in
Section 1.3.1, these monitor wells were sampled and analyzed for BTEX, TPH, PCBs, and
total lead during the UST closure activities. Data for these sampling and analysis events is

presented in Appendices A-2 and A-3.

Additionally, ME-3 and ME-6 were sampled and analyzed for VOCs using Methods
624 and 8240. Groundwater in ME-3 was sampled and analyzed in June 1993, Septembér
1993, and June 1995, while ME-6 was sampled and analyzed in August 1993, September
1993, and June 1995. 1,1,1-Trichloroethane ranged in concentrations from not detected to
17.1 ug/L in ME-6 (September 1993). TCE was detected at concentrations ranging from
30.4 ug/L in ME-3 (September 1993) to 330 ug/L in ME-6 (September 1993). PCE was
detected raﬁging in concentration from 24.3 ug/L in ME-3 (September 1993) to 167 ug/L in
ME-6 (June 1995). 1,1-Dichloroethane, trans-1,2-dichloroethene, and toluene were
infrequently detected at low concentrations. Table 2-6 provides a summary of detected VOCs

in the vicinity of the former gasoline tank at the Moraine Engine facility.

2.6.1.2.4 Conditions in Production Wells

The Moraine Engine and Moraine Assembly production well sampling program is
discussed in Section 1.3.9. Due to the high variability in sampling frequency and analytical
parameters lists of each production and fire well, data are summarized in Appendix A-9. Well
locations are provided on Figure 2-4, | The following provides a discussion of analytical

results.

VOCs most commonly detected in production and fire wells include TCE, cis-1,2-
dichloroethene, PCE, and 1,1-dichloroethane. With the exception of Production Well 34,

GERAGHTY & MILLER,INC.



2-17

these constituents were found at concentrations as high as 22.9 ug/L (Well FW-4), 11.6 ug/L
(Well 31), 6.3 ug/L (Well 30), and 9.8 ug/L (Well 31), respectively. The highest VOC
concentrations were found in Production Well 34, located downgradient (south) from the
Moraine Assembly facility and east of the Moraine Engine facility. Well 34 was sampled
during February and August 1992 while active. During 1992, TCE, PCE, and cis-1,2-
dichloroethene were detected with total VOCs reaching a concentration of 229.1 ug/L
(August 1992). Well 34 was taken out of service during July 1993, later converted to a
flushmount well, and sampled during June 1995. Because Well 34 was out of service, no
water was purged from the well prior to sampling. The June 1995 results indicated the
presence of ethylbenzene, TCE, and total xylenes at concentrations of 2 ug/L, 5.4 ug/L, and
7.5 ug/L, respectively. Total VOCs detected in Well 34 during 1995 were considerably lower
than those of 1992, which may be the result of not purging the well when it Was sampled. No

VOCs were detected in Fire Well FW-1.

Production Wells 11-A, 12, and 31 and Fire Wells FW-1, FW-2, FW-3, and FW-4
have also been sampled for total metals, dissolved silica, SVOCs, PCBs, and pesticides. The
most commonly detected total metals in the wells include barium, calcium, iron, magnesium,
manganese, and sodium. Dissolved silica is also commonly detected in these wells.

Concentrations for all detected metals are provided in Appendix A-9. The only SVOC

detected in any production wells and fire wells was di-n-butylpthalate in Well 12 at a

concentration of 12 ug/L. Di-n-butylpthalate is a commonly laboratory contaminant, and is
likely not present in groundwater. No PCBs and pesticides were detected in any production

wells and fire wells analyzed.

2.6.1.3 Downgradient Groundwater Quality

Monitor Well GM-21 was installed in the upper aquifer at the southern (downgradient)

portion of the Moraine Engine facility during August 1994 as part of a voluntary investigation

(Geraghty & Miller, Inc. 1994a). Additionally, two upper aquifer monitor wells (GM-2 and-

EAST) and one lower aquifer monitor well (GM-1), located along the Delphi Thermal
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Moraine southeastem_property boundary, which were sampled prior to and during the RFI, as
well as one upper aquifer monitor well (WSU-24) and one lower aquifer monitor well (GM-
20D installed during Phase II of the RFI), located south of the site across Sellars Road, which
were samp]ed during Phase II of the RFI (Geraghty & Miller, Inc. 1996), may also provide
information on groundwater conditions downgradient from the Moraine Engine and Moraine

Assembly facilities.

Groundwater samples were collected from GM-21 in August 1994 and analyzed for
Appendix IX VOCs using Methods 8240 and 8015 and selected total metals (arsenic, barium,
cadmium, chromium, lead, mercury, nickel, and zinc). GM-21 was resampled in June 1995
and analyzéd for VOCs using Method 8240. VOCs detected in GM-21 during August 1994
included TCE, 1,1,1-trichloroethane, 1,1-dichloroethane and trans-1,2-dichioroethene at
concentrations of 361 ug/L,‘22.8 ug/L, 8.2 ug/l. and 6.2 ug/L, respectively. During June
1995, only TCE and 1,1, 1-trichloroethane were detected at concentrations of 252 ug/L and
15.4, respectively. Concentrations of detected VOCs in upper aquifer monitor wells located
downgradient of the Moraine Enginé and Moraine Assembly facilities are presented on Table

2-7.

Upper aquifer Monitor Wells East and GM-2 were sampled during -the Delphi Thermal
Moraine RFI and analyzed for Appendix IX VOCs by Method 8240 and 8015, SVOCs, PCBs,
pesticides, herbicides, cyanide, and total and dissolved metals. GM-2 was also sampled for
VOCs during a voluntary semi-annual monitoring conducted by Delphi Thermal Moraine.
Data for VOCs detected in groundwater samples collected at the Delphi Thermal Moraine
upper aquifer monitor wells, East and GM-2, during the RFI and at GM-2 during the
voluntary monitoring conducted in the same time period are presented on Table 2-7.
1,1,1-Trichloroethane, 1,1-dichloroethane, PCE, and TCE were detected consistently at each
well, while trans-l,z-dibhloroethene was identified sporadically at low concentrations in
GM-2. Total VOC concentrations in these wells range from 111.1 ug/L in GM-2 in
November 1995 to 189.7 ug/L in East in January 1993.
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Upper aquifer Monitor Well WSU-24 was sampled during Phase II of the Delphi

Thermal Moraine RFI and analyzed for Appendix IX VOCs by Method 8240 and 8015, PCBs,

pesticides, herbicides, cyanide, and total and dissolved metals. As presented on Table 2-7,
1,1,1-trichloroethane, PCE, and TCE were detected at concentrations of 3.1 ug/L, 2.3 ug/L,
and 20.7 ug/L, respectively. Dissolved barium was the only dissolved metal detected in WSU-
24, at a concentration of 115 ug/L. No PCBs, pesticides, herbicides or cyanide were detected

in WSU-24 during Phase II of the RFL.

Total metals detected in upper aquifer Well GM-21 include barium (0.136 mg/L),
chromium (0.003 mg/L), and zinc (0.016B ug/L) Total metals data for GM-21 is presented
on Table 2-4. During the Delphi Thermal Moraine RFI, dissolved barium (0.103 ug/L) and
cobalt (0.0089 ug/L) were detected in GM-2, while dissolved antimony (0.0562 mg/L),
barium (0.0909 ug/L), cobalt (0.0099 mg/L), copper (0.0094 mg/L}, nickel (0.0158 mg/L),
and zinc (0.01 17-mg/L) were detected in East (Geraghty & Miller, Inc. 1996). No SVOCs,
PCBs, herbicides, or pesticides were detected during the RFI in East and GM-2, and cyanide

was only detected in East, at a concentration of 0.008 mg/L.

Lower aquifer Monitor Well GM-1 was sampled during the Delphi Thermal- Moraine
RFI and analyzed for the same list of constituents described above for East and GM-2. This
well is located in the southeast comer of the Delphi Thermal Moraine property and provides
groundwater-quality data from the lower a-quifer downgradient from the Moraine Engine and
Mdraine Assembly facilities. The most commonly detected VOCs found in this well include:
1,1,1-trichioroethane, PCE, and TCE. Total VOC concentrations in this well over the past 3
years have ranged from 57.2 ug/L (November 1991) to 73.6 ug/L (June 1993) (Table 2-8).
The only dissolved metals detected in GM-1 during the Delphi Thermal Moraine RFI were
barium (0.0792 mg/L) and cobalt (0.0086 mg/L).
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Lower aquifer- Monitor Well GM-20D was sampled during Phase 11 of the Delphi
Thermal Moraine RFI and analyzed for the same list of constituents described above for
WSU-24. As presented in Table 2-8, PCE and TCE were detected at concentrations of 6.1
ug/L and 1.8 ug/L, respectively. Dissolved barium and dissolved zinc were detected in GM-
20D at concentrations of 74.8 ug/L and 17.5 ug/L, respectively. No PCBs, pesticides,
herbicides, or cyanide were detected in GM-20D during Phase TI of the RFL
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3.0 EVALUATION OF AREAS OF INTEREST

AOIs are areas that contained solid or hazardous waste at the facilities, either
historically or presently. Those areas designated by the U.S. EPA as SWMUs in the PA/VSI
Reports and the Amendment to-the Administrative Order, and additional areas identified by

GMC as a result of previous operations of Frigidaire, are included as AOIs in this section.

Resource information used to generate the AOI descriptions included the PA/VSI
Reports, consultant’s technical reports, GMC file information, and interviews with plant
personnel. Data sources for individual units are included in the description of each AOL
Some of the SWMU names and numbers identified in the PA/VSI Reports and the
Amendment to the Administrative Order were modified to match the GMC nomenclature for
the AOIs. These changes are indicated iri the AOI description and on Table 3-1. Table 3-2
summarizes the AQIs described in Section 3.0. Locations of the AOIs are indicated on
-Figure 3-1. Figure 3-2 shows the column numbering system for Frigidéire Plants 2 and 3,

which is used in describing some of the AOI locations.

3.1 AOI DISCUSSION FORMAT

The AOI discussions were developed to provide a comprehensive, concise, consistent,
and accessible reference that summarizes relevant information obtained from the_resources
mentioned above. Inaccuracies in the PA/VSI’s have been addressed and corrected in this

report. Each AOI discussion includes a summary of information, including the following.

. Descriptions of the process that occurs or occurred at the area, the approximate

size of the area, and major pieces of equipment associated with the area.

e  The general location of the area within the facilities.
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The period of time in which the area has been or was in operation.

Information regarding waste management practices for the area, including the
process which generated the waste, if applicable, and a list of hazardous

constituents expected to be located in the area, if available.

Descriptions of any engineered features designed to control potential releases to
the environment. A typical engineering control is secondary containment for a

tank.
Historical releases that are documented and evidence of releases observed.
The sources used to obtain information regarding the area.

An evaluation of whether an AOI warrants further investigation. This
determination is based on three considerations: (1) whether hazardous
constituents were managed, (2) whether sufficient evidence of a release of
hazardous constituents exists, and (3) whether potentially significant levels of
released hazardous constituents exist in the environment. The potential
significance of any released” hazardous constituents was evaluated using
information and findings from the Delphi Thermal Moraine RFI and Baseline
Risk Assessment. A "yes" under all three considerations would support a
determination that the AOI constitutes a potentially significant source and further

investigation would be warranted.
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3.2 SUMMARY OF AOQIS

The following sections provide detailed descriptions of AOIs identified at the Moraine
Engine and Moraine Assembly facilities. The AOI numbers are included in the titie for each of
the following sections to simplify cross-referencing from the text to Tables 3-1 and 3-2 and
Figure 3-1. References to information for this compilation are presented in each of the AOI
discussions. The locations of* the AOIs are indicated on Figure 3-1, and the data presented

here is summarized on Table 3-2,

FORMER FRIGIDAIRE PLANT 2

3.2.1 1 - Former Acid-Alkali Tank for #2 and #4 Anodize Systems

This AOI consisted of an 18,000-gallon underground, concrete holding tank located
outdoors near the northeast comer of the Moraine Assembly Plant 2 (former Frigidaire
Plant 2). The tank was constructed in 1951 and was cleaned out by removing residual sludges
and closed in plaée by backfilling in 1979. It contained acid-alkali process solutions for the #2
and #4 Anodize Systems in the Frigidaire operations line (alkaline cleaners, sodium hydroxide

etchants, nitric acid, sulfuric acid), and was used to prevent high- and low-pH slug discharges

to the process sewer from the process tank dump. Aluminum was the metal processed. There

was no secondary containment, and it is not known whether engineered controls were

implemented at this AOL. The sources of information regarding this AOI include:

. "Industrial Waste Holding Tanks, Moraine Plants," General Motors Corporation

Correspondence, July 1969,

. "Predicted Sludge Removal Schedule, Moraine Plants," General Motors

Corporation Correspondence, 1969-1973.
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*  Employee Interviews.

The primary metal constituent, aluminum, is not a hazardous constituent and is a
naturally occurring element and essential nutrient in a normal diet; therefore, it was not
included in the Delphi Thermal Moraine RFI Baseline Risk Assessment. Review of available
records show there are no documented releases from this holding tank and no evidence of a
release from this holding tank based on groundwater quality (Section 2.6 identified chlorinated
VOCs as the only potential constituents of concern in groundwater at the site). In summary,
this AOI, which was removed 18 years ago, does not warrant further investigation because it
did not manage hazardous constituents and it is not a potentiafly significant source of

contamination.

3.2.2 2 -Former Acid-Alkali Tank for #5 Anodize System

This AO! consisted of a 24,000—gallon underground, concrete holding tank located
indoors at Columns A/B-59 of the Moraine Engine Plant 3 (former Frigidaire Plant 2). - The
tank was constructed in 1954 and was cleaned out by removing residual sludges and closed in
place by backfilling in 1979. Acid-alkali process solution (alkaline cleaners, sodium hydroxide
etchants, nitric ac1d and sulfuric acid) for the #5 Anodize System, which processed aluminum,
was managed in this AOL This AQI was used to prevent and control flow of high- and low-
pH slug discharges to the process sewer from process tank dumps. There was no secondary
containment, and it is not known whether engineered controls were implemented at this AOL

The sources of information regarding this AOI include:

*  "Industrial Waste Holding Tanks, Moraine Plants," General Motors Corporation

Correspondence, July 1969.

. "Predicted Sludge Removal Schedule, Moraine Plants," General Motors

Corporation Correspondence, 1969-1973.
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¢  Employee Interviews.

The primary metal constituent, aluminum, is not a hazardous constituent and is a
naturally occurring element and essential nutrient in a normal diet; therefore, it was not
included in the Delphi Thermal Moraine RFI Baseline Risk Assessment. Review of available

records show there are no documented releases from this holding tank and no evidence of a

release from this holding tank based on groundwater quality (Section 2.6 identified chlorinated

VOCs as the only potential constituents of concern in groundwater at the site). In summary,
this AOI, which was removed 18 years ago, does not warrant further investigation because it
did not manage hazardous constituents and it is not a potentially significant source of

contamination.

323 3- Formqr Acid-Alkali Tank for #6 Anodize System

This AOl was located outdoors north of the Moraine Assembly Plant 2 '(for.mer

Frigidaire Plant 2), Column H/115 and consisted of a 30,000-gallon underground, concrete

holding tank. The tank was constructed in 1956 and was cleaned out by removing residual
sludges and closed in place by backfilling in 1979. Acid-alkali process materials, including
nitric, sulfuric and phosphoric acids, nickel sulfate, dyes, and alkali cleaners, were managed in
this AOL. Aluminum was processed at this AOL. This AOI was used to prevent-and control
flow of high- and low-pH slug discharges to the process sewer from process tank dumps. It is
not known whether engineered controls were implemented at this AOI, but there was no

secondary containment. The sources of information regarding this AOI include:

. "Industrial Waste Holding Tanks, Moraine Plants," General Motors Corporation
Correspondence, July 1969. |

GERAGHTY & MILLER,INC.



3-6

o "Predicted Sludge Removal Schedule, Moraine Plants," General Motors

Corporation Correspondence, 1969-1973.

o  Employee Interviews.

The primary metal constituent, aluminum, is not a hazardous constituent and is a

naturally occurring element and essential nutrient in a normal diet; therefore, it was not -

included in the Delphi Thermal Moraine RFI Baseline Risk Assessment. This unit did use
nickel, which is a hazardous constituent but is not a potential constituent of concern in
groundwater. Review of available records show there are no documented releases from this
holding tank and no evidence of a release from this holding tank based on groundwater quality
(Section 2.6 identified chlorinated VOCs as the only potential constituents of concern in
groundwater at the site). In summary, this AOIL, which was removed 18 years ago, does not
warrant further investigation because groundwater has not been impacted by the hazardous

constituent (nickel) and it is not a potentially significant source of contamination.

3.2.4 4-Former Acid-Alkali Tank for Hand Anodize Process

This AOI consisted of an 11,000-gallon concrete, underground holding tank which
was located indoors at Columns A/B-61/63 of the Moraine Engine Plant 3 (former Frigidaire
Plant 2). It was constructed in 1954, and was cleaned out by removing restdual sludges and
closed in place by backfilling in 1979. Acid-alkali process solutions (phosphoric, nitric and
sulfuric acids, and alkali cleaners) from the aluminum Hand Anodize Process were managed at
this holding tank. This AOI was used to prevent and control flow of slug discharges to the
process sewer from process tank dumps. There was no secondary containment, and it is not
known whether any other engineered controls were in use at this AOl. The sources of

information regarding this AOI include:
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o ‘Industrial Waste Holding Tanks, Moraine Plants," General Motors Corporation

Correspondence, July 1969.

‘e "Predicted Sludge Removal Schedule, Moraine Plants," General Motors

Corporation Correspondence, 1969-1973.

. Employee Interviews.

The primary metal constituent, aluminum, is not a hazardous constituent and is a
naturally occurriﬁg element and essential nutrient in a normal diet; therefore, it was not
included in the Delphi Thermal Moraine RFI Baseline Risk Assessment. Review of available
records show there are no documented releases from this holding tank and no evidence of a
release from this holding tank based on groundwater quality (Section 2.6 identified chlorinated
VOCs as the only potential constituents of concern in groundwater at the site). In summary,
this AOI, which was removed 18 years ago, does not warrant further investigation because it
did not manage hazardous constituents and it is not a potentially significant source of

contamination.

325 5- Formcr Acid-Alkali Tank for #4 Pickle Process

This AOI consisted of a 17,000-gallon, concrete, underground holding tank located
outdoors west of the Moraine Engine Plant 3 and near Column R/20 (former Frigidaire
Plant 2). The tank was constructed in- 1969 and cleaned out by removing residual sludges and
closed in place by backfilling in 1979. This AOI managed acid-alkali process solutions for the
#4 Pickle Process, including sulfuric acid, alkali cleaners, fen‘ic sulfate, and nickel sulfate.
Iron was the metal processed at this AOL. This AOI was used to prevent and control slug
discharges to the process sewer from the process tank dumps. There was no secondary
containment and it is not known what engineered controls were implemented at this AOl. The

sources of information regarding this AOI include:
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¢ "Industrial Waste Holding Tanks, Moraine Plants," General Motors Corporation

Correspondence, July 1969.

o "Predicted Sludge Removal Schedule, Moraine Plants," General Motors

Corporation Correspondence, 1969-1973.

e Employee Interviews.

The primary metal constituent, iron, is not a hazardous constituent and is a naturally
occurring element and essential nutrient in a normal diet; therefore, it was not included in the
Delphi Thermal Moraine RFI Baseline Risk Assessment. This unit did use nickel, which is a
hazardous constituent but is not a potential constituent of concern in groundwater. Review of
available records show there are no documented releases from this holding tank and no
evidence of a release from this holding tank based on groundwater quality (Section 2.6
identified chlorinated VOCs as the only potential constituents of concern in groundwater at
the site). In summary, this AOI, which was removed 18 years ago, does not warrant further
investigation because groundwater has not been impacted by the hazardous constituent

(nickel) and it is not a potentially significant source of contamination.

3.2.6 6 - Former Acid-Alkali Tank for Udylite Etch System

This AOI consisted of a 26,000-gallon concrete, underground holding tank located
indoors at Columns C/D-59 of the Moraine Engine Plant 3 (former Frigidaire Plant 2). The
AOI was constructed in 1952 and was cleaned out by removing residual sludges and closed in
place by backfilling in 1979. Acid-alkali process solutions from the Udylite Etch System,
including nitric acid and sodium hydroxide, were managed at this AOL The metals processed

were aluminum and copper. There was no secondary containment, and it is not known
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whether engineering controls were implemented at the AOL. The sources of information

regarding this AOI include:

) "Industrial Waste Holding Tanks, Moraine Plants," General Motors Corporation

Correspondence, July 1969.

‘e "Predicted Sludge Removal Schedule, Moraine Plants," General Motors

Corporation Correspondence, 1969-1973.

e  Employee Interviews.

The primary metal constituents were aluminum and copper. Aluminum is not a
hazardous constituent and is a naturally occurring element and essential nutrient in a normal
diet; therefore, it was not included in the Delphi Thermal Moraine RFI Baseline Risk
Assessment, Copper is a hazardous constituent but is not a potential constituent of concern in
groundwater. Review of available records show there are no documented releases from this
holding tank and no evidence of a release from this holding tank based on groundwater quality
(Section 2.6 identified chlorinated VOCs as the only potential constituents of concern in
groundwater at the site). In summary, this AOI which was removed 18 years ago, does not
warrant further investigation because groundwater has not been impacted by the hazardous

constituent (copper), and it is not a potentially significant source of contamination.

3.2.7 7 -Former Qil House Area

The Oil House (Building 7) was located north of the Moraine Engine Plant 3 (former
Frigidaire Plant 2), at least as early as 1949. The Former Oil House Area consisted of the Oil
House (Building 7) and an outdoor area that contained USTs, ASTs, and a drum storage area.

This AOI was removed from service in 1979 when at least three buildings were demolished
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and some tanks were removed and replaced or reused. The Oil House Building 7 and

associated outside structures covered a total area of approximately 48,000 square ft.

Virgin paints and chemicals necessary for production at the Frigidaire facilities were

stored and mixed in the Oil House, and pumped or transferred to various production areas.

Materials were stored in both drums and tanks. Materials were shipped to this area by

railroad tank cars and tanker trucks. Virgin chemicals including oils, paints, thinners, solvents,
acids, toluene diisocyanate (TDI) and resins were stored inside the Oil House. Alcohols were

reclaimed at the Qil House.

The outdoor area just north of the Oil House had seventeen 8,000 to 15,000-gallon
ASTs used to store oil and acids, and three 15,000-gallon USTs used to store oil. Per the
1976 SPCC Plan, these tanks had gravel and concrete containment dikes for spill containment.
A drummed wﬁste storage area was also located just north of the Oil House and was used to
store drummed waste oils, thinners, alcohols, still bottoms from the Oil House and sludges

containing chromium, nickel, and phosphorus.

It is not known what other engineering controls were in place. Appendix A-10 lists

what was stored, capacities of storage containers, and locations both inside and outside the

Oil House, from the original 1976 GMC SPCC Plan. Figure 3-3 shows the entire Oil House = -

Area and lists the chemicals stored in the outside tank farm, as well as the relationship of this

AOI to AOI 20-Moraine Engine Tank Farm (Section 3.2.20) which was constructed in this

area. A discussion of groundwater quality in the vicinity of this AOI is presented in Section

2.6. The sources of information regarding this AOI include:

e "Spill Prevention Control and Countermeasure Plan," GMC Frigidaire Division,

December 1976,
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. "Prelimina;y Evaluation of Groundwater Conditions and Potential Contaminant
Source Areas at the General Motors Engine Plant, Moraine, Ohio," Geraghty &
Miller, Inc. December 1994.

¢  Employee Interviews.

Hazardous constituents were managed at this AOL. Review of available records show
there are no documented releases from the Oil House Area; however, based on the age,
design, and conditions described, the potential for past releases was likely based on
groundwater quality and soil data in this area (Section 2.6 identified chlorinated VOCs as the
only potential constituents of concern in groundwater at the site). In summary, the Oil House
Area may be a potentially significant source for soil and groundwater contamination and

further investigation is warranted.

FORMER FRIGIDAIRE PLANT 3

3.2.8 8 - Former Acid-Alkali Tanks for Plating/Pickling Processes

This AOI consisted of two 48,000-gallon concrete, below ground holding tanks.

These tanks were located near the northwest corner of the Moraine Assembly Plant 1 (former
Frigidaire Plant 3), west of Springboro Road. The tanks were constructed in 1966 and
removed in 1979. The tanks were used to prevent and control slug discharges to process
sewers from process tanks. Process solutions included ferric sulfate, nickel sulfate and
sulfuric acid from pickling, zinc from zinc platers, Elpo bondernites, chrome (converted from
hexavalent to trivalent chromium by using sodium sulfite to form sodium dichromate prior to
discarding), sodium hydroxide to control pH, and alkaline cleaners. It is not known what
engineering controls were in use at the AOL. The sources of information regarding this AOI

include:
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o "Industrial Waste Holding Tanks, Moraine Plants," General Motors Corporation
Correspondence, July 1969.

e  ‘"Predicted Sludge Removal Schedule, Moraine Plants," General Motors

Corporation Correspondence, 1969 - 1973,

e  Employee Interviews.

While this AOI managed nickel and zinc, which are hazardous constituents, it did not
manage chlorinated VOCs. Review of available records show there are no documented
releases from these holding tanks and no evidence of a release from these Holding tanks based
on groundwater quality (Section 2.6 identified chlorinated VOCs as the only potential
constituents of concern in groundwater at the site). In summary, this AOlI which was
removed 18 years ago, does not warrant further investigation because groundwater has not
been impacted by the hazardous constituents {nickel and zinc) and it is not a potentiaily

significant source of contamination.

3.2.9 9 - Former Cyanide Processing Tank

A cyanide processing tank was located outdoors near the northwest corner of the
~ Moraine Assembly Plant 1 (former Frigidaire Plant 3), west of SpringBoro Road. - The tank
had a 38,000-gallon capacity and was an aboveground concrete tank. The tank was built in
1966 and removed from service in 1979, This tank contained a cyanide solution used to
buffer pickling solution. It is not known if engineered controls were implemented at this AOI,
but it did have an acid-resistant coating inside. The sources of information regarding this AQI

include:

. "Industrial Waste Holding Tanks, Moraine Plants," General Motors Corpbration

Correspondence, July 1969.
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° "Predicted Sludge Removal Schedule, Moraine Plants," General Motors

Corporation Correspondence, 1969 - 1973.

. Employee Interviews.

While this AOI managed cyanide, which is a hazardous constituent, it did not manage
chiorinated VOCs. Review of available records show there are no documented releases from
the cyanide processing tank and no evidence of a release from the tank based on groundwater
quality (Section 2.6 identified chlorinated VOCs as the only potential constituents of concern
in groundwater at the site). ‘In summary, this AOI which was removed 18 years ago, does not
warrant further investigation because groundwater has not been impacted by the hazardous

constituent (cyanide) and it is not a potentially significant source of contamination.

3.2.10 10 - Former Oil Separator Area

The Former Oil Separator Area was located at the south end of the Moraine Assembly

Plant 1 at the former Frigidaire Plant 3. It is not known when this AOI was constructed,

although it was removed in 1979. The AOI was indoors, on concrete, and enclosed on three -

sides. Chips from the automatic screw machine area were brought here to allow for oil
drainage. The oil was collected in a 200-gallon underground pit. The oil'was drained from
screw machine metal chips, was filtered, and was stored in one of three above ground tanks
with capacities of 300, 375, and 475 gallons. Oil was pumped from this area back to the

screw machine area for reuse. The sources of information regarding this AOI include:

s  "Spill Prevention Control and Countermeasure Plan," GMC Frigidaire Division,

December 1976,

e  Employee Interviews.
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This AOI had the potential to manage hazardous constituents, though these did not
include chlorinated VOCs. Review of available records show there are no documented
releases from the Former Oil Separator Area and no evidence of a release from this area based
on groundwater quality tSection 2.6 identified chlorinated VOCs as the only potential
constituents of concern in groundwater at the site). In summary, this AOI which was
- removed 18 years ago, does not warrant further investigation because it did not manage

chlorinated VOCs and it is not a potentially significant source of contamination.

3.2.11 11 - Former Porcelain Manufacturing Area

The Porcelain Manufacturing Area was located inside the Moraine Assembly Plant 1 at
Columns N/P-24 of the former Frigidaire Plant 3. The area was constructed in 1965 and
removed in 1979. The area manufactured and stored porcelain components assembled into
the household appliances in the former Frigidaire Plant 3. A 4,000-gallon above-ground
holding tank which stored porcelain ftit was located in this AOI. It is not known if engineered
controls were implemented at this AOL. The sources of information regarding this AOI

include;

e "Industrial Waste Holding Tanks, Moraine Plants," General Motors Corporation

Correspondence, July 1969,

o '"Predicted Sludge Removal Schedule, Moraine Plants," General Motors

Corporation Correspondence, 1969-1973.

¢ Employee Interviews.

This AOI did not manage hazardous constituents. Review of available records show

there are no documented releases from this area and no evidence of a release from this area
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based on groundwater quality (Section 2.6 identified chlorinated VOCs as the only potential
constituents of concern in groundwater at the site). In summary, this AOI which was
removed 18 years ago, does not warrant further investigation because it did not manage

hazardous constituents and it is not a potentially significant source of contamination.

3.2.12 12 - Former Frigidaire Plant 3 USTs

Two 6,000-gallon USTs which contained gasoline were located near the southeast
corner of the Moraine Assembly Plant 1 (former Frigidaire Plant 3). It is not known when the
tanks were constructed or whether there were any engineered controls, but they were believed

to be removed in 1979, The sources of information regarding this area include:

. "Spill Prevention Control and Countermeasure Plan," GMC Frigidaire Division,

December 1976.
e  Employee Interviews.

While this AOI did manage BTEX and lead, which are hazardous constituents, it did
not manage chlorinated VOCs. Review of available records show there are no documented
releases from these tanks and no evidence of a release from these tanks based on groundwater
quality {Section 2.6 identified chlorinated VOCs as the only potential constituents of concern
in groundwater at the site). In summary, this AOI which was believed to be removed 18 years
ago, does not warrant further investigation because it did not manage chlorinated VOCs and it

is not a potentially significant source of contamination.
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MORAINE ENGINE (CURRENT FACILITY)

3.2.13 13 - Buildings 4, 6, and 13

Building 4, 6, and 13 of the Frigidaire facilities are located south of the Moraine
Engine Plant 3. Buildings 4 and 6 (also known as Moraine Engine Plant 4) consist of
approximately 300,000 square ft. Buildings 4 and 6 were constructed in 1917 and 1926,
respectively, and the buildings had many previous uses including manufacturing of services
parts, chemical storage, storage for oil recovery, and offices. Frigidaire discontinued

operations in 1979 and by late 1981 these buildings were empty without heat.

Building 13 (also known as Moraine Engine Plant 5) was built in 1916 by the C&LE
and was used for railroad maintenance. It consists of approximately 60,000 square ft. GMC
acquired the building in 1941. From 1941 until 1979, the building was used for maintenance
purposes and storage. After 1979, pért of Building 13 was used as a Hazardous Waste
Storage Pad (discussed in Section 3.2.14).

3.2.13.1 Pre-Demolition Activities Buildings 4 and 6

In 1983, GMC remo'ved ten PCB-contaminated electrical transformers and disposed of

them off site at a TSCA-approved facility. Prior to 1985, GMC removed asbestos from
piping within Buildings 4 and 6 and disposed of this material in an approved off-site facility.

In 1990, GMC conducted a comprehensive study of wood floor block in these

buildings. The resuits indicated that PCB’s were present in the floor block. It was estimated
that approximately 70 percent of the wood floor block was impacted by PCBs. Additionally,
an area on the south side of Building 4, formerly used for plating was impacted by metals

(primarily cadmium). This area was estimated as being approximately 5,000 square ft.
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In 1994, a deactivation assessment of the building was made prior to demolition. In
addition to the wood floor block discussed above, it identified asbestos materials, lights and
ballast, and three ASTs which were part of the screw machine oil recovery system as items to

be addressed prior to demolition.

3.2.13.2 Pre-Demolition Activities Building 13

The former Hazardous Waste Storage Pad (AOI 14, Section 3.2.14) was clean closed
in 1993 in accordance with the Ohio EPA approved closure plan. Closure certification was
received from Ohio EPA in 1994. In 1994, a deactivation assessment of this building was
conducted prior to demolition. It identified light fixtures, old hydraulic equipment, and an oil
residue on the floor as items to be addressed prior to demolition. The oil residue was found

to contain low levels of PCBs.

3.2.13.3 Demolition Buildings 4 and 6

Prior to demolition, light ballast and capacitors were containerized and shipped off site

for disposal. Mercury vapor bulbs were removed and sent off site for disposal. The three

ASTs were cleaned then scrapped. All asbestos materials were sent off site for disposal. All-

floor block in the former plating area which potentially contained cadmium was removed and
sent offsite for disposal prior to demolition. A total of 24 samples were taken from the
concrete slab underlying the area and tested for cadmium. The slab was found to be minimally

impacted with cadmium levels ranging from <0.97 to 2.6 mg/kg.

All remaining floor block was removed prior to demolition and sent off site for
disposal as PCB-impacted material. Wipe tests were taken from 136 sections of the concrete
floor, approximately 2,500 square ft each. These wipe tests utilized Ensys wipe kits and were
used to identify areas above 100 micrograms per square centimeter (ug/100 cm®) and areas
between 10 and 100 ug/100 cm®. This methodology identified eight areas above 100 ug/100

cm” and 31 areas between 10 and 100 ug/100 cm®. These areas were treated with the Capsur
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cleaning procedures. After the Capsur cleanup was performed, Hexane wipe tests were
performed. These results showed five spots were above 100 ug/100 cm’, and one area was
82.5 ug/100 cm®.  All other areas were below 10 ug/100 cm’. Due to potential safety
concerns with the structure, decontamination activities had to be interru}ﬁted to demolish the
building. Steel plates were placed over the impacted areas to prevent contamination of the

building debris.

Core samples were taken from six spots in the concrete slab and it was determined that
PCB’s had permeated below the surface of the concrete but in no case did it extend to the
base of the slab. Scarification of the five areas was conducted and then wipe samples were

taken. All samples were below 50 ug/100 cm’.

In summary, the building slab was cleaned to less than 100 ug/100 e¢m2 in all areas,
and to less than 10 ug/100 cm” in approximately 95 percent of the slab. The building slab was
left in place. As ﬁart of the cleaning and decontamination of these bufldings, open sewer
drains, two paint vaults, and two additional vaults were cleaned. Inactive drains and sumps

were then back filled.

Cleaning and decontamination activities described above started in 1995. Demolition
of the buildings took place in 1996. A site walk of AOI 13 was conducted by GMC and
Geraghty & Miller in June 1997. Figure 3-4 indicates current conditions and features of the

Buildings 4 and 6 floor slab, noted during the site walk.

3.2.13.4 Demolition Building 13

Prior to demolition, light ballast and capacitors were containerized and shipped off site
for disposal. Mercury vapor bulbs were removed and sent off site for disposal. All hydraulic

equipment was drained. The fluid was placed in drums and sent off site for disposal.
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During demolition, a portion of a UST was found. The partial tank was approximately
5,000 gallons in volume and was determined to previously contain fuel oil used for heating
purposes and was decommissioned prior to 1970, While tanks used for storing heating fuel
for consumptive use on the premises are specifically exempted from BUSTR regulations, a
closure procedure patterned after BUSTR closure for a diesel fuel tank was executed. The
tank was removed along with approximately 55 cubic yards of soil. Photoionization readings
were taken along the cavity walls and the areas with the highest reading were sampled and
analyzed for TPH, PAH, and BTEX. Results of the sample from the cavity wall were: TPH
detected at 8.8 mg/kg, BTEX was nondetect at 5.0 ug/kg, and pyrene detected at 7,460

ug/kg.

Cleaning (including the floor slab in Building 13) and decontamination activities
described above started in 1995. Demolition of the building took place in 1996. A site walk
of AOI 13 was conducted by GMC and Geraghty & Miller in June 1997. During the site
walk, Building 13's floor slab was observed to be clean with no staining. Figure 3-4 indicates

current conditions and features of Building 13 floor slab, noted during the site walk.

3.2.13.5 Information Sources

e  "Proposed Revised Closure Plan - Hazardous Waste Management Facility,"

Dames and Moore, January 8§, 1993,

. "RCRA Closure Certification Report, GMC Powertrain Division, Moraine

Engine Plant, Moraine, Ohio OHD 980 569 388," Dames and Moore, January
20, 1993. |

. "Preliminary Evacuation of Groundwater Conditions and Potential
Contamination Source Areas at the General Motors Engine Plant, Moraine,

Ohio," Geraghty & Miller, Inc., December 1994.
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) "Deactivation Assessment GM Powertrain Plants 4 & 5, Moraine, Ohio,"

O’Brien and Gere Engineers, Inc., 1994,

e  "Draft Observations and Certification Report, Oversite Related to the
Environmental Deactivation of the Specified Harrison Powerhouse and

Powertrain Plants 4 and 5, Moraine, Ohio," Earth Tech, Inc., March 1997.
s  Employee Interviews.

3.2.13.6 Summary

The AOI did manage hazardous constituents including chlorinated VOCs. Through
clean closure of the Hazardous Waste Storage Pad and cleaning and subsequent demolition of
the three buildings, all known sources of contamination have been satisfactorily addressed.
However, review of existing groundwater data from GM-22 and GM-21 indicates there is a
potential for a release of chlorinated VOCs from the AOI. In summary, Buildings 4, 6, and 13
may be a potentially significant source for soil and groundwater contamination and further

investigation is warranted.

3.2.14 14 - Former Hazardous Waste Storage Pad

The Hazardous Waste Storage Pad (U.S. EPA designation SWMU 3 - Hazardous
Waste Storage Pad) was located inside Building 13. The Hazardous Waste Storage Pad was
constructed in 1978 and was used for storage of hazardous waste. This area managed all
hazardous wastes, includirig chlorinated solvents, waste thinner, paint solids, corrosive wastes,
old and new floor stripper sludges, and lab chemicals (barium and cyanide). Drummed
materials were stored on a concrete containment pad that was ramped and curbed to prevent
possible spills from impacting the surrounding area. This pad was 30 feet by 80 feet and had

the capacity to store approximately 250 55-galion drums. Closure activities were performed
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at this AOI in accordance with an approved closure plan and certification for clean closure
was granted by the Ohio EPA on July 21, 1993 (Section 1.3.4). As discussed in Section
3.2.13, Building 13, which housed this unit, has been removed. The sources of information

regarding this AOI include:

. "Proposed Revised Closure Plan - Hazardous Waste Management Facility,"

Dames & Moore, January 8, 1993.

. "Preliminary  Assessment/Visual Site Inspection," PRC Environmental

Management, Inc., August 1991.

. "0Oil Spill Prevention Control and Countermeasure Plan," Moraine Engine Plant

Powertrain Division, September 1', 1988.

e  Employee Interviews.

This AOI managed hazardous constituents, including chlorinated VOCs. Review of
available records show there were no documented releases from this storage pad and this was
confirmed during closure activities. In summary, this AOI does not warrant further
investigation because of the Ohio EPA-approved closure and it is not a potentially significant

source of contamination.

3.2.15 15 - Former Frigidaire Plant 2 Tanks - Three Oil Tanks

Three 10,000-gallon USTs were used to store virgin hydraulic oil. These tanks were
built in the 1960°s and were removed in 1979. They were located west of the Moraine Engine
Plant 3. It is unknown whether engineering controls were implemented at this AOL Sources

of information regarding this AOI include:
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. Employeé Interviews.

This AOI potentially managed hazardous constituents, although no chlorinated VOCs
were managed at this AOL. Review of available records show there are no documented
releases from the oil tanks and no evidence of a release from the tanks based on groundwater
quality (Section 2.6 identified chlorinated VOCs as the only potential constituents of concern
in groundwater at the site). In summary, this AOI which was removed 178 years ago, does not
warrant further investigation because it did not manage chlorinated VOCs and it is not a

potentially significant source of contamination.

3.2.16 16 - Former Frigidaire Plant 2 Tanks - Gasoline Tank

A steel 10,000-gallon UST located along the west side of the Moraine Engine Plant 3

was used to store gasoline. The tank was installed in approximately 1965 and was emptied,
cleaned, and removed in 1989 because of a known release of gasoline to soil (Bowser-Morner
1989). Section 1.3.1 presents a summary of closure activities. A subsequent soils and
groundwater investigation was conducted (Geraghty & Miller, Inc. 19910, d, e and 1992) and
showed that groundwater had not been affected and that the soils directly beneath the tank

were affected by releases from the gasoline tank. These soils were excavated and removed in

1990. Quarterly groundwater monitoring was conducted for one year, beginning in 1991 and

indicated no impacts to groundwater. Closure of this unit was approved by BUSTR on April
10, 1992, Section 1.3.1 presents a summary of this investigation, Sources of information
regarding this AOI include:

¢  "Underground Storage Tank Closure Investigation," Bowser-Morner, 1989.

o "Assessment of Subsurface Conditions Near a Former Gasoline Underground

Storage Tank at the Moraine Engine Plant," Geraghty & Miller, Inc., 1990.
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. "First Quérter]y Ground-Water Monitoring Report, General Motors Power Train
Division, Moraine Engine Plant, Moraine, Ohio," Geraghty & Miller, Inc., 1991.

e "Second Quarterly Ground-Water Monitoring Report, General Motors Power
Train Division, Moraine Engine Plant, Moraine, Ohio," Geraghty & Miller, Inc.,
1991.

J "Third Quarterly Ground-Water Monitoring Report, General Motors Power
Train Division, Moraine Engine Plant, Moraine, Ohio," Geraghty & Miller, Inc,,
1991,

. "Fourth Quarterly Ground-Water Monitoring Report, General Motors Power
Train Division, Moraine Engine Plant, Moraine, Ohio," Geraghty & Miller, Inc.,
1992,

. Employee Interviews.

While this AOI did manage BTEX and lead, which are hazardous constituents, no
chlorinated VOCs were managed at this AOI. There are documented releases from this tank;
however, contaminated soil was removed and groundwater was not impacted. In summary,
this AOI does not warrant further investigation because of the BUSTR-approved closure and

it 1s not a potentially significant source of contamination.

3.2.17 17 - Building 15

This AOI consists of Building 15 and a former Frigidaire Plant 2 used oil tank.
Building 15 consists of approximately 17,000 square fi, and based on a review of aerial
photographs, was constructed prior to 1949. The building has been used for maintenance

purposes and included a truck maintenance repair area, an equipment steam booth area and a
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maintenance spray booth area located in the center of the building, as shown on Figure 3-5. A
sample of oils generated during maintenance activities and stored in the used oil tank was
collected prior to closure of the tank. Analysis of this sample indicated that the used oil
contained several VOCs (ethylbenzene at 25.9 mg/kg, PCE at 114 mg/kg, toluene at 61.5
mg/kg and xylenes at 142 mg/kg [Appendix A-5]). The building is no longer in use.

A 900-gallon steel UST located south of the C&LE Building and north of Building 15

was used to store used oil from garage operations. It is unknown when this tank began
operation. It was removed and clean closed under BUSTR in 1994. The tank was inspected
during closure activities and found not to have leaked. Soil samples were analyzed for VOCs
and TPH to confirm that contaminants in soil were at levels below BUSTR action levels, and
that no chlorinated VOCs were present. Closure of this tank was approved by BUSTR on
June 2, 1994 after soil sample analysis indicated no detectable concentrations of VOCs, and
TPH levels below BUSTR action levels. Section 1.3.3 presents a summary of closure

activities. Sources of information regarding this AOI include:

. "Underground Storage Tank Closure Report,” Dames & Moore, 1994,

e  Employee interviews.

While this AOI did potentially manage hazardous constituents, including chlorinated
VOCs, there are no documented releases from the used oil tank. This was confirmed during

closure activities and, therefore, this used oil tank does not warrant further investigation

because of the BUSTR-approved closure and it is not a potentially significant source of

contamination. However, limited information is available regarding the maintenance areas

within Building 15, where hazardous constituents were potentially managed. Due to the
potential for these areas to have served as a historical source of chiorinated VOCs present in

GM-21, further investigation is warranted.
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3.2.i8 18 - Former Moraine Engine Fuel USTs

This AOI consisted of two 6,000-gallon fiberglass-reinforced plastic USTs located
east of Building 12. They were constructed in 1981 and contained gasoline and diesel fuel.
These tanks were emptied, removed, and clean closed under BUSTR in 1991. Soils were
sampled and found to be below BUSTR action levels. Closure of these tanks was approved
by BUSTR on December 18, 1991. A summary of closure activities is presented in Section

1.3.2. The sources of information regarding this AOI include:

o "Closure Assessment for Underground Storage Tanks at Building 12," Geraghty
& Miller, Inc., 1991.

¢«  Employee Interviews.

While this AOI did manage BTEX and lead, which are hazardous constituents, it did
not manage chlorinated VOCs. Review of available records show one documented release
from these tanks (Table 1-3). Limited impacts from this release was confirmed during closure
activities. In summary, this AOI does not warrant further investigation because of the

BUSTR-approved closure and it is not a potentially significant source of contamination.

3.2.19 19 - Chip Salvage Area

The Chip Salvage Area (U.S. EPA designation SWMU 7 - Chip Salvage Area) is
located inside the west side of the Moraine Engine Plant 3 at Columns N/S-34/40. The area
was constructed in 1980 and is currently in operation. The salvage area is approximately 100
ft by 50 ft and is used for the collection and processing of fine metal pieces (iron, steel, and
aluminum) from wet and dry machining operations. The entire AOI is on concrete and is
indoors. The metal chips are put through a wringer to remove water and oils. These wastes
are discharged to the process wastewater system (Section 3.2.23), while the metal pieces are

stored in one of four silos for recycling. Dry cast iron, nodular iron, steel, and aluminum chips
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are stored in separate silos. Oils and water from the bottoms are transferred to the process
wastewater collection system for reclamation. Grinding swarf is stored in a waste container.
All studges are stored in leak-proof containers and placed in the dockwell located just south of

the Chip Salvage Area for recycle. The sources of information regarding this AOI include:

. "Preliminary = Assessment/Visual Site Inspection," PRC Environmental

Management, Inc., August 1991.

. "Oil Spill Prevention Control and Countermeasure Plan," Moraine Engine Plant

Powertrain Division, September 1, 1994.

. Employee Interviews.

This AOI does not manage hazardous constituents. Review of available records show
there are no documented releases from this area and no evidence of a release from this area
based on groundwater quality {Section 2.6 identified chlorinated VOCs as the only potential
constituents of concern in groundwater at the site). In summary, this AOI does not warrant
further investigation because it does not manage hazardous constituents and it is not a

potentially significant source of contamination. '

3.2.20 20 - Moraine Engine Tank Farm

The Engine Plant Tank Farm (U.S. EPA designation SWMU 1 - Bulk Tank Farm) is
located north of the Moraine Engine Plant 3. This AOI was constructed in 1980 and it is still
in service. This AOI is an outdoor structure which includes 15 bulk ASTs, a holding sump,
and a tanker-truck unloading area. The tanks are constructed of steel and have capacities
ranging from 8,900 to 14,700 gallons. The spare tanks (#12, #13, #15) can be used to store
waste oil for short periods of time to solve plant operational problems. All of the other tanks

contain virgin chemicals used for production such as engine oil, diesel fuel, way lube,
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hydraulic oil, cleaners: and coolants. The tank farm’s concrete base covers an area of
approximately 10,000 square ft. The tanker-truck unloading area is located south of the bulk
tanks. Tanker trucks periodically deliver production chemicals and deliver waste oils in this

area. Figure 3-6 illustrates the Engine Plant Tank Farm.

The tanks are surrounded by a 6-ft-high steel, chain-link fence mounted on a 3-ft by 6-
inch concrete retaining wall. The entire tank farm is supported by a concrete bﬁse, sloped to
drains leading to the 22,000-gallon capacity holding sump. The concrete tank farm sump is
used to contain run-off material from rainwater and spills, tanker discharge, and tanker
cleaning procedures. Tanker trucks and drums, excluding those containing hazardous waste,
are periodically cleaned over a concrete slab that is sloped toward a drain that flows to the
holding sump. The tank farm sump is connected to the Plant’s process wastewater system
.(Section 3.2.23) which flows to the Delphi Thermal Moraine wastewater pretreatment plant.

The sources of information regarding this AOI include:

. "Preliminary  Assessment/Visual Site Inspection," PRC Environmental

Management, Inc., August 1991,

° "Oil Spill Prevention Control and Countermeasure Plan,” Moraine Engine Plant

Powertrain Division, September 1, 1994.

e  Employee Interviews.

This AOI potentially manages hazardous constituents, although these do not include
chlorinated VOCs. Review of available records show there are no documented releases from
the Moraine Engine Tank Farm and no evidence of a release from this area based on
groundwater quality (Section 2.6 identified chlorinated VOCs as the  only potential

constituents of concern in groundwater at the site). In summary, this AOI does not warrant
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further investigation because it does not manage chlorinated VOCs and it is not a potentially

significant source of contamination.

3.2.21 21 - High Bay Area Storage Pad

The High Bay Area Storage Pad (U.S. EPA designation SWMU 4 - High Bay) is
located inside the south end of the Moraine Engine Plant 3 at Columns B/D-0/1. The use of
the High Bay Area for a 90-day accumulation pad began in 1988 and is currently active;
however, it is not known when the pad was built. Since 1992, this storage pad has been used
for storage of empty drums, drums of non—hézardous wastes, recyclable materials, and
provides less than 90-day accumulation for hazardous wastes (e.g., lead sludge and flammable
liquids). Used engine oils, hydraulic oils, and unused or obsolete chemicals are managed at
this AQI for disposal by outside contractors. The entire 2,000-square-ft, concrete-paved area
is surrounded by a trench drain for spill containment. This drain leads to a blind sump near a
dock doorway for pumping and/or cleaning activities. Painted lines denote storage areas for
the different forms of waste managed at the High Bay Area Storage Pad. The sources of

information regarding this AOI include:

e  "Preliminary Assessment/Visual Site Inspection," PRC Environmental

Management, Inc., August 1991.

e  "Oil Spill Prevention Control and Countermeasure Plan," Moraine Engine Plant

Powertrain Division, September 1, 1994,
e  Employee Interviews.
This AOI manages hazardous constituents (formerly including chiorinated VOCs), but

for less than 90-days. Review of available records, including RCRA inspection records, show

there are no documented releases from this storage pad. In summary, this AOl does not
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warrant further investigation even though hazardous constituents are managed for less than
90-day storage as there is no evidence of a release based on RCRA inspections; therefore, it is

not a potentially significant source.

3.2.22 22 - Satellite Accumulation Areas

As documented in the PA/VSI Report (PRC 1991b), several drums were stored at
various locations throughout Moraine Engine Plant 3 (locations not indicated on Figure 3-1)
until they were full enough to be taken to the High Bay Area Storage Péd {Section 3.2.21).
These were described as Satellite Accumulation Areas (U.S. EPA designation SWMU 6 -

Satellite Accumulation Areas).

Currently, the Moraine Engine facility uses two satellite accumulation drums, holding
less than 55 gallons, one at the Carpenter Shop for the temporary storage of paint waste and
thinners and the second at the Conrod Department for lead-bearing sludge collection (located
at Column E/67). The drum of paint thinner in the Carpenter Shop is located indoors at
Column L/10, stored in a heavy-duty, steel cabinet and is carefully monitored. The sources of

information regarding this AOI include:

. "Preliminary  Assessment/Visual  Site Inspection,” PRC Environmental

Management, Inc., August 1991.

. "Oil Spill Prevention Control and Countermeasure Plan," Moraine Engine Plant

Powertrain Division, September 1, 1994,

s  Employee Interviews.

This AOI does manage hazardous constituents, although no chlorinated VOCs are

managed at this AOL. Review of available records show there are no documented releases
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from these current areas and no evidence of a release from the areas based on groundwater
quality (Section 2.6 identified chlorinated VOCs as the only potential constituents of concern
in groundwater at the site). In summary, this AOI does not warrant further investigation even
though hazardous constituents are managed, they do not include chiorinated VOCs and there

is no evidence of a release; therefore, it is not a potentially significant source of contamination.

3.2.23 23 - Wastewater Collection System

The Moraine Engine facility uses a Wastewater Collection System (U.S. EPA
designation SWMU 5 - Wastewater Sumps) which consists of six zone sumps (below ground)
and a final sump (below ground) for process wastewaters. This system was constructed in
1980 and is currently active. These sumps are located indoors, and constructed of concrete
lined with an acid-proof coating. The six zone sumps are located at Columns G/2, B/34,
L/35, F/61, L/64, and M/105 and are used for the temporary accumulation of process

wastewater including coolants, oils, corrosives, and metal-contaminated wastewaters. Each

zone sump has an estimated 2,000-gallon capacity and automatic pumps which discharge the

wastewater to the final sump via aboveground pipes once it has reached a certain level. The
final sump is located at Column N/97. This final sump receives wastewater from the six zone
sumps as well as the tank farm sump. The final sump is a double sump connected by a weir.
The capacity of one side of the final sump is approximately 30,000 gallons to accommodate
the higher flow rates and volumes in the coolant collection system, while the capacity of the
other side is 7,000 gallons. Wastewater collected in the final sump is pumped automatically.
via aboveground pipes to the Delphi Thermal Moraine wastewater pretreatment plant. Each
sump has a minimum of two pumps in case one pump fails. The sources of information

regarding this AOI include:

. "Preliminary  Assessment/Visual Site Inspection,” PRC Environmental

Management, Inc., August 1991.
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o« "Oil Spill_Prevention Control and Countermeasure Plan," Moraine Engine Plant

Powertrain Division, September 1, 1994.

e  Employee Interviews.

This AOI can occasionally manage characteristically hazardous waste (D002),
although it does not manage chlorinated VOCs. Review of available records show there are
no documented releases from this collection system and no evidence of a release from this
AOI based on groundwater quality (Section 2.6 identified chlorinated VOCs as the only
potential constituents of concern in groundwater at the site). In summary, this AOI does not
warrant further investigation even though it does manage hazardous waste, they do not
include chlorinated VOCs and there is no evidence of a release; therefore, it is not a

potentially significant source of contamination.

3.2.24 24 - Non-Hazardous Waste Storage Pad

The Non-Hazardous Waste Storage Pad (U.S. EPA designation SWMU 2 - Waste
Storage Pad) is a 157.5-ft by 120-ft concrete slab with all sides sloping to a center catch basin
that in turn drains to the 30,000-gallon Tank Farm Sump Basin. This AOI is located
outdoors, north of the Moraine Engine Plant 3 and is northeast of the Moraine Engine Tank
Farm (Section 3.2.20). - The pad was constructed in 1980 and is still in o;.)eration. The Non-
Hazardous Waste Storage Pad is used to store various non-hazardous wastes in 12-cubic-yard
boxes (luggers), roll-offs, and larger containers. This area is used to manage tank farm sump
sludge from the weekly maintenance of the Moraine Engine facility’s coolant systems.

Miscellaneous non-hazardous debris including soils, concrete, and process equipment may be

stored at this pad as a result of plant renovations. Surplus non-hazardous materials such as -

grinding wheel waste, spent shot peen, and used oil filters are also sometimes managed at the
unit. This concrete area is also utilized for plant fire brigade training. All run-off and

rainwater is contained in the Tank Farm Sump Basin and eventually pumped to the Delphi
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Thermal Moraine wastewater pretreatment plant. The sources of information regarding this

area include:

e  "Preliminary Assessment/Visual Site Inspection,” PRC Environmental

Management, Inc., August 1991.

. "Qil Spill Prevention Control and Countermeasure Plan," Moraine Engine Plant

Powertrain Division, September 1, 1994,

e  Employee Interviews.

This AQOI does manage hazardous constituents, although these do not include
chlorinated VOCs. Review of available records show there are no documented releases from
this storage pad and no evidence of a release from the pad based on groundwater quaiify
(Section 2.6 identified chlorinated VOCs as the only potential constituents of concern in
groundwater at the site). In summary, this AOI does not warrant further investigation even
though it does manage hazardous constituents, they do not include chlorinated VOCs and
there is no evidence of a release; therefore, it is not a potentially significant source of

contamination.

MORAINE ASSEMBLY (CURRENT FACILITY)

3.2.25 25 - Former Paint Shop Sludge Pits

The Former Paint Shop Sludge Pits (U.S. EPA designation SWMU 3 - Transfer Sump
and Paint Pits) consistéd of two 200,000-gallon sludge separation pits, piping, pumps,
chemical dispensing equipment, and equipment to collect paint residue. The residue was
treated and deposited into the final transfer sump (Section 3.2.26), then pumped to the Delphi

Thermal Moraine wastewater pretreatment plant. The sludge pits were constructed in 1980,
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removed from service in 1994 (pits were cleaned out but minimal amounts of sludge may
remain), and are currently inactive but still contain some water. The sources of information

regarding this AO] include:

e "Spill Prevention Control and Countermeasure Plan," prepared for GMC Truck

Group by Dames & Moore, October 1995.

e  "Preliminary Assessment/Visual Site Inspection," PRC Environmental

Management, Inc. August 1991.

«  Employee Interviews.

This AOI did potentially manage hazardous constituents prior to 1986, althdugh these
did not include chlorinated VOCs. Review of available records show there are no
documented releases from the sludge pits and no evidence of a release from the pits based on
groundwater quality (Section 2.6 identified chlorinated VOCs as the only potential
constituents of concern in groundwater at the site). In summary, this AOI does not warrant
further investigation even though it did manage hazardous constituents, it did not manage

chlorinated VOCs and it is not a potentially significant source of contamination.

3.2.26 26 - Moraine Assembly Process Waste Collection Systems

The Moraine Assembly Process Waste Collection Systems were constructed in 1980
and are still active. Small sumps (under ground) located throughout the Moraine Assembly
facility collect process wastewater which drains to a final transfer sump (under ground) at the
south end of the Moraine Assembly Plant 1. The collected waste is then pumped to the
Delphi Thermal Moraine wastewater pretreatment plant via aboveground. pipes. Wastes
include electrodeposition painting wastewater and rinses, auto fluids, paint sludges, ELPO

phosphates, oily wastes and alkaline cleaners.
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This AOI previously contained waste from the paint sludge system; however, since the
construction of the Paint Shop facility in 1992 and 1993, the paint sludge waste stream flows
into the Paint Shop Sludge System. The solids along with some liquids are pumped to the
final transfer sump at the south end of the Moraine Assembly Plant 1. _ The sources of

information regarding this AOI include:

. “Spill Prevention Control and Countermeasure Plan," Truck Group, GMC

Moraine Assembly Plant, draft, October 1995.

. "Spill Prevention Control and Countermeasure Plan," GMC Truck & Bus Group,

August 1992.

. "Waste Management Program for the Moraine Assembly Plant," GMC Truck &
Bus Group, August 1992.

. "Spill Prevention Control and Countermeasure Plan,” GMC Truck & Bus Group,

August 1984.
e  Employee Interviews.

This AOI manages aqueous wastes, which at times could be characteristically

hazardous, but does not include chlorinated VOCs. Review of available records show there

are no documented releases from this waste collection system and no evidence of a release

from the system based on groundwater quality (Section 2.6 identified chlorinated VOCs as the
only potential constituents of concern in groundwater at the site). In summary, this AOI does
not warrant further investigation because it manages aqueous wastes that do not include

chlorinated VOCs and it is not a potentially significant source of contamination.
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3.2.27 27 - Former Hazardous Waste Container Storage Area

The Former Hazardous Waste Container Storage Area (U.S. EPA designation
SWMU 1 - Hazardous Waste Container Storage Unit) was located north of the Moraine
Assembly facility, just north of the Moraine Assembly Tank Farm. This area was constructed
in 1980 and clean closed under Ohio EPA in 1993. This AOI was a 60-ft by 75-ft concrete
area which sloped to a drain in the center of the pad. The drain discharged to a 10,00‘0-
gallon-capacity blind sump which also handled the run-off/spill drainage from the Moraine
Assembly Tank Farm. This AOT was used for temporary storage (less than 90-day) of waste
chlorinated solvents, waste oil, solvent-contaminated waste oil and water, waste gasoline and
“water, and paint sludge. Hazardous wastes were contained in 55-gallon drums and
temporarily placed on the north end of the concrete pad. Non-hazardous wastes were stored
in wheeled carts on the south end of the pad. A maximum of 2,160 55-gallon drums could be
stored at this AOI at one time. The north and west perimeters were bordered by a highway
guardrail, a 3-foot-wide area of rock and gravel fill, and then a 6-foot-high concrete wall. The

south perimeter was bordered by a 20-foot-wide concrete roadway.

Closure activities were conducted for the Former Hazardous Waste Container Storage
Area in 1993. A summary of the closure activities is presented in Section 1.3.6. Ohio EPA
approved closure in a letter dated April 28, 1994. The area is currently used for storing empty
drums and drums of non-hazardous oils used for reclamation. The sources of information

regarding this AOI include:

. "RCRA Closure Certification Report, General Motors Corporation Truck and

Bus Group, Moraine Assembly Plant. " Dames & Moore. January 1994,
e  "Closure Plan, Hazardous Waste Management Facility, Moraine Assembly Plant.

General Motors Corporation Truck and Bus Group." Dames & Moore. January

1993,
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- "Spili Prevention Control and Countermeasure Plan," GMC Truck & Bus Group,
August 1992

. "Waste Management Program for the Moraine Assembly Plant," GMC Truck &
Bus Group, August 1992,

e  "Preliminary Assessment/Visual Site Inspection," PRC Environmental"

 Management, Inc. August 1991.

. "Spill Prevention Control and Countermeasure Plan," GMC Truck & Bus Group,

August 1984,

+  Employee Interviews.

This AOI managed hazardous constituents, including chlorinated VOCs. Review of
available records show there are no documented releases from this AOI and this was

confirmed during closure activities, In summary, this AOI does not warrant further

investigation because of the Ohio EPA-approved closure and it is not a potentially significant -

source of contamination.

3.2.28 28 - Moraine Assembly Tank Farm

The Moraine Assembly Tank Farm (U.S. EPA designation SWMU 2 - Bulk Tank
Farm) is located on the north side of Moraine Assembly Plant 1. This outdoor AOI was
constructed in 1980, is currently active, and consists of 14 bulk ASTs and a tanker truck
loading/unioading area. Figure 3-7 shows the layout of the Tank Farm and lists each tank’s
contents. The tanks are oriented horizontally in saddle supports. They are constmcted of
steel and coated on the outside with sprayed-on insulation and paint. There are 12 tanks of

15,000-gallon capacity which contain gasoline, diesel fuel, motor oil, antifreeze, transmission
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fluid, axle fluid, power— steering fluid, reducing solvents, purge solvents, and reclaimed waste
solvents. There is also an 8,500-gallon-capacity tank that contains windshield washer fluid

and a 6,000-gallon-capacity tank that holds manual transmission fluid.

Only the 15,000-gallon reclaimed solvent tank (Tank #5) contained waste; all the other
tanks hold virgin chemicals used for the Moraine Assembly operations. This 15,000-gallon
tank contained hazardous waste and was cleaned and closed in 1993 at the same time as the
Former Hazardous Waste Container Storage Area (Section 3.2.27). A summary of closure
activities is presented in Section 1.3.6. Ohio EPA approved closure in a letter dated April 28,
1994. This AST is currently being used for less than 90-day storage of hazardous waste.

The tank farm is supported on a concrete pad which is surrounded by a diked wall
with a 30,000-gallon capacity. The concrete floor is sloped to a drain which leads to a
10,000-gallon wastewater treatment sump. The wastewater treatment sump is pumped as
required, usually monthly except during periods of low precipitation, to the Delphi Thermal
Moraine wastewater pretreatment plant. The loading/unloading area also has a drain which
leads to the 10,000-gallon wastewater treatment sump. The sources of information regarding

this AQT include:

e  "RCRA Closure Certification Report, General Motors Corporation Truck and
Bus Group, Moraine Assembly Plant." Dames & Moore. January 1994

. "Closure Plan, Hazardous Waste Management Facility, Moraine Assembly Plant.
General Motors Corporation Truck and Bus Group." Dames & Moore. January

1993,

o  "Spill Prevention Control and Countermeasure Plan," GMC Truck & Bus Group,

August 1992.
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. "Waste Nianagement Program for the Moraine Assembly Plant," GMC Truck &
Bus Group, August 1992.

»  "Preliminary Assessment/Visual Site Inspection, PRC Environmental

Management, Inc. Auguét 1991.

e  "Spill Prevention Control and Countermeasure Plan," GMC Truck & Bus Group,

August 1984.

. Employee Inteﬁiews.

While this AOI does manage hazardous constituents for less than 90-day storage, it
does not manage chlorinated VOCs. Réview of available records show there are no
documented releases from the Moraine Assembly Tank Farm and no evidence of a release
from the AOI based on groundwater quality (Section 2.6 identified chlorinated VOCs as the
only potential constituents of concern in groundwater at the site). Ohio EPA approved
closure of Tank #5 and the waste container storage on April 28, 1994 (Section 1.3.6). In
summary, this AOI does not warrant further investigation even though it does manage
hazardous constituents, they do not include chlorinated VOCs and it is not a potentially

significant source of contamination.

3.2.29 29 - Mix Room Storage Tank

This AOI consists of a 6,000-galion AST in the Paint Shop Mix Room, which is
located in the Moraine Assembly Paint Building on the south end of Building 19. It was
constructed in 1993 and is currently active. This AOI holds waste thinner, stored less than 90
days for reclamation by outside contractors. Secondary containment for the AST, as well as
for the paint stored in the area, is present. The floor is also coated with a premium coating for

resistance to chemical attack. Sources of information about this AOI include:
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e  "Spill Prevention Control and Countermeasure Plan," Truck Group, GMC,

Qctober 1995,

e  Employee Interviews.

‘This AOI does manage material which could contain hazardous constituents, but does
not include chlorinated VOCs. Review of available records show there are no documented
releases from the storage tank and no evidence of a release from the tank based on
groundwater quality (Section 2.6 identified chlorinated VOCs as the only potential
constituents of concern in groundwater at the site). In summary, this AOI does not warrant
further investigation even though hazardous constituents are managed for less than 90-day
storage, they do not include chlorinated VOCs and there is no evidence of a release; therefore,

it is not a potentially significant source of contamination.

3.2.30 30 - Moraine Assembly Flammable Collection/Storage Containment Area

This AOI consists of three outdoor, underground, secondary containment areas for
collection of spills of flammable fluids. It is located on the east side of the Moraine Assembly
Plant 1. These areas were constructed in 1980 and are currently active. One area at the
southeast corner of the Moraine Assembly facility, has a 2,000-gallon capacity, and provides
secondary containment for gasoline. Two 12,000-gallon capacity areas are located at the
southeast corner of the facility. One provides secondary spill containment for ELPO
phosphate materials at the receiving dock. The other provides secondary containment for the
receiving dock, mix room drains, and bulk storage room. The containments are checked
routinely and are emptied when fluids are present. The flammable fluids are disposed of by an

outside contractor. Sources of information regarding this AOI include:
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. "Spill Prevention Control and Countermeasure Plan," Truck Group, GMC,

October 1995.
»  Employee Interviews.

This AOI could manage hazardous constituents, although these do not include
clﬂon'nated VOCs. Review of available records show there are no documented releases from
the Flammable Collection/Storage Containment Area and no evidence of a release from the
area based on groundwater quality (Section 2.6 identified chlorinated VOCs as the only

potential constituents of concern in groundwater at the site). In summary, this AOI does not

warrant further investigation because it does not manage chlorinated VOCs and it is not a

potentially significant source of contamination.

3.2.31 31 - Moraine Assembly West Haulaway Storage Tanks

This AOI consists of ten upgraded, monitored fiberglass USTs. These tanks range in
size from 1,000 to 20,000 gallons. They are located near the comér of Dryden Road and
Northlawn Avenue. These tanks were constructed in 1980, upgraded in 1990, and are
currently active. Upgrading activities, conducted to comply with the December 1998
requirements, included spill and overfill protection and double-wall piping. A monitoring
system to check daily inventory was also installed. The original tanks had to be excavated to
install these new protective measures and then replaced. The storage tanks contain diesel fuel,
motor oil, waste oil, power steering fluid, transmission fluid, hydraulic oil, and antifreeze.

Secondary containment is present for filling operations.

Documented releases occurred at the diesel fuel dispenser and clean closure was
achieved by removal of soil around the release and by removal of the concrete refueling
containment pad (Section 1.3.5). BUSTR issued a letter (April 10, 1992) stating that no

further corrective action was required. Sources of information regarding this AOI include:
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e  Truck and Bus Group Complete Haulaway Facilities Underground Storage Tank
Upgrade Program, Qsource Engineering, 1990.

e  Employee Interviews.

This AOI does manage hazardous constituents, although these not include chlorinated
VOCs. Review of available records show a release of diesel fuel to soil occurred during filling
operations and impacted soil was removed. In summary, this AOI does not warrant further
investigation because it does not manage chlorinated VOCs, BUSTR approval addressing the

release, and it is not a potentially significant source.

3.2.32 32 - Moraine Assembly East Haulaway Storage Tank

This AOI consists of one upgraded, monitored fiberglass UST. The tank is 1,000-
gallons and contains unleaded gasoline. It is located north of the Moraine Assembly Plant 1 in
the East Haulaway Area. The UST was built in 1980, upgraded in 1990 and is currently
active. Upgrading activities were discussed in Section 3.231. Sources of information

regarding this AOI include:

e  Truck and Bus Group Complete Haulaway Facilities Underground Storage Tank

Upgrade Program, Qsource Engineering, 1990.
e  Employee Interviews.
This AOI does manage hazardous constituents, although these do not include
chlorinated VOCs. Review of available records show there are no documented releases from

the UST and no evidence of a release from the UST based on groundwater quality (Section

2.6 identified chlorinated VOCs as the only potential constituents of concern in groundwater
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at the site). In summa}y, this AOI does not warrant further investigation because it does not

manage chlorinated VOCs and it is not a potentially significant source of contamination.

3.2.33 33 - Moraine Assembly Former Paint Shop Storage Tanks

The Moraine Assembly Former Paint Shop Storage Tanks consisted of two 4,000-

gallon ASTs that were located outdoors near the southeast corner of the Moraine Assembly

Plant 1. The tanks were installed during 1979 and 1980 and were used until 1993. One tank
was used for stripper and the other one was used as a purge solvent intermediate tank. The
tanks were deactivated in 1994, subsequently cleaned and are currently empty. The source of

information regarding this AQI includes:
¢ Employee Interviews

This AOI did manage hazardous constituents. Review of available rtecords show there
are no documented releases from these ASTs. In summary, this AOI does not warrant further
investigation because there were no documented releases including no visual evidence of a
release from these ASTs (which are in a highly visible location), and they have been

deactivated and cleaned; therefore, it is not a potentially significant source of contamination.

‘HISTORICAL AREAS

3.2.34 34 - Excavation Area 1

This AOI is located north of the Moraine Engine Plant 3 and west of Springboro
Road, and was identified from a 1956 aerial photograph. The excavation area was
approximately 300 ft long by 40 ft wide, with the southern end containing a depression that
was possibly filled with liquid. This area is currently covered with grass. The source of

information regarding this AOI include:
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- 1956 Aerial Photograph, Ohio Department of Natural Resources.

No information is available regarding the types of materials which may have been
handied in this area and their potential for releasing hazardous constituents. Therefore, no
specific basis exists for further investigation. However, GMC is proposing a very limited

investigation to assess the potential presence of contamination in this area.

3.2.35 35 - Excavation Area 2

This AOI is located north of the Moraine Assembly Plant 1 and east of Springboro
Road, and was identified from a 1956 aerial photograph. The excavation area is
approximately 200 ft fong by 150 ft wide. This area is currently covered by a parking lot.

The sources of information regarding this AOI include:
. 1956 Aerial Photograph, Ohio Department of Natural Resources.

No information is available regarding the types of materials which may have been
handled in this area and their potential for releasing hazardous constituents. Therefore, no
specific basis exists for further investigation. However, GMC is proposing a very limited

investigation to assess the potential presence of contamination in this area.

3.2.36 36 - Former Southwest ASTs

This AOI is located in the southwest corner of the Moraine Engine facility and consists

of four sets of concrete AST saddles (Figure 3-5). The two southern most sets of saddles

consist of four larger saddles per tank and are contained in an earthen dike area approximately . -

50 ft by 70 ft. The two northern most sets of saddles consist of two saddles per tank and are
contained in a separate 40 ft. by 55 fi. earthen dike area. These tank saddles and earthen
berms were identified during a site walkover in June 1997. A review of aerial photographs

indicates that the two southern most tanks were installed prior to 1949. One tank was
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installed on the northern most set of saddles between 1949 and 1956. These three tanks are
present in the 1975 aerial photograph, but have been removed prior to the 1990 aerial
photograph. Based on a review of the four aerial photographs, there is no evidence that the
fourth set of saddles was ever used. Use of these tanks is thought to have ceased prior to the

early 1970's; however, the tank saddles and earthen berms are still present.

. 1949, 1956, 1975 and 1990 Aerial Photographs, Ohio Department of Natural

Resources.
. Employee Interviews.

- No specific information is available regarding the types of materials which were
handled in this area or the potential that a release may have occurred. Therefore, no specific
basis exists for further investigation. However, given the probable use of the area for storage
of liquid materials, GMC is proposing a limited investigation to determine if a release may

have occurred.

3.3 FURTHER INVESTIGATION DETERMINATION

Following review of AOI information presented in Section 3.2, the technical approach
for decision making indicated in Section 3.1 was used to determine whether an AOI would
require further investigation. This evaluation was based on three considerations: (1) whether
hazardous constituents were nianaged, (2) whether sufficient evidence of a release of
hazardous constituents exists, and (3) whether potentially significant levels of released
hazardous constituents exist in the environment. As a result, further investigation is

recommended at the following AOIs.

e 7 - Former Oil House Area was retained because it may be a potentially

significant source for soil and groundwater contamination.
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. 13 - Buildings 4, 6, and 13 was retained because it may be a potentially

significant source for soil and groundwater contamination,

) 17 - Building 15 was retained because it may be a potentially significant source

for soil and groundwater contamination.

e 34 - Excavation Area 1 was retained to assess the potential for significant levels

of hazardous constituents.

e 35 - Excavation Area 2 was retained to assess the potential for significant levels

of hazardous constituents.

e 36 - Former Southwest ASTs were retained to assess the potential for significant

levels of hazardous constituents.

An evaluation of potential exposure pathways affecting potentially exposed
populations was presented in the Baseline Risk Assessment, Volume II of the draft RFI Final
Report (ENVIRON Corporation 1996). An evaluation similar to the one used in the Baseline
Risk Assessment will be conducted on each AOI warranting further investigation, using the
following criteria. An exposure pathway generally requires the existence of: (1) a waste
source and mechanism of waste constituent release, (2) a transport medium, (3) a point of
potential human contact with the affected medium, and (4) an exposure route at the point of
contact. Exposure pathways lacking one or more of the necessary elements are identified as
"incomplete." Information will be collected during the Supplemental RFI to complete this

evaluation.
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Table 1-1.  Former and Current Bulldmg Designations, Supplemental DOCC General
- Motors Corporation, Moraine, Ohio.

Current Designation Frigidaire Designation H;‘istoric Building Number
Moraine Assembly Plant 1 Plant 3 o 19
Moraine Assembly Plant 2 Plant 2 (Northeast Corner) 2
Moraine Engine Plant 3 Plant 2 _ 2
Moraine Engine Plant 4 Plant 5 4,6
Moraine Engine Plant 5 C&LE ' 13
-- Oil House | L 7
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Table 1-2.  U.S. EPA Identified SWMUs and AOCs, Supplemental DOCC, General Motors
Corporation, Moraine, Chio.

SWMU Number SWMU Title
Moraine Engine
1 Bulk Tank Farm
2 Waste Storage Pad
3 Hazardous Waste Storage Pad
4 High Bay
5 Wastewater Sumps
6 Satellite Accumulation Areas
7 Chip Salvage Area
Moraine Assembly
1 Hazardous Waste Container Storage Unit
2 Bulk Tank Farm
3 Transfer Sump and Paint Pits
AOCs

Moraine Engine

The entire facility.

Moraine Assembly

- The entire facility.

Source: PRC Environmental Management, Inc., 1991a and b.
SWMU Solid Waste Management Unit.’

AOC  Area of Concern.
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Table 1-3. Spill/Rele_ése History, Supplemental DOCC, General Motors Corporation,
Moraine, Ohio.

Date

Summary of Spill/Release

April 26, 1971

‘August 6, 1971

August 16, 1978

July 3, 1980

January 30, 1989

A cave-in under the #1 Pickle allowed acid to be released to the storm sewer.
The storm-sewer line was repaired and a new line was to be installed at a
later time. The quantity of acid released was not documented.

An acid leak was discovered in the #5 Anodize System tank. Acid went to a
storm basin which led directly to the storm sewer and the South Settling
Lagoon. A fail-safe system was to be Initiated. The quantity of acid released
was not documented.

A leak in a solution tank containing a 10% phosphoric acid, 90% water
mixturé was discovered afier phosphorous levels in the South Settling
Lagoon discharge was above maximum allowable levels. Repairs to the tank
liner were scheduled to be completed by August 20, 1978, Release quantity
was not documented.

Transformer-type oils were spilled during removal of electrical switch gear
from Vault 3, Plant 3 (Columns F/G-2). Oil was spilled within the vault, on
the plant floor near the vauit, on the steel building floor area, on the east
ramp down to the north side of the roadway, and on the south side of the
roadway. The truck used to move the electrical equipment was also
contaminated with oil. 01l soak materials were used to prevent leakage into
the storm sewer system. Total volume of the spill was estimated to be 35
gallons. Samples showed PCB content so the oils had to be treated as PCBs.
01l soak materials were placed into the approved drums for disposal. The
roadway was scrubbed with 1,1,1-trichloroethane and the truck was cleaned
up on-site during the week of July 3rd over a large sheet of Visqueen
surrounded by oil soak materials for further pollution prevention. All
materials penerated from the spill were managed, stored, and dlsposed n
accordance with Federal TSCA regulations. .

Approximately 3 to 5 gallons of diesel fuel overflowed from filling
procedures in the underground storage tank at Building 12. The fuel ran off
and soaked into the ground as a result of the structure of the cement slab
around the tank. The slab and area was flushed with water and no fuel was
observed running into drains located on the asphalt area. These tanks were
clean closed under BUSTR in 1991.
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Table 1-3. Spi]l/Relgase History, Supplemental DOCC, General Motors Corporation,
Moraine, Ohio.

Date

Summary of Spill/Release

April 8, 1997

A Moraine Engine Plant wastewater pipe became clogged, resulting in a
pressure build-up and rupture of a surface cleanout located in an outside
concrete storage pad. This allowed a wastewater-soluble machine coolant to
flow across the pad and enter a nearby storm drain. . This drain was
connected to the North Stormwater Retention Basin (SWRB). While the
majority of the spilled material was contained in the basin, some material
passed through the basin and was discharged to the ditch which conveys the
storm and non-contact cooling water to the Great Miami River. Two
additional overflows occurred on April 11, 1997 and April 16, 1997. Each
of these discharges was contained in the North SWRB. The cause of the
discharges was ascertained during the April 16, 1997 occurrence and
corrected.
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Table 2-1. Information from Moraine Engine, Moraine Assesmby, and Selected Delphi Thermal
Moraine Facility Wells and Soil Borings Penetrating or Believed Deep Enough to

Penetrate the Clay Rich Aquitard (Till),
Corporation, Moraine, Ohio.

Supplemental DOCC, General Motors

' Upper Lower )
Ground Depth Screened  prevation  Elevation Tl
Well ID Elevation (feet) Interval of Till of Till Thickness
(feet msl) (feet) (feet msl)  (feet msly
A 738 118 88 to 118 671 663 8
EAST 730.0 72 - - - -
FW-1 739.83 175 - NT NT NT
FW-2 736.24 160 - NT NT NT
FW-3 738.21 200 - 659 636 23
FW-4 730.87 160 93 to 133 641 619 22
GM-1 733.7 100 90 to 100 674 662.5 11.5
GM-21 723.79 55 4510 55 664 662V 2®
GM-22 728.67 54@ 44 to 54 NT@ NT@ NT@
GM-23 731.22 34 24 to 34 697.5 696" 0.5
GM-24 747.61 68 5810 68 NT NT NT
GM-25 747.05 58 48 to 58 692 689 3w
HR-8 740.77 76.5 54.2 to 64.2 665.8 6643V 1.5
HR-10 741.0 1255 115.5t0 125.5 NT NT NT
HR-12 741.0 130 120 to 130 NT NT NT
HR-13 733.2 85 75 to 85 677 667 10
SB-8 729.5 40.5 NA 698 690 8
11-A - 166 125 to 155 - - -
12 - 95 - - - -
22 - 114 8410 114 - - -
28 - 207 150 to 161 - - -
177 to 204
29 - - - - - -
30 730" 150 118 to 148 694 644 50
31 - 120 90 to 120 - - -
32 - 149 94 to 149 - - -
.34 - 141 106 to 138 - - -
39 - 115 90 to 115 PT PT PT

NA

PT
)

2)

3 -

4

No information.
Not applicable.

No till encountered.
Possible till present.
Boring terminated upon reaching till, till may be thicker than indicated.
The boring was terminated due to anger refusal, and may not have been deep enough to reach the tll.

Till was encountered at a higher than expected elevation, and the boring was terminated to avoid

breaching the till.
Estimated value.
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Table 2-2. Vertical Gradients from March 1995 through March 1997 in Shallow/Deep Well Pairs at Delphi Harrison Thermal Systems,
Supplemental DOCC, General Motors Corporation, Moraine, Ohio.

MEAN MEAN
WELL PAIR 3/6/95 6/5/95 8/28/95 10/30/95] 1995 |[3/12/96 6/10/96 7/31/96 9/9/96 10/30/96 11/11/9¢| 1996 |3/10/97

Nerthern End of Site

HR-%/HR-10 001 000 -0.01 0.07 002 [ -001  0.0] NA  0.01 NA 0.00 6.00 | -0.41

HR-11/HR-12 002 -001 -0.01 0.01 001 | 000 002 NA 0.01 NA 0.00 0.00 | -0.01
North Settling Lagoon Area

HR-3/HR-13 002 010 010 005 | 007 | 004 020 NA 005 NA 021 | 013 | o000

W-3-N/HR-15 0.38 0.25 0.35 0.21 030 | 0.29 0.33 NA 0.29 NA 0.21 0.28 0.11

W-4-N/HR-14 0.11 0.12 0.22 0.12 0.14 0.16 021 NA 0.24 NA 0.13 0.19 0.05
Southern End of Site

GM-8/GM-7R 0.08 0.34 041 021 0.26 007 016 0.06  -0.03 0.04 0.03 0.05 | -044

GM-10/GM-9 0.46 0.54 0.51 0.48 0.50 046  0.55 NA 0.51 NA 0.50 0.50 0.00

GM-16/GM-15 172 141 1.94 1.83 172 | 180 18 -1.68" 175 1.79 179 | 1.80% | 022

GM-2/GM-1 0.28 0.50 0.55 0.42 044 | 037 0.50  0.53 0.43 0.40 0.40 0.44 0.01

GM-18/GM-13 1.53 1.66 1.69 1.57 1.61 1.52 1.60 1.55 1.28 1.52 0.18 1.27 0.07

GM-17/GM-11 1.00 2.16 1.22 1.10 1.37 131 084" 106 1.00 1.04 1.03 1.099 | -0.02

GM-6/GM-3 0.50 0.73 0.80 0.63 0.66 0.23 046  0.31 0.19 0.23 0.21 027 | -0.28

4S/GM-5 0.76 0.64 0.68 0.58 0.67 0.50 0.56  0.61 0.48 0.46 0.44 0.51 | -0.17
Mean (Southern End of Site) 0.79 100 097 0.85 0,90 0.78 0.81 0.69 0.70 0.78 0.57 0.72 | -0.08

Notes:

+ Indicates a downward gradient.
- Indicates and upward gradient.
Possible measurement error.

1996 Mean does not include data point with possible measurement error.
Upper Aquifer Recovery Well TW-2 began operating on January 30, 1996,
Lower Aquifer Well DN-13 was shut down during February 1997 due to mechanical problems.
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Table 2-3..  Detected and Total VOCs in Upper-Aquifer Wells, Upgradient from the Site, Supplemental DOCC, General Motors
Corporation, Moraine, Ohio. -

PARAMETER UNITS 3/94 6/94  8/94 9/94 11/94 3/95 6/95 8/95 12/95 3/96 6/96 9/96 11/96
HR-9
1,1,1-Trichlorocthane ug/L 14.8 14 NA 117 155 152 135 142 NA 144 177 144 159
1,1-Dichloroethane ug/L 511 60 NA 582 60 513 571 492 NA 579 584 545 601
1,2-Dichloroethane ug/L e -- NA 1.4 -- 1.2 1.4 1.2 NA 2.1 1.7 23 23
Chloroethane ug/L 28.5 29.3 NA 38 333 284 432 416 NA 504 384 437 347
trans-1,2-Dichloroethene ug/L 1.6 21 NA 1.7 2.5 2.1 2.4 2 NA 25 20 26 31
Trichloroethene ug/L 115 12.6 NA 126 156 139 137 103 NA 129 94 142 168
TOTAL VOCs " ug/l 107.5 118 1236 1269 1121 1313 1185 140.2 127.6 1317 1329
HR-11
1,1,1-Trichloroethane ug/L -- - NA -- -- -- 1.6 1.2 NA -- 1.1 - --
1,1-Dichloroethane ug/L 13.8 16.3 NA 145 159 155 268 262 NA 204 231 20 15.5
trans-1,2-Dichloroethene ug/L - - NA - - - 21 23 NA - 1.6 - -
TOTAL VOCS ug/L 13.8 16.3 145 159 155 305 297 204 258 20 15.5
GM-24
1,1,1-Trichloroethane ug/L NA NA 458 NA NA NA 261 NA NA NA NA 2.1 NaA
TOTAL VOCS ug/L 458 26.1 26.1
GM-25 ,
Toluene ug/L NA NA NA NA NA NA NA NA 29 NA NA NA NA

NA Net analyzed.

ug/lL.  Micrograms per liter.

Not detected.

VOCs Volatile organic compounds.
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Table 2-4.

Summary of Results of Total Metals in Groundwater Samples from the Moraine Engine and Moraine

Assembly Facilities, Suppplemental DOCC, General Motors Corporation, Moraine, Ohio.

Analytical Sample ID
Parameter Method GM-21 GM-22 GM-23 DUP-24 GM-24 RB-13
Arsenic 7061 <0,005 0.0936 0.0751 _NA <0.005 NA
Barium 6010 0.136 0.79% 0.588 'NA 0.226 NA
Cadmium 7131 <0.001 0.0015 <0.001 NA <0.001 NA
Chromium 7191 0.003 0.0044 0.0468 NA <(.002 NA
Lead 7421 <0.005 0.0676 0.0584 NA <0005 NA
Mercury 7470 <0.0002 0.0002 <0.,0002 NA <0.0002 NA
Nickel 6010 <0.015 0.271 0.0343B 0.0416 0.015 <0.015
Selenium 7740 <0.005 <0.005 <0.005 NA <0.005 NA
Silver 6010 <0.001 <0.001 <0.001 NA <0.001 NA
Zinc 6010 0.016B 0.292 0.233 0.231 0.0214 0.0068B

All concentrations are reported in milligrams per liter (mg/L),
DUP-24 is a field duplicate of GM-23.

RB-13 is a bailer rinseate blank.

B Parameter was also detected in a laboratory blank,

NA Not analyzed.
< Not detected above the detection limit.

NGMOTORS\DOCCTINTABLEI4.DOC
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Table 2-5.  Detected and Total VOCs in Lower-Aquifer Monitor Wells Upgradient from the Site,
Supplemental DOCC, General Motors Corporation, Moraine, Ohio.

Parameter Units 3/94 6/94 11/94 3/95 6/95 8/95 3/9 6/96 8/96¢ 11/96
HR-10 5
Carbon Disulfide ug/l 23 - e - - - - - - -
ToTAL VOCs &L 23
HR-12
1.1-Dichloroethane ug/L. - - 14 1.1 1 1.1 19 18 22 23
Vinyl Chloride ug/l. 62 8.1 6 - 7.5 6 7 78 54 .37

TOTAL VOCS uwl 62 81 74 11 85 71 89 96 76 60

ug/l.  Micrograms per liter
- Not detected -
VOCs Volatile organic compounds :

[\GMCTCRS\DOCCTSATABLEZ-5.D0OC
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Table 2-6.  Detected and Total VOCs in Upper-Aquifer Monitor Wells at the Engine Plant,
Supplemental DOCC, General Motors Corporation, Moraine, Ohio.

PARAMETER Units 6/93 8/93 9/93 8/94 6/95
GM-23
Tetrachloroethene ug/L NI NI NI 8570 14,200
Trichloroethene ug/L NI NI NI 1,890  .1,500
Vinyl Chloride ug/L NI NI NI 1,3807 -
TOTAL VOCS ug/L 11,840] 15,700
ME-6
1,1,1-Trichloroethane ug/L NA - 17.1 NA -
1,1-Dichloroethane ug/L NA - 1.6 NA -
Tetrachloroethene ug/L NA 52.6 85.6 NA 167
trans-1,2-Dichloroethene ug/L NA - 15 NA -
Trichloroethene ug/L NA 221 330 NA 246
TOTAL VOCS ug/L 273.6 4171 413
ME-3 ) _
1,1,1-Trichloroethane ug/L 132 NA 9.1 NA 12.7
Tetrachloroethene ug/L 30.7 NA 243 NA 56
Toluene ug/L 1.6 NA -- NA -
Trichloroethene ug/L 38.1 NA 304 NA 136
TOTAL VOCS ug/L 836 63.8 204.7
GM-22
1,1, 1-Trichloroethane ug/L NI NI NI 4.2 8.7
1, 1-Dichloroethane ug/L NI NI NI 1.5 34
Tetrachloroethene ug/L NI NI NI 9 94
Trichioroethene ug/L NI NI NI 342 22.4
TOTAL VOCS ug/L o 489 53.8

NA Not analyzed.
NI Not installed.

ug/l.  Micrograms per liter.

-- Not detected.

J Estimated concentration.
VOCs Volatile organic compounds.

NGMOTORSWDOCCIYATABLE2-DOC

GERAGHTY & MILLER,INC. ¥



Table 2-7.  Detected arid Total VOCs in Upper-Aquifer Monitor Wells Downgradient from the
Moraine Engine and Moraine Assembly Facilitics, Supplementai DOCC, General Motors
Corporation, Moraine, Ohio.
Parameter Units 1/93* 6/93 11/93 6/94 8/94 10/94* 11/94 6/95 11/93
EAST '
1,1,1-Trichloroethane ug/l. 189 NA NA NA NA 16 NA NA NA
1,1-Dichloroethane ug/L 8 NA NA NA NA 105 NA NA NA
Tetrachloroethene ug/l. 794 NA NA NA NA 624 NA NA NA
Trichloroethene ug/L 834 NA NA NA NA 714 NA NA NA
TOTAL VOCS ug/L 1897 160.3
GM-21
1,1,1-Trichloroethane ug/lL. NI NI NI NI 228 NA NA 154 NA
1,1-Dichlorocthane ugll Nl NI NI NI 832 NA NA - NA
Trichloroethene g/l NI NI NI NI 361 NA NA 252 NA
trans-1,2-Dichloroethene  ug/L NI NI NI NI 6.2 NA NA - NA
TOTAL VOCS ug/L 398.2 2674 NA
GM-2
1,1,1-Trichloroethane ug/l. 137 127 138 112 NA NA 94 214 87
1,1-Dichloroethane ug/L 3.1 -- 2.2 1.8 NA NA 24 34 34
Tetrachloroethene ug/L. 7.6 91 106 89 NA NA 112 126 102
Trichioroethene ug/L 108 102 102 896 NA NA 898 104 875
Trans-1,2-dichloroethene  ug/L -- - - - NA NA - - 13
TOTAL VOCS ug/l. 1324 1238 1286 1286 1286 1414 1111
WsU-24 -
1,1,1-Trichloroethane ug/L NA NA NA NA NA 3.1 NA NA NA
Tetrachloroethene ug,. NA NA NA NA NA 2.3 NA NA NA
Trichloroethene ugL NA NA NA NA NA 207 NA NA NA
TOTAL VOCS ug/L 26.1
NA Not analyzed

NI Not installed

ug/lL.  Micrograms per liter

-- Not detected

VOCs Volatile organic compounds
* RFI Sampling events

TAGMOTORS\DOCCIPRTABLEZ- T DOC
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Table 2-8.  Detected and Total VOCs in Lower-Aquifer Monitor Wells Downgradient from the
' Moraine Engine and Moraine Assembly Facilities, Supplemental DOCC, General Motors

Corporation, Moraine, Ohio.
Parameter Units 1/93* 6/93 11/93 6/94 10/94* 11/94 6/95 11/95
GM-1
1,1,1-Trichloroethane ug/L 8 9 59 54 NA 36 48 37
Tetrachlcroethene ug/L 47 6.6 46 48 NA 35 52 4.6
Trichloroethene ug/L 424 58 44 496 NA 441 3557 466
TOTAL VOCs ug/. 551 736 545 598 512 657 549
GM-20D
Tetrachloroethene ug/l. NI NI NI NI 6.1 NA NA NA
Trichloroethene ug/l. . NI NI NI NI 18 NA NA NA

TOTAL VOCs ug/L 7.9

NA Not analyzed
NI Not installed

ug/l.  Micrograms per liter

- Not detected
VOCs  Volatile organic compounds
* RFI Sampling events

DRIOTORSOCCIFNTARLEL B DOC .
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Page 1 of 4
Table 3-1  List of Areas of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Ohio.
AOI . SWMUs Identified in the SWMUs Identified in the
Number AOI Title PA/VSI! Amended Order? AOI Status
Former Frigidaire Plant 2 |

1 Former Acid-Alkali Tank for #2 and #4 Closed
Anozide Systems’

2 Former Acid-Alkali Tank for #5 Anozide Closed
System’

3 Former Acid-Alkah Tank for #6 Anozide Closed
System’ ‘

4 Former Acid-Alkali Tank for Hand Anodize Closed
Process’ '

5 Former Acid-Alkali Tank for #4 Pickle Closed
Process®

6 Former Acid-Alkali Tank for Udylite Etch Closed
System®

7 Former Oil House Area’ Closed

Former Frigidaire Plant 3

3 Former Acid-Alkah Tanks for Closed
Plating/Pickling Processes’

9 Former Cyanide Processing Tank’ Closed

10 0il Separator Area® Closed

11 Former Porcelain Manufacturing Area® Closcd

12 Former Frigidaire Plant 3 USTs’ Closed

GERAGHTY & MILLER, INC.
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Page 2 of 4
Table 3-1  List of Areas of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Ohio.
AOI . SWMUs Identified in the SWMUs Identified in the
Number AOI Title PA/VSI! Amended Order? AOI Status

Moraine Engine (Current Facility)

13

14
15
16

17

18
19
20
21
22

23
24

Buildings 4, 6, and 13

Former Hazardous Waste Storage Pad

Former Frigidaire Plant 2 Tanks - Three Oil
Tanks :

Former Frigidaire Plant 2 Tanks - Gasoline
Tank

Building 15

Former Moraine Engine Fuel USTs
Chip Salvage Area

Moraine Engine Tank Farm

High Bay Area Storage Pad

Satellite Accumulation Arecas

Wastewater Collection System

Non-Hazardous Waste Storage Pad

Moraine Assembly (Current Facility)

25

Former Paint Shop Sludge Pits

SWMU 3 - Hazardous Waste
Storage Pad

SWMU 7 - Chip Salvage Area
SWMU | - Bulk Tank Farm
SWMU 4 - High Bay

SWMU 6 - Satellite
Accumulation Areas

SWMU 5 - Wastewater Sumps
SWMU 2 - Waste Storage Pad

SWMU 3 - Transfer Sump and
Paint Pits

Chip Salvage Area
Bulk Tank Farm
High Bay

Wastewater Sump System

Waste Storage Pad

Transfer Surnp and Paint
Booth Water Processing
System

Closure Pending'

Closed’
Closed
Closed®

Closed®

Closed®
Active
Active
Active

Active

Active

Active .

Inactive

GERAGHTY & MILLER, INC.
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Table 3-1  List of Areas of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Ohio.
AOI . SWMUs ldentified in the " SWMUs Identified in the
Number AOI Title PA/VSI' Amended Order? AOI Status

26 Moraine Assembly Process Waste _ Active
Collection Systems

27 Former Hazardous Waste Container Storage SWMU | - Hazardous Waste Closed’
Area Container Storage Unit '

28 Moraine Assembly Tank Farm SWMU 2 - Bulk Tank Farm Active

29 Mix Room Storage Tank Active

30 Moraine Assembly Flammable Active
Collection/Storage Containment Arca ’

31 Moraine Assembly West Haulaway Storage . Active
Tanks

32 Moraine Assembly East Haulaway Storage Active
Tank ;

33 Moraine Assembly Former Paint Shop Inactive
Storage Tanks '

Historical Areas

34 Excavation Area 1 Closed

35 Excavation Area 2 Closed

36 Former Southwest ASTs . Closed

' U.S. EPA designation for SWMUs identified in the PA/VSI (PRC Environmental Management, Inc. 1991a and b).
? U.S. EPA designation for SWMUs identified in the Amendment to the Administrative Order (April 1997).
: Former AOI location is the current Moraine Engine facility.

9
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Page 4 of 4
Table 3-1  List of Areas of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Chio.

* Former AOI location is the current Moraine Assembly facility.

> Closure was approved by Ohio EPA.

¢ Closure of the tank was approved by BUSTR.

AOI Area of Interest

DOCC Description of Current Conditions

SWMU  Solid Waste Management Unit : :

INGMOTORS\DOCCTINTARLES-1.DOC
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Table 3-2.

Page 1 of 12

Summary of Areas Of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Ohio,

AO1

Current
Status

Description and Waste Type

Evidence of Release

Potential Significance

FORMER FRIGIDAIRE PLANT 2

I.

Former Acid-
Alkali Tank
for #2 and #4
Anodize
Systems

Former Acid-
Alkali Tank
for #5 Anodize
System

Former Acid-
Alkali Tank
for #6 Anodize
System

Cleaned out and
closed in place
by backfilling in
1979,

Cleaned out and
closed in place
by backfilling in
1979.

Cleaned out and
closed in place
by backfilling in
1979,

18,000-gallon underground concrefe tank with no
secondary containment; built in 1951; outdoors;
used to prevent and control flow of slug discharges
to process sewer from process tank dumps. Process
solutions consisted of alkaline cieaners, sodium
hydroxide etchants, nitric acid, and sulfuric acid.
Metal processed was aluminum. No hazardous
constituents were managed at this AOI

24,000-gallon underground concrete tank with no
secondary containment; built in 1954; indoors;
used to prevent and conirol flow of high- and low-
pH slug discharges to process sewer from process
tank dumps. Process solutions consisted of alkaline
cleaners, sodium hydroxide etchants, nitric acid
and sulfuric acid. Metal processed was aluminum,
No hazardous constituents were managed at this
AQL

30,000-gallon underground concrete tank with no
secondary containment; built in 1956; outdoors;
used to prevent and control {low of high- and low-
pH slug discharges to process sewer from process
tank dumps. Process materials included nitric,
sulfuric and phosphoric acids, nickel sulfate, dyes,
and aikali cleaners. Metal processed was
aluminum, A hazardous constituent (nickel) was
managed at this AQIL, but chlorinated VOCs were
not managed..

No documented releases and
no evidence of a release based
on groundwater quality.

No documented releases and
no evidence of a release based
on groundiwater quality.

No documented releases and
no evidence of a release based
on groundwater quality.

Not a potentially significant source of
contamination. This AOI was
removed 18 years ago. In addition,
aluminum is a naturally occurring
element and essential nutrient in a
normal diet; therefore, it was not
included in the Delphi Thermal
Moraine RFI Baseline Risk
Assessment.

Not a potentially significant source of
contamination. This AOI was
removed 18 years ago. In addition,
aluminum is a naturally occurring
element and essential nutrient in a
norinal diet; therefore, it was not
included in the Delphi Thermal
Moraine RF1 Baseline Risk
Assessment.

Not a potentially significant source of
contamination. This AOI was
removed 18 years ago. In addition,
aluminum is’a naturaity occurring
element and cssential nutrient in a
normal diet; therefore, il was not
inciuded in the Delphi Thermal
Moraine RFI Bascline Risk
- Assessment.

GERAGHTY & MILLER, INC.
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Page 2 o[ 12

Summary of Areas Of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Ohio.

AOl

Current
Status

Description and Waste Type Evidence of Release

Potential Significance

4. Former Acid-

Alkali Tank
for Hand
Anodize
Process

Former Acid-
Alkati Tank
for #4 Pickle
Process

Former Acid-
Alkali Tank
for Udylite
Etch System

Cleaned out and
closed in place
by backfilling in
1979.

Cleaned out and
closed in place
by backfilling in
1979.

Cleaned out and
closed in place
by backfilling in
1979.

No documented releases and
no evidence of a release based
on groundwater quality.

11,000-gallon underground concrete tank with no
secondary containment; built in 1954; indoors;
used to prevent and control flow of slug discharges
to process sewer from process tank dumps.
Process solutions included phosphoric, nitric, and
sulfuric acid, and alkali cleaners. Metal processed
was aluminum. No hazardous constituents were
managed at this AQI,

No documented releases and
no evidence of a release based
on groundwater quality.

17,000-gallon underground concrete tank with no
secondary containment; built in 1969; outdoors;
used to prevent and control slug discharges to
process sewer from process tank dumps. Process
solutions included ferric sulfate and nickel sulfate,
sulfaric acid, alkali cleaners. Metal processed was
iron. A hazardous constituent (nickel) was
managed at this ACI, but chlorinated VOCs were
not managed.

No documented releases and
no evidence of a release based
on groundwater quality.

26,000-gallon underground concrete tank with no
secondary containment; built in 1952; indoors,
Used to prevent slug discharges to process sewer
from process tank dumps. Process solutions
included nitric acid and alkalis (sodium
hydroxide). Metals processed were aluminum and
copper. A hazardous constituent (copper) was
managed at this AQI, but chlorinated VOCs were
not managed.

Not a potentially significant source of
contamination. This AQI was
removed 18 vears ago. In addition,
aluminum is a naturally occurririg
clement and essential nutrient in a
normal diet; therefore, it was not
included in the Delphi Thermal
Moraine RFI Baseline Risk
Assessment.

Not a potentially significant source of
contamination. This AOI was
removed 18 years ago. In addition,
iron is a naturally occurring element
and essential nutrient in a normatl
diet; therefore, it was not included in
the Delphi Thermal Moraine RFI
Baseline Risk Assessment,

Not a potentially significant source of
contamination. This AO{ was
removed 18 years ago. In addition,
aluminum is a naturally occurring
element and essential nutrient in a
normal diet; therefore, it was not
included in the Delphi Thermal
Moraine RFI Baseline Risk
Assessment.

GERAGHTY & MILLER, INC.
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Table 3-2.  Summary of Areas Of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Ohio.

AO1

Current
Status

Description and Waste Type Evidence of Release

Potential Significance

7. Former Qil
House Area

Removed from

service in 1979,

Buildings
demolished.
Some tanks
removed and
replaced.

Former Bldg. 7 and area north of building used to ~ No documented releases, but
store, transfer, and mix virgin chemicals including  the potential for past releases
oils, paints, thinners, solvents, acids, toluene was likely based on soil and
diisocyanate (TDI), and resins. Constructed at groundwater quality.

least as early as 1949, Materials were stored both

in drums and tanks. Outside tank farm 17 ASTs

ranging from 8,000 to 30,000 gallons and three

15,000-gallon USTs used to store 0il. Tanks Ad-

Al3 and A17-A20 were provided with gravel and

concrete containment dikes for spill containment.

Spent materials were also-handled in the area, such

as TDI-contaminated solvent, oils, thinners, 1,1,1-

trichlorocthane, tetrachloroethene, trichloroethene,

perchloroethane, and sludges containing

chromium, nickel, and phosphorus. Hazardous

constituents were managed at this AOI, including

chlorinated VOCs.

This AOI may be a potentially
significant source for soil and
groundwater contamination.

GERAGHTY & MILLER, INC, &9
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Table 3-2.  Summary of Areas Of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Ohio.
AOI CSl:;:z'slt Description and Waste Type Evidence of Release Potential Significance

FORMER FRIGIDAIRE PLANT 3

8. Former Acid-
Alkali Tanks
for Plating/
Pickling
Processes

9. Former
Cyanide
Processing
Tank

10. Former 0Qil
Separator
Area

Tanks removed
in 1979.

Tank removed in
1979.

Removed in
1979,

Two 48,000-gallon concrete below-ground holding
tanks near northwest corner of Bldg. 19, west of
Springboro Road. Constructed in 1966. Used to
prevent and control slug discharges to process
sewer from process tank dumps. Process solutions
inciuded ferric sulfate, nickel sulfate and sulfuric
acid from pickling; zinc from zinc platers and
ELPO bonderites; chrome (converied from
hexavalent to trivalent chromium by using sodium
sulfite to form sodium dichromate prior to
discarding); sodium hydroxide to control pH;
alkaline cleaners. This AOI managed hazardous
constituents (nickel and zinc), but chlorinated
VOCs were not managed.

38.000-gallon above-ground, outdoor, concrete
tank built in 1966 near northwest corner of Bldg.
19; acid-resistant coating inside. Contained cyanide
solution used to buffer pickling solution. This AQI
managed a hazardous constituent {cyanide), but
chlorinated VOCs were not managed.

200-gat underground pit and three ASTs (300, 375,
and 475 gallons); indoors at south end of Bldg. 19.
Date of construction is not known. Contained oil
drained from screw machine metal chips, filtered,
and stored in ASTSs for reuse. Hazardous _
constituents were potentially managed at this AOI,
but chlorinated VOCs were not managed.

No documented releases and
no evidence of a release based
on groundwater quality.

No documented releases and
no evidence of a release based
on groundwater quality.

No documented releases and
no evidence of a release based
on groundwater quality.

Not a potentially significant source of
contamination. This AOI was "
removed 18 years ago.

Not a potentially significant source of
contamination. This AOI was
removed 18 years ago.

Nol a polentially significant source of
contamination. This AOI was
removed 18 years ago,

GERAGHTY & MILLER, INC.
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Table 3-2.  Summary of Areas Of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Ohio.
Current . . C Qi s
AOI Stat Description and Waste Type Evidence of Release Potential Significance
us
11. Former Tank removed in  4,000-gal above-ground holding tank inside Bldg.  No documented releases and Not a potentially significant source of
Porcelain 1979 19 stored porcelain frit. Constructed in 1965. No no evidence of a release based  contamination. This AOI was
Manufacturing hazardous constituents were managed at this AOL.  on groundwater quality. removed 18 years ago.
Area '
12. Former Tanks removed  Two 6,000-gal UJSTs ncar southeast corner of No documented releases and Not a potentially significant source of
Frigidaire in 1979. Bldg. 19. Contained gasoline. Hazardous no evidence of a release based  contamination. This AOI was

Plant 3 USTs constituents (BTEX and lead) were managed at this

AOI, but chlorinated VOCs were not managed.

MORAINE ENGINE (Current Facility)

13. Buildings 4,6, Inactive since Former Frigidaire service parts manufacturing

and 13 1979. Buildings areas; also used for chemical storage, offices;
were demolished  AST’s for oil recovery. Contaminated materials in
in 1996 and is building included PCBs in floor blocks, paint;
pending closure. -cadmium from plating. This AOI managed
hazardous constituents, including chlorinated
VOCs.

14, Former Ohio EPA- Ramped and curbed concrete pad inside Bldg. 13
Hazardous approved clean for storage of drummed hazardous waste, including
Waste Storage  closure 1993. chiorinated VOCs. Contents included chlorinated
Pad solvents, waste thinner and paint solids, corrosive

wastes, old and new floor stripper studges, lab
chemicals (barium and cyanide). Operation began
in 1978. '

on groundwater quality,

No documented releases, but
the potential for past releases
was likely.

No evidence of a release under
Ohio EPA-approved closure.

removed 18 years ago.

This AOI may be a potentially
significant source for soil and
groundwaler contamination.

Not a potentially significant source of

.contamination.

GERAGHTY & MILLER, INC.
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Table 3-2.  Summary of Areas Of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Ohio,
AOI Current D o dwW . f Rel P ial Sieni
Status escription an aste Type Evidence of Release otential Significance
15. Former Oil tanks Three 10,000-galion USTs west of Bldg. 2, stored No documented releases and Not a potentially significant source of
Frigidaire removed in virgin hydraulic oil, Built in 1960°s. Hazardous no evidence of a release based  contamination,
Plant 2 Tanks - 1979, constituents were potentially managed at this AOI,  on groundwater quality,
Three OQil but chlorinated VOCs were not managed. ’
Tanks
16. Former Gas tank 10,0600-gatlon steel tank west of Bldg. 2. Stored Known release to soil from Not a potentially significant source of
Frigidaire removed and gasoline, Instatled in 1965. Emptied, cleaned, and  gasoline UST, remediated by contamination.
Plant 2 Tanks - BUSTR- removed in 1989. Hazardous constituents (BTEX  excavation. Subseguent

17

18.

Gasoline Tank

Building 15

Former
Moraine
Engine Fuel -
USTs

approved closure
in 1992,

Tank removed
and BUSTR-
approved closure
in 1994,
Building is
inactive.

Tanks removed
and BUSTR-
approved closure
in 1991.

and lead} were managed at this AOI, but
chlorinated VOCs were not managed.

900-gallon steel UST at north wall of Bldg. 15;
stored used oil [romn garage operations. Unknown
age, removed in 1994, Bldg. 15 contained a truck
maintenance repair area, an equipment steam booth
area, and a mainienance spray booth area.
Hazardous constituents were managed at this AOI,
including chlorinated VOCs.

Two 6,000-gatlon fiberglass-reinforced plastic
tanks east of Bldg. 12; contained gasoline and
diesel fuel. Constructed in 1981. Hazardous
constituents (BTEX and lead) were managed at this
AOI, but chierinated VOCs were not managed.

. groundwater investigation

showed groundwater had not
been affected.

No evidence of a release from
the UST during closure, soil
samples below BUSTR action
levels. No documented
releases from Bldg, 15, but the
potential for past releases was
likely based on groundwater
quality.

No evidence of a release, soil
samples below BUSTR action
levels.

The former UST is not a potentially
significant source of contamination,
but Bldg. 15 may be a potentially
significant source of soil and
groundwater contamination.

Not a potentially significant source of
contamination.

GERAGHTY & MILLER, INC.
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Table 3-2.  Summary of Areas Of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Chio.

AOI Current

Status Description and Waste Type Evidence of Release Potential Significance
19. Chip Salvage Active unit. 100 x 50-ft concrete area inside west end of Bldg. - No documented releases and Not a potentially significant source of
Area 2 used for collection and processing of fine metal no evidence of a release based  contamination.
pieces (irom, steel, and aluminum) from machining  on groundwater quality. ' )
operations, silos store dry chips prior to o
reclamation; silo holds oils and water for
reclamation. Contents include iron, steel, and
aluminum chips; oils. Built in 1980. No
hazardous constituents were managed at this AOI
20. Moraine Active unit. Outdoor area including 15 steel ASTs, a holding No documented releases and Not a potentially significant source of
Engine Tank sump, and tanker-truck unloading area. Tank #12 no evidence of a release based  contamination.
Farm empty and formerly contained used engine and on groundwater quality.

21. High Bay Area  Active unit,
Storage Pad

hydraulic oils; others hold virgin chemicals. Area
10,000 fi? paved with concrete, sloped to 22,000-
gal acid-proofed blind sump to collect rainwater
and contain any release, fenced, and enclosed by 3-
ft-high retaining wall. Constructed in 1980.
Hazardous constituents are potentially managed at
this AOI, but chlorinated VOCs are not managed.

2,000-ft* indoor area at south end of Bldg. 2 used No documented releases and
for storage of empty drums, drums of non- no evidence of a release based
hazardous wastes, recyclables, and since 1992, on groundwater quality.
<90-day storage of hazardous wasle {(eg., lead

sludge, flammable liquids). Contents include used

engine and hydraulic oils, unused/obsolete

chemicals. Surrounded by trench drain leading to

blind sump. This AOI manages hazardous

constituents (formerly including chlorinated VOCs)

but for <90 days.

Not a potentially significant source of
contamination.

GERAGHTY & MILLER, INC. ’:’
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Table 3-2.  Summary of Areas Of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Ohio.

AOI

Current
Status

Description and Waste Type

Evidence of Release

Potential Significance

22, Satellite
Accumulation
Areas

23. Wastewater
Collection
System

24. Non-
Hazardous
Waste Storage
Pad

Active unit.

Active unit,

Active unit.

One 55-gallon drum storing <55-gal at Carpenter
Shop of hazardous waste {paint waste and thinner)
and the Conrod Dept. (lead-bearing sludge).

Stored indoors, monitored, removed for offsite
disposal. Hazardous constituents are managed at
this AOI, but chlorinated VOCs are not managed.

Six underground zone sumps with 80 gpm pumps
and a 2-compartment final sump (30,000 gallons +
7,000 gallons) located inside building. Contain
process wastewater, coolants, oils, corrosives, and
metal-contaminated wastewaters. Acid-proofed
concrete. Constructed 1980. Occasionally may
manage characteristically hazardous waste (D002),
but chlorinated VOCs are not managed.

157.5 x 200-f1 concrete slab north of Moraine
Engine facility. Sloped to center catch basin,
Drains to 22,000- gallon Tank Farm Sump basin.
Non-hazardous waste stored in luggers, roll-offs,
Contains debris (soil, concrete, equipment). AOI
manages hazardous constituents, but chlorinated
VOCs are not managed.

No documented releases and
no evidence of a release based
on groundwater quality.

No documented releases and
no evidence of a release based
on groundwater quality.

No decumented releases and
no evidence of a release based
on groundwater quality.

Not a potentially significant source of
contamination.

Not a potentially significant source of
conlamination.

Not a potentially significant source of
contamination,

GERAGHTY & MILLER, INC. &
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Summary of Areas Of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Ohio.

AOI

Current
Status

Description and Waste Type

Evidence of Release

Potential Significance

MORAINE ASSEMBLY (Current Facility)

25.

26.

Former Paint
Shop Sludge
Pits

Moraine
Assembly
Process Waste
Collection
Systems

Removed from
service and
cleaned out in
1994. Currently
inactive.

Active unit.

Two 200,000-gallon pits to collect paint residue.
Residue treated, deposited in transfer sump,
pumped to Treatment Plant (Delphi Thermal
Moraine). Contains paint sludges. Constructed
1980 and removed from service in 1994.
Hazardous constituents were potentially managed
at this AOI, but chlorinated VOCs were not
managed. :

Small sumps located throughout the plant collect
process wastewater which drains to final sump at
southwest corner of plant. Pumped to treatment
plant. Wastes include wastewater containing
electrodeposition painling wastewater and rinses,
auto fluids, paint sludges, ELPO phosphates, oily
wastes, alkaline cleaners. Constructed 1980,
Manages nonhazardous aqueous waste, at times
could be characteristically hazardous, but
chlorinated VOCs are nol managed.

No documented releases and
no evidence of a release based
on groundwater quality.

No documented releases and
no evidence of a release based
on groundwater quality.

Not a potentially significant sougce of
contamination.

Not a potentially significant source of
contatnination,

GERAGHTY & MILLER, INC.

w
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Table 3-2.  Summary of Areas Of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Ohio.

Description and Waste Type

Evidence of Release

Potential Significance

AOI Current
Status
27. Former Ohio EPA-
Hazardous approved clean
Waste closure in 1994,
Container

Storage Area

28, Moraine ) Active unit.
Assembly Tank
Farm

60 x 75-fi concrete area sloped to center drain:
stored hazardous waste in 55-gal drums at north
end, non-hazardous at south end. Maximum
capacity 2,160 55-gallon drums. Drain discharged
to a 10,000-gal-capacity blind sump. Built in
1980. Formerly used for temporary storage of waste
chlorinated solvents, waste oil, solvent-
contaminated waste oil and water, waste gasoline
and water, and paint sludge. Currently used for
storing empty drums and drums of used oil for
rectamation. This AOI managed hazardous
constituents including chiorinated VOCs.

14 outdoor steel bulk ASTs north of Bldg. 19;
includes tanker truck load/unload area. Qutside
coatings of insulation & paint. Twelve 15,000-
gallon tanks hold gasoline; diesel; motor oil;
antifreeze; transmission, axle, and power steering
fluids; reducing, purge, and reclaimed waste
solvents (this tank was clean closed with Ohio EPA
approval in 1994). 6,000-gallon tank holds
transmission fluid. 8,500-gallon tank holds
windshield fluid. Tanks on concrete pad sloped to
drain to 10,000-gallon wastewater collection sump
and diked by wall: loading area also drains to UST.
Constructed 1980. Hazardous constituents are
managed at this AOI, but chlorinated VOCs are not
managed.

No docomented releases and
no evidence of a release under
Ohio EPA-approved closure
and based on groundwater

quality.

No documented releases and
no evidence of a release based

. on groundwater quality.

Not a potentially significant source of
contamination,

Not a potentially significant source of
contamination.

GERAGHTY & MILLER, INC.

Dk
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Summary of Areas Of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Ohio.

AOI CSI:;::TS“ Description and Waste Type Evidence of Release Potential Significance
29, Mix Room Active unit. One 6,000-gallon tank at Paint Shop Mix Room No documented releases and Not a potentially significant source of
Storage Tank holds waste thinner for reclamation by outside no evidence of a release based  contamination.
contractors. Secondary containment in coated area.  on groundwater quality.
<90-day accumulation of hazardous waste, but N
chlorinated VOCs are not managed.
30. Moraine Active unit. Three secondary containment areas for collection No documented réleases and Not a potentially significant source of
Assembly of spills of flammabte fluids. All indeors. One no evidence of a release based  contamination.
Flammable 2,000-gallon spill containment area at east side of  on groundwater quality.
Collection/ plant is secondary containment for gasoline. Two
Storage 12,000-gallon areas at southeast corner of plant;
Containment one for secondary spill containment of ELPO
Area phosphate materials at the receiving dock, other
secondary containment for receiving dock, mix
room drains, bulk storage room. Hazardous
constituents could be managed at this AOI, but
chlorinated VOCs are not managed.
31. Moraine Active unit. Ten upgraded, monitored, fiberglass USTs. Used Known release to soil from Not a potentially significant source of
Assembly West to store diesel fuel, motor oil, waste oil, power filling operations. Impacted contamination,
Haulaway steering fluid, transmission fluid, hydraulic oil, and  soil was removed and

32,

Storage Tanks

Moraine Active unit.
Assembly East
Haulaway

Storage Tank

antifrceze. Hazardous constituents are managed at
this AOI, but chlorinated VOCs are not managed.

One upgraded, monitored, fiberglass UST. Used to
store unleaded gasoline. Hazardous constituents
are managed at this AOI, but chlorinated VOCs are
not managed. '

groundwater was not affected.
BUSTR-approved cleanup of
release.

No documented releases and
no evidence of a release based
on groundwater quality.

Not a potentially significant source of
contamination.

GERAGHTY & MILLER, INC. &
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Table 3-2.  Summary of Areas Of Interest, Supplemental DOCC, General Motors Corporation, Moraine, Ohio.
Current - . o
AOI Status Description and Waste Type Evidence of Release Potential Significance
atu
33. Moraine Inactive Two 4,000-gallon ASTs located outdoors. Builtin  No documented releases. Not a potentially significant source of
Assembly 1979/1980. Used to store stripper and purge contamination.
Former Paint solvent until 1993, Deactivated in 1994,
Shop Storage subsequently cleaned, and is currently empty. .
Tanks Hazardous constituents were managed at this AOL
HISTORICAL AREAS
34. Excavation Closed. Area identified on 1956 aerial photograph. Sufficient information is not No specific basis exists; however, a
Areal Information is not available to complete waste available to evaluate evidence  limited investigation to assess the
description and type. of a release. presence of contamination is
proposed.
35. Excavation Closed, Area identified on 1956 aerial photograph. Sufficient information is not No specific basis exists, however, a
Area2 I[nformation is not available to complete waste available to evaluate evidence  limited investigation to assess the
description and type. of a release. presence of contamination is
proposed.
36. Former Closed. AOI consists of four sets of concrete AST saddles Sufficient information is not No specific basis exists; however, a
Southwest within two earthen dike areas (1wo sets per dike). available to evaluate evidence  limited investigation to determine if 2
ASTS The tanks were installed approximately in the of a release, release may have occurred is

1940’s and 1950°s. It is unknown whether
hazardous constituents were managed at this AOI

proposed.

ACI - Area of Interest.

BUSTR - Bureau of Underground Storage Tank Regulations.

AST - Aboveground Storage Tank.
UST - Underground Storage Tank.

POMOTORSAOCCTINTARLER2 [

GERAGHTY & MILLER, INC.  &@
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PN Y S,
BOWSER-MORNER
4518 TAYLORSVILtE ROAD, P.0. BOX 51, DAYTON, OHIO 45401
ENGINEERING REPORT

REPORT T0: - General Motors: REPORT DATE:  Decemper 18, 198§
Moraine Engine Plant
P.0. Box 184 REPORY KO.: 51088-1285-927

Dayton, Ohio 45401
Attention: Mr. Vince Festa

REPORT ON: Underground Storage Tank Closure Investigation, Moraine
Engine Plant, Dayton, Ohio

1.0 PURPOSE OF INVESTIGATION

The purpose of this investigation was to determine i any contamination of the

soil has occurred due to leakage from an underground gasoline storage tank,

2.0 WORK_PERFORMED

On November 3, 1989, an underground gasoline storage tank was removed. The day
the tank was removed a representative from Bowser-Morner's Environmental staff was
at the site to observe and sample the excavated pit. Soils inside the pit and the
excavated material were analyzed with a photo-jonization detector or HNu meter.

The HNu meter estimates concéntrations, in parts per million {(ppm), of vo]atile

organic vapors escaping from the soil.

3.0 SAMPLING
On November 3, 1989, samples were collected in the excavation after the tank
had been removed. Samples of the soil from inside the pit were collected for che-
mical analysis.
s0i1 samples were collected from each wall and on the bottom at both ends of
the excavation. After screéning with the photo—ioniéer, three (3) samples were
selected for laboratory analyses.

The soil samples were taken to Bowser-Morner's Chemistry Laboratory, where they

All Reports Remain The Confidential Property Of Bowsar-Morner And No Publication Or Distribution
Of Roports May Be Made Without Our Express Writtan Consent Excapt As Authorizec By Coniract.



General Motors, Moraine Engine Plant

Report No. 51088-1289-827 '

December 18, 1989

Lage 2

were analyzed for total petroleum hydrocarbons (TPH), benzene-toluene-ethylibenzene-
xylene (BTEX),-total lead, and total cadmium. These type of test will indicate if
there are any petroleum hydrocarbons and/or gasoline products in the soil.

On November 13, 1989, additional samples were collected from the tank pit.
These sémp1es were used to détermine if soil contamination could be removed by: con- .
ventional excavation methods. Samples were obtained with a soil auger at a depth 3
feet below the existing pit bottom.

Additional samptles were'éoi]ected on Novemper 21, 1989, after the pit had been
further excavated. Samples kere obtained from.approximately 8 feet delow the ori-

ginal pit bottom.

4.0 RESULTS

4,1 FIELD OBSERVATIONS
No free product or water was observed in the excavated pit. There were some
visible signs of contamination present in the pit. The tank appeared to be in poor

condition, with obvious rusting and corrosion.

4.2 LABORATORY RESULTS

The following table lists the laborateory resulis obtained for the soil samples

submitted for laboratory analysis.

TABLE 1
| LABORATORY RESULTS
SAMPLE _ TPH (mg/kg)  BTEX (ug/kg)  LEAD (mg/kq)  CADMIUM (mg/kg)

NOVEMBER 3, 1989, 6-1NCH

Bottom North 76 460 (X} 18.8 1.8
Bottom South 111 N.D. N.D. N.D.
Bottom Mid 56 260 (X 11.9 N.D.



)

oy

General Motors, Moraine Engine Plian
Report No. 51088-1289-927
December 18, 1989

‘age 3
] TABLE 1 ~-- CONTINUED
NOVEMBER 13, 1889, 3-FEET
TPH BTEX LEAD EP LEAD CADMIUM EP CADMIUM
_ SAMPLE (mg/kg) (ug/kg) (mg/kg)  (mg/kg)  ( ) (€ )
Bottom North 32 N.D. 10.3 N.D. N, D, N.D.
Bottom South 33 N.D. 13.7 N,O. N.D. N.D.
Bottom Mid 33 N.D. 5.0 N.D. N.D. N.D.
NOVEMBER 21, 198G, 8-FEET
TPH BTEX
_ SAMPLE  (mg/kg)  {ug/kg)  EP LEAD {mg/kg) EP CADMIUM (mg/kg)
North End . 108 - 12,000 (B) N.D. N.D.
200,000 (T)
100,000 (E)
200,000 (X)
South End a1 140 (0 N.D. N.D.

N.D, = Not Detected.
The laboratory reports for the soil samples are attached.

5.0 CONCLUSIONS
Field observations and laboratory results indicated that soil contamination
is present in some of the s0ils that surrounded the removed tank. AS you are
aware, the State Fire Marshal's office will require further corrective actions.
The State Fire Marshal will reguire that tha full extent of contamination
be defined and possibly a site assessment,

If you have any questions, please contact us.

Respectfully submitted,

Bowser-Morner Associates, Inc.

JOF/mja{#174) '
i-Client Jeffrey D. Floyd
3-Flie Project Manager

BOWS
MORNER
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TABLE 2

RESULTS OF BTEX, TPH, AND TOTAL LEAD
FROM GROUND-WATER AND QA/QC SAMPLES

CPC-MORAINE ENGINE PLANT
i MORAINE, OHIO
DETECTION TRIP  DRILLING
ANALYTE LIMIT  ME-1 ME2 ME-3  ME4 MES ME.” ME6 ME-5(1) BLANK WATER
BENZENE 1.0ug/ - - - - - - - - - -
TOLUENE 1.0ugn - - - - - - - - - .
ETHYLBENZENE 1.0ugh - - - - - - - - - -
XYLENES 1.0ugn - - - - - - - - - -
TOTAL PETROLEUM
HYDROCARBON 2.0 mgA - - - - 3% 10 16 - NA NA
TOTAL LEAD 0005mgd 0102 044 029 028 066 020 063 - NA NA

-- Below Detection Limit

(1} Quality Control Field Blank
* Dupiicate of ME-$

NA Not Analyzed



TABLE 3

RESULTS OF BTEX, TPH AND TOTAL LEAD ANALYSIS
FROM BACKGROUND SOIL
CPC MORAINE ENGINE PLANT
MORAINE, OHIO

ME-1 ME-5 ME-6

ANALYTE UNITS  (23-25) (22-24) (22-24)
BENZENE ugkg <113 <10 <10
TOLUENE ug/kg -' <113 <10 <10
ETHYLBENZENE ugkg <113 <10 <10
XYLENES ugkg <113 <10 <10
TOTAL PETROLEUM
HYDROCARBONS mg/kg 8300 160 68
TOTAL LEAD mgkg 252 <396 <485

Values reported with a "less-than" sign (<) indicate below detection limit.
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Former Gasoline UST Quarterly

Groundwater Monitoring Data

Geraghty & Miller, Inc.
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TABLE 1

SUMMARY OF LABORATORY ANALYSIS OF
GROUND-WATER SAMPLES FROM THE

MORAINE ENGINE PLANT
MORAINE, OHIO

SAMPLE ID ' UNITS{ ME-1 | ME-2 | ME-3| ME4 | ME-5 | ME-6 | ME-5 1
June and July, 1990 (Site Investigation)
Benzene ug/! <1 <1 <1 <1 <1 <] <1
Toluene { ug/l <1 <1 <1 <1 <1 <1 <1
Ethylbenzene ug/1 <1 <1 <1 <1 <1 <1 <1
Xylenes . ‘ugfl 1 <1 <1 |"<1 <1 <1 <1 <1
Total Petroleum mg/! <2 <2 <2 <2 36 10 16
[Hydrocarbons

| April 12, 1991 (First Quarterly Event)

Benzene ug/1 <05 | <05 | <05 | <05 | <05 | <05 | <05
Toluene ug/l <05 | <05 <05 | <05 | <05 | <05 | <05
Ethylbenzene ug/l | <05 | <05| <05] <05 | <05 | <05 | <05
Xylenes ug/l <1 <1 | <05] <05 | <05 | <05 | <05
Total Petroleum mg/l <1 <1 <1 <1 <1 <1 <1
Hydrocarbons
July 9, 1991 (Second Quarterly Event)
Benzene ug/l <05 § <05) <05] <05 | <05 | <.05]| <05
Toluene ug/1 <05 | <05] <05 <05 | <05 | <05 | <05 |
Ethylbenzene ug/l | <05 | <05| <05 | <05 | <05 | <05 | <05 |
Xylene ug/1 <10 | <1.0] <05 | <05 | <05 | <05 | <05 "
Total Petroleum mg/l | <1.0 | <10 | <1.0| <10 | <10 | <1.0 | <10 I}
Hydrocarbons
{October 16, 1991 (Third Quarterly Event) "
Benzene ug/1 <05 | <05 <05 | <05 15 <05 | <05
Toluene ug/1 <05 | <05} <05| <05 | <05 | <05 | <05




TABLE 1 CONTINUED

"Ethylbenzene ug/1 <05 | <05 <05} <05 | <05 | <05 | <05
Xylene ~ ug/l <1 <1 | <1 <1 <1 <1 <1
Total Petroleum mg/1 <1 <1 <1 <1 <1 <1 <1
Hydrocarbons

January 30, 1992 (Fourth Quarterly Event)

Benzene ug/l | <05 | <05 | <05 | <05 | <05 | <os [ <os
Toluene ug/l <05 | <05 <05 )] <05 | <05 | <0.5 | <05
Ethylbenzene ug/l | <05 { <05 <05 | <05 | <05 | <05 | <05
Xylenes ug/l | <05 | <05 <05 | <05 | <05 | <05 | <05
Total Petroleum mg/l | <1 <1 |. <1 <1 <1 <1 <1
Hydrocarbons - _ L

<0.5 indicates compound not present above stated detection level.

* Duplicate of ME-5.



wd
ot
=
L
<

Former Moraine Engine Fuel USTs

g
=
=
w
]
E=
=
®
=
<,
b
=
)
£
w
"
)
wn
/]
<
&
=
w
=
e
o

3
=
e
>
2
m
L]
£
&
T
L)
&)

o
N
=
—
o
o
2
o
b
33
o




e

.\\-_/’

TABLE 3

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES
BUILDING #12, GENERAL MOTORS POWERTRAIN DIVISION
MORAINE ENGINE PLANT, MORAINE, OHIO

SEPTEMBER 19, 1991

UNITS DIM DTN GTHN COMP-1 COMP-2 FLD-GC FLG-B

Benzene (8020) ug/kg <5 <5 5.87 <5 5.13 <5 <5

Ethylbenzene (8020) ug/kg <5 <5 17.2 <5 <5 <5 <5 ‘
ll Toluene (8020) ug/kg 8.93 7.16 88.5 9.46 7.39 7.4 6.97 {
H Xylenes (8020) ug/ke <10 <10 120 <10 . 17.5 <10 <10 '
i Total Petroleum mg/kg 100 98 <10 14 510 14 <10 i

Hydrocarbons i

TCLP Metals |

Arsenic mg/1 <0.005 <0.005 \

Barium mg/1 <5.0 <5.0 |

Cadmium mg/1 <0.50 <0.50 %

Chromj.um mg/1 <0.4 <0.4 \}

Lead mg/1 <1.0 <1.0 ‘

Mercury mg/l <0.0002 <0.0002

Selenium mg/1 <0.05 <0.05

Silver mg/1 <0.20 <0.20

Benzene (8240) mg/kg <0.11 <0.11

Ethylbenzene (8240) mg/kg <0.11 <0.11

Toluene (8240) mg/kg <0.11 <0.11 |

Xylenes (8240) mg/kg <0.11 <0.1l

Dry Weight X 95.5 90.4

Flash Point degreeh C >100 >100

complies complies

Free Liquids
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Appendix A-5

Used Oil Tank Closure Anélyﬁcal Data
Dames & Moore
May 1994




TABLE 1

ANALYTICAL RESULTS (LG/KG*)
SOIL SAMPLE ANALYSES
UNDERGROUND STORAGE TANK CLOSURE

GENERAL MOTORS MORAINE ENGINER PLANT

MORAINE, OHIO
Sample No. A B C D E
Sample Location West Side of East Side of Piping Exc. Soils Exc. Seils
Tank Cavlty Tank Cavity Pump Compasite Cavlity
Sample Depth 6" 6" 6" 6" (M
PARAMETER METHOD
HNu Reading 0 0 0 0 0
Acetone 8240 <100 <100 <100 <100 <100
Acrolein 8240 <250 <250 <250 <250 <250
Acrylonitrile 8240 <250 <250 <250 <250 <250
Benzene 8240 <5.0 <5.0 <50 <5.0 <50
Bromodichloromethane 8240 <5.0 <5.0 <5.0 <5.0 <50
Bromoeform 8240 <5.0 <5.0 <5.0 <5.0 <5.0
Bromomethane 8240 <25.0 T 250 <25.0 <25.0 <25.0
2-Butanone (MEK) 8240 <50.0 <50.0 <50.0 <50.0 <50.0
Carbon disulfide 8240 <5.0 <5.0 <5.0 <5.0 <5.0
Carbon tetrachloride 8240 <5.0 <5.0 5.0 <50 . <5.0
Chlorcbenzene 8240 <5.0 <5.0 <5.0 <5.0 <5.0
Chloroethane 8240 <50.0 <50.0 <50.0 <50.0 <500
2-Chioroethyl vinyl cther 8240 <25.0 <25.0 <25.0 <25.0 <25.0
Chloroform 8240 <5.0 5.0 <5.0 <5.0 <50
Chloromethane - 8240 <50.0 <50.0 <50.0 <50.0 <50.0
Dibromochloromethane 8240 <5.0 <5.0 <5.0 5.0 <50
1,1-Dichioroethane 8240 <5.0 <5.0 <50 <5.0 <50
1.2-Dichiorcethane 8240 <S50 <5.0 <5.0 <5.0 <50
1,1-Dichlorcethene 8240 <5.0 <5.0 <50 <5.0 S0
trans-1,2-Dichloroethene 8240 <5.0 <5.0 <50 <5.0 <5.0
cis-1,2-Dichloroethene 8240 <5.0 <5.0 <5.0 <5.0 <5.0
1.2-Dichioropropane 8240 <50 - 5.0 <5.0 <5.0 <5.0
cis-1,3-Dichloropropene §240 <5.0 <5.0 <5.0 <5.0 <5.0
wans-1,3-Dichloropropenc 8240 <50 <5.0 <5.0 <50 <5.0
Ethylbenzene 8240 <5.0 <5.0 <5.0 <5.0 <5.0
2-Hexaane B240 <50.0 <50.0 <50.0 <50.0 <50.0
Methylene chioride 8240 <50.0 <50.0 <50.0 <50.0 <50.0
4-Methyl-2-penunae (MIBK) 8240 <50.0 <500 <50.0 <50.0 <50.0
Styrene 8240 <5.0 <5.0 <5.0 5.0 <5.0
1,1.22-Tetrachloroethane 3240 <50 <5.0 <5.0 <5.0 <50
Tetrachloroethene 8240 <5.0 <5.0 <50 <5.0 <5.0
Toluene 8240 <5.0 <5.0 5.0 <5.0 <5.0
1,1,1-Trichloroethane 8240 <5.0 <5.0 <5.0 <5.0 <5.0
1,1,2-Trichloroethane 8240 <5.0 5.0 <5.0 <5.0 <5.0
Trichloroethene 8240 <50.0 <50.0 <50.0 <50.0 <50.0
Trichloroflucromethane 8240 <5.0 <5.0 <5.0 <5.0 - <5.0.
Vinyl acetate 8240 <25.0 <25.0 <25.0 <25.0 <25.0
Vinyl chloride 8240 <5.0 <5.0 <5.0 <5.0 <5.0
Xylenes
Total Petroleum Hydrocarbons (mg/kg) 418.1 <10 mg/kg 22 mp/kg 93 mg/kg 361 mgkg 9 mpg/kg

Samples collected by NET Laboratories of Dayton, Ohio on January 31, 1994 (Except Sample E, collected on April 28, 1994)
All samples analyzed by NET Laboratories of Dayton, Chio on January 31, 1994.

*Unless otherwise indicated.
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PAGE 1

ANALYTICAL REPORT
Vince Festa 09/17/1993
GMC-CPC GROUP - : :
Moraine Engine Plant JOB NUMBER: 93.12465
4100 Springboro Pike
Moraine, OR 45439 SAMPLE NO.: 210849

Sample Description:

Date Taken: 09/15/1993

ﬁgnitability (Flask Point)

UST-Oil-érab KA‘D 6/ S'

Date Received: 09/15/1993

Degree C 09/16/1993 alm

>100

Gagle Galbraith
Project Manager
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@ TESTING, INC. Faxc (815) 264765
PAGE L

ANALYTICAL AND QUALITY CONTROL REPORT

GMC-CPC GROUP 09/22/1993
Moraine Engine Plant :
41006 Springboro Plke NET Job Number: B83.12466

Moraine, OH 45439
Vince Festa

Enclosed is the Analytical and Quality Contrel reports for the
following samples submitted to the Dayton Diviaion of NET, Ine.

for analysis.

Sample o Date Date
Number Sample Description ' Taken . Received

210850 UST-0Oil~Grab '09/15/1993 05/15/1993

A6 /15

The Quality Control report 'is generated on a batch basis. All
information contained in this report is for the analytical batch(es)
in which your sample(s) were analyzed.

Project Manager



NATIONAL
ENVIRONMENTAL
@ TESTING, INC.

Daytor Dwasisn

ARG South Die Drive
Cayton, &H 15429

Te. (518 234-0856
Faxr (%13) 234-7815

ANALYTICAL REPORT

GMC~CPC GROUP
Moraine Engine Plant
4100 BSpringboro Pike
Moraine, OH 45439
Vince Pesta

NET Job Number: 9$3.12466
Client Preject ID: UST-0il

TAGE 2

09/22/1993

feporting Analyst
Initiate

Prep Run
fare Batch _htch
Result Units Anatyzed Number Number Limit
EAMPLE NO. SAMPLE DESCRIPTION
210850 UST-0il-Grab
% Evaluation COMPLEYE 0972071993 154
4 HETALS (NGN-AQUEOUS) COMPLETE 0272071995 8 COMPLETE
iexd, I1CP &59 mg/Kg 097201995 & &84 <0.080
Metals Digestion « Flame/ICP  9=16C 09/18/1995 228 COMPLETE
Prep, PCA In OiL complete 091771993 110 COMPLETE
a

) | /,;;f

iph
deh

¥E

inp

Kethaed Reference

DATE/TINE TAKEN
05/15/1993 14:30

5-6010 ; EPA+200.7
§5-4010 ; EPA~200.7
5-3050
£-3580

ayle Galbraith

Project Manager



NAT!ONAL Layton Divigion

) ENVIRONMENTAL Boon o o™
@ TESTING, INC. e et
PAGE 3
ANALYTICAL REPORT
GNC-CPC GROUP 09/22/1993

Moraine Engine Plant
4100 Springboro Pike
Moraine, OH 45439
vince Festa

NET Job Bumber: 93.12466
Client Project ID: UST-0il

Prep  Run
Date gatch  Ratsh  Reéporting Analyst
Result  Units Analyzed Number Number Limit Initiale Method Referoncé
BAMPLE NO. SAMPLE DESCRYPTION DATE/TIME TAKBM
210850 UST=-0il-Grab 09/15/1993 14:30
“LATILE COMPOUNDS-8240 Non-aq
‘)zma <172 ag/Kg QTIPS 122 <100 gek 5-A240
serolein <215 wa/Ka 01721993 122 <250 gak S-8240
Acryloniteila <15 ma/Xg 0/17/1995 122 <250 gak §-8240
Benzane 4.5 mis 0911771993 122 <5.0 gak S~8240
Bromadi chloremathane 8.6 mg/Kg 0921771993 122 <5.0 gak g-8240
Bromaforn <8.6 /Ky 09s17/1993 122 <5.0 gak $-8240
Bromonathane «43.0 gy 00/17/1993% 122 <25.0 gak $=§240
2-Butanony {MEK) <84,0 Bg/%3 09/17/71903 - 122 0.0 uak $-8240
Carbon disul¥ide <B.é6 mg/Kg 0971771993 12 <5.0 gak 5-8240
carbon tetrachloride <B.5 ma/Kg a9/1771993 122 <5.0 gak §-B240
Chiarohenzana 8.6 m/Ks 01711993 122 <5.0 gak 5-8240
Chioroathane <B4.0 oB/%g 09/17719593 122 <50.0 aak s-8240
2+Chiorgathyl vinyl ether <%3.0 na/xg 091TNI9S 122 <5.0 gak S-5240
ehioroform <8.6 mo/Kg 01771993 122 <5.0 gak 5-8240
Chloremethane <43.0 mosXe 091771993 122 <50.0 gak 5-8240
bibronochlorcmthane <A_4 ng/Xo 09/17/199% 122 <3.0 gak $-B240
1,1-Dichiaroethane <B.6 /Xy 0N 71993 122 <5.a qak S-8240
1,2-0ichioroethane 8.6 ng/Kg WNT71993 122 5.0 gak S-B240
1,1-dichlareethens <8.6 mg/Kg 09/17/199% 122 «5.0 gak 5-8240
trans=1,2<pichicroethenc 2.6 /R 0711993 122 <5.0 gax $-0240
cig»1,2-dichiorocthons 2.6 29/%3 091771993 122 <5.0 gok 5-8240
1,2-Pichloropropane <8.50 wa/Xg 0P17/1995 122 <5.0 gak $-B240
¢is=1,3=bichloropropena 8.6 ng/Xg 09/17/1993 122 <5.0 - guk £-2240
trang-1,3-Dichtoropropena <B4 n3/¥a 0921771995 122 <3.0 gak $-8240
Ethylbenzene * 25.9 mg/Xg 0PN T/1993 122 <5.0 pak 5-8240
Lolbraitt
) f .
: Gayle Galbraith

Project Manager

()
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NATIONAL Dayton Division

N E ENVIRONMENTAL 3601 Soutn e o
o TESTING, INC. oA N
PAGE %
ANALYTICAL REPORT
GMC~CPC GROUP 09/22/1993

Moraine Engine Plant
4100 Springbaro Pike
Moraine, OH 45439
Vince Festa

NET Job Number: 93.12466
- Client Project ID: usT-01il

Prep gun
Datn Batch Batch  Reporting Anslyar
fenult Units Analyzed NKumber Number Limit initials Method Reference

SAMPLE NO. SAMPLE DESCRIPTION DATE/TIME TAKEN

210850 usT-0il-Grab 09/15/1993 14:30

)mm <85.0 ng/xp 09717/1993 122 <50.0 gak §-8240

Anviane chloride <B&.0 ma/Xa 09/17/1993 122 <50.0 gak S+B240
4-Methyl -2-pontancns (M1BKD «84.0 ma/xa 0971711993 122 <50.0 gak $-8240
styrone «8.6 merRg 91771993 122 5.0 gak 5-8240
1,1,2,2~Yetrachloroethane <8.6 ma/¥s 09/17/1993 122 <5.0 gek 3-R240
Tetrachloroethene T4 ng/Kg o9/17/1995 182 <5.0 gek 8-8240
Toluene £i.% ma/¥g 09171993 122 «5.0 gak S-8240
t,1,1+Irichiorcathane As na/ke 0e/17/1995 122 <.0 gak S-B240
1,1,2-Trichiorcothane «B.6 ag/x3 0971771933 122 <5.0 gk $-B240
Trichiorosthane <B8.4 wg/Xg o9 TN 122 <5.0 pak 5-8240
Yrichtarofluoramethane 3.6 ma/Ke 0211711993 122 <=0 gak 5-3240
Viryl acetate 85,0 me/Xg 09/17/199% 122 <50.0 gak s-8240
Vinyl chloride 3.0 ng/Kg ®/17/1993 122 «25.0 gak 5-8240
Xylones 142 Y 09/17/199% 122 <5.0 gak 5£-8240
Surrogate: dé-1,2-DCE 102 Kote X 0971771998 122 . aek s-8240
Surrogute: di-Toluene , 102 % 0971771953 122 - gak $-8240
Surrogate: BFB 101 % 0971771993 122 - gak S-8240

) A

Gayle Galbraa.t.h
Project Manager



GMC-CPC GROUP
Moraine Engine Plant
4100 Springboro Pike
Moraine, OH 45439
Vince Festa

NET Jobh Numbex:

Client Praject ID:

SAMPLE NO.
210850

5, OIL MATRIX

wfotior 1018

Aroclor 1229

Arcclor 1232

Aroslor 1242

Arocior 1248

Aroclor 1254

aroclor 1260
Surrogats: 2,4,5,6-TCX
Surrogate: DCB

(&)

faault

ANALYTICAL REPORT

93.12466
UST-0il

Units

Dare
Analyzed

SBAMPLE DESCRIPTION

usT-0il—-Crak

.0 ma/Kg
5.0 og/Xg
5.0 m5/Kg
«5.0 ma/Kg
<5.0 mg/Xg
<5.0 mg/Kg
5.0 mo/Ke
92 %

53 b4

9/21/1993
OR/21/1995
09/21/1993
09/21/199%
092171993
09/21/199%
09/21/1993
0972171993
0972171993

Prep
Satch
Nomber

110
10
110
110
110
110
110 .
110
10

Run
Batch
Number

1683
143
hi-
163
143
163
163
163
163

NATIONAL S South D Drive
ENVIRONMENTAL Dayion. O 36439
o TESTING, INC. At Rt
PAGE S

09/22/1993

Reporring Analyst
Limit Initials Meathod Reference

DATE/TIME TAKEN
09/15/1993 14:30

§-8080
$-8080
5-2080
S-8080
$-8080
$-2080
$-8080
$~8050
§-8080

BREBRERES

AL g olbaik

Gavle Galbraith
Project Manager
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TABLE2
ANALYTICAL RESULTS (MG/KG)
BACKGROUND SOIL SAMPLES
GM CLOSURE PLAN
MORAINE, OHIOD
‘ Standard Action
Sample# BG-1 BG-2 BG-3 BG4 BG-5 BG-6 BG-7 BG-8 BG.9 BG-10 BG-11 BG-12 Mean Deviation Level
Parameter  Method ‘ '
Barium 114 81.2 105 Bl.4 571 475 n.e 93.6 784 65.4 a3 46.4 159 19.84 1151
Chromium 9.75 7.88 9.55 1.52 6.91 591 832 17 8.89 9.85 9.98 579 8.5 1.78 12.1
Lead 14.1 19 16.5 88.4 119 581 133 9138 19.5 21.7 362 241 56.8 403 1374

All samples collected by Bowser-Momer on September 15, 1993,
All samples snalyzed by National Environmental Testing Laboratory of Dayton, Ohio.

GMC2Y2



TABLE 3
ANALYTICAL RESULTS*
SUBSURFACE SOIL SAMPLES
HAZARDOUS WASTE STORAGE PAD
GM CLOSURE PLAN
MORAINE, OHIO
Sample ¥ HP-1 HP-2 HP-3 HP-) HP-4 HP-5 HP-6 HP-6 Actlon
A B A B A QA B QB A B A B A QA B QB Levelt
Parameter Method .
Eithylbenzene 8240 S0 <5.0 <5.0 <50 5.0 <5.0 <5.0 <5.0 <5.0 <50 <5.0 <50 <5.0 <50 <5.0 <5.0 50
Toluene 8240 <5.0 <0 <50 <50 <5.0 <5.0 <5.0 <50 <5.0 <5.0 <5.0 <50 <5.0 <5.0 <5.0 <5.0 50
Mcthylene Chloride 8240 <S0.0 <500 <500 <500 <500 <500 <500 <500 <500 <500 <500 <500 <S0.0 <500 <500 <500 500
1.1,1 Trichlorocthane 8240 <5.0 <5.0 <5.0 <50 <5.0 <5.0 <5.0 <5.0 <S40 <5.0 <5.0 <5.0 <5.0 <5.0 <50 <5.0 50
Tewrachloroethylene 8240 <5.0 <50 <5.0 <5.0 <5.0 <5.0 <50 <5.0 <50 <5.0 <5.0 <5.0 <5.0 <5.0 <50 <5.0 5.0
Methyl Ethyl Ketone 8240 «50.0 <500 <3500 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0 <50.6 <50.0 50.0
Xylene 8240 <50 <5.0 <50 <50 <50 <S50 <5.0 <5.0 <50 <5.0 <5.0 <50 <50 <50 <5.0 <3.0 5.0
Benzene 8240 <5.0 <5.0 <50 <50 <5.0 <5.0 <5.0 <50 <50 <5.0 <5.0 <5.0 <50 <50 <5.0 5.0 50
Viny! chloride 8240 Q50 <250 <50 <250 <250 <250 <AS0 <250 <250 Q50 Q50 <250 <250 . Q250 <250 <25.0 250
1.1-dichloroethane 8240 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.0 <50 <5.0 <5.0 <5.0 <5.0 <50 <5.0 <3.0 5.0
1,1-dichlerocthene 8240 <5.0 <5.0 <50 <50 <5.0 <5.0 <50 <5.0 <5.0 <5.0 <50 <5.0 <5.0 <50 <5.0 <5.0 50
Chlorocthene 8240 <500 <500 <500 <50.0 <500 <500 <500 <500 <500 <500 <500 <SD0 <500 <500 <500 <50.0 50.0
Phenol 8270 <3300 <3300 <3300 <3300 <3300 <3300 <300 <3300 <3300 <3300 <AN0 <3300 <300 AN0 <300 <3300 330.0
Nitrophenol 8270 <3300 <3300 <3300 <3300 <3300 <3300 <3300 <300 A0 3IW0 SN0 <AWO0  <A300H 300 <3300 <3300 330.0
Dinitrophenol 8270 <3300 <3300 <3300 <3300 <3300 <3300 <3300 <3300 3I0 300 300 3300 A0 <300 300 <3300 330.0
Nitrobenzene 8270 <3300 <3300 <3300 <3300 <G00 <3300 <3300 <3300 <300 A0 A0 A0 AW0O  <A00 300 <3300 330.0
Trchlorocthylene 8240 <5.0 <5.0 <50 <50 <5.0 <50 <50 <50 S0 <5.0 <5.0 <50 <5.0 <5.0 <5.0 <5.0 50
Dichiorocthyiene 8240 <5.0 <50 <50 <50 <5.0 <5.0 <5.0 <5.0 <50 <5.0 <5.0 <5.0 <5.0 <50 <5.0 <5.0 50
Carbon Ietrochloride 8240 <5.0 <50 <5.0 <50 <5.0 <5.0 <50 <50 <50 <5.0 <5.0 <5.0 <5.0 <50 <5.0 <5.0 50
Lesd (mg/kg) 6010 6.6 10.8 918 96.1 11.6 123 12.7 13 10.8 11.4 841 10.3 8.6l 10.2 9.4 8.16 137.4
Chromiym (mg/keg) - 6010 7.28 722 825 8.16 15 8.42 836 798 1.82 10.3 6.34 9.4 100 11.3 10.1 8.06 121
Barum (mg/kg) 6010 587 75 81.2 96.1 106 93.1 82.6 iN 63 553 - 522 722 46.1 46.9 524 41.2 115.1

* All units ug/kg, unless otherwise noted.

§ Sec Table 2, and Sedtion 3.1 1, Ohio EPA "Cloaure Plan Review Guidance Document,”
All samiples coliected by Bowser Momer of Dayton, Ghio.

All samples analyzed by National Environmental Testing of Dayton, Chio.

GMC(2M122



S

TABLE 4

ANALYTICAL RESULTS*
HAZARDOUS WASTE STORAGE PAD RINSATE SAMPLES

GM CLOSURE PLAN
MORAINE, OHIO
) Actiont

Sample # Rinsate #1 Rinsate #2 Rinsate #3 Rinsate #3 (Dup) EQ Blank Trip Blank Tank Sample Level
Parsmeter Method
Ethylbenzene 8240 <1.0 <1.0 <10 <10 <10 <l.0 <0 1000
Toluene 8240 <1.0 <10 <1.0 <1.0 <10 <1.0 <L0 1000
Methylene Chloride 8240 <10.0 <100 <10.0 <100 <10.0 <10.0 <10.0 1000
1.1.1-Trichloroethane 8240 <1.0 <l.0 ‘1.0 <l.0 <1.0 <10 <l.0 1000
Methyl Ethyl Ketone 8240 19.5 <10.0 <10.0 <100 <100 <10.0 <10.0 1000
Xylene 8240 <1.0 <l.0 <1.0 <1.0 <l.0 <1.0 <1.0 1000
Benzene 8240 <50 <5.0 <5.0 - <50 <5.0 <5.0 <5.0 15
Vinyl chioride - 8240 <l.0 <1.0 <1.0 <1.0 <l.0 <1.0 <1.0 i
1.} -dichlorocthane 8240 <i0 <1.0 <10 <10 <1.0 <10 <10 1000
1,1 dichloroethene 8240 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 105
Chlorocthane | 8240 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 1000
Pheaol 8270 <10.0 <i0.0 <10.0 <10.0 <10.0 <10.0 <10.0 1000
Nitrophenol 8270 <100 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 1000
Ditrophenel. 8270 <100 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 1000
Nitrobenzene 8270 <100.0 <100.0 <100.0 <100.0 <100.0 <100.0 <100.0 1000
Trichloroethyleae’ 8270 <1.0 <l.0 <1.0 <1.0 <].0 <l.0 <1.0 75
Dichlorocthylene 8240 <l.0 <l.0 <1.0 <10 <1.0 <l.0 <10 1000
Carbon telnchlqﬁd'e 8240 <10 <10 <1.0 <10 <10 <l.0 <10 75
Lesd (mgA) in 1.58 1.65 0343 0.349 <0.080 <0.080 0.567 075
Chrortivm (mgfl) 6010 192 0.165 0.056 0.055 <0.040 <0.040 0.081 075
Barium (mg/}. 6010 0.737 0.691 0.21 0.204 0.058 <0.020 0.295 15

* Al units g/l ynless otherwise noted.
t As determined in Section 2.3.1 of the approved Closure Plan.

Al samples collecied and analyzed by National Environmental Testing | aboratory of Dayion, Ohio.

GMC(22
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TABLE 2

ANALYTICAL RESULTS OF SUBSURFA CE
SOIL SAMPLES (mg/kg)

GENERAL MOTORS .
MORAINE, OHIO

Sample No. 1A 1B A 2A (dap) 2B 1B (dup) A B 4A 48 SA SA (dup) 5B SB (dup) $A 6B
Parameter Method Standard**
Toluene 8240 0.1 <01 <01 <0.] <0} <0 <0.1 <01 <01 <01 <0.1 <01 <0.1 <{.1 <0} <{t1 <01
Xylene 8240 03 <0.3 <03 <03 <03 <03 <03 <03 <03 <03 <03 <03 <03 <03 <03 <03 <03
1,1,1-trichtorocthane 8240 03 <0.3 <R3 <0.3 <0.3 <03 <03 <03 <03 <03 - <03 <03 <{.3 <03 <0.3 <0.3 <03
Acelope 8240 4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4
Benzene 8240 0.1 <0.] <01 <0.1 <0} <0.1 <0.1 <01 <0.1 <01 <01 <01 <01 <Q.1 <01 <0.1 <0.1
Ethylbenzene 8240 0.1 <ul <01 <01 <01 <0.1 <0.} <01 <01 <0 <01 <01 <01 <01 <0 <01 <04
2-Butasone (MEK) 8240 4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 Tocd <4 <4 <4 <4
DECAY PRODUCTS
Vinyl Chloride 8240 0.3 <0.3 <03 <03 <03 <03 <0.3 <03 <03 «<0.3 <03 <03 <03 <0 <03 <03 <03}
1,1-Dichlorcethane 8240 0.1 <01 <0.1 <01 <0 <01 <0.] <01 . <0.) <0.1 <01 <0.] <0.1 <0.1 <{r1 <0.1 <0.1
1,1-Dichloroethene 8240 0.1 <01 <0.) <0.1 <0.] <0.1 <0.1 <0} <01 <0.] <01 <D.} <0.] <0.1 <0.] <01 <01
Chioroethane 8240 03 <03 <03 <03 <03 <03 <03 <03 <03 <03 <03 <03 <03 <03 <03 <03 <03
Nitropheno! 8270 0.3 <033 <033 <0.33 <033 <033 <01 <033 <0.33 <03 <0.33 <0.3 <0.33 <033 <0.33 <0.33 <033
Cresols 8270 05 <0.5 <03 <0.5 <05 <0.5 <05 <0.5 <05 <05 <05 <05 <0.5 <05 <05 <0.S <05
Phenol 8270 033 <033 <033 <0.33 <033 <0.3) <033 <0.33 <033 <01 | <0.m <033 <033 <033 <0.33 <033 <0.3}
Nitrobenzene 8270 033 <0.33 <01 <0.33 <033 <0.33 <0.33 <0.33 <033 <033 <0.33 <03 <033 <033 <033 <01 <03
Distrophenol 8270 1.7 <17 <17 <17 <17 <17 <17 <17 <17 <17 <L? <17 <17 <1? <17 <17 <17
Formic Acid 5173¢ 1 | <] <] <1 <] <} <1 <1 kX 2.7 <1 <] < < <1 <]
Formaldehyde D2194t¢ 1 <1 < <1 <l <1 <i <] <1 <1 <l <}l <] <\ <| <l <!

All samples collecled and analyzed by Bowser Morner of Dayton, Ohio.
* unless otherwise indicated
** Based on standards set forth in Subsection 2.3.1 of the

t NTOSH Method
ttASTM Method

appeoved January 8, 1993 Closure Plan




-
TABLE 3
ANALYTICAL RESULTS OF CONTAINER STORAGE
PAD RINSATE SAMPLES (ug/L)
GENERAL MOTORS '
MORAINE, OH10
Sample No. Rinsate 1 Rinsate 2 Rinsaie 3 Rinsate 3 (dup) Field Blank Trip Blank ] Equipment Rinse
Parameder Method Standard®*

Flashpoint 1010 >210Deg F nohe none none nahe none none none
Toluene 624 1000 <5 <5 <5 <5 <3 <35 <5
Xylene 624 1000 <10 <10 <10 <0 | <10 <i0 <lo
1,1,)-richtoroethape 624 1000 <35 <5 <5 <5 <5 <5 <S5
Acetone 624 1000 <100 < 100 < 100 < 100 < 100 < 100 <100
Beazene 624 15 <5 <5 <$ <5 <5 <35 <5
Ethylbenzene 624 1000 <$ <5 <5 <5 <5 <5 <5
2-Butanone (MEK) 624 1000 < 200 < 200 <200 <200 <100 < 200 < 200
DECAY PRODUCTS

Vinyl Chloride 624 30 <10 <10 <10 <10 <10 <10 <10
1,1-Dichloroethane 624 1000 <5 <5 3] <35 <3 <5 <5
1,1-Dichloroethene 624 105 <5 <5 <5 <5 <5 <5 <5
Chloroethane 624 1000 . <10 <10 <0 <10 <10 <]0 <10
Nitrophenol 625 1000 <10 . <10 <10 <10 <10 <10 <10
Cresols 8270 1000 <350 <50 <50 : <30 <50 <50 <50
Phenol 625 1000 <10 <10 < |0 <10 <10 <10 < 10
Nitrobenzene 625 1000 <10 <10 <10 <10 <10 <10 <10
Dinitrophenal 625 1600 <350 <50 <50 <50 <50 <50 <50
|Formic Acta 5173¢ 1000 < 1000 < 1000 < 1000 <1000 < 1000 < 1000 < 1000
Formaldehyde D2194tt 1000 < 1000 < 1000 < 1000 < 1000 < 1000 < 1000 < 1000

All samples coblected and analyzed b
* unless otherwise jndicated
** Based on slandards sef forth in Subsection

t NIOSH Method
t1tASTM Method

y Bowser Mormer of Dayton, Ohic.

2.3.1 of the approved Innuery 8, 1993 Closure Plan
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TABLE 4
ANALYTICAL RESULTS OF BAZARDOUS WASTE
TANK RINSATE SAMPLES (ppb+) -
GENERAL MOTORS
MORAINE, 0110

Sample No. Jieo3s o048 Jodq1 310042 Alos4d Jisod4 31005
Parameter Method Ciean-up Standarde+ Tank Rinsate #1 Tank Rinsate #2 Tank Rinsate £3 Tank Padid (DUP} Fleld Blank Trip Blank Equipment Rinsale
FLASHPOINT 1010 >210Deg F None Nope None Nope None None None
Teluene 624 1000 19 59 48 L 2 <5 <5 <5
Xylene 624 1000 2500 1300 1700 1500 <10 <10 <10
L.1.1-trichtorgethage 524 1000 <5 <5 <5 <3 <5 <5 <5
Acetone 624 1000 2400 3200 3000 3000 < 109 < 100 <100
Benzene 624 5 1§ <5 <5 <5 <) <5 <5 <5
Ethylbenzene 624 1000 70 660 350 450 <) <5 <5
2-Butanone (MEK) 624 1000 43 66 50 46 <20 <20 <20
DECAY PRODUCTS
Vioyl Chioride 624 300 <10 <1 <10 <10 <10 <10 <iQ
1,1-Dichloroethane 624 1000 <5 <5 <5 <5 <3 <5 <3
1.1-Dichloroethenes 624 105 <5 <$ <$ <5 <S5 <5 <5
Chioroethane 624 1000 <0 <10 <10 <10 <o <10 <10
Nitrophenot 625 1000 <10 <10 <10 <10 <0 <10 <10
Cresols 8270 100G <350 <350 <50 <50 <50 <50 <50
Phenol 625 1000 <10 <10 <10 <10 <10 <10 <10
Nitrobenzene 623 1000 < {0 <10 <10 <10 <19 <0 <10
Formic Acid 51734 1000 <] <1 <t <1 <] <] < |
Formaldehyde D21941¢ 1000 <@l <01 <01 <0.i <0.1 <{.l <.t

All samples eollected and an
* unless otherwise indicated
** Based on standards set for

t NIOSH Method
HASTM Method

alyzed by Bowser Morner of Dayton, Ohio.

rth in Subsection 2.3.1 of the Approved January £, 1993 Closure Plag
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TABLE C-1

GM POWERTRAIN DIVISION

GENERAIL MOTORS CORPORATION ENGINE PLANT
VOLATILE ORGANIC COMPOUNDS

(TARGET COMPOUND LIST, METHOD 8240)

MATRIX = SOIL
GM-23(3-%)
Parameter MG/KG
1,1,1-Trichloroethane <.52
1,1,2 2-Tetrachloroethane < .52
1,1,2-Trichloroethane < .52
1,1-Dichlorosthane < .,52
1,1-Dichloroethene <.52
1,2-Dichlorocthane < .52
1,2-Dichloroethene (Total) <.52
1,2-Dichloropropane < .52
2-Butanone <52R
2-Hexanone <352
4-Methyl-2-Pentanone <52
Acetone < 10
Benzene < .52
Bromodichloromethane <.52
Bromoform <52
Bromomethane <2.6
Carbon Disulfide < .52
Carbon Tetrachloride <52
]|Chlorobenzene <.52
"Chloroethane ' <52
|Chloroform < .52
Chioromethane <52
Dibromochloromethane < .52
Ethylbenzene < .52
Methylene Chloride <572
Styrene <.52
Tetrachloroethene 63.5
Toluene < .52
Total Xylenes <.52
Trichloroethene 0.53
'Vinyl Chloride <26
icis-1,3-Dichloropropene _ < .52
[ltrans-1,3-Dichioropropene <.52

< Not Detected
R Rejected




Appendix A-9

~Summary of Detected Constituents from
Moraine Engine and Moraine Assembly
Facilities Analytical Data from Active and
Inactive Production Wells
: General Motors Corporation
' July 1989 to Present
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Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides in Groundwater

from Fire Well FW-1, Moraine Engine and Moraine Assembly Facility,
General Motors Corporation, Moraine, Ohio

PARAMETERS UNITS 10/7/93 6/21/96
VOCs ug/L - --
SVOCs ug/L NA --
TOTAL METALS

Barium mg/L NA 0.039
Calcium mg/L NA 170
Iron mg/L NA 4.24
Lead mg/L NA --
Magnesium mg/L NA 61.9
Manganese mg/L NA 0.139
Nickel mg/L NA --
Silica, Dissolved mg/L NA 22
Sodium mg/L NA 12,6
Zinc mg/L NA --
PCBs/PESTICIDES ug/L NA --

- Not detected.

mg/L Milligrams per liter.
ug/L Micrograms per liter.

VOCs  Volatile organic compounds.
SVOCs Semi-volatile organic compounds.

PCBs  Polychlorinated biphenyls.

NA Not analyzed.

i\gmotormdoccd 9T\ w-1.x1s



Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides in Groundwater

from Fire Well FW-2, Moraine Engine and Moraine Assembly Facility,
General Motors Corporation, Moraine, Ohio

PARAMETERS UNITS 6/21/96
VOCs

‘Trichloroethene ug/L 2
SVOCs ug/L --
TOTAL METALS

Aluminum mg/L --
Barium mg/L 0.068
Calcium mg/L 121
Chromium mg/L --
Copper mg/L --
Iron mg/L 0.144
Lead mg/L -
Magnesium mg/L 38.7
Manganese mg/L 0.22
Nickel mg/L --
Silica, Dissolved mg/L 14.6
Sodium mg/L 52.7
Zinc mg/L _-
PCBs/PESTICIDES ug/L -

- Not detected.

mg/L Milligrams per liter.

ug/L Micrograms per liter.

VOCs  Volatile organic compounds.
SVOCs Semi-volatile organic compounds.
PCBs  Polychlorinated biphenyls.

igmotorsdoccd 0T w-2alx



Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides in Groundwater

from Fire Well FW-3, Moraine Engine and Moraine Assembly Facility,
General Motors Corporation, Moraine, Ohio

6/21/96

PARAMETERS UNITS 3/6/92 5/21/93

VOCs

cis-1,2-Dichloroethene ug/L 7 NA NA
Tetrachloroethene ug/L 5.5 6 2.2
Trichloroethene ug/L 17.8 20 5.8
SVOCs ug/L NA -- --
TOTAL METALS

Aluminum mg/L NA NA --
Barium mg/L NA NA 0.123
Calcium mg/L NA 415 127
Chromium mg/L NA NA --
Copper mg/L NA -- --
Iron mg/L NA 7.8 2.09
Lead mg/L NA NA --
Magnesium mg/L NA 209 38.8
Manganese mg/L NA 0.41 0.221
Nickel mg/L NA NA -
Silica, Dissolved mg/L NA 18 19.1
Sodium mg/L NA 48 453
Zinc mg/L NA NA -
PCBs/PESTICIDES ug/L NA - -

- Not detected.

mg/L Milligrams per liter.

ug/L Micrograms per liter.

VOCs  Volatile organic compounds.
SVOCs Semi-volatile organic compounds.

PCBs  Polychlorinated biphenyls.

NA Not analyzed.

itgmotorsdorcd 27\ w-3.x1c



Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides in Groundwater
from Fire Well FW-4, Moraine Engine and Moraine Assembly Facility,
General Motors Corporation, Moraine, Ohio

PARAMETERS UNITS 4/30/92 10/7/93 6/21/96
VOCs

1,1-Dichloroethane ug/L - -- 38
trans-1,2-Dichloroethene ug/L NA NA 2.9
cis-1,2-Dichloroethene ug/L 9.5 NA NA
Trichloroethene ug/L 22.9 17 218
SVOCs - ug/L NA NA --
TOTAL METALS

Aluminum mg/L NA NA -
Barium mg/L NA NA 0.06
Calcium . mg/L NA NA 141
Chromium mg/L NA NA -
Copper mg/L NA NA -
Iron mg/L NA NA 1.08
Lead mg/L NA NA --
Magnesium - mg/L NA NA 48.9
Manganese mg/L NA NA 0.371
Nickel mg/L NA NA --
Silica, Dissolved mg/L NA NA 18.8
Sodium mg/L NA NA 412
Zinc mg/L NA NA -
PCBs/PESTICIDES ug/L NA NA --

-- Not detected.

mg/lL.  Milligrams per liter.

ug/L Micrograms per liter.

VOCs  Volatile organic compounds.
SVOCs Semi-volatile organic compounds.
PCBs  Polychlorinated biphenyls.

NA Not analyzed.

I-\gmotors\doce 47 \fed xis
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Pape 1 of 3
Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides
in Groundwater from Production Well 11-A
Moraine Assembly Facility
General Motors Corporation, Moraine, Ohio

PARAMETERS UNITS 12/7/87 7/31/89 7/30/90 7/25/91 7/7/92 7/19/93 10/7/93 1/16/95 2/1/95 3/9/95 4/24/95
VOCs
Trichloroethene ug/L -- -- -- -- -- -- -- - -- -- --
1,1,1-Trichloroethane ug/L -- -- - - 2J - - - -- - --
SVOCS ug/L - - -- - - - NA -- -- - -
TOTAL METALS
Aluminum mg/L NA NA NA NA NA NA NA - - - -
Barium mg/L NA NA NA NA NA NA NA 0.148 0.158 0.162 0.148
Calcium mg/L NA 428 369 335 366 336 NA 124 126 133 121
Chromium mg/L NA NA NA NA NA NA NA -- -- -- --
Copper mg/L NA -- -- -- -- -- NA -- - -- --
Iron mg/L NA 1.2 0.72 0.48 0.61 021 NA 0.585 0.73 0.712 0.69
Lead mg/L NA ‘NA NA NA NA NA NA - - - --
Magnesium mg/l. NA 273 244 222 235 213 NA 48.1 48.9 492 473
Manganese mg/L NA NA NA 0.46 0.51 0.47 NA 0.442 0.441 0.443 0.42
Nickel _ mg/L NA NA - NA NA NA NA NA - -- -- --
Silica, Dissolved mg/L NA 15 17 14 16 17 NA 7.37 16.3 17.1 18.3
Sodium mg/L NA 41 42 43 50 44 NA 44.9 45.1 46.3 43
Zinc mg/L NA NA NA NA NA NA NA -- -- -- --
PCBs/PESTICIDES ug/L NA - - - - -- NA -- -- -- --
- Not detected.
NA  Notanalyzed.
J Value below quantitation but above zero.

ug/l.  Micrograms per liter.
mg/l.  Milligrams per liter.

VOCs Volatile organic compounds.
SVOCs Semi-volatile organic compounds.

PCBs Polychlorinated biphenyls.

i'\gmotors\docc497\pwl1a.xls
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Page 2 of 3
Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides
in Groundwater from Production Well 11-A
Moraine Assembly Facility
General Motors Corporation, Moraine, Ohio
PARAMETERS UNITS 6/22/95  7/31/95  8/31/95  9/21/95  10/10/95 11/20/95 12/18/95  2/23/96  3/26/96  4/29/96  5/30/96
VOCs
Trichloroethene ug/L -- 1.3 1 1.1 -- 11 1.4 1 1.1 1.2 --
1,1,1-Trichloroethane ug/L -- -- -- -- -- -- - -- -- -- --
SVOCS ug/L - -- - - - - - - - - -
TOTAL METALS _
Alominum mg/L 0.17 0.51 - 0.14 -- -- -- -- 0.176 0.108 --
Barium mg/L 0.092 0.145 0.147 0.154 0.149 0.147 0.127 0.175 0.155 0.161 0.155
Calcium mg/L 54.5 117 123 129 131 124 109 131 130 127 132
Chromium mg/L - - - - - -- -- - - -- --
Copper mg/L - -- -- - - -- -- - (.023 -- 0.025
Iron mg/L 0.141 0.59 0.63 0.55 0.78 0.59 0.64 3.68 0.469 0.822 0.975
Lead mg/L - - - - - -- - - - - --
Magnesium mg/L 36.1 46 47.4 49.3 48.5 479 42 52 49 48.5 516
Manganese mg/L 0.13 0.405 0.425 0.427 0.437 0.414 0.364 1.24 0.427 0.439 0512
Nickel mg/L - - -- - - -- -- -- - -- --
Silica, Dissolved mg/L - 17 15.8 17.9 18.1 10.5 12.7 18.2 8.29 - 18.7
Sodium mg/L 299 42.7 45.1 46.8 44.4 45.6 41.1 49.6 52 46.2 37.8
Zinc mg/L - - - - -- - - - - - -
PCBs/PESTICIDES ug/L - - - - - - - - - - -
- Not detected.
NA  Not analyzed.
J Value below quantitation but above zero,

ug/lL  Micrograms per liter.

mg/L.  Milligrams per liter.

VOCs Volatile organic compounds.
SVOCs Semi-volatile organic compounds.
PCBs Polychiorinated biphenyls. |

i:\gmotorsidoced97\pwl laxls
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Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides
in Groundwater from Production Well 11-A
Moraine Assembly Facility

General Motors Corporation, Moraine, Ohio
PARAMETERS UNITS 6/26/96 7/31/96 8/13/96 9/26/96 10/10/96  11/22/96  12/13/96 1/21/97 2/14/97 3/26/97 4/28/97
VOCs
Trichloroethene ug/L. - It 1.6 1.2 1.2 - 1. 1.1 1.3 - 1.4
1,1,1-Trichloroethane ug/L -- - - - - - - - - -- --
SVOCS ug/L - - - - - - - - - -
TOTAL METALS
Aluminum mg/L -- - - - -- -- - -- -- -- --
Barium mg/L 0.147 0.14 0.149 0.145 0.154 0.132 0.141 0.148 0.164 - 0.141
Calcium mg/L 116 114 112 124 126 119 125 121 133 194 116
Chromium mg/L - - -- -- - -- -- - - . -
Copper mg/L - - - - - - - - - 0.252 -
Iron mg/L 0.586 0.641 0.48 0.56 0.48 0.61 0.52 0.41 0.53 - 0.47
Lead mg/L - - - - - - - - - - -
Magnesium mg/L 44.7 443 46.9 44.6 46 41.8 444 45.2 49.9 55.2 447
Manganese - mg/L 0.401 0.389 0.355 0377 0.397 0.373 0.386 0.389 0.426 - 0.402
Nickel mg/L -- - - -- - - - -- -- 0.015 o
Silica, Dissolved mg/L - - 7.73 17.9 15.1 14.5 6.24 6.54 12.8 11.8 1.5 5.98
Sodium mg/L 419 39.2 43 46.3 48.8 40.8 45.7 46.7 . 49 4 9.4 44.5
Zinc mg/L -- - -- - -- - - -- - 0.05 -
PCBs/PESTICIDES ug/L - - - - - - - - - -
- Not detected.
NA  Not analyzed.

J Value below quantitation but above zero.
ug/l.  Micrograms per liter. ’
mg/L.  Milligrams per liter.

VOCs Volatile organic compounds.

SVOCs Semi-volatile organic compounds.
PCBs - Polychlorinated biphenyls.

i\gmotorsidoccd97\pwl la.xls



R
Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides Page 1 of 2
in Groundwater from Production Well 12
Moraine Assembly Facility,
General Motors Corporation, Moraine, Ohio
PARAMETERS | UNITS| 6/22/95  7/31/95  9/21/95  10/12/95 1128/95  2/23/96  3/26/96  4/29/96  5/30/%6  6/26/96  7/31/96

VOCs \
Trichloroethene ug/L 5 6.8 9.3 73 83 7 6.9 12.6 10.5 19 113
Vinyl Chloride ug/L -- -- - -- -- - - -- -- - --
SVOCs
Di-n-butylphthalate |* ug/L -- -- 12 -- - -- - -- -- -- -
TOTAL METALS
Aluminum mg/L 0.108 0.32 0.12 -- -- -- - -- -- - -
Barium mg/L 0.084 0.083 0.08 0.08 0.076 0.083 0.081 0.082 0.079 0.087 0.074
Calcium mg/L 12.1 145 146 143 144 152 152 141 140 152 126
Chromium mg/L -- -- -- -~ - - - -- -- -- -
Copper mg/L - - - - - - - - - - -
Iron mg/L 1.} 0.76 0.71 0.76 0.75 0.76 0.841 0.716 0.869 0.719 0.606
Lead mg/L - - -- - - - - - - -- -
Magnesium mg/L 21.8 564 544 54.1 54.7 588 56.8 52.4 52.5 56.5 472
Manganese mg/L - 0.346 (.339 0.335 0.335 0.361 0.341 0.388 0.343 0.364 0.3
Nickel mg/L - - - - - - - - - - -
Silica, Dissolved mg/L -- 18 18.8 19.2 17 20.8 8.8 - 19.1 548 7.89
Sodium mg/L 41.2 43.8 45 41 37.8 445 40.8 427 45.9 494 38.6
Zinc mg/L 234 - - - - - - - - - -
PCBs/PESTICIDES | ug/L - - - - - - - - - - -
- Not detected.
mg/L Milligrams per liter.
ug/L Micrograms per liter.
VOCs  Volatile organic compounds.
SVOCs Semi-volatile organic compounds.
PCBs Polychlorinated biphenyls.

NA Not analyzed.

Igmotorsidoced 0 Pipw 12 xls



Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides

-\___/

in Groundwater from Production Well 12

Moraine Assembly Facility,
General Motors Corporation, Moraine, Ohio

e

Page 2 of 2

- PARAMETERS | UNITS | &/13/96 10/10/96 11/22/96 12/13/96  1/27/97  2/14/97  3/26/97  4/28/97
VOCs

Trichloroethene ug/L 82 7.4 49 4 4 3.5 2.6 33
Vinyl Chloride ug/L -- -- -- = 22 -- -- --
SVOCs

Di-n-butylphthalate | ug/L - -- -- - -- -- - --
TOTAL METALS

Aluminum mg/L -- - -- - -- -- -- -
Barium mg/L 0.076 0.08 0.072 0.077 0.077 0.091 0.077 0.076
Calcium mg/L 127 156 153 154 147 171 157 146
Chromium - mg/L -- -- -- -- - - . --
Copper mg/l. -- - - -- -- -- -- --
Iron mg/L 0.59 0.92 0.98 1.36 1.47 1.51 1.2 1.41
Lead mg/L -- -- -- - -- -- - --
Magnesium mg/L 51.3 58.1 56.2 61.3 593 68.5 60.8 60.6
Manganese mg/L 0.285 0.326 0.298 0.249 0.23 0.297 0.222 0.236
Nickel mg/L - - - - -- - - --
Silica, Dissolved mg/L 19.7 16.5 7.59 7.42 15.8 6.53 134 7.24
Sodium mg/L 35.8 274 22.8 214 21 23.5 19.9 20.6
Zinc mg/L -- -- -- -- - - .- -
PCBs/PESTICIDES | ug/L -- - - -- -- - - --
-- Not detected.

mg/L Miltigrams per liter.

ug/L Micrograms per liter

VOCs  Volatile organic co

SVOCs Semi-volatile organi

PCBs Polychlorinated biph

NA Not analyzed.

igmotersidoccd¥pn 12 sls
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Summary of Detected VOCs in Groundwater Production Well 28

Moramne Engine Facility,
General Motors Corporation, Moraine, Ohio

4/23/92  9/18/92 3/24/93 8/12/93 12/15/93

PARAMETERS UNITS | 3/5/92
VOCs

Trichloroethene ug/L 48
cis-1,2-Dichloroethene | ug/L -

39 438

- Not detected.
ug/L Micrograms per liter.
VOCs  Volatile organic compounds.

i\gmotors\docc497\pw28.xls



Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides Page I of 10
in Groundwater from Production Well 31
Moraine Engine Facility,
General Motors Corporation, Moraine, Ohio
PARAMETERS UNITS 5/28/92 1/7/93 5/20/93 11/18/93 2/16/95 3/1/95 4/6/95
VOCs
1,1-Dichloroethane ug/L - - -~ - - - £.5
cis-1,2-Dichloroethene ug/L NA NA NA NA NA NA NA
Tetrachloroethene ug/L -- - - - - - -
Trichloroethene ug/L -- -- 27 1.8 5.9 5.1 - 59
Vinyl Chloride ug/L - - -- -- - - -
SVOCs ug/L - - - - NA NA NA
TOTAL METALS
Aluminum mg/L -- - -- - NA NA NA
Antimony mg/L - - -- - NA NA NA
Arsenic mg/L -- - -- - NA NA NA
Barium mg/L - - 0.107 0.094 NA NA NA
Beryllium mg/L - - -- -- NA NA NA
Boron mg/L NA NA 0.189 0228 NA NA NA
Cadmium mg/L -- - - -- NA NA NA
Chromium mg/L 0.0111 -- - - NA NA NA
Cobalt mg/L -- - - - NA NA NA
Copper mg/L -- - -- -- NA NA NA
Iron mg/L 2.34 1.03 0.58 1.33 NA NA NA
Lead mg/L - -- - -- NA NA NA
Magnesium mg/L 47.3 57.8 54 53.1 NA NA NA
Manganese mg/L 0.16 0.14 0.383 0.184 NA NA NA
Mercury mg/L - - “- - NA NA NA
Molybdenum mg/L - - - - NA NA NA
Nickel mg/L - - - - NA NA NA
Selenium mg/L - -- -- -- NA NA NA
Silver mg/L - - - - NA NA NA
Thallium mg/L - - -- - NA NA NA
Tin mg/L -- -- - -- NA NA NA
Titanium mg/L. -- - -- - NA NA NA
Zinc mg/L 3 -- -- -- NA NA NA

i\gmotors\doce797\pw3 1 xls
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Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides Page 2 of 10
in Groundwater frem Production Well 31
Moraine Engine Facility,
General Motors Corporation, Moraine, Ohio
PARAMETERS UNITS 5/28/92 1/7/193 5/20/93 11/18/93 2/16/95 3/1/93 4/6/95
PCBs/PESTICIDES ug/L -- -- -- - NA NA NA
- Not detected.

mg/L Milligrams per liter.

ug/L Micrograms per liter,

VOCs  Volatile organic compounds,
SVOCs  Semi-volatile organic compounds.
PCBs Polychlorinated biphenyls.

NA Not analyzed.

*Detection level was changed from 5 10 2 ug/L.

E\gmotors\docc797\ped Lxls
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Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides Page 3 of 10
in Groundwater from Production Well 31 ‘
Moraine Engine Facility,
Gengral Motors Corporation, Moraine, Ohio
PARAMETERS 5/1/95 5/22/95 6/1/95 7/5/95 8/3/95 9/5/95 10/10/95 11/9/95
VOCs
1,1-Dichiorocthane 1.6 2 1.4 & 1.9 2.1 24 29
cis-1,2-Dichloroethene NA NA NA 26 NA NA NA 34
Tetrachloroethene - -- - - - - - —
Trichloroethene 6 6.8 48 52 5.6 57 5.9 6.1
Vinvl Chloride - - -- - -- - - -
SVOCs NA - NA NA NA NA NA NA
TOTAL METALS
Aluminum NA - NA NA NA NA NA NA
Antimony NA - NA NA NA NA NA NA
Arsenic NA -- NA NA NA NA NA NA
Barium NA 0.087 NA NA NA NA NA NA
Bervllium -NA -- NA NA NA NA NA NA
Boron NA 0.295 NA NA NA NA NA NA
Cadmium NA -- NA NA NA NA NA NA
Chromium NA -- NA NA NA NA NA NA
Cobalt NA -- NA NA NA NA NA NA
Copper NA - NA NA NA NA NA NA
Iron NA 207 NA NA NA NA NA NA
Lead NA -- NA NA NA NA NA NA
Magnesium NA 53 NA NA NA NA NA NA
Manganese NA 0.202 NA NA NA NA NA NA
Mercury NA 0.0002 NA NA NA NA NA NA
Molybdenum NA -~ NA NA NA NA NA NA
Nickel NA 0.01 NA NA NA NA NA NA
Selenium NA - NA NA NA NA NA NA
Silver NA -- NA NA NA NA NA NA
Thallium NA -- NA NA NA NA NA NA
Tin NA - NA NA NA NA NA NA
Titanium NA - NA NA NA NA NA NA
Zinc NA -- NA NA NA NA NA NA

i\gmotors\docc797\pw3 Lxls
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Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides Page 4 of 10
in Groundwater from Production Well 31
Moraine Engine Facility,
General Motors Corporation, Moraine, Chio
PARAMETERS 5/1/95 5/22/95 6/1/95 7/5/95 8/3/95 9/5/95 10/10/95 11/9/95
PCBs/PESTICIDES NA -- NA NA NA NA NA NA
- Not detected.

mg/L Milligrams per liter.

ug/L Micrograms per liter.

VOCs Volatile organic compounds.
SVOCs  Semi-volatile organic compounds.
PCBs Polychlorinated biphenyls.

NA Not analyzed.

*Detection Ievel was changed from 5 to 2 ug/L.

i\gmotors\docc797\pw3 1 xls



Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides Page 5 of 10
in Groundwater from Production Well 31
Moraine Engine Facility,
General Motors Corporation, Moraine, Ohio

PARAMETERS 11/30/95 12/5/95 1/18/96 2/23/96 31496 4/10/96 5/15/96 5/9/96
VOCs

1,1-Dichloroethane 2.1 2 23 24 31 27 2.6 25
cis-1,2-Dichloroethene NA 2.5 NA 28 3.1 28 NA 3
Tetrachloroethene - -- - - - - 29 -
Trichloroethene 53 1.8 57 6 5.9 5.7 7.3 5.7
Vinyl Chloride - -- -- - - 5 - -
SVOCs ‘ -- NA NA NA NA NA -- NA
TOTAL METALS

Aluninum - NA NA NA NA NA -- NA
Antimony -- NA NA NA NA NA - NA
Arsenic : -- NA NA NA NA NA - NA
Bariumn 0.097 NA NA NA NA NA 0.094 NA
Beryllium -- - NA NA NA NA NA - NA
Boron - 0277 NA NA NA NA NA 0.321 NA
Cadmium - NA NA NA NA NA -- NA
Chromium -- NA NA NA NA NA - NA
Cobalt -- NA NA NA NA NA - NA
Copper - NA NA Na NA NA - NA
Iron 2.63 NA NA NA " NA NA 1.56 NA
Lead . NA NA NA NA NA -- NA
Magnesium 54.5 NA NA NA NA NA 534 NA
Manganese 0.213 NA NA NA NA NA 0.196 NA
Mercury -- NA NA NA NA NA -- NA
Molybdenum - NA NA NA NA NA - NA
Nickel 0.018 NA NA NA NA NA 0.014 NA
Selenium 0.0051 NA NA . NA NA NA - NA
Silver -- NA NA NA NA NA -- NA
Thallium . NA NA NA NA NA - NA
Tin -- NA NA NA NA NA - NA
Titanium i - NA NA NA NA NA - NA

Zinc - NA NA - NA NA NA -- NA

i\gmotors\docc797\pw3 1.xis
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Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides
in Groundwater from Production Well 31
Moraine Engine Facility,
General Motors Corporation, Moraine, Ohio

R

Page 6 of 10

PARAMETERS 11/30/95 12/5/95 1/18/96 2/23/96 3/14/96 4/10/96 5/15/96 5/9/96
PCBs/PESTICIDES -- NA NA NA NA NA -- NA
- Not detected.

mg/L Milligrams per liter,

ug/L Micrograms per liter,

VOCs  Volatile organic compounds.
SVOCs  Semi-volatile organic compounds.
PCBs Polychlorinated biphenyls.

NA Not analyzed.

*Detection level was changed from 5 to 2 ug/L.

i:\gmotors\docc797\pw3 L xls
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Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides Page 7 of 10
in Groundwater from Production Well 31
Moraine Engine Facility,
General Motors Corporation, Moraine, Ohio
PARAMETERS 6/13/96 7/8/96 8/14/96 9/6/96 10/23/96 11/18/96 12/6/96 12/19/96
VOCs '
1,1-Dichloroethane - 1.9 2.5 3 1.4 9.8 g6 8.5
cis-1,2-Dichloroethene 26 22 2.6 29 1.6 11.6 10.2 104
Tetrachloroethene 5.3 6.3 - - - - - -
Trichloroethene 7.2 6.9 5.6 7.4 4.1 13.8 14 12.1
Vinvl Chloride -- -- -- 3.8% 2.6 13 4.2 36
SVOCs NA NA NA NA NA NA NA NA
TOTAL METALS
Aluminum NA NA NA NA NA NA NA NA
Antimony NA NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA NA
Bervllium NA NA NA NA NA NA NA NA
Boron NA NA NA NA NA NA NA NA
Cadmium NA NA NA NA NA NA NA NA
Chromium NA NA NA NA NA NA NA NA
Cobalt NA NA NA NA NA NA NA NA
Copper NA NA NA NA NA NA - NA NA
iron NA NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA NA
Magnesium NA NA . NA NA NA NA NA NA
Manganese NA " NA NA NA NA NA NA NA
Mercury NA NA NA NA NA NA NA NA
Molybdenum NA NA NA NA NA NA NA NA
Nickel NA NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA NA
Silver NA NA NA NA NA NA NA NA
Thallium NA NA NA NA NA NA NA NA
Tin NA NA NA NA NA NA NA NA
Titanium NA NA NA NA NA NA- NA NA
Zinc NA NA NA NA NA NA NA NA

iz\gmotors\doce797\pw3 1. xls
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Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides Page 8 of 10
in Groundwater from Production Well 31
Moraine Engine Facility,
General Motors Corporation, Moraine, Ohio

PARAMETERS 6/13/96 7/8/96 8/14/96 9/6/96 - 10/23/96 11/18/96 12/6/96 12/19/96
PCBs/PESTICIDES NA NA NA NA NA NA NA NA
-- Not detected.
mg/L Milligrams per liter,
ug/L Micrograms per liter.

VOCs  Volatile organic compounds.
SVOCs  Semi-volatile organic compounds.
PCBs Polychiorinated biphenyls,

NA Not analvzed.

*Detection level was changed from 5 to 2 ug/L.

i\gimotors\doce79 N\pwi 1. xls
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Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides
in Groundwater from Production Well 3}
Moraine Engine Facility,
General Motors Corporation, Moraine, Ohio
PARAMETERS 1/24/97 2/26/97 3/21/97 4/11/97 5/15/97 5/28/97
VOCs
1,1-Dichloroethane 3.2 2.7 29 3 33 34
cis-1,2-Dichloroethene 31 2.6 NA 2.8 3.1 NA
Tetrachloroethene - - - -- - -
Trichloroethene 6 5.3 5.7 5.5 5.6 56
Vinyl Chloride 4.1 34 3.5 -- 34 3.6
SVOCs NA NA, NA NA NA -
TOTAL METALS
Ahuninum NA NA NA NA NA -
Antimony NA NA NA NA NA -
Arsenic NA NA NA NA " NA --
Barium NA NA NA NA NA 0.094
Beryllium NA NA NA NA NA --
Boron NA NA NA NA NA 0.298
Cadmium NA NA NA NA NA -
Chromium NA NA NA NA NA -
Cobalt NA NA NA NA NA -
Copper NA NA NA NA NA -
Iron NA NA NA NA NA 1.82
Lead NA NA NA NA NA --
Magnesium NA NA NA NA NA 56.8
Manganese NA NA NA NA NA 0.208
Mercury L NA NA NA NA NA -
Molybdenum NA NA NA NA NA -
Nickel NA NA NA NA NA 0.012
Selenium NA NA NA NA NA -
Silver NA NA NA NA NA -
Thallium NA NA NA NA NA -
Tin NA NA NA NA NA --
Titanium NA NA NA NA NA --
Zinc NA NA NA NA NA --

—

Page 9 of 10

i\gmmotors\decc 79 Apwd 1 xls
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Summary of Detected VOCs, SVOCs, Metals, PCBs, and Pesticides
in Groundwater from Production Well 31
Moraine Engine Facility,
General Motors Corporation, Moraine, Chio
PARAMETERS 1/24/97 2/26/97 3/21/97 4/11/97 5/15/97 5/28/97
PCBs/PESTICIDES NA NA NA NA NA -
- Not detected.
mg/L Milligrams per liter,
ug/L Micrograms per liter.

VOCs  Volatile organic compounds.
SVOCs  Semi-volatile organic compounds.
PCBs Paolychlorinated biphenyls.

NA Not analyzed.

*Detection level was changed from 5 to 2 ug/L.

Page 10 of 10

i\gmatars\doce797\pw3 Lxls



Summary of Detected VOCs in Groundwater from Production Well 34

Moraine Engine Facility,

General Motors Corporation, Moraine, Ohio

PARAMETERS UNITS 2/11/92 8/24/92  6/19/1995
VOCs

cis-1,2-Dichloroethene ug/L. 20 213 -
Ethylbenzene ug/L -- -- 2
Tetrachloroethene ug/L 19.7 24.8 --
Trichloroethene ug/L 123.6 183 5.4
Xylenes ug/L NA NA 7.5

-- Not detected.

ug/L Micrograms per liter.

VOCs  Volatile organic compounds.
NA Not analyzed.

' The June 1995 sample was collected while Well 34 was no longer in use.
As a result, the well was not purged prior to sampling.

i\gmotors\docc497\pw34 xls
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Area A Building 7 and Surrounding Area

This area consists of an 0il house and an area located to the nerth
which is used as a storage area for oil, gascline, thinners, alcohol
and acids and bases and drum storage. The paints and chenicals
required for production at Frigidaire are mixed in the o0il house

and pumped or transferred to production areas. Materials are shipped
to this area by tank car and truck.

Sketches are provided for a description of the types of materizls
stored and the volumes and containment provided. We have a numerical
designation for the area with the prefix "A". '

As shown on the.overall layout of the Moraine plants any spills in

this zone will be discharged to the Plant Three lagoon system. Losses
from transferring or tanks enumerated 1-22 occur outside of the building
and tanks enumerated 23-59 are those areas located within the building
itself.

Reviewed and approved,

%’c&:@% 2
Vincent J. Festaz P.E.
Ohio E033731



LOCATION

Al
A2
A3

Ad

A6
A7
A8
A9
A10
A1l
A12

Al3

Al4

AlS

Al6 -

. Al7
Al8
AlS

A20

A22

MORAINE CITY BULK CHEMICAL STORAGE AREAS

CONTENTS

0il

011

0i1
Thinner
Reducer
Alcohol
Kerosene
Perchlbr.
Perchlor
Alcohol
Alcohol- -
Xyiol
Thinner
Freon 12
Freon 12
0i1

Acid - HNO

3
Acid - HC1

H2804

Acid - H3PO4

Drums - Qil

fAcid

Acid

PAGE NUMBER

738450
.738400
738628
840911
840900
725111

735850

741378

741378
- 725111

725106

840912

748320

840335
840335
840552
725050
725032
725095

725063

CAPACITY

15000 Gal.
15000 Gal.
15000 Gal.
8000 Gal.
8000 Gal.
8000 Gal.
10000 Gal.

10000 Gal.

10000 Gal.

10000 Gal.

iG00G Gal..-

16000 Gal.
10000 Gal.
160000 #'s

160000 #'s

30000 Gal.

11000 Gal.
10000 Gal.
13000 Gal.
11000 Gal.

300 bbl.,

CONTAINMENT

Underground .
Underground
Underground
Gravel—Dike
Gravel Dike
Gravel Dike
Gravel Dike
Gravel Dike
Gravel Dike
Gravel Dike

Gravel Dike

‘Gravel Dike

Gravel Dike
None

Hone

None .

Concrete Dike

Concrete Dike -

Concrete Dike
Concrete Dike
None .

None



)

TANK #

23-
24
25
26
27
28
29
30
31

- 32
33
34
35
36
37
38
39

o
41
42
43
44

AREA A -~ CHEMICAL STORAGE - Cont'd.

CONTENTS

Paint
Paint
Paint
Paint

Paint

Paint

Pa&nt
Paint,.
Paint
Paint
Paint’
Paint
Paint
Paint
Paint
Paint
Paint
Paint
Paint
Paint
Paint

Paint

PAGE NUMBER

840676
840676
840732E -
840732E
840730
840640
840715
840715
840732K
840732H
840875
840676
840730
840730
840707
840707
840732
840676
840732

840676

" 840676

840730

CAPACITY,GAL.

300
300
300
300
300
300
300
300
300°
300
300
300
300
300

© 300
300

5000

5000

2000

3200

3200

2000

CONTAINMENT

None
None;
None
None
None
None
None
None

None

None

None
None
None
None
None
Nene |
Noné
None

None

‘None

_ None

None



APPENDIX B

Aerial Photographs

GERAGHTY & MILLER, INC.
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OHIO DEPARTMENT OF NATURAL RESOURCES

SOURCE

FIGURE
B-2

CENERAL NOTCRS GORPORANION
MORAHE, D0

1956 AERIAL PHOTOGRAPH,
SUPPLEMENTAL DOCC

%

& MILLER, INC,
Frvironmental Services

AW GERAGHTY
NOT _TO SCALE
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SOURCE: OHIC DEPARTMENT OF NATURAL RESOURCES

AW CERAGHTY
AV & MILLER, INC.

Environmental Services

NOT TO SCALE

1990 AERIAL PHOTOGRAPH,
SUPPLEMENTAL DOCC

GENERM, MOTORS CORPORATION
HORAIKE, OHIO

FIGURE

B-4
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APPENDIX C

Soil Boring and Well Construction Logs

GERAGHTY & MILLER, INC.
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Geraghty & Miller, Inc. Log of Boring: GM-21

Environmental Services

MORAINE ENGINE PLANT Moraine, Ohio

—_ - >~ o a
£4 2 | 2% A |Graphic| B

oo oo o & HNU E Log O Description
ok o= 8 ) .-3 =
@ (PPM) @

I
o

TOPSOIL: 0-.5 ft.: slit & clay, fine sand;
brn, dry~damp, mostly loose becoming dk brown, damp,
N\ semi—pliabte, seml-cohesive.

/

FILL siit & clay, some concrete blocks and
gravel (t—cs); some sand (f-cs): brn to light gray,

§5— 20-12 05 03 dry—damp, locse to stiff.

\\\

SAND & GRAVEL: sana (50X}, t-cs; gravel (50X),
t-cobbie: brn, dry—-damp, loose,

[CRE
o DODO
<
OOOODOO
0. 0,0 .0 0,79

1215 SAND &€& GRAVEL: same as above, damp.

13-8 0.3

©

[¢)
a
O

] | O O T AN B BRAVEL (o
20~ 22-18 K 0.3

PRGN SILT, CLAY, SAND §& GRAVEL: sanc (40%), f-cs:
gravel (40%), f~cobble, silt & clay (20X): brown,
o - (moist—=wet), slightly pliable, slightly cohesive. 1

15-6-18-34; . 1.2 03

SAND & GRAVEL: sana {50%), f-cs: gravel (50%),

7.
e R I = B = N = I ——
SREs]
oo
O

N 20 03 © 0 © t—-cobbie; trace slit and clay, brown, wet, loose.
30— 24-29 - - o L0 ] ‘ ]
] Q0 9
| (@] OO
op O
DX composite toLab JJl voC to Lab  [J] Split-Spoon Not Analyzed Page 1 of 2
Oriling Co.._Burlington Environmental  geglogist: B Astie Begin Drilling:;.08/01/84
Driter:_Dan Fisher Total Depth: _82 End Drilling: _08/03/84
Drilling Methoa: _HSA 4 1/4” Surface Elev.: Converted to well:_Y&S
Driliing Fivig;_Plant Potable Water patym:_Feet, MSL el Name:_ GM=21
Remarks: : : west Coor.:8051 South Coor.:i5!8

OHO258.001 morsine



Geraghty & Miller, Inc.

Environmental Services

Log of Boring: GM-21

MORAINE ENGINE PLANT

Moraine, Ohio

— -~ 3,.‘ Q L)
£¥ 2c (% S {Graphic| @ :
o | op |B@|lmw | E | Leg | O Description
o= o> g L 7] =
o« (PPM) &
— 33 —
) an © SILT, CLAY, SAND & GRAVEL: sand (40%), t-cs!
=30 > (30 1 gravel (40%), t-cobble: sit and cltay {20%): brn to lignt brn
4 38-26 " o~ wet, ioose to slightly cohesive, slightly pliable.
| 1% QOQ
J A0 T A, ]
38 LCNANRY)
- - 7 T T it N
Mo SILT, CLAY, SAND & GRAVEL.: same as above, hard
1 s0/2 0.5 0.3 O p Of arilling.
i als o "'OO“' ]
*u
; Q06 9
1 S PN
43— _i -t - LIMES TONE: anguiar fragments, white—gray, vesicular,
50/4 0.5 0.3 ™ T ] micracrystalline, boulder? Bent spoon, auger refusal, pullea’|
1 = I i ; ] I 1 augers and redrilled to 50" ~ 15’ south of prior location.
i T :
4 |
|
4 [ T 1
[T
48— —
| an ol SILT, CLAY, SAND & GRAVEL: sand (40X), 1-cs:
5-12 0.5 o4 " C~,)O gravel (40%), f—-cobble: sitt & clay (20%); gray brn with
{ 20-28 : : o orange staining. wet, slightty tight {stiff). Heaving sands.
] <& QOO'
C o
- ! ~ 4
53 O O
| NO SAMPLE: 6 feet of heaving sands. Drill hargder
and smoother at 55 feet, possible til or sand.
58— .
| o TILL: gravelly sand siit & clay, siit &
8-8-10-13| 11 0.3 . RO clay (BOX): grave! (10X), f-med; sand (10X), f-cs;
- : = —— olive gray, damp, pliabie, cohesive.
63 . ;
1 End of Boring at 62 Feet.
Composite to Lab | voc toLab  []]] Spiit-Spoon Not Analyzed Page 2 of 2
Driing Co.._Burlington Environmental  geclogist:_R. Astle Begin Drifling: 08/01/94
Dringr: _Ban Flsher Total Depth:._82 Ena Driling:_08/03/84
Oriling Methoa: HSA 4 /47 Surtace Elev.: Converted to Wel:_Y&s
Drining Fluig: _Flant Potable water Datum: _Feet, MSL wall Name:_GM-21
Remarks: West Coor.:805t South Coor.:1518
OHO258.001 moraine




Geraghty & Miller, Inc.

Environmental Services

Well Construction Log: GM-21

MORAINE ENGINE PLANT Moraine, Chio
- wWell L
%E % o = o8 wWell Construction
8;; %3 Detalls
[3 b—'—FIushmount
— INEN Monitor Well
] N % Well Type:
J
] N Total Depth Drilad: B2
54 w—Aa-inch Hole Diameter
] Surface Elev.
4] 123.78
1 A% Meas. Point Elev.;_f£3-

10— © S .
fooo Meas. Point Desc.;_Mark on Casing
3Oy N N

o © §\ t 2-Inch Diameter PVC Casing | Datym_ €% MSL
:oo { N 1: Orilling Co.;_Burlington Environmental
© 4 3 .

394 : § Drillng Methog: _HSA 4 1/4”

25 QCE N Driling Fid: _Plant Potable Water
©
o7 § Begin Driling:_08/01/84
] s

30‘*00 { % End Driting; _08/03/94
] N

o SN Begin Well [nstal_08/03/84
] o

35 O End Well Instal _08/03/94
® 4 —— Top of Sentonite = 36 Ft. ‘
-@0{ {__) I l : Development Tech.:_Submersible Pump

40 d? B T ottom of Bentonite = 40 Ft Begm DeVe|GDment> 08/09/94
1N o
- .
. i End Development: _08/09/34
: v

45 | | ll | | r—Toporscreen=asr Flud Loss:_ 1000 Gallons
qg] 5 553 % § Fiuid Developed; 820 Gallons

50— O w = 2~Inch Diameter . .
® 4 < = 0.01 Slot PYC Screen Pumping DTH:

2 E = Pumping Duration:

55— 5 ‘= e——-7Fottom ot Screen = 55 Ft. .

] w Yield:
o] Specific Capacity:
80— , 26

1 : Static Water Level:

A Total Depth of Borning = 62 Fit.
. Fracture Zones:
— B65=

For Lithologic Descriptions See Log of Boring: GM-21

west Caor.:605!

Remarks

0OHO258.001

South Coor. 154

Geologist: R, Astie

Page 1 of |

moraine




Geraghty & Miller, Inc.

Environmentsal Services

Log of Boring: GM-22

MORAINE ENGINE PLANT

Moraine, Ohio

Depth
(Feet)
Blows
(/8 in.)

Recovery
(Feet)

HNU
(PPM)

Sample

Graphic
Log

Soll Class

Description’

|
o

1 3-2-2-2

T-10
154 -1

T 5-8-5-4
20

1 28-21
25— 16

1 5-3-2-2

05

03

0.3

0.4

0.4

0.4

0.4

= I = T — N

[

/

ASPHALT: 0-05 ftt.

SILT, CLAY, SAND & GRAVEL: sand (40%), t-cs;
gravel (40X%X), f—cs; sitt & clay (20%); brn, damp,
slightly ptiable, siightly cohesive to loose.

e

SAND & GRAVEL: sand (50X), f-cs: gravel (50%),
f-cobble, tr silt & clay; brn, dry—damp, locse. Drills
harder, large cobblas.

SAND & GRAVEL: same as above.

SILT, CLAY, SAND & GRAVEL. gravet (50%), fine to
mostly iarge cobbles; sand (30%), t—c¢s: siit & clay (20X),
brn, damp, slightty loose to slight pliable, slight cohesive.

0p O

o o

SAND & GRAVEL. gravel {50%), i—cobble,
sana (50%), 1—cs: brn, wet, loose. Hard driiling, cobbles.

- 30

[X] composite toLab [JJ voc to Lab

Oriling Co.:_Burlington Environmental

Geotogl

Driler: Dan Fisher

Drilling Method: HSA 4 1/4”

Tota! Depth: ST

st:_R.

[II] selit-Spoon Not Analyzed Page 1 of 2

Astie Begin Drilling: 08/03/94

End Driting:.08/04/64

Surtace Elev.: Converted to wWell:_Yes

Driling Fluid: Plant Potable Water

Datum:_Feet, MSL

Remarks:

Well Name:..GM-22

OHO258.001

West

Coor.:6284 South Coor.:2530

moraine



Geraghty & Miller, Inc. Log of Boring: GM-22

Environmental Services

MORAINE ENGINE PLANT Moraine, Ohio
—_ —- > e o b4
.“:a 5 g |98% a |Graphic H
o ipti
8 ‘l;»’ 5? g § Q HNU ﬁ Log g Description
3 (PPM) @
— 30 s
00 O
OO
S O
O,m o SILT, CLAY, SAND & GRAVEL: sand (40%), t-cs;
1 13-21 0 gravel (40X), f—cs; siity & clay {20X%); brn, wet, slightty
35— 18-15 1.0 0.3 [ 50 . pliable, slightly cohesive, mostly loose.
O ©
. .00,
[y ~
. MONARY
. & ‘\'Qo‘\' ............................................................................................................
»O @ O SILT, CLAY, SAND & GRAVEL.: same as above.
7 22'21 | 5 " O NOO L B
40 16-14 5 . :“\’Q\'é 9_
ol
1 Qo 9
5] o-\O
] O Q.|| TSILT, CLAY. SAND & GRAVEL: same as above.
1 10-15 WO T s
45 1817 1.3 0.3 ., O @ O
| SN
~O @ O
J O~ O
L] o’\r
L S T O OO VPSP
o SILT, CLAY, SAND & GRAVEL: same as above.
10-18 O‘O o) )
50— t-e | 10| 03 el Ng
a
. o ©
_ o o
' Mo el
© ~o©n SILT, CLAY, SAND & GRAVEL: same as above, higher
1 1w-15 ~ O O siit & ciay content (30X), lower sand content {(30X),
55— 21-24 | 08 | 04 (RS W hard drilling.
= L
1 10-14 o0 O SAND & GRAVEL: &' neave after plug removat.
18-21 1.8 0.3 o O Hole taking water as tast as it Is pumped in, good water
A _ ~_ pbearing unit. Spoon mostly heave, clean sands & gravel
| End of Boring at 57 Feet. — Auger Refusal.
- 60
D composite to Lab ] voC toLab  []]] Split-Spoon Not Analyzed ) Page 2 of 2
Orlling Co.:_Burlington Environmental  geglogist:_R. Astle Begin Drilling: _08/03/84
Driller:_D2an Fisher Total Depth:_57 : End Drliling; _88/04/84
Driiing Methoa: _HSA 4 1/4" Surtace Elev. Cohverted to Welt:_YES
Driing Fluig:_Flant Potabie wWater Datum:_Feet, MSL Well Name: _EBM=22
Remarks: West Coor..8284 South Coor.:2530

0HO258.001 moraine



Geraghty & Miller, Inc. Well Construction Log: GM-22

Environmental Services

MORAINE ENGINE PLANT Moraine, Ohio
= wWell Log
ig % o well Construction
8-"-"- %3 Details
& ﬁlushmount
IS i ! Well Type: _Monitor Wei
1 O %
® 4 N Total Depth Drillec: 37
5 O % %-(——-——-G—Inch Hole Diameter
&) N N Surface Elev.
.04 N N - 728.67
L N Meas. Point Efev.._<b:
104 © 4 NI -
o, N N Meas. Point Desc.._Mark on Casing
2 ©d . Feet, MSL
° s %—2—Inch Diameter PVC Casing Datum: . '
153 @4 \ § Driting Co.-_Burfingten Environmental
4 o b=t N
_O £ N % Drilier: Dan Fisher
4 Q
\ ]
20— o] N N Driling Method:_HSA 4 1/4
r Z \ § Orilling Fluig: _Plant Potable Hater
1 N
25‘”@0'(. ; Begin Driling; _08/03/84
7 [8]
] 3
Oa % Erd Drilling: 08/04/94
p N :
30,9 € N N Begin Wel [nstal;_08/04/84
o, N
10 N End wWell Instal; _08/04/94
a '
35 O 3 : Development Tech.:_Submersible Pump
& a — Top of Bentonite = 36 F1. ’
1070 ] l Begin Development:_08/09/94
e I
40—\,0‘? _’_ —— ottom of Bentonite = 40 Ft | cNd Development: 08/08/94
s g Flid Loss:_1000 Galons
© 2 % || e—Toporscreen = asrn. Fiuid Developed;_260 Gallons
45104 S & =
e g S = Pumping OTH:
_@o,(‘ 5 = 2-Inch Diameter Pumping Duration:
5071 o @ - 0.010 Siot PVC Screen
1A g = Yield:
_O A0 f - .
o -AO 4 l (= le——Bottom of Sereen = 54 Ft. | Specific Capacity:
‘_‘“’ ol ] o~ 0F
QO Total Depth of Bortng = 57 FY Static Water Level
T Fracture Zones:
L 80=
For Lithologic Descriptions See Log of Boring: GM-=-22 Page 1 of |
west Coor. 6284 South Coor.:2530
Remarks: Geologist:_B. Astle
OHO258.001 moraine




Geraghty & Miller, Inc.

Environmental Services

Log of Boring: GM-23

X composite to Lab [ voc to Lab

Drilling Co.:_Burtington Environmental

Oriter:_Dan Fisher

Orilting Method: HSA 4 /4"

Drilting Fiuic: Piant Potable Water

Remarks:

Geologist:
Total Depth:_35

Surtace Elev.:
Datum: _Feet, MSL

MORAINE ENGINE PLANT Moraine, Ohio
- - g [} 2
fd . g | %% E Graphic | @
g Y t% © I .."":’ HNU L Log o Description
T (@ | weem 8
= 0
] ¥ o_Y CEMEMT: o-1 1.
. 0,% ) SAND, GRAVEL, SILT & CLAY: siit & clay (40%),
4 o) o.\o gravel (30X), f—cobble: sand (30X), f—cs; brn, dry—damp,
1 a . o ® stift to loose, crumbty.
S5 a2z | '8 | 10 - ~oQo..'
] hOQp O
] 10 ap O]
{1 - ] O% o SAND & GRAVEL: sang (50%), f—cs; grave! (50%),
— 1.7 10 i i {=cobble; brn, dry—-gamp, loose.
10 15-21 o L0
E <O
1 o e
E - o O o ............................................................................................................
1sscsml 15 | 10 [ o % SAND & GRAVEL: same as aove.
15 B ? 0o T
i © 5©
L 0 et et enr e
4 @ C ] SAND & GRAVEL: same as above, tr oxidgation — .
20 1';_':: 15 30 L b O 0 Of orange (rust)
1 o o
Q00
Re; :
Jo-0-18-8!| 16 0 A SILT, CLAY & SAND: sand (80X), vtine to med:
25— i - 4 L silt & clay (20%); brn, damp, semi-phable, slight cohesive.
1 N ~ 9
A ‘\o. .
1. ‘a2 SILT, CLAY, SAND & GRAVEL: sana (40%), t-cs;
30~ 1.5 20 o C i gravel {40%), t—cobbie; silt & clay (20X%); bra, moist,
20-2 } O'D’\O@ semi—-loose to slightly cohesive, stightly pliabte.
0
S :[ 5 C 6 O] SILT, CLAY, SAND & GRAVEL: same as above to 34.5 tt.
36— az-as | 8| O — SILT, CLAY, SAND & GRAVEL! Bottom 5" of spoon
] \ sand gravelly silt & clay; siit & clay (TOX), gravet (20%),
1 fing: sang (10X), vfine; olive grey, dary—damp, very stitt,
1 N\ hard. :
] End of Boring at 35 Feet.
— 40

[IT] split-Spoon Not Analyzed Page 1 of 1

R. Astle Begin Orilling: .08/04/94

End Drilling:_08/05/64

Converted to Welt:. Y&3

well Name:_GM—23

OH0258.001

wWest

Coor.:8018 South Coor.:2382

morsine



Geraghty & Miller, Inc. Well Construction Log: GM-23

Environmental Services

MORAINE ENGINE PLANT Moraine, Ohio
£ lo well Log
'é S % o well Construction
ok |25 Detalls
G lh—Flushmount
IRV N N Well Type:_MONIOr Wl
[+,
A N \E Totat Depih Drilled:_3%
~60C % Surface Eiev.:
_ N N - ,
5 _Nd’oG N ——8-Inch Hote Diameter Meas. Paint Elev. 731,29
O .
o RN Meas. Paint Desc. _Mark on Casing
2-Inch D PVE C
] ODE (g A \\\ nc |§rpeter v asing Datum Feet MSL
10—00rE N N Driling Co.._Burlington Environmental
3 N .
9 N Dritier-_Dan Fisher
1§ N N HSA 4 1/4"
° 4 N \ Driliing Method:
15~,° ¢ \ N N Driling Fuic._Plant Potable Water
1 — pe———Top of Bentonite = 16 Ft,
~oo q Begin Drilling: 08/04/94
(&
1.2 Eng Drifing;_08/05/84
o
20— O o —3— ——Bottom of Bentonite = 20 Ft.{ Begn Well Instal. 08/05/94
o 5]
OO[ e End Wel! Instal. 08/05/94
o) Z .
- = Development Tech. _Submersible Pump
~ i — fe=———Top of Screen = 24 Ft. }
25 z o2 = Begin Develapment; _08/10/94
~ o =
I s - End Cevelopment: _08/10/84
& o_' é g Fluid Loss:_200 Gaflons
! e |1z ‘ . 130 Gallons
30 4 E = 2-Inch Diameter Fluid Devetoped
OOC = 0.010 Slot PVC Screen Pumping DTH:
~ 0 - -
-&O g = Pumping Duzation:
1 r_:e = Me———Hottom of Screen = 34 Ft. Yield:
35 e : Tatal Qepth of Boring = 35 F{ ’
] Specific Capacity:
Static Water Levet:
| Fracture Zones:
L 40=

For Lithologic Descriptions See Log of Boring: GM-23

West Coor. 6018 South Coor.;5392
Remarks:
OHOZ258.001

Geologist:_R. Astie

Page 1 of |

morsine




SOIL/SEDIMENT SAMPLING LOG

}Project/No. Moraine Engine Plant / OH0258.001 Page of

Site Location Moraine, Ohiop
Coded/ :
Sample No. GM-23 (3-5) Replicate No. Date 08/04/94
Time Sampling Time Sampling
Weather Began 9:00 a.m. Completed 9:30 a.m.

Sampling Method and Material 2" Stainlegs Steel Split Spoon

Grab Composite
From To Soil/Sediment Degcription
Gravelly silt & clay; silt & clay (40%); gravel
3.0 Ft. 5.0 Ft.
{30%), f-cobble; sand (30%), f-c¢s; brown,
dry-damp, stiff to loose and crumbly:
Other (OVA; HNU; etc.) 150 ppm
Container Description
Constituents Sampled From Lab _X or GsaM Preservative
TCL VOCs 12 oz. glass jar Cool
Remarks
)

/Sampling Personnel R. Astle




Geraghty & Miller, Inc.

Environmental Services

Log of Boring: GM-24

MORAINE ENGINE PLANT

Moraine, Ohio

P — E‘,—. [ "
£3 | 3= [%% o |Graphic | g
& b o® |89 HNY E Log O Description
o= o= g~- T z
4 (PPM) @
— O .
] o ~J_ ASPHALT:0-0.5 1. ]
] O 0 O SAND & GRAVEL: sang (50%X), f-cs; gravel (50%), 1
k < oo 1 f-cobbie: trace of sHit & clay: brn, dry—damp, loose. 1
1 e 1[ 00 O] ,
5— 19-20 1.9 0.2 o OO i i
. : o0 O
SO OO |
r - ' e L O PP
- [ o o SAND & GRAVEL: same as above.
10~ 15-8 | B | 04 L b O O -
4 C O
o
7 O 0 Of
4 u o RS T TR U USSP OOPIN
4 Oo O SAND & GRAVEL: same as apove, moist from t3—14 ft,,
512 | 18 | oa Y tr siit & clay stringer. A
154 21-13 B o L0 A
J b oo of
b (&} c|C) 1 L
{1 e :I[ OO OOO. SAND & GRAVEL: same as above, tr orange (just)
204 120 15 0.4 OOO o colored oxidation. ]
K> (O3
(]
] 0 e e e et
seta ][ © o© SAND & GRAVEL: same as above, damp.
25 jops | 18] 04 ) ©0 © ]
O OO
] 00 O]
. o DO
1 -1 G0 O SAND & GRAVEL: same as above, dry-damp.
30— 20-30 1.8 0.4 _O .;o i |
. ' Do O]
- o OO 4
Do fis | oa D0 O et et
. o .0 SAND & GRAVEL: sand (50%), t—cs: gravel (50%),
35— h O 0 & f-cobbie, tr sl.lt & clay stringers; brn, dry—~damp, loose,
| .} oo cobbles at 36°.
] Cp O
. R e B DO OO O R SO Or TSSO RU RSO
{a-12-12-8| 15 04 _l.l_ Cp O SAND & GRAVEL: same as above, tr moisture at tip
L 40 . ) NS of spoon, water at ~40 ft.
B composite to tab [} voC totao  [[]] Spiit-Spoon Not Analyzed Page 1 ot 2
orilling CO_;_gurllngtoﬁ Environmental Geotoglst: _R. Astle Begin Driling: 08/05/04

Driner:

Dan Fisher

Driling Methaa: HSA 4 /4"
Driling Fluld: Plant Potable Water

Remarks:

OHO258.001

Total Depth: .70

Surface Elev.:
Datum: _Feet, MSL

End Dritling:_08/08/84

Converted to Weil:_Ye$

well Name:_GM=24

West

Coor,: 1812 South Coor.:8122

morasine



Geraghty & Miller, Inc.

Environmental Services

Log of Boring: GM-24

MORAINE ENGINE PLANT Moraine, Chio
_ - > [ b4
£3| £ |¢€% o |Graphic | ®
oo So |9o8]HNY g Log O Description
Q- o> 3 o I -
o (PPM) a
—40 =
J 0 Of
] 2
{ a-8 Yam o SILT, CLAY, SAND & GRAVEL:. st & clay {30%),
45—~ 8 1.5 0.4 [ Q\O " gravel (30%), f—cobble: sand (40X}, 1—cs; brown, wet, rnosn
1 18 59T ioose, slightly pliable, sightiy cohesive,
104 %@
No > LR R R R I R N L L L L )
1 9-s0s5 | 05 | 04 L © @OO. SILT, CLAY, SAND & GRAVEL: sana (30X), f=cs;
50— ) : O A silt & clay (30X): gravel {40X), f-mostly cobbiey brn,
vOp O moist—wet, tight, silghtly stiff, mostly crumbly.
| o ~, 0" ' 1
- O 4
"2, O ............................................................................................................ ]
50/6 03 0.4 :H: 0 % O SILT, CLAY, SAND & GRAVEL: same as above J
55 ) .
] &> -\O ] }
] o7 O
. 05 I
1 26-4 MoNRe SILT, CLAY, SAND & GRAVEL: same as above, tr
26-40/5 | 05 0.4 O L O @ravel seams.
60— b Mo TN -
4 O O
| O 50" ]
4 \'e) n O
{ 17-30 O" o SAND & GRAVEL: sana (50%), t—cs; gravel (40%),
65— 30-50 t5 0.4 [ OO | f-cobble; st & clay (10%): brn, wet, loose to slightly i
o pliable, slightly cohesive.
1 |I>OO 0 O . .
OO ]
| R T o SILT, CLAY, SAND & GRAVEL: sana (S0%), f-cs;
70— 38-38 1.5 0.4 0 gravel (30%), f-cobble; sit & clay (20X): brn, wet, loose
| - to slightly cohesive, slightly pliable.
1 End ot Boring at 70 Feet. — very Difficult Drilling.
75— - - u
b
- 80
X composite to Lab [} voC to Lab  [J]] Split-Spoon Not Analyzed Page 2 of 2
Drilltng Co.: Burtington Environmental Geologist: R. Astle Begin Drilling: Q8/05/04
Orillgr:_D2an Fisher Total Depth:_70 : £nd Drilling:.08/08/94
Driling Methoa:_HSA 4 1/4" Surtace Elev.: Converted to well... Y23
Driiing Fluld: Plant Potable Water Datum: Feet, MSL Weil Name: GM=24
Remarks: west Coor..7812 South Coor.:8122
OHG258.001 moraine




Geraghty & Miller, Inc.

Environmental Services

Well Construction Log: GM-24

MORAINE ENGINE PLANT Moraine, Qhio
g% |lo well Log
2e |= Weli Construction
o2 |a®
ak |e5 Details
_— © gt lushmount
] O% N N Well Type: Monitor Well
; N DIV
s ° N §‘ S—Inch Hole Diameter Total Depth Drillec: 70
7 © 4 N N
© o N R Surface Elev..
30 NN
0% rf NI Meas. Point Elev.._T47.8!
] N N :
IOO d N R Meas. Point Desc.._Mark on Casing
7 OOC N Datum:_Feet, MSL
o, N . . _
203 O _ Driling Co.._Burlingtan Environmental
{0
; o NN ) .
] C - \§ 2=1nch Diameter PVC Casing Orilier: Dan Fisher
e ] .
25 o 5 NN “Driling Methog: _HSA 4 1/4
EOOO N § Driling Fluig; _P1ant Potable Water
309 ©
© 4 Begin Drithing: 08/05/84
< O c
350 N £nd Oriling; _08/08/94
o
o i N Begn Well Instal; _0B/08/84
] N :
407 21 N l End Well Instal; _08/08/94
© 4 3 ‘
a5t o] X Devetopment Tech.;_Submersible Pump.
® 4 Begn Development; 08/10/94
RS
5019 o N Top of Bentonite = 50 Ft. End Development:_08/10/84
:E)O { I I ) ) Fiuid Loss: 250 Gallons
4 e
55—_;;0‘\'( .| ‘i— —————Bottom ot Bentonite = 55 Ft. | Syd Developed: 305 Gallons
;*q% Lﬁ é I—| jfe—Top of Screen = 58 Ft. pumpmg DTwW
80— - B z
_Qo,cé s © z Pumping Duration:
4 & & - 2-Inch Diameter
65— O z 3 = 0.010 Slot PVC Screen Yield:
© = - . ,
] Z o = le—sottom of Screen = 68 Ft. Specific Capacity:
702 Y Total Deptn of well 70 Ft. Siatic Water Level
1 Fracture Zones:
- 75=

For Lithologic Descriptions See Log of Boring: GM-24

west Coor..78%2

Remarks:

Or0258.0

[&)]

South Coor.:8122

Geologist: _R: Astle

Page 1 of |

moraine




R

AW GERAGHTY
AV MILLER, INC.

SAMPLE/CORE LOG

Enviranmental Services
Boring/Well ME-L Project/No, _(FC ~ Moraine Engine Plant / OHOS5.01 Page__1 of 2
Eggation Moraine, Ohio gg:;g% 1300 82!'llif1n;ﬁeted 1600
Total Depth Driled _%0 ____ feet Hole Diameter_8  inches gygfngfgs\%%te/ SplithDOD“
gfa r&:gégnzn%e[\),iiggﬁeter 24" x 2" diameter Sampling interval feet

Land-Surface Eiev._728.30 _ feet

X Surveyed 7 Estimated Datum

Mean Sea level

Driling Fiuid Used ___ None Driling Method_Hollow Stem Auger
Drilling Chuct
Contractor Reynolds Drillgr_!cDonald Helper Danny Allen
Prepared Hammer Hammer
By S. Ackers Weight 130 1bs. prop L inches
Sample/Core Depth Time/Hydraulic
{teet below land surtace) Core Pressure or
Recovery  Blows per 6 o HNG
From To {teet} inches Sampie/Core Description Headspars
3 15 1.0 |2.712 .
! 13 -12 CLAY = {(40-50%); medivm to coarse gravel (20~307); R,
sand (10-20%); silt (0-10%); medium brown,
danp, medium stiff.
10 -6
8 10 3 lie.m Med.—cs. GRAVEL (50-60%); fine-med sand 0.3
(20-30%); silt (0-10%); damp.
—
| b 19 ~49
3 15 (1S 16360 | Med.—es GRAVFL (40-SOF): fine-med. sand 0.5
; i I i (50%); damp.
14 =20
18 20 1.0 27 -39 Medium to coarse SAND (60-70Z); medium to coarse 0.2
gravel (20%); =i1t (10%); moist.
B |5 |10 B Coarce o . |
2 =21 to very coarse SAND (70%); silt (30%): 0.1
very moist to wet,
No sample taken in lithology sequence.
4564 )
28 30 1.0 |37 5 Medium to coarse SAND (60%); fine gravel (2A%); fine 0.2
Sand (10%): Silt (10%); saturated.




AW GERAGHTY
W& MILLER. INC.

Environmental Services

SAMPLE/CORE LOG (Cont.d)
Boring/Well__ME-1 Page__ 2 of 2

Prepared By_S. Ackers

Sampie/Core Depth Time/Hydraulic
{feet beiow land surface) q Core :lmsure u; W
From To mw ?:cshpe:r Sample/Core Description Headspace (ppm) .
: 13 ~18
33 3 |13 19-14 fine to medium GRAVEL (60%); fine-medium 0.6
sand {30%); silt (10%); wet-saturated.
55 -61
3B .40 1.5 91 -29 fine — coarse GRAVEL (40-60%); fine to coarse 0.8

sand (30%7); =siit 10%; saturated.

40.0 END OF 1OG

2- inch monitor well installed in borehole

Well set ar 37.0 ft.

NK = No Response

G&M Form 04 4-89 Southpant 89-0910
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AW GERAGHTY
AV MILLER. INC.

.’Em'rrrumwnmi Services SAMPLE/CORE LOG

Boring/Wel_ME=2 ___ ProjectNo. __CPC — Moraine Fngine Plant / CH055.01 Page_ 1 of 2

Site Drilling Drilling

Location _ Moraine, Chio Started_ 1646 Completed 1750
Type of Sample/ ‘

Totat Depth Drilled _33.0 feet Hole Diameter__ 8  inches Coring Device SplLit—spoon

Length and Diameter ]
of Coring Device 24" x 2" Diameter

Land-Surface Elev.__728.63 __feet X Surveyed [ Estimated Datum

Sampling Interval > feet

Driling Fluid Used None Drilling Method__Hollow Stem Auger
Drilling Chuck - _ . _
Contractor ~ Reymolds Driller_McDonald _ Helper_Danny Allen
Prepared Hammer Hammer
By i __S. Ackers Weight 130 1bs. Drop ____30 _inches
Sample/Care Depth Time/Hydraulic -
(feet below iand surface}  Core Pressure or
Recovery  Biows per 6 HNU
From T Heat) inches Sample/Core Description Headspace (ppm)
| | 6 -8 .
3 1 A | fine to medium SAND (80%); fine-gravel (10%); 0.2
silt (10%): damp.
8 10 (13 |12 |
2 3 fine to medium SAND (80%): clay (10%); Caarse 0.3
sand (5%); silt (57); moist to wet.
15-12 |
13- .15 | 1 18 =31 | medium to coarse GRAVEL (limestone (80%); 0.0
: ! ‘ fine to medium (sand) {15%); silt {5%); damp.
| |
[ 8-15 |
18 20 |1 18 =21 ° medium to coarse GRAVFL (limestone) (60%); medium 0.8

1 to coarse sand (30%); verv finero fine sand (5%);

silt (5%7); Damp.

B |5 |u2 |BH medium to coarse fine SAND (80%); fine sand (10%); 0.8

fine - gravel (5%); silt (5%); moist,

28 30 0 medium to coarse SAND (80%) fine sand (157); NS

Silt (5%); wet.




AWV GERAGHTY

W& MILLER. INC.
.’Em'ironmemai Services

SAMPLE/CORE LOG (Cont.d)

2 2
Boring/Well_ ME=2 Page of
Prepared By____ 3. Ackers
Sample/Core Depth Time/Hytiraulic
(feet below iand surface) Core Pressure or
Recovery  Blows per 6 HNU
From To {feet) inches Sample/Core Description Headspace (ppm)
33 0 fine to medium SAND (80%); coarse sand 0.4

(107%); siit (10%); wet

END OF 1OG 33°

WELL SET AT 33'

NS = Not Sampled

G&M Form 04 4.8 Lo Southpnnt B9-0910



AW GERAGHTY

AV MILLER. INC. |
.rEm'zrmmrema! Services SAMPLE/CORE LOG

 BoringWet ME3 _ projecNo. _CPC - Moraine Fingine Plant / GHOS5.01 Page_ 1  of 2
) Site , _ Drilling Driling
Location Moraine, Chio Started 0800 Completed _ 1100
Type of Sample/ .
Total Depth Oriled __ 35 feet Hole Diameter__8 ____inches  Coring Device ___ Split-spoon
Length and Diameter " :
of Coring Device 8 Sampiing Interval 5 feet
Land-Surface Eiev._ 728.33  feet K1 Surveyed O Estimated Datum_Mean Sea level
Drilling Fluid Used Nope Driling Method___Hollow Stem Auger
Drilling Cruck : .
Contractor Reynolds Drilier McDonald Helper__Danny Allen
Prepared Hammer Hammer
By S. Ackers Weight 135 1bs. Drop __24  inches
Sample/Core Depth Time/Hydrautic
(feet beiow land surface) A Core Blessure o; ) HNU
ecavery ows per
From To (feet) inchpe: Sample/Core Description Headspace (ppm)
? 3 5 14 |16l _ _ '
1 bl 63 -5 fine to medium SAND; fine to coarse gravel (30%): 0.2
I
!_ : silt (107): damp.
| |
1 3-24
8 10 1.2 1 26 =30 fine to coarse SAND (10%); fine to medium gravel 0.2
) i |
' ' (25%); silt (5%); damp.
i
! !
1315 LS [T | |
: ' 78 4 ine to coarse GRAVEL {(60%): finetomedium sand 0.2
(30%); silt (10%); dam.
18 0 o 100/3" Split-Spoon Refusal
|
n s o |2
e 46 32 Pebble/Cobble; almost spoon refusal 0,2
fine to medium SAND (80%); coarse sand (10%);
gravel (5%); silt (5%); wet.
26 -10
28 30 2 13 =30 fine to medium SAND (60%); fineto medium gravel 0.2
N | (20%); silt (AX); wet.
Bailer
3 % 0 0-0-0 fine ro medium GRAVEL (807): coarse gravel (5%); . 0.2
fine to coarse (5%); silt (5%): saturated.




AW GERAGHTY

W MILLER., INC.
‘Em-imnmema! Services

SAMPLE/CORE LOG (Cont.d)
Boring/Well__ME~3 Page__ 2 of .2

Prepared By_._S. Ackers

Sample/Core Depth Time/Hydraulic :
{ieet below iand surface) A Core ;;uuure o; HNU
ecove ows
fom . To [feet)ry im':h;;:f Sample/Core Description Headspace (ppm
¥ 035 |0 10000 | fine to cosrse SAND (80%); silt (20%): saturared, 0.4

END OF 1OG 35

G&M Form D4 4.8% Southpnni 83-0910



AWV GERAGHTY
MWz MILLER. INC.

Environmental Services

SAMPLE/CORE LOG

BoringWel__ME%  Project/No. __CPC — Moraine Fngine Plant / 0HOS5.01 Page__1 of 1
Site o Drilling Driling
Location Moraine, Chio Started Compieted ___1039
Type of Sampie/ )
Total Depth Driled __ 35 feet Hole Diameter__ 8  inches Coring Device ___Split-Spoon
Length and Diameter .
of Coring Device 8 Sampling Interval 5 feet
Land-Surface Elev._728.58  feet X Surveyed T Estimated Datum_Mean Sea Jevel =~~~
Driling Fluid Used __None Driling Method_Hollow Stem Auger
Drilling Check
Contractor Reynolds Driller_McDonald Helper___Danny Allen
Prepared Hammer Hammer
By S. Ackers Weight _ 130 1bs. Drop inches
Sample/Core Depth Time/Hydraulic
{feet below land surface} " Core ;r:ssmum u; HNU
ecove r
From T Hm}ﬂ' inch':: Sample/Core Description Headspace (pm
i 34 B '
3+ 5 1.3 |53 fine to coarse SAND (80%); Silt (20%): 27
I black, wet.
|
| 15 -14
8 10 -_2 11 ~10 fine to medium SAND (85%); fineto medium gravel 4.6
! (10%); silt (5%); moist,
i 4 -16
13 ;15 1,5 34 -3 fine to medium SAND (60%); coarse sand (15%); 11
‘ fine gravel (107) silt (5%); wet.
4‘ : 4 20
18 20 1.5 129 -31 fine to medium GRAVEL (60%): medium to coarse sand 0.4
(20%); fine sand (10%); silt (10%): satvrated.
23 25 8 12 -10
17 -19 fine to medivm GRAVFL (50%): medium to coarse sand 0.4
(35%); fine sand (10%); silt (5%); wet. '
00
28 0 0 00 £ine to mediun SAND (60%); coarse sand (15%) 0.4
00
B 13 [0 l4g o 2s aboue 0.2
35" BD OF LG
2~inch diameter monitor well installed in Borehole well

ot ot A0 T £



AW GERAGHTY

AV MILLER. INC.
‘En vironmental Services SAMPLE/CORE LOG
Boring/Well_ME5 ____ ProjecyNo. CFC — Moraine Engine Plant / (H035.01 Page_ 1 of__2
Site ) . Driling Criling
Location _Moraine, Chio Starteq__ 5/30/90 Compileted __5/30/90

Type of Sample/ .

Total Depth Driled 34 feet Hole Diameter 10 ___inches  Coring Device ___Split—spoon
tength and Diameter } =
of Coring Device 2 ft. / 2 in, Sampling interval ) feet

Land-Surface Elev._728.64 __feet X Surveyed O] Estimated ~~ Datum_Mean Sea level

Orilling Fluid Used __ None Driling Method_Hollow Stem Anger
Drilling Chuck
Contractor Reynolds Driller_McDonald Helper_ Danny Allen
Prepared . : Hammer . Hammer
By Dave Frederick Weight 130 Drop 30 inches
Sample/Core Depth Time/Hydraulic ’
(teet below land surface) A Core ;{essum o; HNU
ecovel OWS per
From To {iee!]ry . inchgs Sampie/Core Description Headspace (ppm)
|
0 0.5 asphalt
14 6
2 4 0.6 136 CLAY: (LAY (907); pebbles (Tr.), sand (Tr); 0.5
gray to brown.
14 -21
7 9  '0.7 [|32-7 MEDTUM SAND (307}, fine sand (20%), NR

coarse sand {20%), cobbles (20%), pebbles (10%):

brown.
|
12 14 0 no recovery (pebble)
13-24 .
17 19 11.0 11623 SAND and GRAVEL as above NR
15 -17
22 24 1.0 37 =24 COARSE SAND (50%), medium sand (202), NS
pebbles (157), fine sand (10%), cobbles (Tr):
gray brown, wet, solvent odor (analytical sample)
2 -16
2 2 105 |u-3 MEDTM SAND (307), coarse sand (20%), NS

fine sand (20%), pebbles (10%), siit (10%),

clay (Tr); gray, solvent odor




AW GERAGHTY

W& MILLER. INC.
.’Em‘ironmemal Services

SAMPLE/CORE LOG (Cont.d)
Boring/Well ME=5 Page_ 2 of 2

Prepared By___D. Frederick

Sample/Core Depth Time/Hydraulic
(feet below land surface)  Core BPressure o : HNU
Recovery lows per & :
From T fest) inches Sampie/Core Description ' Headspace (ppm;
' 7-12

32 % 1 L0 | 18% PERRLES (30%), COARSE SAND (30%), NS
| medium sand (20%), fine sand (10%), silt (10%),

cobbles (Tr); gray brown, solvent odor.

34' END OF LOG

WELL SET AT 32

NR = No Response
NS = Not Sampled

GAM Form 04 4-89 Socuthpnnt 830910



AW GERAGHTY
AV \MILLER. INC.

.’Em'rrrmnwrrm! Services SAMPLE/CORE LOG
Site Driling _ Drilling _
Location Moraine, Ohio Started_5/31/90 Compileted __3/31/90
Type of Sample/ )
Total Depth Driled __32 feet Hole Diameter __10 ____inches  Coring Device Split-spoon
Length and Diameter . .
of Coring Device 2 ft. / 2 in, Sampling Interval 2 feet

{and-Surface Elev. 728.64  feet XJ Surveyed T Estimated Datum_Mean Sea level

Driling Fiuid Used Nene : Driling Method_Hollow Stem Auger
Drifling : Chuck
Contractor Reynolds Driller McDonald Helper_Danny Allen
Prepared . Hammer Hammer
By D. Frederick weight . 130 1bs.Orop 30 _inches
Sampie/Core Depth Time/Hydraulic
{feet betow land surface) " Core ;Imssure o; HNU
ecove ows
From To (Ie\et)“r im:h'::.r 7 Sample/Core Description Headspace (ppm)
[ | |
| H
N asphalt
5 ; 21-9

(10%), clay (10%), pebbles (Tr), coarse sand

i
2 | 4 [ 061 66 STIT (40%). fine sand (%), medium sand 1 10
|
;
|

(Tr); gray, moist

78 0.7 | 11714 COARSE. SAND (307%), medium sand (20%), Q.5
| | fine sand (20%). pebbles (107), silt (Tr).
| | i cobbles (Tr); gray brown, damp.
| !
; ? S5
13 | 15 1.1 | 2625 CDARSE. SAND (40%), medium sand (20%), 0.5
cobbles (10%), pebbles (15%), fine sand (10%);
gray brown, dry.
17 | 191 1.0 3535 | e e ae | o
2 2 1 01,1 %::1’5 (DARSE SAND (40%), pebbles (X%, 0.5
cobbles (15%), emdium sand (10%), fine sand
(10%), =ilt (Tr); gray, wet.
(analytical sample)




AW GERAGHTY
W& MILLER. INC.

Environmental Services

SAMPLE/CORE LOG (Cont.d)

Bonng!WeIIM__ Page of 2
Prepared By__D. Frederick
From To (ieel)rv mmhz:rs Sample/Core Description Headspace (ppr .
27 29 1.0 &3:% COARSE SAND (30%), pebbles (207), NR
cobbles (20%), medium sand (10%), fine sand
(107), silt (10%), clay (Tr); gray
32 Bailed COARSE SAND (40%), medium sand (207%), NS

fine sand (20%), pebbles (10%), cobbles (Ir),

silt (Tr); gray.

NR = No Response

NS = Not Sampled

G&M Form 04 4.89

Southonm 89-0H0



Geraghty & Miller, Inc.

Environmental Services

Log of Boring: GM-25

GENERAL MOTORS CORP. — OH0288.001 Moraine, Ohio

Depth
(Feet)

Biows
(/8 in.)

Recovery
(Feet)

HNU
{(ppm)

Sample

Graphic
Log

Description

11-13—
25-15

15-20—-
2515

16-20-
25-20

7-10-
14-20

12-12-
20-14

10-20-
25-17

07

0.7

05

0r

= = e

I

W TOPSOIL & ASPHALT: Fill 01 1t.

b oo O [T

[a] -
G0 O
Oo
O O
O L0
b O O
= o) -t
C o O

0,9

0 O
e
b O (0 O
o O

G

O
O

e}

SAND & GRAVEL: 1-20 tt.; sand (50%), f-cs:
< 1 gravel (50%), f—cs: brown to buff colored, dry, crumbty.

o L0
Q0 O
o L0 1.
0 O

(@] OO

00 O
© O

O p O
KD OO-
b 00 O
o L0 |

P O 0 0

: an O] SAND & GRAVEL: 20-35 tt.: same as above, damp.

B sample to Lab

[]D Sample Not Ana!yzed

Oriliing Co.: Philips Environmental

Driller:_Steve Snyder

Drilling Methoa: _HSA 4 1/4

Drilling Fluia: Potable Water

Remarks:

Geologlst: R. Astle

Page 1 of 2

Begin Drilling; _12/12/85

Total Depth:_58.0

End Drilting: _12/14/85

Surface Elev.:

Converted to Well:_ YE$

Datum- Feet. MSL

well Name:_GM-25

West Coor.:

South Cceor.:

0H0288.001

General Motors disk "GM—26" (rev 01/08/68)



Geraghty & Miller, Inc. -
gnty ' | Log of Boring: GM-25
Environmental Services
GENERAL MOTORS CORP. — OH0288.001 Moraine, Ohio
— N w
£% o [T T | Graphic :
[ z = > O .
gL 2o |02 HNU £ Log Description
o= o> oL
a0 (ppm) | 0
o«
—33 =
. p O (). O+
i o e e e .
20-25 10 1 N/A O 0l SAND & GRAVEL: 35-40 tt.; same as above, wet,
4 33-34 4
e oO hard grilling.
| Cp O
38— o0 1 1
- O O O_
1z b | wa [T 0% ol T SAND & BRAVELT 36745 1t vams v svave, ot 7 '
{ 34-18 -J]: b C O o :
O
op O
43— L OO ]
0
1 Do O
1o b | v (T Poeo] SAND 8 GRAVEL: 45750 115 same as avave, wet, '
1 20-23 - b OO O : » e
- e}
. a
_ p © 0 O ]
48 o o
1 o0 0
1 16-18- | 20 N/A APPSR R R S ANDGGRAVELSO-SSHsameasabovewet """"""""""
{ 20-22 L O O ; & . wet.
J . > OO
] L O 0 O J
53 | o L0
00 O
1 =20- | 0 N/A e E TS -
1 z0-32 - T 5] SAND, GRAVELY SILT & CLAY: 55-58 ft.;
[guly o shonly silt (40%); gravel (30X%). and sand (30%): olive—grey, moist, wet,]
7 IC e O non=pliable (stiff). Til at ~55 feet. {
5 = ] :
58— g
- L 4 BOTTOM OF HOLE
T r ] NOTE: Broke 30° of auger tlights In borehole when
- L i setting well. Borehole was grouted and re—drilled to 58 feet,
approximately 10' from original boring. Till clasts were present
63+ B 7 on cutting head indicating til at 58 feet.
Il sample to Lab (] sample Not Analyzed Psge 2 of 2
Drliing Co.: Philips En\(ironmental - Geologist: R. Astle Begin Drilling: 12/12/95
Oriter:_Steve Snyder Total Depth:.88.0 End Drilling: _12/14/95
Orilling Method: _HSA 4 1/4 Surface Elev.: Converted to well:_YES
Oriling Fiuig:_Fotable Water Datum:_Feet, MSL wWell Name: _GM=25
Remarks: West Coor.: South Coor.:

OHO288.001 General Motors disk "GM—28" {rev 01/08/08)



Geraghty & Miller, Inc. Well Construction Log: GM-25
Environmental Services
GENERAL MOTORS CORP. — OH0288.001 Moraine, Ohio
“ L
A RE mell kod well Construction
ol (2@ Detalls
a- |82
(4]
— 0 - 0
= e——F ush Mount . Monitor Wel:
=3 3 J\ Well Type:
. L
o O( 10 Total Depth Drilled; _28.0
5_*?'40 ¢ T Surface Elev.
-
1A 5 S Meas. Point Elev.:
W
10 OCE Q K : Meas. Poini Desc.._Top of PYC
:Vooc Bl p | Datum:_Feet, MSL
5—° & K: Q Driling Co.. Philips Environmental
7 \:) ( D 1] .
° s Drifler-_Steve Snyder
b 2 'é R: K
20—}6 J 2 Drifing Metnod:_HSA 4 1/4
o r
8 i f“; j Drilling Fiuic; _Potabie Water
25—-})- { oo Begin Driling; _12/12/86
o, n
7. PP End Driling;_ 12/14/85
I~ o 0o
30_50 { X 3\“ Begin Well Instal,;_12/14/95
b o il End Well inslal; _12/14/95
35:)"30{ d Developmen! Tech._Dail and pump
1= r
1~ o Vo Begin Development:_12/18/95
1.0 il 12/18/95
40%\%? R 2 T I Top of Bentonite 40.0 End Development:
o r’ I Fluid Loss: 29
1o q Le———Top of Sandpack 43.0°
O | Fluid Developec: 80
45— o =
I I Pumping DTH; 3835
e fal [ Top of 27 PVLC Screen 48.0° \
Poq "3 = Punping Duration: 50 minutes
200, 3 - “Screen 2 PVC 0.0i0 slot 15 qom
1Y, e -]z Yield: 10 9P
12 O @ - L. .
4 = Specific Capacity:
552 ' -
=== J, 5! Static Water Level,_38:38
S — Bottoem of Hole 55.0° NA
. Fracture Zones:
L 80=
For Lithologic Descriptions See Log of Boring: GM-25 Page | of |
west Coer. — South Coor.:
Remarks: Geo]ogist: R. Astle

OHO288.001 General Motors disk “GM—26" (rev 01/08/886)
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SOIL BORINGS




)_E SE)'I

SURFACE ELEVATION:  724.8"
STRATUM DESTRIPTION OF MATERIAL SanerLE | ' b |~ RLOwsS
NDO & ! - L ! ! FET R
TvPE TEFTM ! - SOHE REL.
- i ; 5
t____0.0'| (FILL) Asphzlt { :
0.3" : i ! !
L (FILL) Crushed stone base ! : ;
— 2.0' ! i
(ORIGINAL) Dense brown sand and gra-— i . i
vel, trace of silt - moist T4 3.5= 5.5 17~70-70 L4
— 1
35 |
———— i
P I
| .
L {Becomes very dense at 6.5%) 26 ' 6.5- £.0 30-42-51 a3
' 3A 2.0-19.5 15-39-39 69
g 4n | it.o-15.5] 14-25-35 60
f_ ) i -
- Bottem of tarring at 15,57 i
— ! |
l i
W i :
aXall I i
!
| :
{257
b
-
i
3G
WETOD: HOLL ‘h' SI::—: :‘_.'JCE'E WATER QEBSERVATIONS ’ TYrL LAatipL o
' Nane ¥ . o
- INITIAL DEPTH L A SFLIT 5P00¢
vecwniciaNn:  FC-JD -
COMPLETION DEPTH _ 11CTE - g
JOF NO.: 25176 (s=p) DEPTM aFTER 22 nas _tONE £ SHELEY TUBE




St

SURFACE ELEVATION: 728.3"
STRATUM LESCAIPTION OF MATERIAL SAMFLE BLIWS FER TN BLOWS
NO SaPLE 6" ON iET DA
TYPE GEPTH SAMPLER cCOmE mEC,
0.0 (FILL) Aspralr
0.3
I 0.8'1({FILL) Concrete
t— (FILL) Meiium dense hrown sand and
- gravel, scze silt - moist
L 1A 3.35- 5.0 3- 9-16 25
5' &.S' ADT AT Vo A3 1
— CRICIKAL) Mudium dense brown sand,
- and gravel, rrace of silt - moist
| {2ccomes very dense at 6.5") 2A £.5- 8.0] 19-31~44 75
ot A - 9.0-10.5] 18-21-40 61
p5! 44 14.0-15.5] 1%-40-42 82
b sa | 19.0-20.5| 22-40-43 83
125" 6A | 24:0-25.0] 52-52 104
30’ A 29.0-30.51 40-50/4" 100+
N 1
(35 . 8A 1 34.0-35.5| 45-55 100
40" S4 | 39.D-4D.5| 55-45/5" 100+
L Botrom of boring at 40.3°
-
les’
METHOD:  par 10w STEY AUGER ViATER OBSEAVATIONS TYPE SAMPLER:
TECHNICIAN: HRITUAL DEPTH Mope X A, SPLITSPFOON
RG-JD COMPLETION DERTH: __WOTIE 5.
Jonne: 15176 (s3p) DEFTw AFTEA _24 __ nas _none — €. SHELBY Tust




IB-3

SURFACE ELEVATION: 728.13"
STRATULM DESSRIPTION OF MATERLAL S:E.P;E aroLE mgys-;:sn n:g:l.g:s
TYPE DEPTH SAMPLER CORME REC,
——wgg: (FILL) Asphzlt
— ) (FILL) Browa sand and gravel, trace
— of silt - coist
B (Becomes dease at 3.5") 1A 3.5- 5.0 4- 4-43 47
_'5'-
L {Becomes loose at 6.5') 2A 6.5- B.O 2- 3- 2 5
- 9.0 :
e {ORIGINAL) “adium dense brown sand 3A 9.0-10.5 3~ 3-16 19
and gravel, trace of silt

—
N (Becomes very dense at 14.0") 4A 14.0-15.5 20-29-56 g5
bo? (Becomes dezxse at 19.0") 5A 19.0-20.5 7-12-20 32
-

25" (Becomes verv dense at 24.0") A | 24.0-25.5 | 31-42-51 93
— Bottom of t-ring at 25.5"
30°

METHOD: HOLLOW ST=™™ AUGER WATER OB8SERVATIONS TYPE SAMPLER:

- None X . SPLIT SPOON
TecHmictan:  RG-JD INITIAL DEPY i X 5
COMPLETION DEPTH one T8
JOB NO.: 25176 (szp) DEFTH asTER 206 HAS nOone — €. SHELBY TUBE
P”’j Yado

P -




Sb-4

SURFACE ELEVATION: 728.5"
STAAT UM DES:RlIPTION OF MATERIAL sarTLE aLOWS FEA [N BLOWE
NO & SaMPLE fON FT On
TYPrE DEPTH SAMFLER JEORE REC
t—-0.01 (FILL) Aspnalc
. E".b' {FILL) Roac base
| (FILL} Brown and gray clay, some silt}
I s of saad, trace of gravel - moist
| _ (ORIGINAL) Yedium dense brown sand . e an
N and gravel, trace eof silc 14 3.5- 3.0 10- 9-13 -
- (Becomes dexse at 6.5"}) 24 6.5- 8.0| 15-15-17 32
ko' 3A 9.0-10.5 14-17-19 46
— .
L£5" {Becomes very dense at 14.0') 44 14.0-15.5} 231-29-39 68
ho sa | 19.0-20.5] 18-26-29 55
25" (Becomes dezse at 24.07) 6A 24.0-25.5) 21-19-2% L8
30" {Zecomes verv dense at 29.07) Ta 29.0-30.5] 18-27-51 7B
1
15! (Becomes dezse at 34.0") 3A 34.0-35.5 17-19-22 46
— Bottom of birimg at 35.3°
e
i I
_— 1
1
N 1
tigTrop: HOLLOW STDY AUSER WATER O85ERVATIONS TYPE SAMPLER:
25.0" (trace) X
TECHMIZIAN: ?_:—_:D INITIAL CEPTH A SPLIT GPDON
comrLETION QEPTH __BORE [y
. 35176 fa=
o w2376 (s=2) DE*Te arTen 2b  weg nome . T smELBY TUBE




o

SB35

SURFACE ELEVATION:  727.8'
M eTRATUM DES-RIPTION OF MATERIAL SEMPLE - SLOwS PER | "N 3LOWS
- - NGO, & samPLE £ ON IFT. ON
) TYPE DEPTH SamPLER CORE REC.
0.0'| (FILL) Asphalt
L 88 (FILL) Base
- {FILL) Browa and gray clay, some
3.0 silt, trace of sand, trace of gravel
\J-_moist : 1A 3.5~ 5.0 | 20-14-19 33

i<+ 4.5'[(FILL) Dense brown sand and gravel,

i -

} trace of silt - moist

— . {ORIGINAL) Zense browm gand and gra-

o vel, some cobbles, trace of silt -~

- moist

- (Becomes very dense at 6. 5 ) “24A 6.5- 7.5 | 45-55/3" 100+
ho! 3A 9-0: 9.5 100/4" 100+
he' 4B 14.0-15.5 25-32-26 38
il . _ 5A 19.0-20.0 L0-70/5" 1004
— Bottom of baring at 20.5°

_.5'

30°' )

METHOD: . HQLLou SI‘Ei AUGER wxrsn ossesvnnm:as . TYPE SAMPLER:

.“CHH'CMN - RG-—JD DL :f WWITHAL DEPTH 'None X A. SPLIT SPOON

- s e - '-’,t_ con;pn.snon osnn None B.

"o’:"_o.':'" 2 '2.5176 (smP) R ' ,Derﬂf arver 25°  wms. none ' €. SHELBY TUBE

C?‘ro A cicf ':TO :




IB-G

SURFACE ELEVATION:  727.9'

s'rnA"ruM - DESZRIPTION OF MATERIAL SAMPLE sLOWS PER N ALOWS
NO. & SamPLE 6" ON fET. OR
TYPE DEFPTH . SAMPLER CORE REC.
0.0} (FILL) Aspkalt
| '8' 'I'(FILL) Concrete
- (ORIGINAL) Eard brown clay, some s:.].t.
___ some sand, trace of gravel - moist
| 1A 3.5~ 5.0 7-17-20 37
5' &4.57 ' : ‘
— Very dense brown sand and gravel, somg
— cobbles, trace of silt - moist
| 24 " 6.5- 8.0 17-23-41 54 -
' 3A 9.0-10.5] 13-30-31 | 61
15 4tA | 14.0-15.5| 22-28-30 58
po | - : , ' 5A 19.0-20.5| 19-69-31/2'f 100+
25" 6A | 24.0-25.5| 27-38-39% 77
30 74 | 29.0-30.5| 59-21-47 68
Bottom of boring at 30.5' '
METHOD:  HOLLOW STEM AUGER - °  WATER OBSERVATIONS . TYPE SAMPLER:
TECHNIC}AN’:. RG-JD | INITIAL DEPTH NoneN - X A. SPLIT SPOON
T COMPLETION DEPTH" on 8.
:o8NO: 25176 (smp) DEFTM arTER _20  wms DOTIE €. SHELBY TUSE
';_f'_, iy -"—‘iu-




3B-GA

SURTACE ELEVATION: 52g5.1°

STRATUM DESZRIFTION UF MaTERIAL SasmPLE 8,03 FER ;"N"eLo-ﬂ
. ND & Sas® [ £ 0N | T OR
TYPE DEPTH CanPLER [CORE MEC.
|
| Q.91 [(FILL) Asphalc
— "% J(FILL) Crus=2d scone base
- (Becomes lecse atr 1.07) 14 1.0~ 2.5 1§-12- 1 15
L 4.07 - .
5 (QRIGINAL) Zard brown siit, some sand 24 4.0- 3.5 16-2:-21 L2
rrace of grievel, trace of cobbles -
— 6.5" moist )
— " Very dense z-own sand and gravel, 34 6.5- 7.5 50-556 106
— trace of sil: - moist
- (Wich scme cabbles 2t 7.0')
i’ LA 9.0-10.5 L0-34-43 77
15 54 [14.0-15.0 | 53-45/3" 99+
20" 6A [19.0-20.0 35-65/4" 100+
5 7A [ 24.0-25.5 16-42-50 g2
e
3¢’ BA .} 29.0-29.5| 100 100 |
L— 32.0%¢-
Very dense gray sand, trace of gravel
- - moist
5' 94 34.0-34.5 111 111
| 385 Very dense gray sand and gravel, 104 | 38.5-39.5 64-39/3" 103+
40'° trace of silt - moist
Bottom of cring at 40.0°
45°
meTHOD: HOLLOW STEM AUGER WATER OBSERVATIONS TYPE SAMPLER:
TECHNICLAN: J;} RA-AS INETLAL DEPTH .—2)‘0 ‘ftr_ace) X A, SPUITSPOON
- a COMPLETION GEPTH: hone 8.
JOBNO.: 25176 {smp) pErtm astia 25 wRs ne_ - €. smELEY TUBE




:
St

6B

SURFACE ELEVATION: 731.8"
STRATUM DESZRIPTION OF MATERIAL SAMPLE BLOWS FEA UNTT BLOwWS
. NO & Santry £ &7 ON IFT OR
TVPE DEPTM SAaMPLER CORE agC.
0.0' [ (FILL) Wool loor
0.2 1——
— 0.3 (FILL) Concrete
L 1'0\ (FILL) SarZ and gravel base
L~ 3.0"|(FILL) Vers sciff brown silt, 1A | 1.0- 2.5 7- 6-10 16
L \ some sand, irace of gravel - moist
= (ORIGIRAL) Tary dense brown sand and
- gravel, trz:zz of silt - moist 2A 4.0~ 5.5} 27-30-38 68
- 34 6.5~ B.0 30-33-34 67
10° LA 9.0-10.5 15-30-136 66
15" (Becomes de-se at 14.0") 54 |14.0-15.5| 21-18-17 35
20" (Becomes very dense at 19.0') 6A |19.0-20.5| 29-38-42 80
5' TA [ 24.0-25.0 | 6&5-35/5" 100+
r—
- 8A }28.5-30.0 ) 41-44-41 85
30° . )
Bottom of *:ring at 30.07
METHOD: HOLLOW STEY AUGER WATER DBSERVA'l;IONS TYPE SAMPLER:
TEcHnician:  JD-RA-AS INITIAL DEFTH NO“‘—: X A, SPLIT SFOON
COMPLETION DEPTH- Kone e’
JOB NO.: 25176 (smp) perTw arTER 24 mAs _pone —— €. SHELBY TuBE




SURFACE ELEVATION: 733 g° SB-6C
i -

LTRATUM DESZAIPTION OF MATERIAL s::-:z I ; n-.::_yuz:s- --~'-_-$|.g:3
TY‘FE QEFTM ; SAMPLIR Cé’RE REZ.
|
| 0.0'{{FILL) Woocd
0.2!
— 1.0'|({FILL} Loncrete
— (FILL) Dense brown sand and gravel, 1A 1.0- 2.5 21-315-25 43
[ - sdme silt - soist
L : 24 3.5- 5.3 10-13=-23 16
=t
... 3A 6.0~ 1.5 23-22-25 | L8
!
T .5.5' - e . - , ) ez ge Pooas
— (FILL)} Verr iense browm sand and 44 B.5-9.5 26-55 114
{_1_{‘_'_ gravel, trace of silt - moist -
~
B
—
R — A t .
et -0 {ORIGINAL) %ery dense brown sand sad 34 13.5-13.0 i0-32-51 23
gravel, so-¢ cobbles, trace of silt -
— . moist
P 64 |18.5-19.5 15-51/3" 100+
20!
. T4 23.5-24.0 | 108/1° 100+
2%
T e
i
— BA [ 28.5-25.5 42-58/5" 100+
30"
—_—— b
= 94 | 31.0-32.3 46-35-37 72
- Sattem of boring at 32.5°
38’
RIERSS
|
T
i
i
I
1
i
l
!-—
L
|
l Lo
E veTHoD: BOLLOW STEM AUGER VATER CESERVATIONS TYPE SAMPLER:
l‘licnmﬂ-an- IRITIAL DEPT 32.5° ¥ A, SPLITSPOON
i_ " JD-RA-AS CoMPLETION perrw 323" — 8.
L oreo. 25176 {awp) SErTw afTER _ob _wmas _32.5" £, SHELEY TUEE




SURFACE ELEVATION:  731.8°' jB-GD
SsTRATUM DESZRIPTION OF MATERIAL SamPLE SLOws FER i n BLDWS
NC & Sawre 6 DN IEY DA
TwoE DEFTH SAMP_ER COREL REC,
0.0 {FILL) Wood Iloer
0.2"
[ 1.gvi{FILL) Cocncrate
b 1.3'1(FILL) Brown sand and gravel base
[ (ORIGINAL) Vary dense brown sand and 1A 1.0- 2.5} 30-35-33 68
gravel, some cobbles, trace of silt
Tos - moist 24 b 4.0~ 5.5] 31-35-52 87
B 34 | B.5- £.0 ] 45-46-47 83
i 44 | 2.0-10.5 | 26-28-30 58
15 sa |16.0-15.5 | 38-42-47 89
o (Becomes desse at 19.0') 6A |19.0-20.5 | 23-18-28 6
|
=
i
(oS (Becomes verr dense at 24.0°) 7A 24.0-25.0 L4-60/ 5T 104+
- Hard brown £ilt, trace of sand, Ba |29.0-29.5 100 100
'LT29A [Ltrave of prevel - moist
i {Continued <= next page)
- A 31.5-33.0 75-80-90 170
: Battom of boring at 33.0°'
15"
mzTHOD: HOLLOW STEM :UGER WATER OESERVATIONS TYPE sAMPLER-.
TECHNICIAN: 3D-BA-AS NITIAL DE_"Tu _....K:LD.‘“ - K A.  SPLIT SPOON
* COMPLETION DEPTH- ~one - 8.
keNO: 25176 (smp) otrrnarren 24 .eg _nONE €. SHELBY TUBE




| sumrace eLevaTion: 72a.2¢ SB-7
STRATUM DESCRIPTION QF MATERIAL s:g'P;.E SamPLE Br.é‘-_y\ré:e R N,‘ :Lg:vs
TYPrE DEFPTH SAMPLER CORE RELC,
_ 0.0'{ (FILL) Asphalt
0.3'
— (FILL) Browm silt, some sand, some
gravel - moist
— D v nd and |
| (FILL) ET:-"lOO.:.. brown sa and gra-| ., 3.5- 5.0 3- 3~ 2 5
5 vel, some silt - wet
| 24 6.5- 8.0 2- 2- 3 5
il 3A 9.0-10.5 3- 3- 2 5
— 14.0"|{— -
} 5t (FILL) Stiif-brown clay, some silt, 4A | 14.0-15.5 4- 5- 8 13
some sand, trace of gravel - moist '
L 17.0' | T :
. (ORIGINAL) Tery dense brown sand and
— gravel, trzce of silt - moist
o SA | 19.0-20.5| 25-31-47 78
25 6A | 24.0-25.5| 37-38-42 80
— 1
B 28.0 Hard gray =:1t, some sand, trace of
30’ gravel, trz:zz of clav - moist 74 29.0-30.01 43-82 125
‘ Bottom of >:ring atr 30.0' i
METHOD: HOLLOW STEM AUGER WATER OBSERVATIONS TYPE SAMPLER:
TECHNICIAN: RG~JID INITIAL DEPTH 3.0 ({ight) X A, SPLIT SPOON
COMPLETION DEPTH- None B. -
JOR NO.: 25176 (S‘l:lp) DEPTH AFTER 24 mAs _none C. SHELBY TUBE




SURFACE ELEVATION: ;28.2°' SbjA -

STRAATUM DESZRIPTION OF MATERIAL SAMPLE BLD.\’VS PEA TN BL Ol
NO. & SaMPLE & ON IFT OR
i TYPE DEPTH SAMPLEA {CORE RELC.
._._89: (FILL) Asphzlt
. 1.0'|(FILL) Sanc and gpravel base
| (ORIGINAL) T2ry dense brown sand and 1A 1.0- 2.5 18-23-31 5S4
gravel, soc=:¢ silt - moist
= (With some cobbles from 3.0")
L5 Za | 4.0- 5.0 50-50/4" 100+
r—
l.— 3A 6.5~ B.O 25-32-40 T2
21 L 4a 9.0-1¢.3 20-45-50 95
— - \
RN 7 sa |14.0-15.5 | 18-30-47 77
20" : 64 |19.0-20.5 | 35-47-50 97
EN ’ 74 [24.0-25.5 1 20-38-55 93
. )
— 28.0" —
| Hard gray silt, some sand, trace of
130" gravel - moist 8A |29.0-29.5 | 100/4" 100+
(Continucd £o pext page) '

35’ 9A [34.0-34.5 | 1o0/4" 100+

104 132.0-40.0 ; 81-19/1" 100+

Bortom of boring at 40.0'

L

wmeTHoD: HOLLOW STEM AUGER WATER GESEAVATIONS TYPE SAMPLER:
TECHNICIAN: INITIAL DEPTW ____Name _x A, SPLIT SPODN
© JD-RA-AS None
COWMPLETION CEPTe [N

JOE NO.: 25176 (Sﬂ".p) DE®TH AKTER 24 mms __10NE 3 SHELBY TUBE




T~

SB-

&

sURFACE ELEVATION: 724.5'

BLOWS PEA

ST AATUM DESIAIPTION DF MATERIAL SARPLE T - BLOWS
. NO. & SAMPLE | & ON | rr1 Om
TYrE perTH ) sawsiEr CORE REC.
e - T
8.9' (FTILL) Asphalt
. ¢l8' |(FILL) Conecrate
| ’ (ORIGINAL) Very dense brown sand and
gravel, soce cobbles, trace of silt -~
. asist 1A 3.5- 5.0 | 17-28-44 72
(5 '
B 28 | 6.5- 8.0 | 24-41-45 86
bt 3A 9.0-10.5 | 17-28-33 81
b5' LA 14.0-15.0 55-45/5" 100+
o SA  {19.0-20.0 | 64-36/2" 10G+
50265 |— ‘
F Hard brown £ilt, some sand and gravell 6A 24.0-25,5 | 28-30-41 71
|— - moist . ’
- 21.9 :
. Very dense :Town sand and gravel, some -
. " .- |cobbles - malist ., 1. T )
30' T R - | 7A+ ]129.0-30.0 | 58-43/3" 100+
e ._ - - ’
— 32.0"| —— - . -
B {Hard gray -silt, some clay, trace of
sand, trace of gravel - moist ]
135t ' "8A | 34.0-35.0} 70-30/3" 100+
Ny - -oa | 39.0-39.5] 100/4" 100+
— °T | Very dense gray sand and gravel : )
) tracé of silt = molst. . .= - -
‘} Bortom g_f,.__bpx:;szg at 4050 - 7 - -
| METHOD: . HDLLOW STDs .1UGER 1% WATER ORSERVATIONS TYPE SAMPLER:
T!CHNICIA; 'mﬁ'iag perrn_29. 5' {trace) X A SPLIT SPOON
7 RG-JD coun.snon oertm: . 37,0" Y
Jl:BNo T 25176 (snp) " pepTs arTen- 28 25 wns 37,07 _ e, SHELBY.TUEBE



e
-

[
_SURFACE ELEVATION: 731.8"

STRATUM DESSRIPTION OF MATERIAL SAMPLE BLOWS FES IR TR, ]
ND. & S&sPLE B ON (FT_OA
TYre DEPTH SAMPLER CONME REC,
—0.0" |{FILL) Concrete
L. 4.0 - ,
5t (ORIGINAL) Vary loose brown saad and 1A 4.0- 5.5 L7- 3-1 4
gravel, soze silt, some cobblas -
= woist
| (with 1" te 2" silt seams from 6.0') | 2A 6.0- 7.5 1-1-1 2
[~ 8.5'
— Medium dense brown sand and gravel, 3A 8.5-10.0 5= 6-13 19
il some silt, some cobbles — moist
ng' (Becones very dense at-14.0") LA 14.0-14.5 | 100 100+
pnt 5A 19.0-19.5 100 100+
125 (Becomes dezse at 24.0") 6A 24.0~25.5 | 15-15-26 41
{30° 74 |29.0°30.5 | 12-18-26 44
N .
—
35° (Becomes very dense at 34.0") gao | 34.0-35.5{ 22-30-36 66
I Bottom of baring at 35.5" | i
_!Ql
!
B . |
— . »h
r
METHOD: yoLLOW STEY AUGER WATER OBSERVATIONS TYPE SAMPLER:
TECHNICIAN: woTiaLoerTh —_Nope 1 _X_ A seuTSPOON
RG-JD COMPLETION DEPTR: . PONE - 5.
Josno.: 23176 (smp) DEPTH ARTER 24 ~ws _Done. —_— € SMELEY TUBE




362

SURFACE ELEVATION: 731.8"
STRATUM DESZRIPTION OF MATERIAL S5aMPLE BLOWS PER "N BLOWS
nNO, & SAMPLE € ON /FT.OR
TYPE DEPTH SAMPLER CORE REC.
——0.0"'1 (FILL) Concrete
L 0.9: : .
’ 1.2 (FILL) SanZ and gravel base
= {ORIGINAL) Very stiff brown clay, 1A 1.0-2.5 9-5-8 16
- some sand, some gravel, some silt -
5t moist
= bottom ¢f »aring at 2.5°
1
—
ol
METHOD: HOLLOW STEM :UGER WATER OBSERVATIONS TYPE SAMPLER:
TECHNiCian:  JD-WH INITIAL DEPTH: None A. SPLIT SPOON
COMPLETION DEPTH- None a.
. 2 -
JOB NG 25176 (cls) perTr arTen 24 ups DONE €. SHELBY TUBE

S
i

. 7[1 R




)

S

5B-10

SURFACE ELEVATION: 731.8'°
s‘rll_u'ruu DESZRIPTION OF MATERIAL s::}’:s SanLE E\Lg_':vé':t R N":Lg:ﬁ
’ TYPE DEPTH - SAMPLER CORE RMEC.
—-—09: (FILL) Concrete
| 0-/"1%gdium den=z brown sand- and gravel,
- some silt, zrace of cobbles
L 1A 3.5- 5.0 7-7- 6 13
5l
|~ |(Becomes dezse at 6.5') 24 | 6.5- 8.0 12-16-30 46
?:D'_ 3A 9.0-10.5 17-20-24 44
b5t 4a  |14.0-15.5 | 17-21-29 | S0
bt - | (Becomes very dense at 19.0') 'sA 119.0-20.5 | 27-35-43 | 78
257  (Becomes de-se at 24.0") 6A | 24.0-25.5 { 20-21-27 48
: (Becomes very dense at .28-5') 7A 28.5-30.0 28-50-50/4" 100+
0’ '
Bottom of *:zing at 30.0'
METHOD: HQLLOH STEV AUCER WATER DBSERVATIONS TYPE SAMPLER:
tTecHNician:  RG-JD INITIAL DEPTH Rone X A.  SPLITSPOON
COMPLETION DEPTH - None 8.
~}- ~JOB NO.: 2517.6 (sop) perTH aFTER _28 ,mg _TIONIC C. SHELBY TUBE




4

Mg

e

SUREACE ELEVATION: 731.8'
sTraTust DESSRIFTION DF MATERI&L s:uﬂ.:' S m.:_wé:!n “N';:Lg:ﬂ
2 AaF L ]
T?P: DEFTH S_QU'LE‘ LORE AES,

— .Q: {FILL) Woo?

L 1.8'}{FILL} Concrete - i

- (FILL} Bross sand and gravel, some

L 3.0 silt, some cobbles ~ meist

T J{ORIGINALY Stiff brown clay, some ‘A 1.5- 5.0 m 5m 6 11
Tr silr, some sand, trace of gravel - . .
3.5 twalst

— Medium denge brown sand and sile,
F some gravel « moist 24 f.5~ 8.0 LT - 16
Lt -0 enme brows sand =i gravel, some JA 9.0-10.5 15-17-19 36
L A :

gile, trace of cobhbles - weist
R3* &8 [14.0-15.3 14~15~26 45
—
[~ ;5
- s
b {Bacomes very dense at 1$107) sa |19.0-19:51 1o00/3" 100+
& :

T =

25° 64 | 24.0-25.5 | 40-50-29 79
30’ 74 |29.0-30.5 | 18-27-30 { 57
— 33.0° Hard Epray 5iit, SoWE Somd, SOME Clay :

H ~iL, w 1] * " ] F -

350 crace of grovel = wet 84 | 33.5-35.0 11-17~2L 38
L Botrom of bering at 35.0°7

50" ’

-

seTHoD: HOLLOW STEM AUGER VATER DBSERVATIONS TYPE SAMPLER:

inrreaL beEsTH. . 33.07 _X_  a srurseoon

TECHRICIAN: B“"m 33 R or
d CRMPLETION QEP TR B.

sBNo: 25178 (sap) PESTM AFTEA Y6 nms 33,07 €. SHELEY TUBE

/‘}.



e ————

SB- 1A

SURFACE ELEVATION:

731.8"

TRt DESTHIPYION OF MATERIAL SAMPLE | LLOWS PER ro BLOWE |
! ! NO. & SaRFPLE £ ON E T, OR
i { TYPE GEFTH ! SAMPLER lcons Aic
lg—m - "

e 1 00 L {FILLY Wood

! 0.2t

o AR K cr |

?’ Uobha Y Coancrete : 14 1 0-2.5 0.1 69 1 g
e moar il Y Dengs gray sand and gravel et - |

1 .. ;

- b - Adama {

; i INAL; Very if€ BLrown clay,

Y some sand, esse gravel, trace of l
I, !

i sult - wmoizl t i

— e - T - —
! Tpoctom of hoving at 2.5 |

. 1

H '

o i 1

' .
- : i
L ;

T i

P

i

i

b !

13

]

-

H

b

t

i

;

—

;

L

|

—

I3

1

i

—

!

- ;

i 1

E ‘

b

1

-

‘.

— i |

J— } ]

: |

l — ' -

i ETAde: BILLOW STEM AUGER WATER OBSERVATIONS TYPE SAMPLER:

! NITIAL DEPTH- _DORE - A, APLIT SPOON
PoTITHNICIAN: ThOVH i

? ' v CORPLETION DEPTH None E.

P RENG 15178 {els) | DEPTm AETER 24 mme, neng | L. S=Evay Tubk




.‘L_/

p—

p—

Shiz

SUNFACE ELEVATION: 731,37
STRATIIM RELIRIPTION OF MATERIAL LartLE BLOWS PER N BLOWE
NO & S&MMPLE [ =15 FT. OA
TYPE DEFPT™ SHkATL_E R CO!.E REL,
L____gg: (FILL) Wood .
.+ 1.0'1(FILL) Concrete .
L (FILL) Bresw= sili, some sand, Lrace
of gravel, traze of clay - moist
Ic 3.5~ 4.5 12"
{5 (Recomns very stiff at 4.5%) 14 4.5~ 6.0 26-13-10 23
A 5.5- 8.0 4—- 7-12 19
—
-
Far ap.of (Becomes hasld at 9.07) 3a 9.0-10.0 17-100/2" § 100+
f CORIGINALY Tery donse brown sand and
E_ gravel, sozz silt, some cobbles -
! molst
]l 5’ L4 14,.0-15.5 19-27 41 68
- ,
_t
L, 54 18.5-20.0 21-34-40 74
eyt '
]
{ Batram of baring at 20.0°
i ]
= ¥
25"
[
-
307
METHOD: HOLLOW ST AUCER WATER QESERVATIONS TYPE SAMPLER:
~ % INITEAL OESTM hene X AL SPLIT SFOONM
Tezmntoian:  RG-JD -
' COMELETION DECTH sone — B,
PN 23176 {(s=n) CEPTm artEa 25 mES _NOns _X £, SHELBY TUBE




Ny

SB-

12

SLIRFACE ELEVATION: 731.8'
|
STRATUM CESCRIPTION OF MATERIAL 5;:’;5 I aL:a_»_wg:ga ,’:p:tg:.j
' TYPE DEPTHM SaMPLER CORE Rt\.'
“"""""89: (FILL} Wood {floor cap)
L l_QLTFILI;) Concrete
. 2.0 {ORIGINAL)Y 3rown sand and gravel,
= .l some silt ‘
, | Brown silt, trace of sand, trace of
e 4,0 .
5 \ gravel - moist 16 3.5 4.0 o"
Pense brown sand and gravel, some 1a £.0- 5.5 14~16-17 33
,m silt - moist an | 6.5- 8.0 20-71-22 | 43
- 3A 8.5-10.0 15-17~21 35
Ry
15! (Becomes very dense at 16'.0') 44 114.0-15.5 22-~-28-30 58
VA SA 19,.0-20.5 22-24-29 53
23, 6A |24.0-25.5 | 27-50-30 B0
30° 74 129.0-30.0] 65-35/2" | 100 _
Bottom of boring at 30.0° | i )
METHOD: HOLLOW STE" AUGER WATER OBSERVATIONS TYPE SAM?LEH:
. INETEAL DEPTH None X A SPLIT SFODN
. reemnician:  RG-JD .
COMPLETION DEFTH ?‘!Gne 8.
JOR HO.: 25176 (szp) CEPTr AFTER _2& mas _none X c sHELBY Tusl




o

e

SE-13A

SURFACE ELEVATION:  731.8°

STRATILIM DESSRIPTION OF MATERIAL ., SAMPLE" BLOWS PER SN BLOWS
z. ND. & SAMBLE £ ON IFT. OR
4 TYPE DEFTH SAMPLER CORE REC,
[33)
—-“"89: (FILL) %Wood
— 48 (FILL) Concrete
— (ORIGIRAL) Very stiff brown clay,
L some sand, some gravel, some silt -
| 33| moist . 1a 1.0-2.5 13-10-10 20
51 ftith trace of organic material) 2A 2.5-4.0 10-11-11 - 22
Hedium dens: prown sand and gravel - '
— moist
- Bottom of bering ar 4.0 !
0
ns*
pnd
25"
3’
METHOD: HOLLOW STEY ALGER WATER QESERVATIONS TY¥PE SAMPLER:
TECHMICIAN:  JD-WE WiITIAL OEPTH: . S0NE A, 5PLIT SPOON
COMPLETION DEPTw- __ lONE R B
08 NOL: 25176 (smp) DEPTM afTER _25  wns. _nome c. SHELBY TUBE




S

B4

731.8"

CatRaTuM | DESCRIPTION OF MATERIAL SaAMPLE | mrowsszm  joNveLOws
! I . NG, A SAMNSLE i AR L R R
: i TYPE CEPTH ! Bawri IR jeomy mEs,
i
r . H ‘
: SRR e i !
:~———r-3'z{-~513 wond ; ;
L di‘_’_ {TILL) Concrate _ ! !
- T7CRIGINALY Medium dense brown sand !
jand gravel, some silit -~ moist
-
. -
1 5 2 1A 4.0- 5.5 L— 9-11 20
{
f 24 | §.5- 5.0 10-10-18 28
P :
‘v—!—v
! H .
!’_ b fal -
by | {(Becozes very dense 2t 9.07) 3A 3.0-10.C 50-50/4 100+
i |
= ! [
- ! ¢ 1
| | ;
T Thacones derseo &t 14.07) LA 14.0-15.5,  1u&-20-25 45
=l i
r i
- ~~
L
: v .
f_- ' .
hy tarcnes vere dense at 19, ©p16.0-20.5 25-36-
pals N P (E v 4 t 19.0%) Sh §16.8-20.5 25-36-27 63
.
¥
s !
i l :
izse { 6A | 24.0-25.5| 29-37-40 | 77
! :
o s
1 1
;{ 3
- ? 7A | 28.5-30.0 | 17-28-41 70
Pine ! |
Ly
o

METHGD:

TECHMICTAN:

o8 o

HOLLOW STEM AUGER
RG~D

25176 {sop)

Eprtom of b--ing 2t 36.0'

WATER QHESERVATIONS

INITIAL DEFTH

b COMPLETION DEFTH

DEFTH AFTER

None

None

mng _DONE

TYPE SAMPLER:

A SPLIT SPOON

8,

. SHELBY TURE




L

16

SURFACE ELEVATION:  728.6°
STRATUM DESCRIPTION OF MATERIAL SamPLE BLOWS PERA TS L OwWA
NO. 8 SANELE &7 ON FT. QN
TYPE DEPTH SAMPLER CORE REC.
-——w—o.%; (FILL) Asphzlt
- 1 (FILL) Road basze
- {FILL) Elack cinders, trace of saund,
.. . q.0% trace of gravel - moist
b {ORIGINAL)Y “ery stiff brown clay,
5 _ some silt, crace of sand, trace of 1A 3.5 5.0 - 8- 9 17
| gravel - moist
6.5% )
fomem Medium dense brown sand and gravel, 2A 6.5~ B.0 9-10-14 24
— trace of silt -~ moist
nnr {Becomes dense at 9.0%) 34 9.0-10.5 Gl 523 38
-, 4a | 14.0-15.5] 11-11-11 22
- Bottom of baring at 15.5°
il
—
25"
ELS
METKOD:  HOLLOW STEM AUGER WATER DESERVATIONS TYPE SAMPLER:
TECHNICIAN:  RG~JD INTTEAL DEPTH None X A, $PLIT SPOON
’ comrLETION DEFTH __NODE -
JOR NO.: 25176 (sap) DEPTH AFTER 28 wag _nODE €. SHELBY TLEE




S8-24

S

SURFAGE ELEVATION:  737.5°
STRATUM OESTAIPTION OF MATERIAL SAMPLE /T ;L'::\'\"g FER TN BLOWS -
NO. & LAMPLE 8 DN FT DR i
TYPE DEPTH S5SMmFPLER CORE RELC !
| 0.0"/(FILL) Topseil
: .0 (FILL; Very stiff browm silc, some 1A 1.0- 2.5 13-14-13 27
sand, trace of gravel - moist .
— “-OT(FILL) Mediw= dense brown send and | 2A 4.0- 5.5 | 7- 6-10 16
gravel, scme silt - nmoist ’
R A | 6.5-8.0]| 6-7-6 13
|10 4a 9.0-10.5 5- 6- 6 12
15 SA [14.0-15.5 | 6-19- 9 28
1M (Becomes loose at 1%.0") BA 19.0-20.5 - 5- 3 8
[ 23.5 - ' :
=, (ORIGINAL) Yery dense gray sand and
|25 gravel, tracz of silt, trace of 7A  |24.0-25.0 | 33-85 118
| cobbles - wmoist
30 8a | 29.0-30.5 | 25-52-50/4"} 100+
.
35° 9a 34.0-35.0 55-46 104
| 10A 38.5-40.0 8040/ 4" 100+
1%0"'
Bottom of boring at 40.0°
a_sl
METHOD: HOLLOW STEM AUGEIR WATER DESERVATIONS TYPE SAMPLER:
TECHNICIAN: JD-~RA-AS INITIAL DEFTH: X_ a SPLIT SPOON
‘ compLETION DEPTR- _ NODE .
JOBNO.: 25176 (smp) DEFPTW AFTER HAs N ¢ SHELBY TUBE

w10 At

I M Y




N

5815

SURFACE ELEVATION: 735.9%'
STRATUM DESCRIPTION OF MATERIAL SAPPLE BLOWS PER N BLOWS
. NO & SAMPLE & ON IFT, OR
TYPrE DEPTH SAMPLER CORE REC.
‘ 0.0'| (FILL) Asphalt
02 1A 1.0-2.5 12-13- 6 19
(ORIGIRAL) Brown silit and sand, trace '
| of . gravel - moist
L 3.0' .
- Loose brown sand and gravel, trace of| 2A° 4.0-5.5 36- 6~ 4 10
5! silt - moist
[ (Becomes medium dense at 6.5°) 34 6.5-8.0 3- 6~ 6 12
| (Becowes very dense at $.0') LA 9.0-10.5| 11-50-40/3' 90+
I I 4
— S5A 14.0-15.5 28-32-30 62
| _15°
_ .
L {(Trace of cobbles at 17.5")
— 6A 19.0-20.0 35-65 100
20"
—
— 7A 24.0-25.0 40-60" 100
25!
- 8A 29.0-29.5 100/2" 100+
1 30 Bottom of boring at 29.5' )
ME THOD: HOLLOY STEM AUGER WATER OBSERVATIONS TYPE SAMPLER:
TECHNICIAN: RE-AS INITIAL DEPTH- - 2.0 J, A, S5PLIT SFOON
COMPLETION BEPTH None .
JOB NOL: 25176 DEPTH AFTER _ 24 _ nms _ NONE c SHELBY TUBE

Y S
Troy SO0L
DT

rosi - _'_‘-l



SB-26

SURFACE ELEVATION: 736.3'

STAATUM DESCRIPT/ON DF MATERIAL SatPLE BLOWSPER  |-w~ BLOWS
NO., & SAMPLE & Om T OR
TYPE DEFYTH SAMPLER CORE REC.

__0.0"| Topseil

| 0.57

= Medium dense brown sand and gravel, IA 1.5-3.0 16-12-10 22

some cobbles, trace of silt - moist
- 2A 4.0-5.5 4- 3- 8B i1
T

— 3JA 6.5~8.0 28-18-13 31

- 4A 9.0-10.5 | 19-22-22 b4
10'

- 5A 14.0-15.5 17-19-20 39

L5t

L (Becomes very dense ac 19.07) 64 19.0-20.5 | 24-36-22 58

20"

- 7A 24.0-25.5 34-bb4=44 B8

| LA

| 3A 29.0-30.5 | 22-42-51 93
30"

I—  31.0f

b— Hard gray silt, some clay, some sand,

| trace of gravel - moist . \

L 9A 34.0-35.00  44-100 144

1257

E ] !

L

| Bottom of boring at 38.0°'

B '

-

meTHop:  HOLLOW STEM AUGER
TECHNICIAN: MC=AS

oBNO: 25176

DEFTm AFTER

WATER DESERVATIONS
wrTiaL perTe 28,07 Ce

COMPLEFION DEPTH None

—

TYPE SAMFLER:
A SPLIT SFODN
a

c SHELBY TUBRE




. -

5B-21

SURFACE ELEVATION: 738.8'
STAATUM DESCRIPTION OF MATERIAL SacAPLE BLOWS PER “N' BLOWS
NO. & SAMPLE &€ ON IFT. OR
- TYPE DEPTH samPLER CORE REC,
g.0' | (FILL) Sand and gravel base
| 0.5" L 1A 1.0-2.5 6~ 7- 7 14
{F1LL) Mediu= dense brown sand and T
. 3.0 gravel, trace of silt - moist
: (ORIGINAL) Very dense brown sand and { 2A 4.0-5.0 64-50 114
5t gravel, trace of silt - moist . .
B 3A 6.5-8.0 22-3_6-25 61
——
_— LA 9.0-10.5 19-36-39 75
L 100 '
- SA | 14.0-15.5| 24-26-31 57
—3-51
- 6o |19.0-20.5] 10-22-36 58
20
— 7A 24.0-25.5 36-36-42 78
25"
| (Some cobbles 27' to 297)
— 84 2§.0-29.5 100/2" | 100"
10! Bottom of boring at 29.5'
METHOD: HOLLOW STEY AUGER WATER OBSERVATIONS TYPE SAMPLER:
TECHNICIAN:  ID-LS INITIAL DEPTH; }ione X A, SPLIT SPOON
. COMPLETION DEFTH Kone 8.
| .
, JQBNO.: 25176 oErTm arTER 24 wms _ None €.  SHELBY TUSE

Froy SO0O
Shae 4 <6 \




. SB-26

SURFACE ELEVAT!OP?I: 739,77
STRATUM CIZSCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS
NO. & SAMPLE 5”7 ON T, OR
_ - TYPE DEFTH SANMPLER CORE REC.
|___0.0" | (FILL) Brov: sand and gravel, some ‘
cinders - moist ’
1.5° _
— {ORIGINAL) Vzry dense brown sand and 1A 1.0-2.5 18-36-40 76
— gravel, some silt - moist
- 2A 4.0-5.5 30-33-31 64
5' -
. 34 6.0-8.5 21-36-39 75
= 4A | ©9.0-10.5| 20-22-31 53
164
- 5A 14.0-15.0] 65-35/2" 100
15 L] .
| 64 | 19.0-20.0! 70-30/2" 100
207
— (Trace of ccibles at 22.5'Y)
— 7A 24.0-24.5| 100/4" 100+
25’ {Trace of ccibles at 25.0%)
— BA 29.0-29.5 100 100
'_ Bottom of bering at 29.5" '
[ METHOD: BOLLO}J STE AUGER - . WATER OBSERVATIONS TYPE SAMPLER:
,VTEK-:HNICIAN: BB—RA~AS INITIAL DEPTH: ; X A.  SPLIT SPOON -
COMPLETFDN DEPTH- one |-
JO8 NO.: 25176 DEPTH aFTER. _28  wrs _ None €. SHELBY TUBE




[ S
SaAd
NSRAY

SURFACE ELEVATION: 749 3¢
STHATUI.G CZSCRIPTION OF MATERIAL s::_?:& campLE B'Lg'f'\lé:E R hllrgt_g:s
TYPE DEPTH SAMPLER CORE REC,
| 0.0"! (FILL) Brown sand and gravel, trace
| 1.0']of silt
t (ORIGINAL) Very stiff brown silt la 1.0- 2.5 8- 8-10 18
. and sand, trace of gravel, trace of
—  3.5'lclay - moist
— Dense brown sand and gravel, trace ofj 2A 4.0- 5.5 | 26-18-27 45
! silt - moist
- (Becomes very dense at 6.0") 3A 6.0- 8.5 | 16-28-31 59
110" LA 9.0-10.5 | 20-40-40/4" | 80+
- (With trace of cobbles at 12.0")
[15' 54 14.0-15.5 | 31-27-35 62
120" £A 19.0-20.5 | 36-32-32/2" | 64+
= (With some cobbles at 23.0')
25° 7A 24.0-25.5 | 30-40-30/2" | 70+
30" 84 29.0-30.0 | 55-45/2" 100+
Borrom of bcrimg at 30.0' | :

TECHNICIAN:

JOB NOD.:

meTHop: HOLLOW STEM AUGER

BB-RA-AS
25176 (cls)

WATER OBSERVATIONS

INITIAL DEPTH % %

COMPLETION DEPTH- Normre

DEFTH arTER 20 wnms

TYPE SAMPLER:

A. SPLIT SPOON

c. SHELBY TUBE

T

F et —
Vo, 53200

:;( =

)

{




56-20

SURFACE ELEVATION: 743.4" -
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER TN BLOWS |
. NQ. & SAMPLE [ =], ] IFT, OR
TYPE DEFPTH SAMPLER ,COQE REC.
8'2' Topseil
— Y | "very stiff brown clay and silt, some B .
— sand, trac2 of gravel - moist 1A 1.0- 2.5 9-10-i0 20
5! 2A 4.0- 5.5 10-10-15 25
]
{— 5.5 Medium derse brown cand and
- gravel, trzce of silt - moist
| {Becomes very dense at 6.5') 3A 6.5- 8.0 22-25-27 52
10" LA 9.0-10.5| 28-30-35 65
— Al
15" 54 14.0-15.5] 32-40-45 85
— Bottom of boring at 15.5'
a0
|
-
MmETHOD: HOLLOW STEM AUGER WATER OBSERVATIONS TYPE SAMPLER:
X )
TECHNICIAN:  JTD—LS inmiTiaL DEPTH . _None . A,  SPLITSPOON
' compLETION DEPTH: None - e
OB NO.: 25176 (cls) DEPTH AFTEA HRS. —_ €. SWELBY TUBE

Proy Sxon
Chatd SR,




SB-22

SURFACE ELEVATION: 737.1'
ToTALTUM | DESCRIPTION TER T SAMPLE | T aiows PER |w-BLOWS
STALTUM | DESCRIPTION OF MATERIAL S:EP:E sanPLE | ° 6""\cs>~ /ET.OR

l ' | tvre | DEFTH j SAMPLER CORE REC.
0.0" H(FILL) Concrete
3.571¢({FILL) 3ase

p—— 1T.0% 2 ’
| ;';, “{r¥Iil) Hard klack organic clay and 1A 1.5- 3.0 :25-15-25 40
r‘ N isilt, some ssnd, trace of gravel -
= l:ci:t
o AICINAL ease orown sand and

50 |(ORIGINAL) Dease mrets 2n | 4.0- 5.5 |15-20-21 41
— ;grawul, trace ¢f silt .
§— 3A 6.5- 8.0 | 11-13-19 32
10t LA 9.0-10.5 | 8-13-17 30
P 150 (Becores medium dense at 14.0') 54  |14.0-15.5 |13-10-12 22
Poont (beromes weory dense at 19.07) 64 19.06-20.5 | 24-30-25 35
L
i
o '
i ‘
L *.
e _ o
I 2 TA 24.0-25.5 §21-46-53 99

T I - -
30 3A 29,0-30.5 [21-37-35 72
! Tortes of borinz at 30.5° ! I !
mETHDD HOLLOW STEM ALCIR WATER OZSERVATIONS TYPE.SAMPLER:
- INITIAL DEPTH _nOnE X &  SPLIT SPOON
! TECHNICIAN MOCLS "
: COMPLETION DERTH ;one B -
| aoe e 22176 {cls) |
P T T | oePTm aFTEnA pug DCOE € sHELBY TUBE




Q5 A%

o S
SURFACE ELEVATION: 737.5' -
STRATUM JESZRIPTION OF MATERIAL SAM‘PLE BLOWS PER Tk TALOWS |
NO. & SAMPLE &7 ON IFT. OR
TYPE DEPTH SAMPLER CORE REC,
0_0: {FILL) Concrete
- O'L, {(FILL) Brown sand and gravel,
1.0 . .
L 2?’* some silt - moist
\ (ORIGINAL) Hard brown clay and silt,| 1A 1.0- 2.5| 25-40-50 90
| ,__some sand., rrace of gravel — moist '
- St Very dense brown sand and gravel, ,
— trace of silt - moist 24 4.0- 5.5 10-25-40 65 -
[ 3A 6.5- 7.5 35-65 100
10" LA 9.0-10.0 | 45-55 100
| {(With trace of cobbles at 12.0")
15° S5A 14.0-15.0 80-—_20/1" 100+
20" 64 19.0-20.0| 40-60 100
: (With trace of cobbles at 23.0")
25! 28 | 24.0-24.5) 100/%" 100+
n | . |
| ¥ Very dense brcwn sand, trace of 84 29.0-30.0 | -50-70/2" i 100G+
1!1'29A/5' silt - moist L - | :
Bottow of -aring at 30.0° -
METHOD: HOLI.OW STEM AUGUER "WATER DBESERVATIONS TiiL SAMPLC
wiTiaL pErTH. 1 5. 0" {rrace) L A ~FRiT SPOON
TECHNICIaN:  JD-EB ;
COMPLETION DEPTH None _
408 NO.: 25176 (cls) DEPTH AFTER oS 2. SHELBY TUBE

Proy &
Steedk

'x")

-
’p-i



e

S6-34

STRAATUM DESCRIFT!ON OF MATERIAL SAMPLE BLOWS PER “N" BLOWS
NO. & SaAMPLE 68" ON T, OR
TYPE DEPTH SamMPLER CORE REC.
i L}
——0.0" {Topseil
0.3 Very stiff brown clayv and silt, some
- sand, trace of gravel - moist 7 1A 1.0- 2.5 8-10-15 25
— L i L
F 3.0 Very dense brown sand and gravel,
5° trace of silt - moist 24 4.0~ 5.5 40-40-20/1]" 60+
- 34 | 6.5- 8.0 | 5-10-45 55
10t LA 9.0-10.5 25-45-30/2] 75+ °
25T SA |14.0-15.0 | 60-40/3" | 100+
—
120" (With trace of cobbles at 19.0') | 6A |19.0-19.5 | 100/1" 100+
25 . 7A  [24.0-25.0 | 48-52/5" | 100+
307 : BA [29.0-30.0 | 45-55/3" | 100+
_ Bottom of brring at 30.0'
1" METHOOD: HOLLOU STEM AUGER WATER OBSERVATIONS TYPE SAMPLER:
recHNICian:  JD-BB wrtiaL oerTi: 14,57 (frace) —X A sruTsroON
' comrLETION DEPTH: ___None 8.
JOB NO.: 25176 ‘(SUJP) DEPTH AFTEA- HRARS, _ c. SHELBY TUBE

T—}DI ‘;_}/J

eard et




R

3B-35 -

SURFACE ELEVATION: 740.8"
STAATUM DESCRIFTION OF MATERIAL SAMPLE BLOWS PEA M 8L 0wy
" NG B SAMPLE 6 OR IFT, ON
TYPE DEFTH SAMFLER COME REC.
8.9: Topsoil
| ’ Very stiff black organic silt and clay,
] some sand, trace of gravel - moist 1A 1.0- 2.5 10-13-13 26
3.5 |
| Mediud demse brown sand and gravel,

! trace of silt - moist 24 4.0- 5.5 13-11-11 22
- 3A 6.5- 8.0 12-10-13 23
10’ {Becomes very demse at 9.0") LA 9.0-10.5 13-31-52 83
tﬁ‘_ SA ]14.0-15.0 { 50-50 100
—_ (With trace of cobbles at 18.0'} .

20 6A [19.0-20.0 [ 50-50 100

L
25", 7A |24.0-25.5 | 35-85 100
L ~ |(With some cobbles at 27.0")

30" '

BA ]29.0-30.5 40-45-15/1" 60+
a5 9a |36.0-35.0 } 50-50/1" | 100+
B 10A |38.5-4D.0 | 25-25-53/3]' 75+
—'ﬁl
- Bottom of bering at 40.0'

e
METHOD:  HOLLOW S$TEM AUGER WATER ORSERVATIONS TYPE SAMPFLER:
wniTiaL pesrm_2.0" (trace) X A, SPLITSPODM

TECHMICIAN:

B3-43 COMPLETION DEFTH none '
Joswno.: 25176 (s=p) ' OEFTH AFTER: . €. SHELBY TUBE




g

SB-36

© SUREACE ELEVATION: 739.7°

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS FER N BLOWSE
NO. & SAMPLE 6" ON IFT. ON
] TYPE DEPTH SAMPLER CORE REC.
____gg: Topsoil
- : Medium dense brown sand and gravel,
- trace of silt - moist 14 1.0- 2.5 | 14-11- 7 18
, (Becomes dense at 4.0")

E 2A 4.0~ 5.5 | 22-24-25 49
r—' . - ) .
L (Becomes very dense at 6.0") 3A 6.0~ 8.5 32-27-30 - 57
10' (Becomes dense at 9.5') 4A 9.0-10.5 | 13-11-16 27
| (With trace of cobbles at 13.0'") . ’

5 (Become: very demse at 14.0") SA 14.0-15.5 27-43-32 75
| (With trace of cobbles at 18.0")
t2n* 6A 19.0-20.5{ 25-43-30 73
-

25" 7A 24 .0-25.5 26-24-30 54
| (With trace of cobbles at 27.0')

o' 8a  |29.0-30.5 | 29-711 100

Bortom eof brring at 30.0'
METHOD: HOLLOW STEM AUGER - WATER OBSERVATIONS TYPE SAMPLER:
: None X A.  SPLIT SPOON
INITIAL DEPTH.
TECHNICIAN: gr_pa_ag . Nome
COMPLETION DEFTH: B
4B NO.: 25176 (sop) DEFPTH AFTER MRg  none €. SMELBY TUSE




R

Sb-57

SURFACE ELEVATION: 739 8"
STRATUM DESCRIPTION OF MATERIAL SAMPLE | BLOWS PER  |“N" BLOWS
- NO. & SAMPILE 6" ON IET. OA
TYPE DEPTH - SAMPLER CORE REC.

}— 0.0 |Topsoil
- 0.5 Hard black organic c¢lay and silct,
- trace of gravel 1A 1.0- 2.5 10-20-29 49
- 3.5 Dense browvm sand and gravel, trace of b
| 5T silt - moist 2A 4.0~ 5.5| 18-22-17 39
B 34 | 6.5- 8.0} 15-16-25 41
[0 (Becomes very dense at 9.0') 4a | 9.0-10.5| 22-23-37 60
L (With trace of cobbles at 13.0') .

157 5A 14.0-15.0 27-73 100
- (With trace of cobbles at 17.0")
o (Becomes dense at 19.0") 64 |19.0-20.5| 27-20-15 35
25" (Becomes very demse at 24.0") 7A 24.0-24.5 100 100
; {(With trace of cobbles at 26.5%)

an? 8A | 29.0-30.0| 31-69 100

Bottom of boring at 30.0'
METHOD: HOLLOW STEM AUGER WATER DBESERVATIONS TYPE SAMPLER:
TECHNICIAN: BR_RA-AS . INITIAL DEFTH: x X A.  SPLIT SPOON
COMPLETION DEPTH None .
soswno.: 25176 (smp) DEPTH AFTER: HRS, - C. SHELBY TUBE

v oy OG0

M:E'-{—




5B-55

SURFJ.QCE ELEVATION: 744.7"
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS FER "N CLOWS
NO. & SAMPLE &7 ON /FT. DR
TYPE ODEPTH SAMPLER CORE REC.
-———0.0: (FILL) Topscil
0.5 (FILL} Hard brown silt, some sand,
t— some gravel - moist 14 1.0- 2.5 29-27-30 57
— ]
v 4-0" 1 YORTGINAL) Yery Stiff brown clay and | 2A | 4.0- 5.5| 4-8-8 16
| silt, some sand, trace of gravel -
6.5" {moist "
’* Medium dense brown sand and gravel, 3A 6.0- 8.5 14-14-14 28
— - |trace of silt - moist
10" {Becomes very dense at 9.0') 4A 9.0-10.5 32-34-28 62
- 54 [13.5-15.0 16-31-54 85
15 ‘
. Bottom of boring at 15.0'
METHOD: BOLLOW STEM AUGER WATER OBSERVATIO-NS TYPE SAMP_LER:
TECHNICIAN: INITIAL DEPTH None X A, SPLIT SPOON
BE-RA-AS COMPLETION DEPTH: Kone e
JOR NO.: 25176 (Smp) DEFTH AFTER: MAS, i} <. SHELBY TUBE

Cyop SO0

AT




A

—

- 3b-41

" SURFACE ELEVATION:

737.5"
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N";:Lg:ﬁ-
6" ON .
:3'»: S;sh;:tfs SAMPLE R CORE mEC,
~—-—Og)" (FILL) Concrete
0. (ORIGINAL) Dense brown sand and
- gravel, trace of silt - moist 14 1.0- 2.5 26-29-19 48
| g {(Becomes medfium dense at 4.0") T 24 4.0~ 5.5 10-10-15 25
= (Becomes demse at 7.0") 3A 6.5- 8.0 19-27-23 50
j10° LA 9.0-10.5 15-24-33 57
= (With trace of cobbles at 13.0") )
15" ' SA | 14.0-14.5 | 100/2" 100+
| _ (With trace of cobbles at- 17.0%)
20" 6A }19.0-20.0| 50-50 100
A 7A 124.0-25.0 | 56-44 100
b 8A 28.5-29.5 63-37/2" 100+
30"
. Bottom of >cring at 29.5°
meETHOD: HOLLOW STEM AUGER ' wxreﬁ oasénvxnous  TYPE SAMPLER:
'fééﬁmc:in: BB—LS—AS. INITIAL DEPTH: * X A, SPLIT SPOON
COMPLETION DEPTH: None a,
OB NO.: 25176 (gmp) DEPTH AETER: .24 nRs,__None €. SHELBY TUBE




)

5B

4%

SURFACE ELEVATION: 739.0°
STRATUM CESCRIPTION OF MATERIAL SAMPLE BLOWS PER TN BLOWS
NO., & SAMPLE & ON IFT. QR
TYPE DEPTH SAMPLER CORE REC.
) 0.0'[{(FILL) Crushed stone base
0.5 .
- (ORIGIRAL) Yedium stiff brown clay ang
F silt and sznd, trace of gravel - moist 1A 1.0- 2.5 6- 5~ 4 9
: 3.0 Dense brown sand and gravel, trace of
SN silt - moist 2a | 4.0- 5.5| 14-20-15 35
B 3a | 6.5- 8.0 17-20-22 42
' (Becomes medium dense at 9.0") 4A 9.0-10.5 5- 6~ 7 13
15° (Becomes very dense with trace of 5A [14:0-15.5} 17-22-32 54
= cobbles at 14.0") .
[20° 64 |19.0-20.5] 27-42-33 75
25" 74 | 24.0-25.5 | 29-35-50 85
— .
30" 84 |29.0-30.5| 26-32-50, 82
Bottom of *-rine at 30,5 | '
METHOD: ﬁOU..O'-I STEM AUGER WATER DESERVATIONS TYPE SAMPLER:
TECHNICIAN: JD-LS INITIAL DE“"’“' NO“E‘ be A. SPLIT SPOON
COMPLETION DEPTH Nome 2.
JOBNO: 25176 (sop) DEFTm arTER 24 s _TODE C. SHELBY TUBE

15 *J PR
U




S

Sb-44

JO8B NQ.

25176 (smp)

COMPLETION DEPTH
DEPTH AFTER _12 rAs _NO0DS

SURFACE ELEVATION:  740.8'
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PFER NS ALOwWS
NO. & SAMPLE 87 ON IFT. OR
TYPE DEPTH SAMFLER CORE REC.
_.__0.9 (FILL) Topsoil
| 0. (ORIGINAL) Very stiff black organic
| silt, some clay, some sand, trace of ; '
gravel — moist, - 1A 1.0- 2.5 10-10-20 30
. ] : — G o A
e 3-0 Dense brown sand and gravel, trace 24 4.0- 5.5 4-16-36 30
of silt - mist
- (Becomes dense at 6.0') 34 6.0- &.5 15-19-19 38
i1nt (Becomes medium dense atr 9.0") 4A 9.0-10.5 8-11-17 28
115t (Becomes very dense at 14.0") 5A [14.0-15.5 24-—3"6-52 88
: (With trace of cobbles at ‘16.0')
| (With some cobbles at 18.0') _
120 6A }19.0~20.5 | 18-32-36 68
25" (With some cobbles at 24.0') 7A 24.0-24.5 [100/1" 100+
| Ba 28.5-30.0 27-47-26/3" 73+
30!
IBottom of bering at 30.0°
METHOD: HOLLOW STEM AUGER WATEA DBSERVATIONS TYPE SAMPLER:
INITIAL DEPTH" Xone X A, SPLIT SPOON
TECHNICIAN: 3
. BB-RA-AS None B

€. SHELBY TUBE

Pr >

- f—f. PN
--_} e
"E": -y

. &=




SB-45

SURFACE ELEVATION: 740.7"
STRATUM DESCRAIPTION OF MATERIAL SAMPLE . 8LOWS PER N7 BLOWS
. NO. & SAMPLE 6" ON /FT. oA !
TYPE DEPTH - SamMPLER CORE REC.
0.0 |Topsoil ' _
L 0.7 Medium dense brown sand and silt,
| trace of gravel - moist : 1A 1.0- 2.5 ] 10-17-10 27
3.5 :
— Very dense brown sand and gravel,
| 5 jtrace of silt - moist - 24 | 4.0- 5.5 | 21-36-35 71
= (Becomes medium dense at 6.0%) ’ 3A 6.0- 8.5 12-12-14 26
! (Becozes dense at 9.0') . 4A 9.0-10.5 21-20-18 38
L (With trace of cobbles at 12.0") :
- (Becomes very dense at 13.5") )
1—5' 54 }13.5-15.0 36-42-22/2" 64+
. Bottom of borimg at 15.0°'
T ;
(20"
o5
X
METHOD: HOLLCW STE;. AUGER WATER OBSERVATIONS ’ TYPE SAMPLER:
TECHNICIAN: . INITIAL DEPTH: _OTIE X A, SPUIT :r‘.roon‘
. BB-RA-AS COMPLETION DEPTH: None a.
JORND: 95176 (sop) DEFTH AFTER: MRS, C. SHELEY TUBE

9,500
1y T2

NS



Sb-46

JO8B NO.:

25176 (smp)

COMPLETION DEPTH

DEPFTH AFTER ____ MRS _

SURFACE ELEVATION:  740.9'
STRATUM DESCRIPT!ON OF MATERIAL SamMPLE ! BLOWS PER N RLOWS |
ND & SAMPLE 6" ON IFT. OR
TYPE DEPTH SAMPLER JCORE REC.
___8.(5): Topseil 7
- "7 |Very stiff rown clay and silt, some
L sand, trace of gravel - moist 1A 1.0- 2.5 | 10- 9-10 19
3.5 — : ,
— Very dense bdrown sand and gravel,
L trace of silt - moist 2A 4.0- 5.5 20-35-50 g5
| 3A 6.0- 8.5} 17-29-29 58
[10* 4A | 9.0-10.5 | 21-34-38 72
B 5A 113.5-15.0 | 32-36-32/3"] 68+
. Bottom of boring at 15.0'
200
mETHOD: HOLLOW STEX AUGER WATER OBSERVATIONS TYPE SAMPLER: 7
TECHNICIAN: BB—RA-—AS INITIAL DEPTH: NORE x A SPLIT SFOON
‘None o

c. SHELBY TuBRE




|

SB-

49

SURFACE ELEVATION: 735.7!
STRATUM DESCRIPTION OF MATERIAL : SAMF_E : BLOWS PER TR BLOWS
NO. & SAMPLE ! 67 ON 'FT.OR
TYPE DEFPTH ; SAMPLER CORE REC.
0.0'|(FILL) Asphalt :
-——0 L
l'é,_(FlLL) Concrete
B (ORIGINAL) Loose.broun sand and silt, 1A 1.5~ 3.0 b= 4 4 8
sowe gravel - moist
5 24 4.0~ 5.5 3- 3- 3 6
T 6.5 '
- "” |Very loose brown brown sand, some 3A 6.5- 8.0 i-1-1 2
- silt - moist
110’ {Becomes loose at 9.0") LA 9.0-10.5 } - 2- 7 9
' -
- ense brown sand and gravel, some SA 114.0-15.5 7-11-20 31
silt - moist
'_2—01 19.0
Dense brown sand and gravel, trace of 6A 19.0-20.5 | 15-18-20 38
silt - moist
25" 74 124.0025.5 © 10-15-15 30
h—— 1
| 30® 8A 28.0-30.5 - 10-1&4-1%6 30
Bottom of bering at 30.5° i
METHOD: HOLLOW STEM AUGER WATER OBSERVATIONS TYPE SAMPLER:
TeCHNICIAN: o INITIAL DEPTH None X L SPLIT SPOON
.' COMPLETION DEPTH kone ) »
JOBNO: 95176 (smp) DE®TH AFTER HAs _ € SHELBY TueE




5B- 47

SURFACE ELEVATION: 535 gr
|
STRATUM DESCRIPTION OF MATERLAL SAMPLE BLOWS FER - aLOwS |
: NO. & SAMPLE 87 ON JET oR !
TYPFE DEFPTH S5AMPLER CORf REC,
——Og: Topsoil
L 0 Very stiff{ brown organic clay and
I silc, some sand, trace of gravel —
| woist 1la 1.0- 2.5 10-11-15 26
4.0
_;, 0 Medium dense brown sand and gravel, 2A 4.0- 5.5 6- 7- 8 135
Ik sgoe Silt - moisg
- {Zecozes very dense at 6.5") 3A 6.5- 8.0 | 19-24-36 &0
' 4a 9.0-10.5 | 14-23-29 52
115 54 |14.0-15.5 | 30-40-30/2" 70+
B (With trace of cobbles at 18.0')
20" (Becomes dense ar 19.5") 64 119.0-20.5 1 24-17-30 47
: {With trace of ccbbles at 23.0") 74 24.0-25.0 60-40/3" 100+
Sf
: (with trace of cobbles at 28.0") _
30" 2A 29.0-30.0 60-40/1" 100+ i
35 9a |34.0-35.0 | 70-30/3" 100+
eal ‘104 | 39.0-40.0 | 50-50/3" 100+
L Bettom of boring at 40.0]
METHOD: HOLLOW STEM AUGER . WATER OBSERVATIONS TYPE SAMPLER:
: . 39.0' (r
TECHMICIAN: [ oo o iiTraL pErTH 32 {trace) X A.  SPLIT SPOON
: COMPLETION DEFTH- None 5.
JOBNG: 25176 (sop) CEPTH arTem: 24 mes,_ mODE —-— G SHELBY TUBE




3b-50

SURFACE ELEVATION: 739.1"
STRATUM DESTRIPTION DF MATERIAL L SANPLE BL.OwWS FES N ELOwE
i ~no & SAMPLE { £ ON 6T pm
i TveE DEFTw i sane.ca CORE REC
I ro}o: Topsoil ' ‘
— 1:8' Brown £il:, seme eapd - moist | ! '
— Hard black organic silt, sume clay, 14 1.0~ 2.3} 10-25-25 [4s
| 3.0"{—soze gangd = —niar ]
i Loose brows sanc and silt, trace i
™ of clay - =sist , . P |
y_5° d s bo2a 4.0- 5,51 5-3-35 4 1C
L 6.5' Mediue dens: brown sand and gravel, 34 6.5- £E.0 b B 7 15
L trace of silt - moist !
10° (Becomes leose at 9.0'1 LA 9.0-10.5 i- 3- 4 7
15' (Becomes very dense at 15.0%) S5A 14.5-15.5] 17-26-30 56
[ op {Becomes dense at 19.0") B4 19.0-20.5 | 17-15-20 35
— !
2s* (Eccomes very dense at 24.0') . 24.0-25.5 | 25-36-40 76
]
- ]
30 D84 129.0-30.5 ] 25-53-50 105
L i
38" ) [ 95 | 30.0-34.5) s0/” 50
il L i
— : |
50! ;104 39.0-39.5; 100/1" 100
i i
— Eocted of boring ag 39.3°'
- ;
i

smeTHop: HOLLOW STEM ACGER WATER OBSEAVATIONS
TECHNIQIAN: GD—M(C-E32

L1

SOB NG 253176 (cls) DEFTm AFTER

INITIAL DEPTH _Nane _~

COMFPLETION DEPTm _BOTIE

TYPE SAMPLER:

Ly

C

SPLIT SPODN

SHELBY TUBE




)

SB -3l
SURFACE ELEVATION: 740.6°'
STAATUM DESCRIPTION OF MATERIAL TsanmrLE L BLOWS PER N BLOWS
LR I SAMPLE 6" ON JET OR
. TwPE DEPTH SAMPLER CORE REC.
.1 }
0-0: Topsol |
= 0.3, {Very stiff brown clay and silt, some
- sand, trace of gravel - moist 1A 1.0- 2.5 12-13-14 27
| ‘At
3.0 Very dense brown sand and gravel,
<! trace of silt - moist 24 4.0- 5.5] 32-38-21 59
| (Becomes medium dense at 6.5') 3A 6.5~ 8.0} 12-10-13 23
{ o N LA 9.0-10.5! 15-13-13 26
- )
| (With trace of cobbles at 12.0")
[ 15 (Becomes very dense at 14.0') 54 | 14.0-15.5{ 32-40-40 80
o 64 | 19.0-20.5] 28-35-40 75
: (With trace of cobbles at 22.5")
5 74 24.0-25.0| 50-53 103+
300 84 | 29.0-30.5| 24-30-50 80
f Boztom of boring at 30.5°' i
meTHoo: HOLLOW. STEM AUGER WATER OBSERVATIONS TYPE SAMPLER:
TecwNictan: JD-LS INITIAL DEFTH “Dn‘-i — A.  SPLIT SPOON
. COMPLETION DEFTH __rONIE B
7
08 NO.: 25176 (cls) CEFTH AFTER nRg €. SHELBY TUBE :




SP

07

SURFACE ELEVATION: 740.7'
STRATUM DESCRIPTION OF MATERIAL '; SLMPLE BLOWS PER TN 3LOWS
‘: NO. & SAMPLE 6" ON IFT.OR
TYPE DEPTH SAMPLER CORE REC,
8.0: Topsoil
= -3 Very stiff dark brown clay and silt,
some sand, trace of gravel - moist 1A 1.0- 2.5 8- 9-10 19
- : ,
- 3.0'
. |Dense browm sand and gravel, trace of
5 silt 24 | 4.0- 5.5 | 14-22-23 45
L ! (Becomes medium dense at 6.5") 3A 6.5~ 8.0 10- 7-13 20
j1o0' LA 9.0-10.5 14-20-15 35
[ (Wwith trace of cobbles at 12.0")
115" (Becomes very dense at 14.0") 54 | 14.0-14.5 | 100/1" 100+ -
| (With trace of cobbles at 18.0%} :
20’ 6A {19.0-19.5 | 100/3" 100+
125! 7A 24 .0-25.5 30-33-40 73
-
30t 8A 29,.0-30.5 35-40-46 86
Ratrom nf Foripe =2t 30 S5 i
METHOD: EOLLOW STEM AUGER WATER DESERVATIONS TYPE SAMPLERA:
TECHNICIAN:  Ip_LS ITIAL DEPTH “one X A.  SPLIT SPOON
COMPLETION OEPTH uone B.
08 NO.: 25176 (smp) DEPTH AFTEQ [1°11 c SHELBY TUBE




e’

[
0-22
SURFACE ELEVATION: 240.3"
STRATUM SESCRIPTION OF MATERIAL SAMPLE | © E.OWS®ER  lvn Bl nws
NO. & SAMPLE ; 87 ON FT. QR
TYPE DEPTH : SanPLERA | {CCRE RFL.
i
—*89: Topsoil
- *7 i{Very.stiff dlack organic silt, some
- clay,some sand - moist 1A 1.0- 2.5  3-i0-13 31
— 3.0' ;
Dense brown sand and gravel, trace of i
§ilt - moist oL, .
5! 24 4.0 5.5 i 14-13-25 38
T {Becomes zedium dense at 6.5") g
L 3A 6.5~ 8.01' l1é- 9- 7 16
— ' i
- (With trace of cobbles at 8.5'") i
L
10" (Becomes dexse at 9.0") 4A | 9.0-10.5! 10-16-17 33
157 SA {1 14.0-15.5 . 15-18-22 38
— Bottox of baring at 15.5°
20"
L I
— i
| |
!
S |
]
METHOD: BOLLOW STE~ AUGER WATER QESERVATIONS TYPE SAMPLER:
. \ 4
TECHNICIAN: INITIAL DEPTH: \rmr: X A.  SPLIT SPOON
LS COMPLETION DEPTH None 8
08 NO.-: 25176 (s=p) . DEPTH AFTER HAS. c SHELBY TUBE




3B-54

SURFACE ELEVATION: 740.6"

|
STRATUM LESCRIPTION OF MATERIAL SAMPLE ! BLOWS PER TN RLOWS !
L NO. & SAMPLE ! & ON FT OR
TYPE DEFTH t SEMPLER CORE REC.
———-8.?: Topsoll
— " Very stiff Srown silt and clay, some
S £ - i
sand, trace of gravel moist 1A 1.0- 2.5 8- 9-10 19
S 1 -
| 3.0 Very dense srown sand and gravel,
£ <ilt - .
| v |trace of silt - moist 24 | 4.0- 5.5 | 20-30-42 72
b 3A 6.5- B.0 | 21-27-29 56
o' (Becomes dense at 9.0") 4A 9.0-10.5 15-18-22 . 44]
157 (Becomes very demse at 14.0") 54 |14.0-15.5| 28-27-36 63
— Bottom of boring at 15.5°'
Y
_;'
—

meTHOD: HOLLOW STEY AUGER

INITIAL DEPTH,

WATER OBSERVATIONS

None

TECHNICIAN: JD-LS
COMPLETION DEPTH:

JOB MO.- 25176 (Smp)

DEPTH AFTER

None

RS

TYPE SAMPLER:

A ST SPOODN

c. SHELSY TUBE




R

$B-37

SURFACE ELEVATION: 738.2°

STRATUM

30"

-b.D  (FILL) Topsoil

gravel, soze silt - moist

some gravel - moist

(Becomes medium stiff at 6.5")

sand and gravel, trace of silt -
moist

(With some cobbles at. 23.0")

DESZRIPTION OF MATERIAL SamPLE
NO. & SarALE
TYPE GLPTw
(Flﬁi) Medivz dense brown sand and 1a 1.0- 2.5
(FILL) Very soft brown silt and sand,{ 2A- 4.0- 5.5
34 6.5- 8.0
{ORIGINAL) Vary Zense gray and brown
4A 9.0-10.5
(Uith trace of cobbles at 12.0'")
SA 14.0-15.5
6A 19.0-20.0
74 24.0-25.0
8A 28.5-30.0

LS PER
£ ON
SarPLE R

24-27-30

30-41-32

45-56

46-54

29-36-30

M BLOWS
FT, OR
CCONE REC,

57

73

101

100

66

Bottom of bering at 30.07

METHOD: uo110W STEM AUGER

WATER OBSERAVATIONS

*
T PTH:
TECHNICIAN:  JD-RA-AS 1AL DE
COMPLETION DEPTH- None
JOBNO.. 25176 (smp) DEpTH AETER. .

X

TYPE SAMPLER:

A, SPLIT SPOON

c. SHELBY TUBE.-_

*19.0" (trace); 24.0' (heavy)




R

Ob-56

SURFACE ELEVATION: 737.7°
STRATUM DESZRIFTION OF MATERIAL emeemLe | TRLCwTFER  |NTBLOWS
KO A Rasam g 6" ON ET CRA
TYPE | DLET _ EMTLER . [CORE REC
0.0 !('r‘ILL) Topsoil .
[~ -9 IFTLLY Dense brown sand and gravel, 14 | 1.0- 2.5 | 14-28-17 45
B " ltrace of silt - meist '
—_ 4.0' —: - —_
5 (ORIGINAL) Soft brown clay and silt, 2A 4.0- 5.5 1- 2- 3 5
some sand, trace of gravel -~ wet
= g5 3a 6.5- 8.0 5-12-12 24
— *% IMedium dense brown sand and gravel,
| ‘trace of silt - damp
L {Becomes very dense at 9.0'") LA 9.0-10.5 17-30-34 64
15° 54 [14.0-15.5 | 24-29-24 53
20" 64 [19.0-20.5 | 17-30-32 62
25! 7aA 24.0-25.5 21—29—31 60
b Ea 28.5-29.5 30-80 . 110+
30
{Bottom of baring at 29.5' |
METHOD: HOLLOW STEM AUGER VWATER OBSERVATIONS TYPE SAMPLER:
Y :
rechnician:  JD-RA=-AS INITIAL DEPTH 4.0 (‘llght) X A.  SPLIT SPOON
COMPLETION DEPTH: Hone 8
J08 M0 25176 (smp) DEPTH AFTER MRS, €. SHELAY TUBE




SB-58
SURFACE ELEVATION: 73B8.1°
STRATUM DESCRIPTION OF MATERIAL E s:‘:vg“;E L | ’ ;S-.g:c A 'N";;!Lg:‘s
; teeg DiIPTH 1 :-‘.-.‘.r‘-..tn‘ ‘_C_D_EE_&_
I | i
L——0.0" ;{FILl) IZrown ¢lay, some sili, soze |
- sand, crzce of gravel
L (Bocomes mediuz stiff a0 1.07) 14 1.9- 2.3 G- 4- 3 7

5' 24 4.0- 5.5 - 3- 4 7
T 6.5 o7 T : o ¢ s 14
| (FILL) Mslium éense browm sand aad Y £.5- 8.0 4- 4-10 14
| gravel, soms silt - moist ;
| 837 ITGRTGINAL) Dense brown sand o
10° v £ bl Trac il
107 vel, 'r.race [~ corales, Tace " .0-10.5 16-20-30 50
L - moist
i5’ (Recomes very cense at 14.0%) 34 1i4.0-13.5 | 26-28-29 37
l (With some cobbles at 17.07)

o’ 64 [19.0-20.5 | 32-37-40 77
|25°'_ ' 74 124.0-25.0 | 50-50/4" 100+
30" | 8 29.0-29.5 | 100 | 100+
L (With boulder at 33.0") .
135", 954 i34.0-35.5 | 28-36-40 76

104 13%.5-39.5 | 90-16/1" 106+
40"
Botteom of boring at 39.5°

|
45t
—

METHOO: HOLLOW STZM AUGER wATER DSSERVATIONS TYPE SAMPLER:

19.0' {trace) X
TECHNICIAN: JD-RA-AS INITIAL DEPTH ___,,T.—... — A SPLIT SFOON
COMPLETION DEPTM- __ONE — B.
JBNO: 15176 (s=p) SEPTR AFTER- nas & SHMELAY TUBE




ODNR WELL LOGS AND
DRILLING REPORTS FOR
| | PRODUCTION WELLS
WELL NO. 114, NO. 30, NO. 39, AND NO. 43




! d P Te S PUMP INSTALLATION FOR;
[

GM Truck and Bus Group
Horaine, Ohio

'n hi_ L 2ESIGNATION NO._ 11=A e
\ GM Exiscing Equlpment
_N{A. — SERIAL NUMEBER
_ N GALLONS PER MINUTE
i K — N/A___ TOTAL HEAD IN FEET
_ %‘;}__ . b _ __sraces
I I * 1760 __ mOTOR SP<ED
"rr »_ ¢ __ 106 0Alzz=T OF SETTING
ag o ____.}0'_' — SIZE COLUMN
e N/A
i 0005}}7/—-’ e e D_IL TR .
)’ AL LA/ 2 wiNeE sHAFT stainless steel
e 15! 8" __sucTiON PIRE
T . —— B
J\W&T . .25, _H.P 46D . VOLT. __ CURRENT......

Mater _ LUSRICATION
L 80 | mEET OF AIRLINE
Apri]l '86 DATE INSTALLED

18-inch 5 oF weLL

155, _ FEET DEEP FROM FOUNDATION

_. 1585, __ FEET DEEP FROM GRADE

.. 30' _ STRAINER LENGTH — SLOT_Sge Below
45.5'_ STATIC LEVEL — DATE March '86

" » -
—_— ) e —

. o Ly

s . e DATE DRILLED

.

T

e,
k4

FUNF REZPAIRED — DATE .

RSN SR

" 1"

—— p————

—

-

S ar

wWELlt ACID TREATED — DATE .

e - " "
—

COMIMENTS -t

Well Screen - 18" telescoping
Bottom § feet - 50 sltot
13 feet - 150 siot
Top 12 feet - 40 slot

. 816 W, Main Struot Highway 60 East 1421 Meliwood Ave, 6451 Germantown Roae
ﬂ lll F *: /-" Hooh 1oiians 2454 Ciwensharo, Ky 42301 Louiswitte, Ky. 40208 Mddietown. Ohig <nies
4l ity 127230108 50706555572 502.585- 1241 513- 4227237



Reynalds Supply, Inc.
COMPLETE MUMICIPAL & !MDUSTRIAL WATER SYSTEMS

FORMATIC LOG OF WELL

T1-A

Starting Date Finished Well Number

General Motors

Location General Motors Truck & Bus Group

Owner
ERoM To FORMATION
0 2. . Top soil! - fil}
2 b Gravel
4 7 Coarse grayeal
7 . 10 Hard nan
10 35 Gravel and clay - hard drilling
35 ' 71 Gray clay '
71 L Clay_and pea gravel
7h 80 Gravel and_clay
80 86__ Sand and_clav mix
86 90 Sand and grave!
) 30 - 108 Sand and big gravel
108 119 Sand_and _grave!
119 134 Sand and grava)
134 146 l Coarse ﬁrauel
146 152 - Coarse gravel
152 155" - 3and and gravel and trace of clay
155 160 Fine sand with clay balls
160 162 | Fine sand with clay balls
162 166 Fine sand with clay balls
166 - ' Sﬁalc '
'
.

: Water Levei : i Dsaw Down




- WEL* LOG AND DRILLING REP™RT

NO CARBON PAPER
NECESSARY.—
>SELF-'}L‘RAI\ISCRIIBING

Owner

State o

DEPARTMENT OF NATURAIL RESOURCES

Division of Water

65 S. Front St., Rm. 815
Columbus, Ohio 43215

f Ohio

No. 420737

Phone (614) 469-2646

1 :
J,{.-\

4 __/'

seves

Location of prupertyw wa

VANDALIA, OHIO 45377
*If additional space is needed to complete well log, use next consecutive numbered form.

BAILING OR PUMPING TEST
CONSTRUCTION DETAILS (Specify one by circling)
Casing diameter 227 Length of casmg_ag_f__ Test Rate. /2¢¢_..G.P.M. Duration of test.....= . hrs.
Type of screen.ﬁé__l.ength of screen._‘io_.__ Drawdown g ft. Date /-—m 5-5-73
Type of pump . LAE 2la Static level-depth to water_ 37 ft.
Capacity of pump./2< < Quality (clear, cloudy, taste, odor).—L Y/ ¥
pacity of pumg -
Depth of pump setting.LZZ. F7
Date of completion. el £ /%73 Pump installed by
Z/J/‘;‘g A2 WELL LOG:* SKETCH SHOWING LOCATION
Formations Locate in reference to numbéred
Sandsgg:alshailg, tzlgzyestone, From To State Highways, St Intersecﬁqns, County roads, etc.
d : | OFeet | 2 Ft CE\\ N.
M o~
[(fuz el v Z;Ifr-«%«., 2 g2 Y
£
;&_étz,q %M FR’ 577 E T
LW &
Jﬁmoétigg &m,z %zzg S &7 <
. < 4 k=
ﬂoec/;/ +/4/2(L4J &7’ '7.5" g a
Q
q?g/m:z/m(uw_f vlcara Sand| 257 /257 W '1 'if,p ‘ E
«© !
7)/&:9.41’% Lot frnse 2ol JI5 7 4357 * i ©
- ;—\
_ﬁ _@Mﬁ# Cmmﬂwﬂj /357 /587 H V)
o, W /587 /65 o
ﬁngzu iy (ehooiols) /657 /257 1
~
&W@/[}/@ (757 | /777 > [~
Mbﬁﬂ.ﬁa@é.&zﬁ (727 | 2057 ~ { =
‘ @ (1 S|
Lrvck e ol diro o 2457
)Mling Firm 5L//; Date 9«4}; /5 /?7 7
. y L]
P. O. BOX 155 s 2 (& Lt
Address Signed d—?&%

AN



Wf".l. LOG AND DRILLING ‘REP("“T
State of QOhio

ORIGINAL

DEPARTMENT OF NATURAL RESOURCES

Division of Water
1500 Dublin Road

) . : Columbus,
-County. M/ﬁﬁl . Township...... 75 S =3 ectiomr ol Township

ol e O

Location of property

7(424/ & ;\ P e g [

No. 210162

- Address 2& .. Y

CONSTRUCTION DETAILS

rl

BAILING OR PUMPING TEST

tf

. L4
Casing diameter .24 ... Length of casing-..éﬁ_.g:-..- -

T'ype of screenlg/ﬂgt@ém

A .ength of screen....:’.':zé..'.{..

LSS,

Type of pump

Pumping rate. ,/{ . © Z..G.P.M. Duration of test.. /2___hrs

Drawdown-,..-..f{' ,//7'1 ....... ft. Date. / / ./ ? 5 7
Developed capacity........ /M‘FJM?\—' .......

—

Capacity of pump..

22 .

Static level—depth to water

Depth of pump setting..... .= 'Pump- installed by.... e
Date of completion
. WELL LOG SKETCH SHOWING LOCATION

Formations

Locate in reference to numbered

Sandstone, shale, limestone, From. .. To State Highways, St. Intersections, County roads, etc.
gravel and clay
0 Feet | ./0. Ft N.
7 26
8L | 23
23 | FC e
e | /R0 ;@JM # 3 g
SRS | /2E
/5o

z%x@«

v%w/ E.

Ww.
S.
\1‘ fid & . Zﬂé? 5:9 ¥ See reverse side for instructions .-
Dnlhng Fln?'n:*}{*n?(:Q—a'}’lT ’%"'{ : Date //,/;7{/_,5_‘}'
Address ... 4/ A.xavié«’-ﬁu&- /Cé’./ Signed 5‘/‘!2':’? » /"c‘f....
- C(D 2



WEL*~ LOG AND DRILLING REF-RT T v omwma
State of Ohio

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES Ne. 40
NECESSARY— Division of. Water - 7 9 3 8

. SELF-TRANSCRIBING 65 S. Front St., Rm. 815 Phone (614) 469-2646

Columbus, Ohi
County WMMLF Township.. L2224 of Township
Al e : ddress Kﬂcz';wa Ll 4SSO/
Location of property ﬂhjﬁ é ed M gé‘?’”’f ~2
mn Eontns oo =

(Specify one by circling)

ﬁm@)ﬁ% CONSTRUCTION DETAILS (- waw #

Casing diameter _&__Length of casmgﬁf;L L Test Rate.s QZ{C:*GPM Duration of test...... G hrs.
Type of screen.giﬁﬁy_lfmgth of screen_ 29" Dtawdown_m_”’,[{r 200/%t, Date 10 -22-6F

Type of pump /gﬂ’vhb Qd{‘ﬁufm) Static level-depth to water &2 £t,
Capacity of pump Y Jco  CAM Quality (clear, cloudy, taste, odor)__ (222
Depth of pump setting. G0 '
Date of completion F! Qele: /270 Pump installed by T2 nire 2] Y,
=£;ﬂ“"-——-—= — e
WELL LOG= SKETCH SHOWING LOCATION
Formations ' s ‘
v Locate in reference to numbered
Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc.

gravel and clay

. m%&;ﬁ,@ﬁzd%j’;g | 0 Feet | 79 Ft.|

___gim%ﬁ/ —
ﬁjﬁa A5 T

s me@_.ig_,ﬁmf o380 | 55

()IZAL i WMW&(/ Zl_l-dﬂc’l// 53 9(_'7

al

tr ) ﬁlq;z;‘;' 9 0 /0 7,
e QOM.JL%.C/\ /00 /1S w.

Alrve. ALinle! /S /45

412
) iling Firm MOODY'S ok navroy Date ey AR /777
.Box 155 Area C"d‘ ? 5::-
Yandalia, Ohio ode 513 . 4 C’ éj y
Address 33377 8953049 Signed Z a'fﬁ'(ﬁ[/;:s/

#If additional space is needed to complete well log, use next consecutive numbered fozu
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APPENDIX D

‘Groundwater Flow Maps of the Water Table

Surface and Potentiometric Surface

GERAGHTY & MILLER, INC.



!DWG Lt O7JULYS? PRJCT NO.: CHO288.0CB |FILE NO.: HARR\DOCC |DRAWING: Fio ~HIS1 CHECKED: —

SCALE

00 0 200 400 BOQ FT
e — __.]

APPROVED: R.A. DRAFTER —iS
’
MAGNETIC
NORTH
PLANT
NORTH
GM-24
Gmg.oo
NORTHLAWN AVE
Fw-1
p=s
MORAINE
ASSEMBLY
J PLANT
&
Ry
ng W23 b
i 00) 38|
il Q’ﬂ .
.61 706.58 /
TTI
o
0®
: ' EAST RIVER ROADZ. 705,
N MORAINE
2 ENGINE
PLANT
735-T084 T \

S
©
A
X

&

{704.40)

" EXPLANATION
MONITOR WELL (SHALLOW)
ACTIVE PRODUCTION WELLS
INACTIVE PRODUCTION WELLS
FIRE WELLS
PUMP TO WASTE WELL

SYNTHESIZED DATA BASED ON
OCTOBER 94 LEVELS

73.5-7068.4 RIVER ELEVATION INTERPOLATED

FROM ELEVATIONS AT RIVER
MILES 6.4 AND B80.
ELEVATION

RIVER MILE

AW GERAGHTY
MY % MILLER, INC.

" Environmental Services

\.

RFI - PHASE 1
WATER TABLE SURFACE ON JANUARY 29,

GENERAL MOTORS CORPGRATION
MORAINE, QHIO

FIGURE

1993 2-4a

J




e

}DWG DATE: Q7 JULY97Y

PRJCT NO.: OHOZBB.00B 1F'IL£ NC.: HARRN\DOCC iDRAWING: FLOWHIS1

——’

CHECKED: — APPROVED: R.A. | ORAFTER: RTS
’
MAGNETIC
NORTH
ALANT
NORTH
GM—24
® 0687
j lﬂ U U[i_mj d
I
NORTHLAWN AVE A h
e
R—9
D 705.97 ”\ \ 706 ——————
HR-1t
705.93
[ -1
“\ | X
U »
5 F
o ————
705 ~
N l
MORAINE
N ASSEMBLY
u PLANT
M |=
) . E
! &5 Gu-23 g
. | 704.81 s
3 — I_L sl
) ]L;,?;;“;,?/ 7C4.27 @
a 7o1mso 704.p9p 704.81 ,///
4 |
1 / / he]
/ ¥ ——_.___-_
- 50/ o
yuz.af /( p
704 2 IEJ
\' [+]
Z E
Ll R
3 703 m— oo 702.|9a l
L : MORAINE
m L ENGINE
) -4 2, PLANT
) . n -5
‘ 702558 702.67
2P 702.63
! oM
lﬂ F-9702.38
Ka] 702.65
154 ME-2
WE—3
05.9 1-5 I’[ 702.66
73,57 702.32\ \& ,
ORI I 702.74
7
—_— 175 & ‘ GM-22
L 702.20 | W k Fh-}
E \701.97 3 | |
\. SOUTH \ -\_O 700 1]}
et \\  SETTLNG | 52,08 eas? |
\> T 4 LAGOON i D) H
ST
W g 701.33 1.70
= \ Jomss \
[ 70‘1\_““__,.—-‘9‘/ — 702
‘»f*rw\ﬁfTﬂT
3% LANDFILL
\rm 701 2\ §700.99 )
G-2
) 700.904,
— o
_ << e
=\ 700.85 05! 4-"? 0.73
\m P oM {7
WSU-24
701.23
DN~-1
~705.3
73.0-7 Fany
\ 700.37
EXPLANATION
& MONITOR WELL (SHALLOW)
o @ ACTIVE PRODUCTICN WELLS
A INACTIVE PRODUCTION WELLS
SCALE = FIRE WELLS
200 0 200 400 800 FT

®

PUMP TO WASTE WELL

MILES &6.4 AND B0,
ELEVATION
RIVER MILE

L FROM ELEVATIONS AT RIVER

73.5-705.9 RIVER ELEVATION INTERPOLATED

AW GERAGHTY
AY & MILLER, INC.
~ Ernwvironmental Services

.

RFI -

PHASE 2
WATER TABLE SURFACE ON OCTOBER 20,

GENERAL MOTORS CORPORATION
MORAINE, OHIC

1994

FIGURE

2-4b

J
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| DWG DATE: Q7JULY97

PRJCT NQ.: OHO288.00B

(

W00 0

HORTHLAWN AVE

200 400 60D FT

— \_/‘4
FILE NO.: HARR\DOCC lDRAWlNG: FLEOWHIS 1CHECKED: - APPROVED: R.A. fDRAFTER: RTS
~
e
7 PLANT
09 NORTH
53—24
Ol
Agiﬁv
W
\)
-]
MORAINE
ASSEMBLY
PLANT
K
23 & \
o702y |3
k]
2 i ~ 70
.3
GM—25
706380
STROOP RQAD
PAINT BLDG
—
EAST RIVER ROAD; MORAINE
o
-]
&
]
(¢}
3
p
5y
I‘.‘
L
)
FG3.80 /
19
EXPLAHATION
GM—18
(4] MONITCR WELL (SHALLOW)
| ] RECOVERY WELL
703.50 GROUNDWATER ELEVATION {FEET MSL)
(707.02} SUSPECT WATER LEVEL ELEVATION
709.0 e GROUNDWATER CONTOUR (FEET MSL)
(DASHED WHERE INFERRED)
— FLOW BDIRECTION
“—f=y=  CONE OF DEPRESSION

AWV GERAGHTY
AV & MILLER, INC.

Environnmental Services

NORTH SETTLING LAGOON
GROUNDWATER QUALITY ASSESSMENT
WATER TABLE SURFACE ON NOVEMBER 11,

GENERAL MOTORS CORPORATION
MORAINE, CHIO

1996

FIGURE

2-4c|

J/




JDWG DATE: 07JULYS7 | PRJCT NO.: 0OHO288.008 IFILE NO.: HARR\DOCC |DRAW|NG: FLOWHIS2 |CHECKED: -

| APPROVED: R.A.

._7_7/'
DRAFTER: RTS

4 ™
L ﬁj
NORTHLAS V¥ HR—il Y\V
‘( HR--12 ?06
rlo)
\ X 707.30
{ o
MORAINE ™~
f ASSEMBLY ?0;
g PLANT
b
i
l MORAINE
l ENGINE
l E PLANT
E — Q'___ ° 703.90
= = D\ ey
= e L\ 9E
‘3> \ 103.75) £
‘z\ \\ I \‘q‘g&ff—ﬂr/
— \ \H__ad—%_ < f ﬁ
=T i o
T\W ’}é\ LANDFILL { N
3l @1
A
%
o om0 w0 w0 - _EXPLANATION
@ MONITOR WELL {DEZEP)
A INACTIVE PRODUCTION WELLS
= FIRE WELLS
AQY GERAGHTY _ _ FIGURE
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