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Executive Summary

Ths Site-Wide Groundwater Monitoring Report presents the groundwater monitoring
activities completed in 2003 at the following General Motors Corporation (GM)
facilities located in Moraine, Ohio (Figure 1) former Delphi Harrison Thermal
Systems Morame Plant (former Delphi Thermal Morame {leased to Delphi Corporation
between 1999 and September 2003]), former General Motors Powertrain Group,
Moraine Engine Plant {former Moraine Engine), and General Motors Truck Group, -
Moraine Assembly Plant (Moraine Assembly). These monitoring activities were
completed as part of the on-going Resource Conservation and Recovery Act (RCRA)
Corrective Action being implemented at the facilities. The U.S. EPA approved the
Site-Wide Groundwater Monitoring Plan in a letter dated June 16, 2000. The site-wide
groundwater monitoring is also designed to meet the objectives of Ohio EPA’s RCRA
post-closure monitoring at the two closed lagoons located at the Delphi Thermal
Moraine facility. Ohio EPA approved the Site-Wide Groundwater Monitoring Plan in
a letter dated December 24, 2003. The objectives of groundwater monitoring at the
GM Moraine Facilities are as follows:

1. Monitor groundwater quality upgradient and downgradient of the closed North and
South Settling Lagoons;

2

Monitor groundwater quality upgradient and downgradient of Landfills L1, L.2,
and L3;

3. Monitor the effectiveness of and the need for current groundwater capture systems
in the upper and lower aquifers at the southern, downgradient property boundary;
and,

4. Momtor the effectiveness of corrective measures remediation activities in Reactive
Zones (RZ) RZ-1, RZ-2 and RZ-3, to address VOCs related to the Former Oil
House Area.

5. Momtor an appropriate hist of wells once corrective measures objectives (defined
in the Draft Interim Measures/Corrective Measures Report [ARCADIS Geraghty
& Miller, Inc. 2001]) have been met to verify that these obiectives continue to be
met without active measures.

The groundwater monitoring conducted in 2003 met these objectives, with the
following resuits:
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*  Using the methodology developed in the RCRA Facility Investigation (RFI)
baseline risk assessment for assessing potential impacts to groundwater receptors
from releases at the Moraine facilities, GM determined that the data from the wells
downgradient of the closed North and South Settling Iagoons do not indicate that
these units are significantly affecting groundwater quality. Therefore, no changes
in the monitoring program for these closed lagoons are proposed.

*. - Data collected from upper and lower aquifer wells located upgradient of the
facilities confirms that upgradient sources of VOCs, not related to GM operations,
do exist in the local area. Notwithstanding these upgradient contributions of VOCs
to on-site groundwater, the monitoring data indicate a site-wide decrease in total
VOC concentrations since the baseline sampling event conducted in 1999,
Landfills L1, L2, and L3 are not significantly affecting groundwater quality. In
addition, VOC concentrations at the off-site downgradient upper aquifer well GM-
26 (the short-/intermediate-term goal point of compliance well for the upper
aquifer) have always been below Safe Drinking Water Act, Maximum
Contaminant Levels (MCLs). However, concentrations of certain VOCs remained

above MCLs in downgradient lower aquifer wells GM-11, GM-15 and GM-20D 3

(the short-/intermediate-term goal point of comphiance wells for the lower aquifer).

*  Groundwater elevation monitoring indicates that the capture zone corrective
measures continue to be effective at mamtaining hydraulic control in both the
upper and lower aquifers at the southern end of the former Delphi Thermal
Moraine. Further, the decreasing concentrations in the wells downgradient of the
site, compared to the RF1 data and 1999 baseline groundwater sampling data, is
likely attributable to the effects of corrective measures pumping at TW-2, pumping
at DN-13, the effects of the in-situ reactive zones and on-going natural attenuation
of the VOCs. Based on the effective performance of the pumping program during
the 2003 monitoring period, no changes to the hydraulic control component of ’Ehe
ONgOmg corrective measures are proposed.

*  Groundwater quality monitoring at and downgradient of the reductive
dechlorination treatment zones (RZ-1, RZ-2 and RZ-3) indicates that this in-sita
treatment program has generally been effective at developing reducing conditions
in the upper aquifer that have led to reductions in the VOC concentrations in
groundwater and this in-situ component of the corrective measures will be
continued. GM is conducting additional investigations in RZ-3 East so that
suitable modifications can be undertaken to achieve the desired reduction in VOC's
downgradient of this area.
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®  Based on the data collected during the 2003 monitoring period, GM believes that
the monitoring program defined for the upper aquifer, in terms of the monitoring
locations, the constituents monitored and the frequency of monitoring, continue to
provide sufficient data for a comprehensive evaluation of these corrective action
goals. GM will continue monitoring arsenic and barium downgradient of the
reactive zones (upper aquifer wells GM-28, ME-3, GM-32, and GM-21) and at the
property boundary wells (upper aquifer wells GM-6, TW-2, 4S5, and GM-2). These

- constituents will be included in the site-wide monitoring program for the 2004

sampling events fo continue demonstrating that the random detection of these two
metals does not pose a concern at this site.

*  Based on the data collected during the 2003 monitoring period, GM believes that
the monitoring program defined for the lower aquifer, in terms of the monitoring
locations, the constituents monitored and the frequency of monitoring, continue to
provide sufficient data for a comprehensive evaluation of these corrective action
goals i regard to evaluating the downgradient point of compliance performance
goals. Replacement wells GM-39, GM-40, GM-41 and GM-42 will be sampled

during future site-wide groundwater monttoring events. :
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1. Introduction

This Site-Wide Groundwater Monitoring Report presents the groundwater monitoring
activities completed m 2003 at the following General Motors Corporation (GM)
facilities located in Moraine, Ohio (Figure 1): former Delphi Harrison Thermal
Systems Moraine Plant (former Deiphi Thermal Moraine), former General Motors
Powertrain Group, Moraine Engine Plant (former Moraine Engine), and General
Motors Truck Group, Morame Assembly Plant (Moraine Assembly). ‘A multi-phased
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) was
completed for these facilities and approved by the United States Environmental
Protection Agency (U.S. EPA) in June 2000 (ARCADIS Geraghty & Miiler, Inc.
2000a and b, ENVIRON 20002 and b). The RFI identified that the primary source area
of volatile organic compounds (VOCs) in shallow groundwater at the three facilities is
located at the Area of Interest (AOD) 7 - Former O1l House Area, in the northern
portion of the former Moraine Engine facility (Figure 2). The Baseline Risk
Assessment concluded that under current site conditions there was no unacceptable risk
associated with constituents detected in soil/waste at the AOIs and Solid Waste
Management Units (SWMUSs}) investigated in the RFL. However, constituents detected
in groundwater at the Former Oil House Area may migrate to the extent that reasonably
expected future uses of groundwater might be affected. Therefore, the focus of the
Interim Measures/Corrective Measures Report (ARCADIS Geraghty & Miller, Inc.
2001) was a site-wide remedy that addressed the source of the VOCs in groundwater
and the downgradient plume. The final remedy incorporates:

= The Former Oil House Area corrective measures (in-situ remediation technologies
downgradient of the source area, Figure 2);

» The capture zone corrective measures (hydraulic control with a pump and treat
system for the upper aquifer and hydraulic control for the lower aquifer, Figure 2)

until no fonger required;

» Institutional actions (the site will remain mdustrial and groundwater use will be
restricted to nonpotable purposes); and

= A site-wide groundwater monitoring program.
This report addresses several components of the final remedy, including the site-wide

groundwater monitoring program { Table 1) and the performance of the corrective
measures. All groundwater momtoring for the facilities was conducted in accordance
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with the approved Site-Wide Groundwater Monitoring Plan (ARCADIS G&M. Inc.
2002).

1.1 Site Description

The former Moraine Engine and Moraine Assembly facilities occupy approximately
300 acres, while the adjacent former Delphi Thermal Moraine facility occupies
approxumately 165 acres. The facilities are located in the City of Moraine in
Montgomery County in southwestern Ohio. A small portion of the Moraine Assembly
facility is located in the City of Kettering. Figure | presents the location of each
facility, property boundaries, and site features.

"The GM site has been used for industrial purposes since the property was acquired in
the mid-1920’s. Frigidaire (a division of GM) produced appliances from the late
1920°s until 1979. GM announced the shut down of all Frigidaire operations in
January 1979. During 1980 and 1981, the majority of the former Frigidaire Plant 2
was converted to the former Moraine Engine facility, and the former Frigidaire Plant 3
and the northeast corner of former Frigidaire Plant 2 were converted to the Moraine
Assembly facility. Since 1981, former Moraine Engine operations have included the
machining, painting (this operation was discontinued in September 1995), and
assembly of diesel truck engines. Former Moraine Engine operations ceased in the fall
of 2000. The piant building has undergone decommissioning and demolition, and the
majority of this site has been covered with a parking surface. GM operates a regional
haulaway at the location of the former Moraine Engine plant, which is now referred to
as the Vehicle Distribution Center. Since 1981, Moraine Assembly operations
mcluded the manufacture, assembly, and painting of small trucks. Currently Chevrolet
TrailBlazers. GM Envoys, and Buick Rainiers are produced at this facility. Former
Delphi Thermat Moraine’s major operations, which began in 1941, included the
machining and assembly of automotive air conditioning compressors, accumulator
dehydrators, and miscellancous air conditioning valves. Operations at the former
Delphi Thermal Moraine Building 14 ceased in September 2003 and the building is
undergoing decommissioning. As of October 1, 2003, management of the buildhing has
reverted to GM.

1.2 Groundwater Monitoring Program Objectives

The objectives of groundwater monitoring at the GM Moraine Facilities are as {oliows:
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1. Monitor groundwater quality upgradient and downgradient of the closed North and
South Settling Lagoons;

2. Momtor groundwater quality upgradient and downgradient of Landfills L1, 1.2,
and £.3;

3. Monitor the effectiveness of and the need for current groundwater capture systems
in the upper and lower aquifers at the southern, downgradient property boundary;

4. Momtor the effectiveness of comrective measures remediation activities in In-Situ
Reactive Zones (RZ) RZ-1, RZ-2 and R7-3, to address VOCs related to the
Former Oil House Area; and

5. Monitor an appropriate list of wells once corrective measures objectives (defined
in the Draft Interim Measures/Corrective Measures Report [ARCADIS Geraghty
& Miller, Inc. 2001]) have been met to verify that these objectives continue to be
met without active measures.
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2. Groundwater Monitoring Summary for 2003

In accordance with the Site-Wide Groundwater Monitoring Plan (ARCADIS G&M,
Inc. 2002), groundwater monitoring was conducted in 2003 to evaluate groundwater
quality upgradient and downgradient of the closed lagoons, performance of the RZs
and the performance of the capture zones (as discussed in Section 3.2). A summary of
the activities and methodologies that were completed in 2003 are presented in Section
2.1 and the groundwater monitoring results are presented in Section 2.2.

To provide a basis for evaluating the performance of the Corrective Measures, a
comprehensive site-wide groundwater sampling event for VOCs was conducted in
September 1999 to establish a baseline data set. The next site-wide groundwater
sampling event was completed between September and October 2000. During the
2000 sampling event, at the request of U.S. EPA, groundwater samples were analyzed
for Appendix IX VOCs by Method 8260 and cis-1,2-dichloroethene (c1s-DCE), serni-
volatile organic compounds (8VOCs) and metals to verify that current groundwater
conditions were consistent with previous site conditions. The results of this one-time
sampling event confirmed that VOCs were the only constituents of potential concern in
groundwater at the site. SVOCs were not detected and metals were not detected above
levels of concern during the 2000 sampling event. The analytical results from the 1999
baseline event and the 2000 site-wide event are presented in the Draft Interim
Measures/Corrective Measures Report (ARCADIS Geraghty & Miller, Inc. 2001). As
presented in the Site-Wide Groundwater Monitoring Plan, rounds of groundwater
sampling were also completed in 2001 and 2002, The analytical results from these
sampling events are presented in the Site-Wide Groundwater Monitoring Report for
2001/2002 (ARCADIS, Inc. 2003). The 1999 baseline through 2002 groundwater
quality data for the site-specific VOC parameter list are reproduced in tables in
Appendix A of this report to support the evaluation of the on-going remedial activities.

2.1 Groundwater Monitoring Activities/Methodologies

In order to meet the objectives of the groundwater monitoring program, the scope of
work presented in Section 3.0 of the Site-Wide Groundwater Monitoring Plan was
implemented during 2003. The following sections summarize the coliection of water-
level measurements, the monthly groundwater monitoring, and the site-wide
groundwater monitoring.
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2.1.1 Water-Level Measurements

Water-level elevations were measured on September 15 and 16, 2003, in upper aquifer
monitoring weils shown on Figure 3 and lower aquifer wells shown on Figure 4. The
measured wells included all on-site monitoring wells at the three facilities. Water-level
elevations were also measured in former Delphi Thermal Moraine production wells
(where accessible), Moraine Assembly fire wells, three lower aquifer wells (MT68,
MT596M. and MT576M) located east of the Moraine Assembly and the former - -
Moraine Engine plants, and one lower aquifer well (MT69) located south of the
Dryden Road North Wellfield. Water-level measurements were collected in
accordance with procedures defined in the RFI Sampling and Analysis Plan, Standard
Operating Procedure (SOP) #4 (Geraghty & Miller, Inc. 1997a) and recorded on a field
data sheet.

2.1.2 Monthly Groundwater Recovery System Monitoring

The Air Permit and NPDES Permit issued to GM for the groundwater recovery and
treatment system requires periodic monitoring and reporting of water quality in the
influent and effluent streams, and pumping flow rates. Samples of groundwater being
pumped through the air stripping treatment tower were collected and analyzed monthly
for the parameters required in the permits. GM’s air permit for the air siripper tower
expired on June 20, 2003 and the Regional Air Pollution Control Agency approved
renewal of this permit through June 20, 2008 as a registration status permit due to the
neghgble organic compound emissions from the tower. GM continued to collect
mfluent tower samples during the July to December sampling events to evaluate the
tower performance. Table 2 summarizes the VOC results for the monthly air stnpper
tower influent stream during 2003. The monthly air stripper influent data is also
presented in Figure 5, for the period from the ininal start-up in January 1996 through
December 2003. Table 3 summarizes the VOC results for the monthly air stripper
tower effluent stream during 2003. Table 4 summarizes the VOC results for the
monthly DN-13 sampling during 2003. All analyses were conducted in accordance
with methods specified in the Final Interim Measures Design Plans (Geraghty &
Miller, Inc. 1993).

2.1.3 site-Wide Groundwater Monitoring
In accordance with the Site-Wide Groundwater Monitoring Plan {ARCADIS G&M,

Inc. 2002), monitoring wells were sampled during two events in 2003. The wells
upgradient and downgradient of the RZs were sampled in May. while the site-wide
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sampling event was conducted in September. Four new replacement lower aquifer
monitoring wells were installed in November 2003 and these wells were sampled for
VOCs in December 2003. These wells were installed to replace production wells 28,
31 (or 39), 32 and 42 as monitoring points. Boring fogs and well construction logs for
these wells are presented in Appendix B. A summary of the 2003 samphing events,
including number of wells and analytical parameters are presented on Table 1. Well
construction and survey data for the wells used in the site-wide program are presented
m Fable 5, : : : :

Groundwater samples were collected from specified wells using low-flow sampling
procedures from selected monitoring welis. Field parameters including pH. specific
conductance, temperature, oxidation/reduction potential, and dissolved oxXygen were
measured during purging of each well using a multi-parameter flow-through cell. SOP
#21 was followed when sampling monitoring wells (ARCADIS G&M., Inc., 2002).
One groundwater sample from a production well was collected through the sampling
vaive according to SOP #28 (ARCADIS G&M, Inc., 2002).

procedures, and vahdated in accordance with the approved Supplemental RFI Work
Plan and the RFI Quality Assurance Project Plan (Geraghty & Miller, Inc., 1997a). All
pertinent field data were recorded on groundwater sampling fogs. The sampling logs
for 2003 are presented in Appendix B. Analytical results are presented and discussed
in Section 2.2.3.

2.1.4 Laboratory Analytical Methods

Groundwater samples were analyzed for the site-specific parameter list using SW 846
Method 8260. This parameter list was developed after evaluating data from the
September 1999 baseline groundwater sampling event and the one-time sampling event
conducted in September/October 2000 (which included analysis of Appendix IX VOCs
and ¢1s-DCE, SVOCs, and metals), conducted as part of the Former Oii House Area
interim measures. The site-specific parameter list includes: benzene, 1,1-
dichloroethane (1,1-DCA), 1,1-dichloroethene (1,1-DC E), ¢is-DCE, trans-1.2-
dichloroethene (trans-DCE), ethylbenzene, tetrachioroethene (PCE), toluene, 1,1,1-
trichloroethane (1,1,1-TCA), trichloroethene (TCE), vinyl chloride, and xylenes.

Select groundwater samples from upper aquifer monitoring wells were also analyzed
for the biogeochemical indicator parameters nitrate, nitrite. nitrogen {anmmonia),
manganese {total and dissolved), iron (total and dissolved), sulfate. sulfide. total
organic carbon (TOC), chlorides, light hydrocarbons {ethane and ethene). and methane.

All groundwater samples were collected and managed under standard cham-of-custody 2
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Groundwater samples collected from the four new lower aquifer monitoring wells were
analyzed for Appendix IX VOCs plus cis-DCE, although not required by the work
plan. Groundwater samples from select upper aquifer wells were analyzed for arsenic
and barium to demonstrate that the random detection of these two metals does not pose
a concern at the site. Table 1 lists specific field, laboratory, and hogeochemical
indicator parameters, and field and laboratory analytical methods. All samples were
submitted to Severn Trent Laboratory in North Cantor, Ohio (STL North Canton) or
Microseeps in Pittsburgh, Pennsylvania for ethene, ethane, methane analysis only. The
complete set of groundwater results, including QA/QC samples, is presented in
Appendix (.

2.2 Groundwater Monitoring Program Results
2.2.1 Groundwater Elevation Monitoring
As part of the site-wide assessment of current groundwater conditions, water-level

elevations were measured to determine groundwater flow directions in the upper and

lower aquifers and to determine vertical gradients between the two aquifers. Water- :

level measurements from 2003 are presented on Table 6. Additional rounds of water-
level measurements were collected in March and Jure for the former fagoon
monitoring program. Water-level measurements and groundwater contour maps for
these additional sampling events are presented in Appendix ). Water levels were also
collected in a focused area near RZ-3 to support the evaluation of the performance of
this zone. This data is presented and discussed in Appendix E.

2.2.1.1 Upper Aguiter

The water-table surface on September 15 and 16, 2003 (Figure 6 and Appendix D)
shows that flow in the upper aquifer is generally from northeast to southwest. A
southwestern deflection in groundwater flow occurs north of Landfill L1 and frends
towards capture well TW-2, located near the southwest corner of Landfill L1, A
groundwater capture zone, centered on well TW-2. encompassed the southwest comer
of Landfill L1. TW-2 was in operation during water-level elevation measurement
collection in 2003. Water-level measurements show the water level in TW-2 is lower
than the water levels to the west in monitoring well GM-16, to the southwest in
monitoring well GM-17, and to the south in montoring well WSU-24, indicating &
reversal of groundwater flow south and southwest of well TW-2.
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Table 7 presents the 2003 monthly precipitation totals, recorded by the National
Weather Service, and the deviation from calculated average amounts. The 2003 annual
total precipitation recorded at the Dayton, Ohio monitoring station was 43.53 inches,
which was 3.95 inches above average. Precipitation for the months of January,
February, March, April, and December was below normal, while precipitation for all
other months was above normal.

The average hydraulic gradient of the upper aquifer, calculated from site-wide
groundwater elevation measurements in September 2003 was 0.0004 foot/foot (ft/ft).
The groundwater flow velocity for the upper aquifer was calculated using the following
equation:

Ve =Ki/N,
where

V. = groundwater flow velocity (feet per day [ft/day])

K =hydraulic conductivity (ft/day) A

i = hydraulic gradient (fU/ft)
N. = effective porosity

Hydraulic characteristics of the upper aquifer were determined by evaluation of data
from pumping tests conducted in 1985 and in 1989. The median hydraulic
conductivity value estimated from pumping test data was 1,650 fiday, and effective
porosity was assumed to be 0.3 t0 0.5. Using hydraulic gradients for September 2003,
groundwater flow velocities in the upper aguifer ranged from 1.29 ft/day to 2.15 ft/day.
Assuming the most extreme condition (i.e., no retardation or retardation factor Ry]
equal to 0}, the rate of VOC migration could equal the rate of groundwater flow.
However, it is likely that some so1l-VOC interaction is occurring, and that actual VOO
nugration rates are slower than that of groundwater flow. Most of the VOCs detected
i the upper aquifer at the GM facilities are likely to have a R, ranging from 2 to 10
{Walton 1985), so the rate of migration of the VOCs in the upper aquifer in September
2003 could be as Jow as 0.13 ft/day.

During the Supplemental RFI, as part of the August 1998 investigation at the Former
O1] House Area, slug tests were conducted on three monitor wells (GM-23, GM-27 and
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(GM-28) to assess groundwater flow conditions in this area of the site. These slug tests
determined that hydraulic conductivity in the upper aquifer in this area is lower than
the hydraulic conductivity calculated on a site-wide basis. Hydraulic conductivity of
the portion of the aquifer above the upper clay till at the Former Qil House Area was
determined to be approximately 43 ft/day. Below the upper clay till, the hydraulic
conductivity was deterrmned to be 54 fi/day. Using hydraulic gradients from
September 2003, groundwater flow velocities in the upper aquifer above the upper clay
till ranged from 0.54 f/day to 0.90 ft/day. SR :

2.2.1.2 Llower Aquifer

The potentiometric surface (lower aquifer) on September 15 and 16, 2003 (Figure 7
and Appendix D figures for March 24 and 25, 2003 and June 23 and 24, 2003) shows
groundwater flow in the lower aquifer to be generally from northeast to southwest,
with a groundwater capture zone centered around well DN-13. County Well DN-13,
located south of the Delphi Thermal facility in the Dryden Road North Wellfield, was
in operation during water-level elevation measurement collection in 2003.

The average hydraulic gradient of the potentiometric surface in the lower aquifer,
caleulated from groundwater elevation measurements in September 2003 was 0.0006
ft/ft. Assuming a porosity 0f 0.3 to 0.5 and using the equation presented earlier (V,, =

Ki/N,}, groundwater flow velocity in the lower aquifer ranged between 0.50 fi/day and
0.84 f/day. As discussed above, most of the VOCs detected in the upper aquifer
groundwater at the GM facilities are likely to have a Ry ranging from 2 to 10 {Walton
1985), so the rate of migration of the VOCs in the lower aquifer in September 2003
could be as low as 0.05 fi'day.

2.2.2 Vertical Gradients

The water-level measurements collected on September 15 and 16, 2003 were used to
determine the direction and magnitude of vertical gradients between the upper and
lower aquifers (Table 8). The magnitude and direction of vertical gradients indicate
whether the potential exists for groundwater to move from one aquufer to another
through a confining unit, and which direction it will move.

At the northern (upgradient) end of the site, vertical gradients were downward in
shallow/deep monitoring well pairs HR- 9/HR-10 and there was no vertical gradient at
well pair HR-11/HR-12 in September 2003, In 2002, the vertical gradients were
downward. The vertical gradient in these monitoring well pairs have always fluctuated
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from upward to no vertical gradient to downward, with the predommant direction
being upward.

In September 2003, well pairs immediately downgradient (south) of the closed North
Settling Lagoon {W-3-N/HR-135, W-4-N/HR-14, HR-3/HR-13 [stde gradient to the
lagoon]) showed downward vertical gradients (consistent with historical data). Well
pairs in the vicinity of Landfill L1 (GM-16/GM-15, GM-2/GM-1, GM-1 8/GM-13,
GM-6/GM-3, GM17/GM-11).all showed downward vertical gradients, with the
exception of well pair GM-8/GM-7R which showed an upward gradient {since June
1995 the vertical gradient was upward 50 percent of the time and downward 50 percent
of the time). The downward vertical gradient at wells near Landfill L1 is likely due to
the proximity of these well pairs to lower aquifer extraction well DN-13.
Downgradient of the site, the vertical gradient was downward in well pair GM-
26/MT69 in September 2003. The vertical gradient in well pair GM-10/GM-9 was not
calculated in Septermnber 2003 due to a2 measurement error; however, it was downward
m March 2003 and June 2003.

At AOL7, water-level measurements in upper aquifer well pair GM-23/GM-27 (above
the upper clay till/beneath the upper clay till) were used to evaluate the vertical
gradient in the upper aquifer. An upward vertical gradient was present across the upper
clay till in September 2003.

2.2.3 Groundwater Monitoring Analytical Results

As described in Section 2.1.4, groundwater at the site was evaluated for the presence of
the site-specific list of VOCs. Tables 9 through 12 present the VOC results upgradient
and downgradient of the reactive zones. Tables 13 through 16 present the
bioattenuation parameter results upgradient and downgradient of the RZs. These
results are discussed in Section 3.2.1 as they pertain to the performance of the RZ,
corrective measures. Table 17 presents the VOC results for the site-wide groundwater
sampling event completed in September 2003 for the upper and lower aquifer wells.
Table 18 presents the 2003 arsenic and barium results from select upper aquifer wells
(HR-17, GM-28, GM-32, ME-3, GM-21, GM-6, TW-2, 45, GM-2). Data for 1999
through 2003 groundwater sampling events are presented on Figures 8 and 9 for the
upper and lower aquifer wells, respectively. The groundwater results are presented in
this section and evaluated based on groundwater quality upgradient of the site, on site,
and downgradient of the site. The complete set of groundwater results, including
QA/QC samples, is presented in Appendix C. The 1999 baseline sampling data used
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as a point of comparison for the 2003 groundwater results are presented in Appendix
A,

2.2.3.1 Upper Aquifer Groundwater Guality
The following sections include a discussion of the groundwater quality in upper aquifer

monitoring wells shown on Figure 3 that are part of the site-wide program.

2.2.3.1.1 Upgradient Groundwater Quality

In 2003, two upgradient upper aquifer monitoring wells exhibited the presence of
VOCs:

* HR-9, total VOCs were 70.5 micrograms per liter (ug/L) in 2003, compared to a
1999 baseline total VOC concentration of 116 ug/L.

* HR-11, total VOCs were 11.7 ug/L in 2003, comnpared to a 1999 baseline total

VOC concentration of 17.3 ug/L..
Two key observations can be made relative to upgradient groundwater quality. First, / \

the detected VOCs are consistent with historical values for upgradient groundwater
quality as indicated in the Description of Current Conditions (DOCC) (Geraghty &
Miller, Inc. 1991 and 1997b) and RFI Reports (ARCADIS Geraghty & Miller, nc.
2000a and 2000b) for the GM Moraine facilities (inciuding the 1999 baseline sampling
results). This confirms that upgradient sources of VOCs not related to GM operations
do exist in the local area, The highest concentrations of upgradient VOCs are 1,1,1-
TCA, TCE and the breakdown products DCA and cis-DCE, suggesting that the
upgradient releases have been migrating long enough to allow for degradation of the
chlorinated VOCs 1,1,1-TCA and TCE to occur. Second. the types of VOCs detected
upgradient are similar to those detected further downgradient beneath the site,
indicating that total VOC concentrations detected beneath the site may be affected by
both upgradient (off-site) and on-site contributions.

22312 On-Site Groundwater Quality

To evaluate the primary source area of VOCs at the site. five upper aquifer monitoring
wells (GM-23, GM-27, GM-28, GM-29, GM-30) were sampled in 2003, With the
exception of GM-27, all of these wells are screened above the upper clay till present at
the Former Ol House Area.
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*  GM-30 (northern most AOI 7 well, located next to the former tank farm) - total
VOC concentrations decreased from 37,350 ug/L in the 1999 baseline to 8,240
ug/L in 2003. This well predominantly contained ethylbenzene, toluene and
xylenes.

*  GM-23 (located next to the Former Oil House building) - total VOC
concentrations increased from 17,853.3 ug/L in the 1999 baseline sampling to
20,090 ug/L in 2003. This well predominantly contained PCE, TCE, DCE; and
vinyl chlonide. This well is upgradient of RZ-1.

*  GM-27 (pawred with GM-23 and screened below the upper clay till} - exhibited a
decrease of total VOCs between the 1999 baseline (145.7 ug/L) and 2003 (116
ug/L). This well is upgradient of RZ-1.

= GM-29 (serves as an upgradient well for RZ-1) - total VOC concentrations R
mcreased from 1,256.3 ug/L in the 1999 baseline to 1,796 ug/L in 2003 primarily
due to an increase in daughter products; however, TCE concentrations have

decreased since the baseline sampling event. This well is also 2

upgradient/sidegradient of RZ-1.

*  GM-28 (serves as the downgradient well for RZ-1; the VOC and bioattenuation
parameter results for this well are discussed in greater detail in Section 3.3) - total
VOC concentrations decreased from 1,292.4 ug/L i 1999 to 10.01 ug/L in 2003.

Based on historical and current groundwater flow directions, on-site wells located
south of the Former Ol House Area, mcluding wells ME-6, ME-3, GM-22, EAST,
GM-21 and GM-2, are potentially hydrautically downgradient of GM-23. In addition,
historical flow could have had a southwesterly trend under the influence of County
pumping (i.e., at Miami Shores), which may make tmpacts to HR-1, W-1-S and HR-17
from the Former Oil House Area possible.

Of the wells identified as downgradient from the Former Oil House Area in the
southerly direction toward the property boundary, the total VOC concentrations have

decreased, as discussed below,

s ME-6, total VOCs were 944.9 ug/L in 1999 baseline, then decreasing o 86.56 ug/L
m 2003,
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» ME-3, total VOCs were 159.7 ug/L in 1999 baseline, decreasing to 27.37 ug/L in
2003.

‘s EAST, total VOCs were 152.6 ug/L in 1999 baseline, decreasing to 95.7 ug/L in
2003,

= GM-33, total VOCs were 292.1 ug/L in 2001 (this well was installed after the
baseline sampling event), decreasing to.162.12 ug/L in 2003.

= GM-35, total VOCs were 732.8 ug/L in 2001 (this well was installed after the
baseline sampling event), slightly decreasing to 729 ug/L 11 2003,

»  GM-8, total VOCs were 150.3 ug/L in 1999 baseline, decreasing to 68.8 ug/L in
2003,

»  GM-2, total VOCs were 82.9 ug/L in 1999 baseline, decreasing to 25.98 ug/L. in
2003,

downgradient of the Former Oil House Area and R7-1 decreased from the 1999
baseline to 2003. Wells GM-21 and GM-22, located south of and sidegradient to the
Former Oi] House Area, both exhibited increases in total VOC concentrations. In well
GM-22, total VOCs were 7.6 ug/L in 1999 baseline and increased to 13.15 ug/L in
2003. In well GM-21, total VOCs were 168.9 ug/L in 1999 baseline and increased to
342.8 ug/L in 2003 (primarily due to TCE). The significance of these concentrations is
further discussed 1n Sections 3.2 and 4.0.

These data indicate that VOC concentrations in monitor wells hydrauhically A
The following total VOC concentrations are noted in monitor wells hydraulically

downgradient of the Former Oil House Area to the southwest and upgradient of the

closed South Settling Lagoon:

» HR-1, total VOCs were 114 ug/L in the 1999 baseline event, decreasing to 92.1 I
ugl. in 2003,

= HR-17, total VOCs were 29.1 ug/L in the 1999 baseline event. increasing to 77.65
ug/l. mn 2003.
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The following total VOC concentrations are noted in monitor wells hydraulically side-
gradient of the Former Oil House Area to the west and east of the closed North Settlin g
Lagoon:

* HR-2, total VOC concentrations were 15 ug/L in the 1999 baseline event, 13.06
ug/L in 2003

* HR-3, total VOC concentrations were 12.3 ug/L in the 1999 baseline event. 25.6
ug/L in 2003.

*  HR-4, total VOC concentrations were 2.6 ug/L in the 1999 baseline event, 1.26
ug/L m 2003,

Wells downgradient of the closed North (W-2-N, W-3-N, W-4-N) and South (W.2-S,
W-3-§, W-4.8) Settling Lagoons (closed through in-situ solidification in 2001, after
the 1999 baseline sampling event) were sampled for both the site-wide groundwater
monitoring and post-closure monitoring programs. Total VOC concentrations in wells

downgradient of the closed North Settling Lagoon, ranged from 3.3 ug/L to 308.9 ug/L 2

in the 1999 baseline event and 1.3 ug/L to 115 ug/L in 2003. The detected VOCs
included DCA, DCE compounds, TCE, PCE, L1,1-TCA, and vinyl chloride. Total
VOC concentrations in wells downgradient of the closed South Settling Lagoon,
ranged from 6.5 ug/L to 52.9 ug/L in the 1999 baseline event and 4.95 ug/l to 44,55
ug/L in 2003. The detected VOCs included DCA, DCE compounds, toluene, TCE,
PCE, and 1,1,1-TCA. The significance of these concentrations is further discussed in
Section 4.0.

As discussed in the Draft Site-Wide Groundwater Momnitoring Report for 2001/2002
(ARCADIS G&M. Inc. 2003), select upper aquifer, on-sile wells were sampled for
arsenic and barium to confirm previous sampling data and to evaluate groundwater
quality downgradient of the RZs. During the May 2003 sampling, wells HR-17, GM-
28, and GM-32 were sampled for arsenic and barium. During the September 2003
sampling. wells downgradient of the RZs (GM-28, ME-3, GM-32, GM-21) and wells
at the property boundary (GM-6, TW-2, 4S8, GM-2) were sampled for arsenic and
barium. These results are presented on Table 18. The arsenic and barium 2003
concentrations have a limited spatial extent which is consistent with the discussion
presented in the Site-Wide Groundwater Monitoring Report for 2001/2002. This data
is further evaluated 1n Appendix E.
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22.3.1.3 Downgradiem Groundwater Quality

On-site downgradient wells (GM-6, TW-2, 4S, GM-2) and off-site downgradient wells
(GM-16, GM-17. GM-18, WSU-24, GM-10) in the upper aquifer exhibited
concentrations of PCE, TCE, 1,1,1-TCA and their associated daughter products. In the
1999 baseline event, total VOC concentrations in these wells ranged from 16.5 ug/L to
266.3 ug/L. In 2003, total VOC concentrations in these wells ranged from 9.57 ug/L o0
178.6 ug/L. The off-site downgradient well GM-26, serves as the short-/intermediate-
term goal, point of compliance well for the upper aquifer. In 1999 no VOCs were '
detected, while in 2003, PCE (0.85 J ug/L, an estimated concentration below the
laboratory reporting limit) was detected in GM-26. The decreasing concentrations in
the wells downgradient of the site, compared to the RFI data (ARCADIS Geraghty &
Miller, Inc. 2000a) and the 1999 baseline conditions, is likely attributable to the effects
of corrective measures pumping at TW-2 which began in January 1996, pumping at
DN-13, the effects of the RZs and on-going natural attenuation of the VOCs.

2.2.3.2 Lower Aquifer Groundwater Quality

This section includes a discussion of the groundwater quality in lower aquifer
monitoring wells shown on Figure 4 that are part of the site-wide program. In 1999
and 2003, the upgradient lower aquifer monitor well HR-12 exhibited the presence of
VOCs (total VOCs of 7.4 ug/L and 4.7 ug/L, respectively). The detected VOCs
included DCA, ¢is-DCE, and vinyl chloride, suggestng that degradation of the
chlorinated VOCs from the upgradient releases has occurred. The detected VOCs in
HR-12 are consistent with historical values for upgradient groundwater quality as
indicated in the DOCC (Geraghty & Miller, Inc. 1991 and 1997b} and RFI Reports
(ARCADIS Geraghty & Miller, Inc. 20002 and 2000b) for the GM Moraine facilities.
This confirms that upgradient sources of VOCs, not related to GM operations, do exist
in the lower aquifer in the local area. Additionally, the types of VOCs detected
upgradient are similar to those detected further downgradient beneath the site,
indicating that total VOC concentrations detected beneath the site may be affected by
both upgradient (off-site) and on-site contributions. VOCs were not detected in
upgradient lower aguifer well HR-10 in 2003.

On-site lower-aquifer monitor wells that were part of the site-wide evaluation in
September 2603 included HR-15, HR-13, 39, and GM-19D. Detected VOCs included
PCE, TCE, 1.1,1-TCA and their associated daughter products. In 1999 (baseline
conditions) the total VOC concentrations in these wells ranged from 13.5 ug/L to0 70.3
ug/L. In 2003, total VOC concentrations in these wells ranged from 2.18 ug/L. 1o 54.7
ug/l.
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In November 2003, four new lower aquifer, on-site monitoring wells were installed.
These wells were stalled to replace production wells 28, 31, 32, and 42 in the site-
wide monitoring program. Figure 4 shows the locations of the wells in relation to the
production wells and the lower aquifer monitoring well network. The boring logs and
well construction logs for wells GM-39 through GM-42 are presented in Appendix B.

*  GM-39 was instailed to replace production well 31 (or 39), downgradient of the
Former Oil House Area (AOI 7) in proximity to upper aquifer monitoring well -
GM-28. This well will be used to monitor groundwater quality in the northemn part
of the site.

*  GM-40 was installed to replace production well 42, west of former Delphi Thermai
Building 14 and east of Dryden Road to monitor groundwater quality in the central
portion of the sife.

*  GM-41 was nstalled to replace production well 28, south of the paint building and
east of Springbore Road to monitor groundwater quality in the central portion of
the site.

*  (GM-42 was installed to replace production well 32, upgradient of the Waste
Pile/Staging Area and south of former Delphi Thermal Building 14. This well will
be used to monitor groundwater quality in the southern portion of the site,

Wells GM-39 through GM-42 were sampled in December 2003, Total VOC
concentrations were as follows: 1.48 ug/L in GM-39, 3.1 ug/L. in GM-40, 330 ug/L
(predominantly TCE) in GM-41, and 13.44 ug/L in GM-42. Concentrations detected
in wells GM-39, GM-40, GM-41 and GM-42 should not be compared to the
production well data due to the difference in the construction of these wells. These
new lower aquifer wells will be sampled on an annual basis during future site-wide
sampling events and GM will continue to evaluate that data in accordance with the
methodology defined for this long-term monitoring program.

On-site downgradient wells (GM-3, GM-1) and off=site downgradient wells (GM-13,
GM-11, GM-20D, DN-13, GM-9) exiubited sinuilar concentrations of total VOCs
when compared to the on-site groundwater quality. In 1999 (baseline conditions) the
total VOC concentrations in these wells ranged from non-detect to 115 ug/d.. In 2003,
total VOC concentrations in these wells decreased (total VOCs ranged from 9.2 ug/L to
37.2 ug/L). VOCs were not detected in off-site, downgradient well MT-69 in 1999 and
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2003. The off-site downgradient wells GM-15, GM-11, and GM-20D, serve as the
short-/intermediate-term goal, point of compliance wells for the lower aquifer.

— T > D U
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3. Corrective Measures iImplementation and Performance

To address the source of VOCs in groundwater (AOI 7 Source Area) and the
downgradient plume, GM continued to operate the corrective measures Systems in
2003. This involved operation of the RZs and capture zones, as presented in Section
3.1. To meet the objectives defined in Section 4.0 of the Site-Wide Groundwater
Monitoring Plan, the data collected in 2003 (described in Section 2.0 of this report) are
evaluated m Sections 3.2 and 4.0 to assess the ongoing effectiveness of and the need
for contimuation of these corrective measures. The corrective measures performance 15
summarized in Section 3.2 and presented in more detail in Appendix E.

3.1 Corrective Measures Implementation
3.1.1 In-Situ Reactive Zones
The reductive dechlorination of chlorinated VOCs can be enhanced by the introduction

of a carbon source that stimulates activity of indigenous microorganisms. The high

carbon loading triggers a succession of microbial species. Initially, aerobic electron 2

acceptors such as oxygen and nitrate are consumed. Then, the microbial succession
leads 1o a consortium of species that survive by sulfate reduction, methanogenesis and
other similar metabolic pathways, supporting the highly reducing conditions necessary
for the dechlorination of PCE, TCE, cis-DCE, and vinyl chloride. This enhanced
reductive dechlorination process has been developed at the GM Moraine site through
the use of R7s for introduction of a degradable carbon source necessary to develop the
desired reducing conditions.

Enhanced reductive dechlorination was implemented as a component of the Former O]
House Area corrective measures at three zones: 1) at the southern boundary of the
Former Oxl House Area (RZ-1); 2) at an intermediate downgradient location south of
the Former Oil House Area in the ME well series area (RZ-2y; and 3 ata
downgradient location south of former Delpht Thermal Moraine (RZ-3 west) and the
former Moraine Engine plant (RZ-3 east). The RZ locations are shown on Figure 2.
The actual layouts of each RZ are shown on Figures 10, 11, and 12, and discussed
below:

*  AtRZ-1. the molasses solution was introduced into the upper aquifer, above the
upper clay till. The carbon myjection level was set by screening the imection wells
m the lower 10 1t of the upper aquifer, which is 4 f to 12 ft thick. RZ-1 has 21
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mtroduction wells, of which 12 wells were added in 2002 to the original 9 wells, to
expand RZ-1.

* RZ-Zconsists of four existing monitoring wells, located along the western edge of
the former Moraine Engine Plant 3 building. The RZ-2 wells were screened within
the upper 3 ft of the upper aquifer.

*  RZ-3 consists of 42 introduction wells, 30 wells in RZ-3 West and 12 in R7-3
East. At RZ-3, the upper clay till is not present, and the carbon injection wells
were screened from the aquifer surface to a depth of 46 ft to 68 fi, allowing carbon
introduction through the entire thickness of the upper aquifer.

To sustan dechlorinating conditions within the RZs, a readily degradable carbon
source solution (molasses) was periodically introduced during a 6-month period from
December 1999 to May 2000. The molasses solution consisted of either a 10 to 1 or 20
to 1 mixture of potable water to feed-grade molasses that was pumped mto each RZ
well. The intial event, conducted in December 1999, consisted of two consecutive

rounds of carbon source introductions in each RZ well. After the initial iniroduction T

event, the carbon source solution introductions were scheduled twice per month
through May 2000. Due to the success during the first six months of implernenting this
technology, carbon source introduction activities (using a 10 to 1 mixture) continued in
October, November, and December 2000, and subsequently from June 2001 through
December 2001, from June 2002 through January 2003, and May 2003 through
December 2003, Introductions in RZ-1 were modified in the fall of 2003 after review
of the site-wide groundwater results. Due to the success of RZ-1, GM is implementing
an every other month introduction routine and will periodically monitor GM-28 to
ensure reducmg conditions are sustaining the dechlorination process. Carbon source
introductions in RZ-2 were suspended in 2003 due to the build up of carbon in the ME
wells. Carbon source introductions in RZ-3 east were suspended in the summer of
2003 while the evaluation of this area is being completed. Additional discussion is
presented m Appendix E.

The carbon introduction contractor, Monarch Water Systems, Inc. of Xenia, Ohio,
maintained dedicated mix tanks at their Xenia facility and transported the pre-mixed
sotution m a dedicated tanker truck to the GM site. Details regarding the frequency
and strength of carbon source introductions are provided in Table 19 for 2003,
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3.1.2 Capture Zones

The capture zone corrective measure for the upper aquifer consists of groundwater
extraction at the property boundary using well TW-2; treatment through an air stripper
tower: and discharge through GM’s NPDES permitted outfall to the Great Miami
River. Groundwater recovery from TW-2 began on January 31, 1996. During the
eight years of operation (January 31, 1996 through December 31, 2003), the system has
recovered and treated a total of 576,464,998 gallons of groundwater at an average flow
rate of approximately 143 gallons per minute {(gpm). Annual total gallons recovered
and average flow rate during 2003 were 69,894,490 gallons and approximately 139.5
gpm, respectively. The location of recovery well TW-2 is shown on Figure 2.

From November 1996 through the end of this reporting period, GM has monitored the
water level in TW-2 and adjusted the TW-2 flow rate as recommended in the QOctober
1996 Monthly Technical Progress Report (Geraghty & Miller, Inc. 1996) and approved
by U.S. EPA (Personal Communication, 1996). This procedure was implemented to
avold excessive drawdown within the well, which could cause damage to the well
screen and/or the pump. The flow rate from TW-2 is adjusted as necessary to mamtain
the water level in TW-2 at feast 0.5 feet above the top of the well screen. Due to higher
water level elevations noted in 2003, adjustments to the flow rate were not necessary
(discussed further in Section 3.2.2).

Between January I, 2003 and December 31, 2003, the TW-2 component of the
remediation system was in operation except for a period of 14 days between January
16" and 29" when the packing was replaced; a period of 10 days between February 107
and 19" when the recovery pump was pulled, cleaned, tested and reinstalled; a period
of 15 minutes on March 11" to replace the blower discharge hose; a period of 1.4 hours
on March 25" to replace the flow control valve: a period of 2 hours on April 21 1o
clean the distribution tray; a period of 25 minutes on May 5" and May 12" to replace
the pressure transducer; a period of 1.8 hours on June 25" to clean the distribution trav;
a period of 3.8 hours on July 25® to replace the top 10 feet of packing; a period of 3
hours on October 20™ to clean the distribution tray; and a period of 7.8 hours on
December 3™ to replace the tower packing.

Well DN-13 15 a lower aquifer well that Montgomery County has been using in a
Pump-to-Waste Program since March 1990, The capture zone corrective measure for
the Tower aquifer consists of continued pumping of DN-13 at a rate of 2.7 million
gallons per day. Well DN-13 was operational throughout 2003 except for iemporary
shut downs in March (5 minutes to 15 hours), August (1 day and 12 hours), and
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October (4 days and 16 hours). As further discussed in Section 3.2.2, these temporary
shut downs did not have long-term effects on the capture zone around well DN-13, The
location of well DN-13 is shown on Figure 2.

3.2 Corrective Measures Performance
3.2.1 in-Situ Reactive Zones Performance Results

As described earlier in Section 3.1.1, the carbon solution delivery network consists of
three reactive zones, RZ-1, RZ-2, and RZ-3 (West and East). Molasses was infroduced
in 2003 into the groundwater through introduction points shown on Figures 10 and 12
for RZ-1 and RZ-3, respectively. Operation of the RZs was monitored through the
collection of field parameter measurements, and laboratory analyses of biogeochemical
indicator parameters and VOCs, according to the Site-Wide Groundwater Monitoring
Plan (ARCADIS G&M, Inc. 2002). A detailed assessment of the effectiveness of the
In-situ Reactive Zones and the results of this monitoring are presented m Appendix E
and summarized below.

through the introduction of a carbon source, as evidenced by the changes in field
and bioattenuation parameters.

= The target compounds (PCE and TCE) have been effectively reduced to daughter
products (cis-DCE and viny! chloride) and ultimately to ethene and ethane based
on a review of the VOC results.

s Levels of vinyl chloride were consistently low to non-detect in all downgradient
wells, indicating degradation of ¢15-DCE to ethene and ethane, without production
of significant vinyl chloride peaks.

« VOC concentrations at RZ-3 East may not have responded to molasses injections,
i contrast to the other three reaction zone segments. TOC levels, as well as other
primary and secondary operational monitoring data, indicate that the effects of
moiasses injections are not yet reaching MW-21, the presumed downgradient
momitoring tocation. This is further discussed in Appendix E.

» Existing aquifer conditions have been converted to more reducing conditions A

Overall, the process of enhanced reductive dechlorination at this site has been
successful i achieving the desired reduction of VOC concentrations. Additional
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mvestigation is being conducted so that suitable corrective actions can be undertaken in
RZ-3 East to achieve the desired reduction m VOUCs.

3.2.2 Capture Zone Performance Results

Figures 6 and 7 and figures in Appendix D indicate that the capture zone corrective
measures continue 1o be effective at maintaiming hydraulic control at the southern end
of the former Delphi Thermal Moraine site. Additionally, it should be noted that these
flow maps are consistent with the flow conditions predicted by the capture zone
modeling, presented on Figures 2 and 3 of the Final Interim Measures Design Plans
(Geraghty & Miller, Inc. 1995). A comparison of the actual groundwater flow
contours in the upper and lower aquifers to the predicted flow lines from the particle
tracking analysis in the upper aquifer and the predicted zones of capture for DN-13 in
the upper and lower aquifers indicates that the predicted influence within each aquifer
at the southern end of the former Delphi Thermal Moraine site is being achieved by the
corrective mMeasures pumping.

impact on the groundwater elevations observed at the site (Table 7). The observed
elevation differences in 2003 are a result of the above average precipitation in 2003.
Water-level elevations in TW-2 are regularly monitored to ensure the water level does
not fall below the well screen. If the water level approaches the well screen, the
pumping rate is reduced for protection of the pump. Due to higher groundwater
clevation in 2003, pumping rate adjustments were not necessary as discussed
previously in Section 3.1. The pumping rate for DN-13 was not adjusted; therefore,
only seasonal variations influence water level elevations at DN-13. Effective capture
has been maintained in spite of seasonal vanations in both the upper and lower
aquiters.

Figure 5 presents a graph of the influent concentration of total chlorinated VOCs and
benzene, toluene, ethylbenzene, and xylene (BTEX) compounds in TW-2 since start up
of the recovery and treatment system: in January 1996, The data shows a steady decline
m total chlorinated VOCs and a significant decrease in BTEX concentrations. The data
indhcates that the remediation at the site is continuing to provide VOC mass reduction
dovmngradient of RZ-3 West.

Seasonal weather conditions vary throughout the year and this vaniation will have an 2
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4. Corrective Action Completion Strategy
4.1 Effectiveness of Corrective Measures Activities
4.1.1 Background and Objectives

The goal of the corrective measures at this Site is to reduce existing site-related
groundwater concentrations to levels that are protective of reasonably expected future
uses of groundwater. GM’s approach for achieving this goal 1s being met through a
combination of interim and corrective measures that achieve plume migration control,
reduce existing plume concentrations, and monitor performance of these measures.
Once on-site groundwater concentrations are reduced sufficiently by active corrective
measures to ensure continued protection of reasonably expected groundwater uses,
some or all of the active measures will be terminated. Groundwater momitoring as
described in the Site-Wide Groundwater Monitoring Plan will continue to verify that
groundwater conditions remain acceptable, and that ultimately, groundwater
concentrations at the downgradient property boundary decline below appropriately

protective levels (i.e., appropriate for the protection of the groundwater resource and its T

reasonably expected future uses). Data have been acquired during the implementation
of the site-wide groundwater monitoring program to evaluate progress towards
achieving this goal.

‘The need for continued operation of the remedial measures described in Section 2 will
be determined based on achieving and maintaining the following conditions:

1. Upper aquifer: consistent with the criterion stated in the approved RCRA
Corrective Action Environmental Indicator Determination — Mi gration of
Contarminated Groundwater Under Control (CA 750), the condition to be met in
the upper aquifer is no migration of VOCs at concentrations exceedmg
appropriately protective levels (i.e., appropriate for the protection of the
groundwater resource and its reasonably expected future uses as characterized n
the RET) beyond the existing area of contaminated groundwater. Based on the
groundwater conditions established during the September 1999 baseline sampling
event, the short-/intermediate-term goal 1s to use existing well GM-26 as the
monitoring point or pomnt of compliance (POC) for ensuring that this condition is
maintained.

b

Lower aquifer: consistent with the goal to maintain a usable aguifer, mcluding off-
site drinking water use, the condition to be met in the lower aquifer is no VOC
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concentrations exceeding MCLs or equivalent risk-based drinking water
concentrations in the lower aquifer beyond the existing area of contaminated
groundwater. Based on the groundwater conditions established during the
September 1999 baseline sampling event, the short-/intermediate-term goal s to
use exasting wells GM-15, GM-11, and GM-20D as the monitoring points or POCs
for ensuring that this condition is maintained.

Once on-site groundwater concentrations are reduced sufficiently by active measures to
be protective of reasonably expected future uses, some or all of these active measures
will be terminated. Following termination of any active measures. GM will continue
its groundwater monitoring program to confirm that the conditions in the upper and
lower aquifer continue to be met without these active measures. GM’s long-term goal
1s to reduce the off-site groundwater concentrations to below appropriately protective
levels so that the monitoring points can be shifted to the downgradient facility
boundary.

4.1.2 Methodology

In accordance with the Site-Wide Groundwater Monttoring Plan, groundwater data are
compared to remediation target levels (RTLs) developed to ensure compliance with the
above-stated conditions without active corrective measures. As defined in the Site-
Wide Groundwater Monitoring Plan, these RTLs have been calculated using the
groundwater assessment methods developed in the Baseline and Supplemental
Baseline Risk Assessments (ENVIRON 2000a, b} taking into consideration the current
pumping conditions at and in the vicinity of the facility. Specifically, the MODFLOW
groundwater flow model (Geraghty & Miller, Inc, 1994) developed for Delphi Thermal
Morame and the surrounding region (including former Moraine Engine and Moraine
Assembly) is used to support estimation of RTLs equal to concentrations in on-site
groundwater at locations downgradient of AO!I 7 that would not be expected to result in
exceedances of the MCL at the designated monitoring points. Using this approach and
considering the scope of the annual groundwater monitoring program, GM developed
RTLs for the following remediation monitoring zones in both the upper and lower
aquifer at and downgradient of AQI 7:

*  Upper Aquifer

AOL7, Shallow: the AOI 7 source area (wells GM-23. GM-29 and GM-30),
- Zone S1: the monitoring zone immediately downgradient of RZ-1 {well
GM-283,
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- Zone S1to Zone 82: the monitoring zone between RZ-1 and RZ-2 (wells
GM-28, ME-6),

- Zone S2: the monitoring zone immediately downgradient of RZ-2 (wells
ME-6, ME-3, GM-31),

- Zone 52 1o Zone S3: the monitoring zone between RZ-2 and RZ-3 (welis
ME-6, ME-3, GM-31, GM-22, GM-198, EAST, GM-33, GM-33),

- Zone S3: the monitoring zone immediately downgradient of RZ-3 {wells
GM-32, GM-21),

- Zone 83 10 GM-10: the monitoring zone between RZ-3 and GM-10 (wells
GM-32, GM-21, GM-8, GM-6, 45, GM-2, GM-16, GM-18, WSU-24, and
GM-10),

- GM:-10: the monitoring zone downgradient of RZ-3 (well GM-10), and

- POC Shaillow: monitoring at well GM-26.

= Lower Aquifer

- Zone DI the monitoring zone encompassing GM-191),

- Zone GM-40/41: the monitoring zone encompassing GM-40 and GM-41,
- Zone GM-42: the monitoring zone encompassing GM-42,

- Zone D2: the monitoring zone encompassing wells GM-1 and GM-3, and
- POC Deep: monitoring at wells GM-11, GM-15 and GM-20D.

- AQIL7. Deep: the AOI 7 source area (wells GM-23, GM-29, and GM-30), A
The following steps were conducted to assess the site-wide monttoring data for the

purpose of determining the extent to which each remedial measure is contributing to

achievement of the conditions outlined above for the upper and lower aquiters:

*  Groundwater pumping conditions at the facility and surrounding area were T
reviewed to confirm that the basis for the RTLs remain valid. As discussed in

Section 3, groundwater flow patterns remain the same as those evaluated during

the RF1. thus mdicating that RTLs developed based on the RFI flow conditions

reman vahid. Additional RTLs were calculated for new lower aquifer wells GM-

40, GM-41, and GM-42,
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*  Mean constituent concentrations in each remediation monitoring zone were
calculated based on data collected during the 2003 monitoring period. One-half
sample quantitation himits were used for non-detect results.

*  Mimmimum, mean and maximum constituent concentrations were compared against
the RTLs developed for each remediation monitoring zone.

£4.1.3 - Results

The results for groundwater quality data collected in 2003 in each remediation
monitoring zone wells are discussed in Section 2.2.3. A comparison of the site-specific
parameter mmimum, mean and maximum concentrations in each remediation
monitoring zone to the RTLs is presented on Table 20. These results and relative
change in these resuits in comparison with the 2002 monitoring period are discussed
below. For reference, Table 20 also presents a comparison with the results from the
1999 baseline sampling event.

following:

AOIL'7, Shallow (wells GM-23, GM-29 and GM-30):

* As compared to 2002, the maximum concentrations of PCE and vinyl chloride in
the source area have increased and remain above the RTLs,

*  Ascompared to 2002, the maximum concentration of TCE in the source area has
decreased and s now below the RTL.

* Ascompared to 2002, the average concentrations of PCE, TCE and vinyl chloride
have increased. however, only the average concentration of PCE exceeds the RTL..

The comparison of the 2003 shallow zone monitoring data with the RTLs indicates the ':

Zone S1 (well GM-28):

*  Ascompared to 2002, all concentrations remain below the RTLs.

Zone 81 10 82 {wells GM-28. ME-6):;

*  Ascompared to 2002, all concentrations remain befow RTLs.
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Zone SZ (wells ME-6. ME-3, GM-31¥

*  As compared to 2002, ali concentrations remain below the RTLs.

Zone 52 1o 53 (wells ME-6. ME-3. GM-31, GM-22, GM-198. EAST, GM-33, GM-
35y

*  Ascompared to 2002, the maximum concentrations of TCE and vinyl chloride
have increased. Similar to 2002, the maximum TCE concentration remains above
the RTL. Unlike 2002, the maximum concentration of vinyl chloride now exceeds
the RTL.

* Ascompared to 2002, the average concentrations of TCE and vinyl chloride have
increased but remain below the RTLs.

Zone 53 (wells GM-32. GM-21¥:

increase and remams above the RTL.

*  As compared to 2002, the average concentration of TCE in this zone has increased
to a concentration in which it now is greater than the RTL.

Zone 83 to GM-10 (wells GM-32, GM-21, GM-8, GM-6, W-4-S, 48. GM-2. GM-16
GM-18, WSU-24, and GM-10):

*  Ascompared to 2002, the maximum concentration of PCE has decreased but
remains at a level greater than the RTL.

*  As compared to 2002, the maximum concentration of TCE did not significantly 3
*  As compared to 2002, the maximum concentration of TCE has increased and

remains at a level greater than the RTL. I
*  Ascompared to 2002, the average PCE concentration has increased but remains at

a level below the RTL.

*  Ascompared to 2002, the average TCE concentration has increased and is now at a
level greater than the RTL.
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OGM-10:

®  Ascompared to 2002, the detected concentration of TCE has decreased but
remains at a level above the RTL.

POC Shallow (GM-26):

= . Consistent with 2002, all concentrations remain below the RTLs.

The comparison of the 2003 deep zone monitoring data with the RTLs indicates the
following:

AOL 7, Deep (wells GM-23, GM-29, and GM-30};

*  Ascompared to 2002, the maximurmn concentration of ¢is-1,2-DCE has decreased
to a level below the RTL.

have increased and remain above the RTLs.

*  Ascompared to 2002, the maximum concentration of TCE has decreased but
remas above the RTL.

*  As compared to 2002, the average PCE and viny! chloride concentrations have
mncreased to levels above the RTLs.

GM-19D:

*  As compared to 2002, the maximum concentrations of PCE and vinyl chloride c
* Ascompared to 2002, the maximum and average concentrations for TCE have
increased to levels now exceeding RTLs.
*  Ascompared to 2002, the maximum concentration for vinyl chloride has increased I
to a level now exceeding RTL.

Zone GM-40/41;

*  The maximum and average concentrattons for TCE exceed the RTL. (These wells
were mstalled in November 2003, and as such, there is not a point of comparison
to prior sampling events).
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Zone GM-42:

= All concentrations are below RTLs. (This well was nstalled in November 2003,
and as such, there 1s not a point of comparison (o prior sampling events).

Zone D2 (Well GM-1 and GM-3):

* - As compared to 2002, the maximum concentration for TCE has decreased but
remains at a level above the RTL.

= Ascompared to 2002, the average concentration for TCE exceeds the RTL.

POC Deep (GM-11, GM-15 and GM-20D):

*  Ascompared to 2002, the maximum concentration for TCE has decreased but
remains at a level exceeding the RTL.

which now exceeds the RTL.

As indicated by the comparison of groundwater monitoring data with RTLs,
concentrations at the upper aquifer POC well remain below RTLs. However,
concentrations in the monitoring zone immediately upgradient of the upper aquifer
POC, as well as concentrations at the lower aguiter POC wells are above the RTLs.
Therefore, active corrective measures are still required to maintain the short-term
objective in the upper aquifer, and to achieve the short-term corrective action objective
in the lower aquifer.

Congentrations in the AOI 7 area remain above levels necessary to achieve the RTLs at
the downgradient upper and lower aquifer POCs. However, concentrations
downgradient of RZ-1 are below the RTLs, thus indicating that RZ-1 has been
effective at remediating groundwater impacts from AOI 7 in the upper aquifer.
Continued corrective measures are also required downgradient of RZ-1 (ie.,alRZ-3)
to address residual impacts in the downgradient upper aquifer plume area.

*  Ascompared to 2002, the average concentration for TCE has increased to a level !
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4.2 Monitoring of Land-Based Waste Management Units
4.2.1 Background and Objectives

One component of the site-wide groundwater monitoring program is monitoring of
other specific units (i.e., the closed lagoons). Although the RFI and Supplemental RF]
determined that the wastes at these units do not contribute constituents to groundwater
at levels that would have a significant effect on current and reasonably expected future
groundwater uses, the monitoring program includes monitoring wells that are used to
confirm these findings. In addition, the Site-Wide Groundwater Monitoring Plan was
developed to meet the objectives of post-closure monitoring for the closed North and
South Setthng Lagoons.

4.2.2 Methodology
As indicated above, this site-wide monitoring program was developed to meet the

objectives of RCRA corrective action and the post-closure groundwater monitoring

requirements for the closed lagoons. The site-wide program will monitor potentially 2

significant contributions of hazardous waste constituents to existing groundwater
quality from the closed lagoons. To determine if the closed lagoons may be significant
contributors of hazardous waste constituents to existing groundwater concentrations,
monitoring data collected from the designated post-closure monitoring wells located
downgradient of each of the closed lagoons are to be evaluated for temporal trends.
The approach proposed in the Site-Wide Groundwater Monitoring Plan for this
assessment includes, as an initial approach, the application of straight line regression to
determine 1f the data suggests a strong positive correlation,

It addition, 1n accordance with the Site-Wide Groundwater Monitoring Plan, the
monttoring wells located immediately downgradient of the in-place waste management
units are evaluated to determine whether these units are significantly affecting
groundwater quality. Specifically, the potential health sigmificance of constituents
detected in momitoring wells immediately downgradient of these units to current and
reasonably cxpected groundwater uses on-site and off-site are evaluated using the
groundwater assessment methods developed in the Supplemental RFI Baseline Risk
Assessment (ENVIRON 2000b). If this evaluation identifies detected concentrations
that indicate one of these units may be having a potentially significant impact on
downgradient groundwater quality, then a review of groundwater quality from
monitoring wells upgradient and downgradient of the particular unit will be conducted
to identify whether this unit is affecting groundwater quality. The monitoring wells
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wdentified n the Site-Wide Groundwater Monttoring Plan for monitoring each of the
waste management units are:

s Closed North Setthing Lagoon: HR-3, W-2-N, W-3-N, and W-4-N.

*  Closed South Settling Lagoon: W-2-S, W-3-S, and W4-S.

»  Landfill L1: TW.2, GM-6, and 48.

=  Landfill L2: W-4-N and HR-2.

* Landfill L3: W4-N, HR-2, and HR4.

Consistent with the groundwater exposure evaluation conducted for the Supplemental
Baseline Risk Assessment, groundwater concentrations reported for each set of
downgradient momtoring wells are assumed to represent source concentrations

associated with each unit. These source concentrations are combined with source

reduction factors developed for the base case exposure scenario (i.e., current g

groundwater use conditions without corrective measures pumping) to estimate
exposure concentrations at the points of groundwater use (e.g., downgradient
mumcipal well fields and on-site industrial wells). For the current evaluation. the
maximum concentrations detected during the 2003 sampling events in each set of
monitoring wells are used as the source concentration. The estimated exposure
concentrations are then compared with MCLs or risk-based equivalent drinking water
levels (EDWI1s).

4.2.3 Results

As proposed in the Site-Wide Groundwater Monitoring Plan, post-closure monitoring
data collected from those wells assigned to the closed North and South Settling
Lagoons are to be evaluated for temporal trends. Data considered in the evaluation
included results from the September 2003 monitoring event and data rangmng back to
the initial post-closure monitoring event conducted in November 2001 Currently, the
data set collected since the lagoons were closed includes only three data pomnts for any
monitoring well/constituent pair, and therefore, no regression analysis was performed.
Using the methodology developed in the RFI baseline risk assessment for assessing
potental rmpacts to groundwater receptors from releases at the Moraine facilitics. GM
determuned that the data from the wells downgradient of the closed North and South
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Settling Lagoons do not indicate that these units are significantly affecting groundwater
quality. '

The potential significance of concentrations detected during the 2003 sampling event
n each set of downgradient monitoring wells for the lagoons and landfills were
assessed. Based on the maximum concentrations detected during the 2003 samphing
event at each of these units, exposure concentrations at water supply wells representing
current pumping conditions were estimated. The estimated combined groundwater
concentrations at each of the receptor wells are presented on Table 21 in comparison
with MCLs or EDWLs. As shown on Table 21, the maximum concentrations detected
downgradient of each of the land-based waste disposal units do not contribute
significantly to concentrations at these points of potential exposure. Theretore, the data
from the wells downgradient of the waste management units indicate that these units
are not significantly affecting groundwater quality. Supporting calculations for this
assessment are provided i Appendix F.

grpubidigmatomannual groundwater 200 revised site wide gw repost 2003.doc

Site-Wide Groundwater
Monitoring Report for

2003

General Motors Corporation

Moraine, Chio

— T > = U

32



ARCADIS

5. Conclusions and Recommendations

This summary report presents the groundwater monitoring activities completed in 2003
at the GM Morame Facilities located in Morane, Ohio. This sampling was conducted
to meet the five objectives presented in Section 1.2. Compliance with these objectives
15 presented for the waste management units, interimy/corrective measures, and on-
going site-wide groundwater monitoring in the following sections.

5.1 Land-Based Waste Management Units

As proposed in the Site-Wide Ground Water Monitoring Plan (ARCADIS G&M, Inc.
2002), monitoring data collected immediately downgradient of the closed North and
South Settling Lagoons, and Landfills L1, L2 and L3 were evaluated to determine if
these units may be contributing constituents to groundwater at levels that would have a
significant effect on current and reasonably expected future groundwater uses. Using
the methodology developed in the RFI baseline risk assessment for assessing potential
impacts to groundwater receptors from releases at the Moraine facilities, the potential
significance of observed groundwater concentrations downgradient of these units was
evaluated. This evaluation determined that data from the wells downgradient of the in-
place waste management units indicate that these units are not significantly affecting
groundwater quality.

Based on the results from the 2003 monitoring. no changes i the monitoring program
for the waste management units are proposed.

5.2 Corrective Measures Performance

GM’s approach for achieving its corrective action goals for the Moraine facilities is
through a combination of corrective measures (in-situ treatment and hydrauhc control)
designed to reduce existing plume concentrations thereby achieving plume reduction
and migration control.

5.2.1 In-Situ Treatment

Groundwater quality monitoring at and downgradient of the reductive dechiorination
reatment zones indicates that this in-situ treatment program has been effective at
reducing VOC concentrations in groundwater. As observed during the 2003
monitoring, the upper aquifer condittons in the areas downgradient of the in-situ
reactive zones have been converted to more reducing conditions through the
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introduction of a carbon source, as evidenced by the changes in field and
bioattenuation indicator parameters. Further, the VOC results indicate that the target
compounds (PCE and TCE) have been effectively reduced to daughter products (cis-
DCE and vinyl chloride) and ultimately to ethene and ethane.

Overall. the process of enhanced reductive dechlorination at this site has been
successiul in achieving the desired reduction of VOC concentrations. However, GM is

- conducting additional investigations so that suitable modifications can be undertaken in
RZ-3 East to achieve the desired reduction in VOCs downeradient of this area.

5.2.2 Hydraulic Control

Groundwater elevation monitoring indicates that the capture zone corrective measures
continue to be effective at maintaining hydraulic control in both the upper and lower
aquifers at the southern end of the former Delphi Thermal Moraine. Additionally, the
observed flow conditions are consistent with the conditions predicted by the capture
zone modeling performed in developing the interim measures pumping plan,

confirming the continued utility of the previously developed groundwater flow mode! 2

as a predictive tool.

Based on the effective performance of the pumping program during the 2003
monitoring and exceedences of RTLs at AOI 7 and in Zones S2 to S3.53. 83 to GM-
10, B1, D2, and monitoring points in the deep aquifer (GM-11. GM-15. GM-20D), no
changes to the hydraulic control component of the ongoing corrective MEAsSures are
proposed at this time.

(iM’s ongoing groundwater monitoring program includes the assessment of changes in
site-specific VOCs in both the upper and lower aquifer at locations upgradient of the
GM Moraine facilities, as well as on-site and downgradient of the facilities. Data
collected from upper and lower aquifer wells located upgradient of the facilities
confirms that upgradient sources of VOCs, not related to GM operations, do exist in
the local area. Notwithstanding these upgradient contributions of VOCs to on-site
groundwater, the monitoring data indicate a site-wide decrease in VOC concentrations
since the baseline sampling event conducted in 1999, In addition, VOC concentrations
at the off-site downgradient upper aquifer well GM-26 {the short~/intermediate-term
goal pomt of compliance well for the upper aquifer) remained below MCLs.
Concentrations of VOCs (TCE) remained above MCLs in downgradient lower aquifer
wells GM-11, GM-15 and GM-20D (the short-/intermediate-term goal point of
comphiance wells for the lower aquifer).
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The decreasing concentrations in the wells downgradient of the site, compared to the
RFT data, 15 Tikely attributable to the effects of corrective measures pumping at TW-2
which began in January 1996, pumping at DN-13, and on-going enhanced natural
attenuation of the VOCs. However, concentrations in the menitoring zone
immediately upgradient of the upper aquifer POC, as well as concentrations at the
lower aquifer POC wells are above the RTLs. Therefore, active corrective measures
are still required to maintain the short-term objective in the upper aquifer, and to
achieve the short-term corrective action objective in the lower aquifer.

Based on the evaluation of the site-wide groundwater quality. both the in-situ treatment
and hydraulic control components of the corrective action program will be continued.

5.3 Reassessment of Site-Wide Groundwater Monitoring Program

In accordance with the Site-Wide Groundwater Monitoring Plan (ARCADIS G&M,
Inc. 2002), groundwater monitoring was conducted in 2003 to evaluate groundwater
quality upgradient and downgradient of the closed lagoons and landfilis, performance

of the in-situ reactive zones, and performance of the capture zones. Based on the data :

collected during the 2003 monitoring period, GM believes that the monitoring program
defined for the upper aquifer, in terms of the monitoring locations, the constituents
monitored and the frequency of monitoring, continue to provide sufficient data for a
comprehensive evaluation of these corrective action goals. As discussed on the Site-
Wide Groundwater Monitoring Report for 2001/2002, GM will continue montforing
arsenic and barium downgradient of the reactive zones (upper aquifer wells GM-28,
ME-3, GM-32, and GM-21) and at the property boundary wells (upper aguifer wells
GM-6, TW-2, 48, and GM-2). These constituents will be included in the site-wide
monitoring program for the 2004 sampling events to continue demonstrating that the
randotn detection of these two metals does not pose a concern at this site.

Based on the data collected during the 2003 monitoring period, GM believes that the
monitoring program defined for the lower aquifer, in terms of the monitoring locations,
the constituents monitored and the frequency of monitoring, continue to provide
sufficient data for a comprehensive evaluation of these corrective action goals in regard
to evaluating the downgradient point of comphance performance goals. The
replacement wells GM-39, GM-40, GM =41 and GM-42 wil] be sampled dunng future
site-wide monitoring events. The updated site-wide groundwater MOTHIOTIRG Progrant
summary 1$ presented in Table 22.
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Table 1. Site-Wide Groundwater Monitoring Events in 2003, General Motors Corporation,
Moraine, Ohio.

May 2003 Semi-Annual Groundwater Samgpling

Site-specific list of VOCs™, field parameters®, and biogeochemical parameters™ were anafyzed during this sampling event from
the following upper aguifer monitoring wells;

GM-30 ME-6 EAST
GM-23 ME-3 GM-32
GM-29 GM-22 GM-21
GM-28 GM-198 HR~17
Notes:

Samples from wells GM=28 and GM-32 wers-aiso analyzed for arsenic and barium. The sample from welt HR-17 was only
analyzed for arsenic and barium,

September 2003 Site-Wide Annual Groundwater Sampling

Site-specific list of VOCs™ and field parameters” were analyzed during these sampling events from the following upper aquifer
monitoring wells. Biogeochemical parameters”™ were analyzed at wells denoted with an asterisk(*):

W-2-N HR-11 GM-16 GM-22*
W-3-N HR-17 GM-17 GM-23%
W-4-N W-2-S GM-18 GM-26
HR-1 W-3-5 GM-195* GM-27
HR-2 W-4-5 EAST* GM-28%
HR-3 GM-2 WSU-24 GM-29*
HR-4 TW-2 ME-3* Gi-30*
HR-5 GM-6* ME-6* GM-31
HR-8 GM-8% GM-21* GM-32*
HR-9 GM-10

Notes:

Samples from wells GM-28, ME-3, GM-21, GM-32, GM-6, TW-2, 45, and GM-2 were also analyzed for arsenic and barium.

Site-specific list of VOCs™ were analyzed during this sampling event fram the following st of lower aquifer monitoring welis:

HR-10 GM-190 GM-15 GM-9
HR-12 GM-3 GM-11 MTE9
HR-13 GM-1 GM-2GD

HR-15 39 DN-13

December 2003 Deep Well Groundwater Sampling

Appendix IX VOCs and cis-1,2-DCE were analyzed during this sampling event from the following list of lower aquifer
menitonng wells instalied in November 2003

GM-39 GM-40 GM-41 GM-42

DN-13 Monthly Groundwater Sampling

Appendix IX VOCs and cis-1,2-DCE were analyzed during these sampling events from DN-13,

Page 1 of 2
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Table 1. Site-Wide Groundwater Monitoring Events in 2003, General Motors Corporation,
Moraine, Ohio.

Adr Stripper Tower Influent and Fffluent Monthly Groundwater Sampling

Benzene, chloroethane, 1,1-dichloroethane, trans-1, 2-dichioroethene, ethylbenzene, tetrachioroethene, toluene, 1,1,1-
trichloroethane, trichiorcethene, vinyl chloride, and xylenes were analyzed during the influent sampling events from the air
stripper tower. The stripping tower effluent sample was analyzed for oil and grease and the following list of VOCs: benzene,
chioroethane, 1,1-dichlorcethane, dis-1,2-dichloroethene, trans-1,2-dichloroethene, ethylbenzene, tetrachloroethene, toluene,
1,1, 1-trichlorcethane, trichioroethene, vinyl chioride, and xylenes,

1. Site-specific list of VOCs includes: benzene, 1,1-dichloroethane, 1, 1-dichloroethene, cis-1,2-dichloroethene, trans-1,2-
dichioroethene, ethylbenzene, tetrachloroethene, toluene, 1,1,1-trichloroethane, trichioroethene, vinyt chioride, and
xylenes.

2. Field parameters include: pH, specific conductivity, dissolved oxygen, oxidation reduction potential, and temperature.

3. Biogeochemical parameters inciude: manganese (total and dissolved), iron (total and dissolved), sulfate, sulfide, total
organic carbon, chlorides, ethane, ethene, and methane.

Parameter Analytical Method
Site-specific list of VOCs EPA Method 82608
Manganese, total and dissolved EPA Method 80108
fron, total and dissolved EPA Method 60108
Sulfate , SM 375.4
Sulfide Sk 3761
Total Grganic Carbon SM 4151
Chlorides SM 325.2
Ethane, Ethene, Methane Method AM18G

Page Z of 2
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ARCADIS

Draft
Table 6. Water-Level Measurements Collected During September 2003, General Motors Corporation,

Moraine, Ohio.

Measuring Point Depth-to-Water Water-Level
Weli Elevation {feet) Elevation
Shallow Aguifer Wells
W-1-N 739.02 28.00 711.02
W-2-N 731.68 21.01% 71087
W-3-N 733266 23.08 710,58
W-d-N 73163 21.02 710.61
HR-1 73271 23.06 70865
HR-2 734.75 24.18 710.57
HR-3 736.75 26.19 71556
HR-4 742.60 31.6% 710.99
HR-5 734.27 23.83 710.34
HR-6 732.66 22.74 709.92
HR-7 731.73 21.35 710.38
HR-8 743.42 33.28 710,14
HR-G 74351 33.06 710.45
HR-11 743.33 32.81 710.52
HR-16 727.01 17.91 7091
HR-17 72643 17.09 709.34
S OWH1-S 72529 19.817 709.48
FOW-2-5 726.64 18.16 708.48
W-3-5 733.42 20.65 712.77
W-4-S 727.68 19.11 708.57
Gh-2 735.81 26.92 708.89
45 731.36 23.45 707.91
GM-6 730.27 22.07 708.2
GM-8 73517 26.84 708.33
GM-10 723.90 17.80 706.00
GM-16 725.30 18.21 707.09
GM-17 72384 15.74 7081
GM-18 72380 15.74 708.06
GM-195 730.85 2177 709.08
EAST 730.88 21.46 709.52
WEST 731.08 21.72 709.36
WSL-24 725.10 16.26 708.84
WS-17 726.18 17.8% 70829
WS-18 73352 25.07 708.45
Ws-19 72662 18.34 708.28
TW-2 733.38 29.63 703.75
RW-10 72853 Nt NM
Rw-11 729.74 M N
Gh-21 72420 15.77 708.43
GM-22 721.63 21.91 709.72
GM-23 731 2160 70%.4
GM-24 747.2% 3616 71113
GM-25 74617 35.33 710.84
GM-26 72229 15.74 706.55
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ARCADIS

Draft
Table 6. Water-Level Measurements Coilected During September 2003, General Motors Carporation,

Moraine, Ohio,

Measuring Point Depth-to-Water Water-Level
Wall Elevation (feet) Elevation
Shallow Aquifer Wells
GM-27 730.57 20.77 709.8
GM-28 738.G2 26.87 71118
GM-29 730.78 20.81 7089.97
GM-30 734.73 24.91 70982
GM-31 73523 23350 711.73
GM-32 ' 732.08 43.23 708.85
GM-33 729.77 20:21 709:56
GM-34 73056 21.02 709.54
GR-35 731.27 2.1 709.06
GM-36 73111 21.95 709.16
GM-37 730.05 20073 709.32
GM-38 725.88 20.58 709.3
ME-2 732.08 22.31 708.77
ME-3 732.59 2310 79.49
ME-4 732.74 23.65 709.09
ME-& 735.91 24.15 F11.76
Deep Aquifer Welis
Gi-1 73574 27.21 708.53
GM-3 730.44 22.4% 708.03
GM-4 731.46 23.65 707 .81
GM-5 731.29 23.08 708.21
GM-7R 735.61 27.14 708.47
GM-9 724.07 16.35 767.72
OM-11 723.71 16.08 707 63
GM-13 723.82 16.58 707 24
GM-14 723.50 16.35 70715
GM-13 72523 19.11 706.12
GM-19D 730.25 21.72 708.53
GM-20D 72726 18.58 708.68
HR-10 742.81 32.48 710.33
HR-12 742.64 32.12 710.52
HR-13 73503 24.53 710.5
HR-14 73163 2107 710.46
HR-15 733.74 23.40 710.34
M73C 716.55 932 767.23
BATHS 746.4% 36.71 F09.74
MTE9 722,71 16.31 706.4
MTE768 751.46 40.88 710.58
MT596M* 757.73 46.04 /1169
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ARCADIS

Draft
Table 6. Water-Level Measurements Collected During September 2002, General Motors Corporation,

Moraine, Chio.

Measuring Point Depth-to-Water Water-Level
Weli Elevation {feet) Elevation
Production and Fire Wells
118 NS ON MM
12A 742.35 ON M
31 734.05 24 .99 {(OFF) 7G9.06
3z 732,10 24 .50 {OFF) 707.60
35 733.96 25.80 (OFF) 708.06
39 732.07 OFF NM
a2 731.682 24.06 {OFF) FOT 56
44 734.62 25.21 (OFF) 708.41
45 731.03 22.55% 708.48
46 73334 247 708.64
A 735.00 27.57 711.43
FW-1A 739.89 30.82 7058.07
-2 737.48 29.43 F08.G5
FW-3 739.26 30.82 708.44
FW-4 731.62 24.05 707.57

Measuring point is to top of the PYC Casing.

Water-leve! elevations are reported in feet above mean sea leval {msi).

Depth-to-water elevations were measured on September 15 and 16, 2003 using an electronic water level
indicator.

Depth-to-water measurements are reported in feet below the measuring point.

NS - Not Surveyed.

NM - Not measured.

*Measuring point is top of cement housing.
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ARCADIS

Table 7. Summary of Precipitation Measurements Recorded by the National Weather Service,

During 2003 - Dayton, Ohio.

Date A‘cisual_ A\fef'ag? Departure from
Precipitation Precipitation Average
January 2003 1.07 2.60 1.53 below average
February 2603 2.23 2.29 0.06 below average
March 2003 2.65 3.29 0.64 below average
April 2003 149 403 2,54 below average
May 2003 6.62 4.17 2.45 above average
lune 2003 456 4.21 (.35 above average
July 2003 £.32 375 2.57 above average
August 2003 3.84 348 0.35 above average
September 2003 5.40 2.65 2.75 above average
Getober 2003 3.03 2.72 .31 above average
November 2003 3.88 3.30 (.38 above average
December 2003 2.44 3.08 0.64 befow average
2003 Totat 43.53 39.58 3.95 above averags

All precipitation measurements are reported in inches.
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ARCADIS
Draft

Table 8. Vertical Gradients For Shallow/Deep Weil Pairs During 2003, General Motors Corporation, Moraine, Ohio.

Vertical Gradient in September 2003 "

Shallow/Deep Wells Direction Difference (feet)
Ugradient

HR-9/HR-10 3] -0.12

HR-11/HR-12 None .00
On-Site

W-3-N/HR-15 B -0.24

W-4-N/HR-14 t -0.15

HR-3/4R-13 U -0.06

GM-8/GM-TR U 0.14

GM-16/GM-15 9] -{,67

GM-2/GM-1 1] -0.36

GM-18/GM-13 M) -0.82

GM-17/GM-11 D (.47

GM-6/GM-3 D -0.17
AQIY

GM-23/GM-27 U (.40
Downgradient

GM-10/GM-9 ME ME

GM-26/A4T-69 9] -3.15

D - Bownward gradient ().

U - Upward gradient (+).

"'~ Water-level measurements collected on September 15-16, 2003.
ME - Measurement error.

Werticat Gradierstsiil s




ARCADIS

Table 9. Summary of Groundwater Analytical Results from Reactive Zone 1 Wells, General Motors Corporation, Morainz, Ohio. praft
RZ-1 Upgradient Well

GNI-29
Constituents Units 9/1/99 2/22/00 5/26/00 9/21/00 3/20/01 6/26/01 11/13/01 12/12/01 6/13/02 9/25/02 3/22/03 9/24/03
Volatile Organic Compounds
Benzene ug/t <1.0 <1.0 <1.0 <1.0 <1.0 <1.0uU) <50 <50 <50 <40 < 50 <33
1, 1-Dichioroethane ugft 43 4.1 6.3 16.6 10.8 6.31 <50 <50 <50 <40 < 50 <33
i, t-Dichicroethene g 1.3 b 16 3.1 3.5 3.0 <50 <50 <50 <40 < 50 <33
cis-1,2-Dichlarcethene ug/l 320 223 1.180) 2,871 2,170 2050) 1.800 1,800 1600 1300 950 1200
trans-1,2-Dichloroethene ug/il 1t 9.1 89 14.4 204 25.4] 26 24 2t a1 o« 25 20
‘Ethylbenzene ug/t <1.0 1.4 <1.0 <1.0 <1.0 <1.0UJ 21 <50 <50 <40 <50 <33
Tetrachioroethene ug/k <20 387 246 200 244 2484 174 223 22 18} 473 184
Toluene ugfl <10 <1.0 <1.0 2.2 <t.0 <1.0U) <50 <50 <50 <40 <50 <33
1,1, ¥-Trichloroethane ug/L 37.8 36.0 32.5 245 27.0 23.8] <50 19) 17 16J <50 18J
Trichioroethene ug/L 878 758 649] 289 354 437) 270 320 386 310 280 390
Vinyl chloride ugfit 3.8 1.6 1.7 788 362 276) 230 280 t40 140 99 150
Xylenes ug/L <1.0 6.0 <1.0 <1.0 <1.0 <1.0U4 52 <50 <50 <40 <50 <33
Total VOCs ug/L 1,256.3 1.078.4 1,914.6 4,028.8 2,972.1 2,846.5 2416 2,465 2.180 1,805 1.376 1,796

ug/L - Micrograms per liter.
.1~ Value is estimated.
.. - Constituent not detected above laboratory reparting limit. Reporting limit estimated.
< - Constituent not detected above laboratory reporting limit shown.
U - Constituent not detected.
Samples collected in September and October 1999 represent baseiine conditions.
Carbon source introductions began in December 1999,

enrav 1 adg f"age Tof?Z



{ ARCADIS

Table 9. Summary of Groundwater Analytical Results from Reactive Zone 1 Wells, General Motors Corporation, Moraine, Ghio.

RZ-1 Downgradient Well

GM-28
Constituents Units 9/1/99 2/23/00 5/26/00 9/21/00  3/20/01  6/26/01  11/15/01  12/12/01% 7/21/02 9/24/02 5/23/03 10/1/93
Volatile Organic Compounds
Benzene ug/t, <1.0 <1.0 <1.0 <1.0 <10 <1.0 <10 <5.0U3 <40 <1 < 1 <1
1,1-Bichloroethane ug/l 3.3 4.2 11.8 99 <1.0 <10 <10 <5.0U <4.0 2.7 4.2 33
1,1-Dichicroethene ug/t <1.0 <1.G 38 <1.0 <10 <1.0 <0 <5.0L4 <4.0 <1 <1 <1
cis-1,2-Dichlorcethene ug/t 175 503 2,700 37.0 7.7 352 <50 2.2U <2.0 1.1 0.66 058
trans-1,2-Dichloroethene ug/t. 9.2 9.7 365 2273 17.6 <1.0 m"m oty 86 o 9.2, 4
Ethylbenzene o ug/ll <1.0 <10 - <1.0 <1.0 <1.0 <10 <10 <5.0U} <4.0 <1 <1 <1
Tetrachioroethene ug/l 316 88.4 30.2 2.3 2.8 <G <0 <500 <40 «f 3:953 <1
Toluene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <t < 1.8U] <4.0 <13 1 <1
1,1,1-Trichloroethane ugfl 17.7 232 8.1 5.0 <10 <1.0 <10 <5.0U4 <4.0 <1 < 1 <1
Trichloroethene ug/L 768 833 48 1.6 1.8 <1.0 <10 <5.0U3 <4.0 0.86} 3.1 1.6
Vinyl chioride ug/l 3.2 <1.0 1.9 2.4 2.6 <1.0 <10 <5.0U3 <4.0 <1 <1 0.53)
Xylenes ug/l <1.0 <10 <1.0 <1.0 <10 <1.0 <10 <5.0U <4.0 <i.2 0871 <]
Total VOUs ug/L 1,292.4 1,461.5 2,817.1 90.5 325 352 11 11 8.6 15.66 19.98 10.01

ug/l. - Micrograms per liter.
J-Value is estimated.

U - Constituent not detected.

{7 44) - Constituent not detected above laboratory reporting limit. Reporting limit estimated.
< - Constituent not detected above laboratory reporting limit shown.

Samples collected in September and October 1999 represent baseline conditions.
Carben source introductions began in December 1999,

Draft
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Table 10. Summary of Groundwater Analytical Results from Reactive Zone 2 Welis, General Motors Corporation, Moraine, Ohio,

ug/l - Micrograms per liter.
J - Value is estimated.

Uj - Constituent not detected above laboratory reporting limit. Reporting iimit estimated.

< - Constituent not detected above laboratory reporting limit shown,

.+ U - Constituent not detected.

Samples collected in September and October 1999 represent baseline conditions.
Carbon source introductions began in Decernber 1998,

RZ-2 introduction Well Introduction Well

ME-6 ME-1
Constituents Units §/31/99 2/22/00 5/25/00 9/21/00 03/20/01 6/26/01 1115/01  12/12/01 9/25/02 5/22/03 10/1/03 8/31/99  2/22/00  5/25/00
Volatile Organic Compounds
Benzene ag/l <1.0 <10 <5.0 <1.0 <1.0 <t.0 <2.0 <33 <10 <] (.46 <1.0 <10 <5.0
1,1-Dichlorgethane ug/L <1.0 <10 1.41 <1.G 1.6 1.8 2.7 4.8 <10 1.7 7.2 24 <10 <5.0
1,1-Dichloroethene ug/L <1.0 <10 <5.0 <1.0 <1.0 <1.0 <2.90 <3.3 <10 <1 «? <1.0 <10 <5.0
cis-1,2-Bichloroethene ugfl. 255 541 712 88.8 171 67.0 65 86 5.2 33 20 38.2 459 537
trans-1,2-Dichloroethene ugfl. <1.0 <10 6.1 2.5 4.3 1.8 18 2.0 <5 < 0.5 <1 1.5 <10 4.2}
Ethylbenzene ug/l <1.0 <10 <5.0 <1.0 <1.0 <1.0 <2.0 <3.3 <10 < 1 <2 <10 <10 1.5}

- Tetrachloroethene ug/L 213 183 16.2 6.7 34.0 - <tD 82 6.1 <10 <l 12 8367 <10 ey
Toluene Lig/L <1.0 <10 <5.0 1.9 <1.0 2.1 0.42) 1.5 6.6] 1.8 <2 <1.0 <10 1.44
1,1, 1-Trichloroethane ug/L 2.9 <10 <5.0 <1.0 13 1.2 2.2 2.8) <10 0.83) 13 135 <10 <5.0
Trichicroethene ug/l 474 39.0 28.0 19.0 66.0 4.8 23 19 <10 0.69) 31 292 <10 5.8
Vinyl chloride ug/L <1.0 <10 10.8 6.1 27.7 13.3 13 22 <10 1.8 29 36 <10 9.1
Xylenes ug/l <i.0 <10 <50 <10 <1.0 29 <2.0 <3.3 <10 0.93) <2 <1.0 <10 <5.0
Total VOCs ug/L 944.9 598.3 774.5 135 305.9 94.9 116.32 144.3 11.8 11.05 86.56 467.2 459 560.8

Draft
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Table 10. Summary of Groundwater Analytical Results from Reactive Zone 2 Wells, General Motors Corporation, Moraine, Ohio.

RZ-2 Introduction Well Introduction Well
ME-3 ME-5
Constituents Units 8/31/99  2/22/00  5/25/00 9/21/00  11/15/01  12/12/01  7/21/02 9/24/02 5/21/03 10/1/03 6/26/01
Volatile Organic Compounds
Benzene Hel <t.Q <10 <i.0 <1.0 <1.0 <1.0 <40 «2.5 <1 0.6] <1.0
1,1-Dichlorgethane ugit 6.1 12,4 4.7 34 5.9 5.6 <40 <2.5 19 24 <10
1, 1-Dichloroethene ugit. <1.0 <10 <1.0 <1.0 <1.0 <1.0 <40 <2.5 <1 <1 <1.0
cis-1,2-Dichlorcethene ug/L. 5.7 105 100 29 16 22 <20 <1.2 1.3 0.96 1.8
trans-1,2-Dichloroethene Lo/l <1.0 <10 7.5 2.8 2.7 2.8 <20 <1.2 <05 <0.5 <1.0
Ethylbenzene wgit <t.0 <10 <1.0 <1.0 <1.0 <1.0 <40 <2.5 <1 <1 <1.0
Tetrachlorcethene ugit 579 <10 <t.0 <1.0 13 34 <40 <25 <] <1 <10
Toluene ug/L <1.0 <10 <1.0 1.4 0.34) 0.191 <40 «2.5 <] <] 3.8
t,1,1-Trichloroethane ug/L 42.5 16.0 4.8 6.4 1.6 1.9 <40 <25 <1 0.31) <1.0
Trichloroethene ug/l 47.5 <10 4.3 <1.0 3.8 9.7 <40 <25 1.2 1.5 <1.0
Vinyt chioride ug/l <1.0 <10 54.7 2.1 7.3 11 <40 <2.5 0.36i <1 <1.0
Xylenes ug/t <1.0 <10 <1.0 <1.0 <1.0 <1.0 <40 <2.5 <1 <1 4.3
Total VOCs ug/L 159.7 133.4 176 19.1 38.94 56.59 0 0 21.86 27.37 9.9

ug/t - Micrograms per liter.
1 - Value is estimated.

U} - Constituent not detected above laboraiory reporting fimit. Reporting limit estimated.

/<~ Constituent not detected above laboratory reporting limit shown.
%LU - Constituent not detected.

Samples coffected in September and October 1999 represent baseline conditions.
Carbon source introductions began in December 1999,

Draft
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Table 10. Summary of Groundwater Analytical Results from Reactive Zone 2 Wells, General Motors Corporation, Moraine, Ohio.

Draft

dg/l - Micrograms per liter,
J - Value is estimated.

U} - Constituent not detected above laboratory reporting limit. Reporting limit estimated.

/< - Constituent not detected above laboratory reporting imit shown.
U - Constituent not detected,

Samples collected in September and October 1999 represent baseline conditions.
Carbon source introductions began in December 1999,

RZ-2 Below introduction Zone
GM-31

Constituents Units 9/1/99 2/23/00 5/31/00  9/21/00 11/15/01  9/24/02  10/1/03
Volatile Organic Compounds

Benzene ug/l <1.0 <1.0 <1.0 <1.0 <4.0 <6 <5
1,1-Dichloroethane ug/t 1.3 14 18 1 3.1 5.9} 5
1.1-Dichioroethene ug/l. <1.0 <1.0 <1.0 <i.0 <4.0 <6 <5
cis-1,2-Dichioroethene ug/l 7.80 278 487 40.2 120 200 170
trans-1,2-Dichloroethene ugil <1.0 <1.0 <1.0 <i.0 1.8] 35 35
Ethylbenzene ug/L <1.8 <1.0 <1.0 <1.0 <4.0 <6 <5
Tetrachloroethene ugil 3 <t 0 110 <10 <40 <6 e
Toluene ug/l <1.6 <1.0 L5 <1.0 <4.0 <6 <5
t,1.1-Trichloroethane ug/l <1.0 <10 <1.0 <1.0 <4.0 <6 <5
Trichloroethene ug/l 27.2 136 8.4 85 1 10 28
Vinyl chioride ugil <1.0 <i.0 <t.0 <1.0 7.4 19 10
Xylenes ug/l <1.0 1.1 1.6 <1.0 <4.0 <b <5
Total VOGs ug/L 37.6 43.9 61.4 49.8 143.3 238.4 2175
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ARCADIS

Table 11. Summary of Groundwater Analytical Results from Reactive Zone 3 West Wells, General Motors Corporation, Moraine, Ohio.

Draft

RZ-3 West Upgradient Well Upgradient Well
EAST WEST
Constituents Units | 09/21/99 02/23/00 05/25/00 09/22/00 03/19/01  6/25/01 11/12/01 12/11/01  6/12/02 9/23/02 5/21/03 9/25/03 109/21/99 02/23/00 05/25/00
Volatile Organic Compounds
Benzene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <3.3 <3.3 <2.5 <2 é <14 <2 <1.0 <1.0 <1.0
1,1-Dichloroethane ug/L 5.4 7.3 77 7.7 5.9 5.5 6.2 53 6.0 39 1/ 19 2.3 2586 24.5 325
1,1-Dichloroethene ug/L <1.0 <1.0 1.02) 1.2 1.2 <1.0 0.90J <3.3 1.3 80 1 < 1.4 <2 <1.0 <1.0 <1.0
- is-1,2-Dichloroethene : agfl 4 91 - 240 e 773 17 80.% -5 e B 33 gi %% 4:5 - 4.3 - 325 34:5 280
trans-1,2-Dichloroethene ug/l <1.0 2.0 1.5 1.8 5.8 33 2.7 2.4 1.3 <1 < 0.72 <1 <1.0 1.7 1.3
Ethylbenzene ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <33 <3.3 <2.5 <2 <14 <2 <1.0 <1.0 <1.0
Tetrachicroethene ug/l 61.0 771 54.6 55.8 49.9 593 56 49 37 42 J‘\C\ 42 47 4132 53.9 377
Toluene ugfl <1.0 <1.0 <1.G <10 <1.0 <t.0 <3.3 <3.3 <2.5 <2 < 1.4 <2 <1.0 <1.0 <1.0
1,1, 1-Trichioroethane ug/l 218 206 205 22.2 193 16.7 3 12 14 10 5.2 7.1 248 251 27.4
Trichloroethene ug/t 56.1 90.1 813 97.2 105 117 92 G4 75 %L\(.Q 29 35 37.3 108 103.0
Viny! chloride ug/L <1.0 5.3 1.2 3.0 48 <1.0 1.5] 0.66) 0.48 <2 <314 <2 <1.0 <1.0 <1.0
Xyleres ug/l <1.0 <1.0 <10 <1.0 <1.0 <10 <33 <3.3 <2.5 <2 <14 <2 <1.0 <1.0 <10
Total VOCs ug/L 152.6 226.4 199.82 266.2 308.9 281.9 223.3 214.36 168.08 522 83.6 95.7 254 2471.7 230.9
G
g/t - Micrograms per liter. \\(\: :

iR Value is estimated.

UJ - Constituent not detected above laboratory reporting limit. Reporting limit estimated.
< - Constituent not detected above laboratory reporting limit shown.
U - Constituent not detected.
Samples collected in September and October 1999 represent baseline conditicns.
Carbon source introductions began in December 1998,

VOU Bio Trends-rev 1.xis
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ARCADIS Draft

Table 11. Summary of Groundwater Analytical Results from Reactive Zone 3 West Wells, General Motors Corporation, Moraine, Ohio.

RZ-3 West Upgradient Well
GM-19%

Constituents Units | 09/20/99 02/23/00 05/24/00 09/22/00 03/19/01 06/25/01 11/12/01 12/11/01 06/12/02 09/26/02 05/21/03 09/25/03
Volatile Organic Compounds
Benzene ugfl <1.0 <i0 <1.0 <1.0 <1.0 <1.0 <3.3 <33 0.62 <4 <4 <5
1,1-Dichloroethane ug/t 7.7 7.3 7.0 4.4 4.1 2.9 2.8] 2.83 3.7 6.3 &5 8.3
1,1-Dichloroethene ug/t 1.0 1.0 1.1 <1.0 <1.0 <1.0 <3.3 <33 £.98 <4 <4 1.64

- ¢is-1,2-Dichloroethene . gl oy 346 388 428 . 3786 S382 31526 iy 1= 3G S8 8G
trans-1,2-Dichloroethene ug/t 23 23 2.7 2.6 3.0 24 2.0 2.0 Z2.3 2.7 3 2.9
Ethylbenzene ug/t. <t.0 <1.0 <1.0 <1.0 <1.0 <10 <3.3 <33 <33 <4 <4 <5
Tetrachlorcethene ug/t 46.0 71.3 57.1 68.0 676 71.7 64 64 60 52 62 62
Toluene ug/t <t.0 <t.0 <1.0 <1.0 <1.0 <t0 <3.3 <3.3 <3.3 <4 <4 <5
1,1, 1-Trichloroethane ugll 16.0 16.9 179 145 11.9 9.6 7.6 7.5 7.2 63 12 13
Trichloroethene ug/l. 713 1013 104 104 167 121 g7 116 110 110 120 146
Vinyl chloride ug/l <1.0 1.7 1.4 <1.0 <1.0 <1.0 <3.3 §.661) 0.70 5.2 < 4 <5
Xylenes ug/l <1.0 <1.0 <1.0 <1.0 <i.0 <1.0 <3.3 <3.3 <3.3 <4 <4 <5
Total VOCs ug/L 178.7 240.3 234.1 2311 2318 239.1 199.5 213.96 213.5 2215 286.5 316.8

7w ugft - Micrograms per iiter.
" - Value is estimated.
U} - Constituent not detected above laboratory reporting limit. Reporting limit estimated.
< - Constituent not detected above faboratory reporting fimit shown.
U - Constituent not detected.
Samples collected in September and October 1999 represent baseline conditions,
Carbon source introductions began in Decernber 1999,

VOC Bio Trends-rev 1xks Page 2 of 4



ARCADIS

Table 11. Summary of Groundwater Analytical Results from Reactive Zone 3 West Wells, General Motors Corporation, Moraine, Ohio.

Draft

RZ-3 Wast Downgradient Well Downgradient Wel!

GM-32 GM-8
Constituents Units | 09/22/99 02/28/00 05/30/00 09/25/00 03/19/01 06/25/01 11/12/01 12/11/01 6/12/02 9/20/02 5/23/03 10/1/03 | 3/6/98  9/20/99 9/26/00 11/9/01 9/20/02 10/1/03
Volatile Organic Compounds
Benzene ugih <10 <10 <1060 <1.0 <50 <t.0 4.3} <100 4.0 <10 i6 1.5) 23 3.4 1.1 0.784 55 5.4
1,1-Dichiorpethane ug/t 3.3 101 46.0J 359 <50 3.1 6.2 <100 12 9.71 5.3 5.5 493 302 36.5 40 63 48
1,1-Dichicroethene ug/L <1.0 <10 <100 <1.0 <50 <1.0 <5.0 <100 <20 <10 <1U < 1.0 <1.0 <1.0 < 1.0 <Z2.0 <2
trans-1,2-Dichloroethene ug/t 4.2 111 41.0J 20.3 <50 2.5 2.9 <50 3.0 <5 1.8 1 167 12.0 5.4 36 9 4.4
Ethylbenzene ug/t <t.0 <10 <100 <1.0 <50 <t.0 0.79} <100 <20 <10 0.65J <2 289 20.7 12.5 0.40/ 7.5 11
Tetrachloroethene ug/l 1.2 <10 <100 <1.0 <50 376 <5.0 <108 <20 <10 <ty <2 20.0 14.8 <1.0 < 1.0 <2.0 <2
Toluene ug/L 1.0 206 <100 104 <50 <t.0 12 <100 4.9 <10 22 <2 <1.0 <1.0 <1.0 <10 1.81 <2
1,1, 1-Trichioroethane ug/L <1.0 <10 <100 <1.0 <50 9.2 <50 <100 <20 <10 <ty <2 6.7 1.9 <140 .40} <2.0 <2
Trichloroethene ug/l. 3.2 <10 <100 <1.0 <50 107 <5.0 <100 <20 <10 <1U < 95.2 304 6.6 4.4 <2.0 <2
Vinyl chloride ug/t 3.0 <10 <100 <1.0 <50 <10 11 <100 3.0 <10 <1U <2 10.1 8.4 24 1.9 5.8 <2
Xylenes ug/L <1.0 <10 <100 <1.0 <50 <1.0 3.0] <100 <20 <10 2.2 <2 10.3 2.3 1.9 (.39 1.5] <2
Total VOCs ug/L 18.5 232.6 87 66.6 0 191.4 30.29 0 26.9 9.7 14.34 8 290 150.3 67.9 53.87 99.6 68.8

wug/l - Micrograms per liter,
1 - Value is estirmated.

UJ - Constituent not detected above laboratory reporting limit. Reporting fimit estimated.
< - Constituent not detected above laboratory reporting fmit shown.

U - Constituent not detected.

Samples collected in September and October 1999 represent baseline conditions.
Carbon source introductions began in December 1999,

VOC Bio Trends-rev 1.xls
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ARCADIS

Table 11. Summary of Groundwater Analytical Results from Reactive Zone 3 West Wells, General Motors Corporation, Moraine, Ohio.

RZ-3 West Downgradient Well

GM-6
Constituents Units 3/6/98  9/20/99 9/26/00 11/9/01 9/20/02 10/2/03
Volatile Organic Compounds
Benzene ug/l <1.0 <1.0 <1.0 < 2.0 2.2 i
1,1-Dichloroethane ug/L 353 33.2 13.0 14 60 26
t,1-Dichloroethene ug/l <1.0 1.2 <1.0 <2.0 2.0 <1
trans-1,2-Dichloroethene ug/l 24 2.0 2.2 1.8 2.6 2.5
Ethylbenzene ug/L <1.0 <1.0 <}1.0 < 2.0 <2.0 0.22]
Tetrachlorcethene ug/l 940 814 51.5 14 14 11
Toluene ug/l <1.0 <1.0 <10 < 2.0 <2.0 <1
1,1, }-Trichlorcethane ugfl. 36.2 24.6 12.1 39 1.4} 0.19J
Trichloroethene ugf/l 119 78.2 56.6 48 33 23
Vinyl chloride ug/l 2.3 1.6 37 1.9) 12 3.3
Xylenes ug/L <1.0 <10 <1.0 <2.0 <2.0 <1
Total VOCs ug/L 371.6 275.1 180.1 51.8 174.2 74.21

“ougll - Micrograms per liter,

' ) - Value 15 estimated.

U1 - Constituent not detected above laboratory reporting fimit. Reporting limit estimated.

< - Constituent not detected above laboratory reporting limit shown.

U - Constituent not detected.

Samples collected in September and October 1999 represent baseline conditions,
Carbon source introductions began in December 1999,

vO( Bio Frends-rev L.xis
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ARCADIS

Table 12. Summary of Groundwater Analytical Results from Reactive Zone 3 East Wells, General Motors Corporation, Moraine, Ohio.

Draft

RZ-3 East Upgradient Weli
GM-22

Constituents Units | 09/01/99 02/23/00 05/25/00 09/21/00 03/20/01 06/26/01 11/13/01 12/12/01 6/13/02 9/25/02  5/22/03  9/24/03
Volatile Organic Compounds

Benzene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <t.0 <1.0 <1.0 <2 <1 <1
1.1-Dichioroethane ug/l <1.0 2.2 28 2.4 38 4.7 68 6.6 41 <2 1.2 1
1,1-Dichloroethene ug/L <1.0 <1.0 <10 <1.0 <1.0 <1.0 0.584 0.32) <1.0 <2 <1 <1
cis-1,2-Dichioroethene ug/l <1.0 3.1 4.0 1.9 35 5.1 &85 7.8 36 <1 0.46) 0.45]
trans-1,2-Dichloroethene ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 017 <050 <0.50 <l <05 <05
Etfylbenzene et | <10 a0 a0 <o e oo 10 o iy 5 i i
Yetrachloroethene ugft 3.6 2.8 3-8 16 2:2 3.2 4.9 24 19 23 2:5 2.9
Toluene ug/t <1.0 <10 <1.0 <10 <1.0 1 <10 0.32) <1.0 <2 G.49] <1
1.1, 1-Trichlorcetharie uglt <1.0 <1.0 <1.0 <10 <1.0 <10 4.4 0.63) 0.47 0.93] G.61) 1.2
Trichloroethene ug/t 4.0 2.5 36 <1.0 1.6 2.8 75 2.3 2.1 7.6 5 1.6
Vinyl chloride ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <10 (.604 0.85) 0.38 <2 <1 <1
Xylenes ug/L <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2 < ] <1
Total VOCs ug/L 7.6 11.8 134 5.9 1.1 16.9 33.45 21.72 12.55 10.83 11.26 13.15

ug/L - Micrograms per liter.

)= Value is estimated.

UJ - Constituent not detected above laboratory reporting fimit. Reporting limit estimated.
- < - Constituent not detected above laboratory reporting limit shown.

U - Constituent not detected.

Samples collected in September and October 1999 represent baseline conditions.

Carbon source introductions began in December 1999,

Page 1 of 2



ARCADIS

Draft
Table 12. Summary of Groundwater Analytical Results from Reactive Zone 3 East Wells, General Motors Corporation, Moraine, Ohio.

RZ-3 East Downgradient Well

GM-21
Constituents Units | 09/22/99 02/23/00 05/26/00 09/22/00 03/19/01 06/25/01  11/13/01 12/11/01  6/12/02 9/25/02 5/22103 9/24/03
Volatile Organic Compounds
Benzene ug/L <1.0 <1.0 <1.0 <1.0 <10 <1.0 <5.0 <1.0 <6.0 <6.7 <67 <8
1,1-Dichoroethane ug/l 8.0 58 6.8 5.6 5.1 41 3.8} 071 5.4 5J 4.1) 6.9/
1,1-Bichloroethene ug/L 39 1.6 2.4 1.6 1.2 <1.0 <5.0 <1.0 3.6 2.6) <67 2}
cis-1,2-Dichloroethene ug/L 66.4 359 47.8 38.7 385 37.8 39 6.5 48 43 130 100
trans-1,2-Dichloroethene Lugho 7.8 293 74 1280 164 5.7 5. .28 83 5.1 2.21 2.9).
Ethylbenzene ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <b6.0 <6.7 <67 <8
Tetrachloroethene ug/l <10 <1.0 <1.0 <1.0 <t0 <10 <50 <10 <60 <B.7 <67 <8
Toluene ugfl <1.0 <1.0 <1.0 <1.0 <t.0 <1.0 <5.0 <1.0 <6.0 <6.7 < 6.7 <8
1,1, 1-Trichloroethane ug/L 53.1 15.4 27.9 15.7 7.0 7.7 6.9 1.2 23 31 18 31
Trichloroethene ug/L 287 283 3n 189 169 158 160 28 210 230 79 200
Vinyl chloride ug/l <i.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <6.0 <6.7 <67 <8
Xylenes LG/l <1.0 2.3 <1.0 <i.0 <1.0 <1.0 <5.0 <1.0 <6.0 <6.7 < 6.7 <8
Total VOCs ug/L 168.9 353.3 403.3 263.5 238.2 223.3 2247 39.21 298.3 316.7 2333 342.8

ugfil - Micrograms per liter.
J - Value is estimated.

- - Constituent not detected above laboratory reporting limit. Reporting fimit estimated.
< - Constituent not detected above taboratory reporting limit shown.

U - Constituent not detected.

Samples collected in September and October 1999 represent haseline conditions.
Carbon source introductions began in December 1899,

Page 2 of 2



ARCADIS

Table 13. Bioattenuation Parameter Results for Groundwater Samples Collected in Reactive Zone 1, General Motors Corporation, Moraine, Ohio. Draft
RZ-1 Upgradient Well
GM-29
Constituents Units 9/1/99 2/22/00 5/26/00 9/21/00 3/20/01 6/26/01 11/13/01 12/12/01 6/13/02 9/25/02 5/22/03 9/24/03
Inorganics & TOC
Nitrate mg/l 0 0 0 NA NA NA NA NA NA NA NA NA
Nitrite ma/ 0 G 0 NA NA NA NA NA NA NA NA NA
Nitrogen, Ammonia mg/| <(0.30 <0.30 <(.30 NA NA NA NA NA NA NA NA NA
Manganese (Total) mg/l 0.552 0.136 0.35 0.248 0.203 0.136 4,178 017 .58 0.188 0.67) 0.204
Manganese (Dissolved) mg/! .13 0.101 6177 0.125 0.116 (.128 G.17B 0.15 0.138 0.168 0.15J 0.21)
Jron(Total. o L oomgh L A8 L1143 Y. BA4AB ... 584 . 252 ... 34 BB . AT8B g DG G
Iron (Dissolved) ma/l 0.24 .13 278 3.09 <0.10 2.03 33 29 2.2B 2.8 2.4 36
fron (Ferrous) magf 0.02 0 2.2 NA NA NA NA NA NA NA NA NA
Sulfate mo/! 30 126 3 29 31 37 65 48 53 76 91) 52
Sulfide mg/i <4 <1 <1 <1 <1.0 <1 1.3 <1.0 <10 <1.0 0.548 1.6
Total Crganic Carbon mgh 18 11 22 <1 7.57 7.3 10 10 8 & 7 9
Chloride mag/l 254 426 508 373 337 262 6008 460 490 480 450 560)
Permanent Gases
Carbon Dioxide mg/l 46.52 49.87 44.05 NA NA NA NA NA NA NA NA NA
mg/l 1.02 0.66 1.41 NA NA NA NA NA NA NA NA NA
e N mo/l 20.29 18.7 15.61 NA NA NA NA NA NA NA NA NA
U lethane mag/l 0.01152 $.007699 0.00017 1.62 1.30 1.5 0610 1.2 0.56 1.1 0.6 1.5
Carbon Monoxide mag/l <0.40 <0.40 <0.40 NA NA NA NA NA NA NA NA NA
Light Hydrocarbon Scan
Ethane ug/l 5.641 1.861 0.751 $.639 0.46 i7 20 28 14 16 7.4 9.9
Ethene ug/l 9.769 1.275 12.098 441.796 160 130 230 180 48 140 150 200
Ethane + Ethene gl 15.4 3.1 12.8 442.4 160.5 147.0 250.0 208.0 62.0 156.0 157.4 2099
Field Parameters
pH S 6.99 7.02 6.86 7.24 7.31 7.20 7.47 7.57 7.14 7.22 6.32 5.88
Specific Conductivity uS/icm 1502 3044 2388 1642 1733 1291 2703 2860 1977 2354 2303 2278
Dissolved Oxygen mg/ 0.35 0.51 0.45 3.44 8.20 $.40 022 0.61 3.57 1.40 1.38 0.13
Redox Potential mV -526.6 19.6 -105.4 -35.0 -158.2 -166.4 -129.7 -168 -122.9 -81.3 -157.8 -118.6
Temperature °C 17.8 16.9 17.97 17.64 206.04 2047 16.42 17.13 19.33 17.63 18.23 16.81

ma/t - milligrams per liter.
S.U. - Standard Units.
mV - Millivolts.
“C - Degrees Celsius.
} - Value is estimated.
B - Blank contamination.
NA - Not Analyzed.
uSiom - Microsiemens/centimeter,
ng/l - micrograms pet liter,
. anples coliected i September 1999 represent baseline conditions.
- Carbon source mntroductions began in December 1999,

VO B Treadsaes 1 sk Page iof?



ARCADIS

Table 13. Bioattenuation Parameter Results for Groundwater Samples Collected in Reactive Zone 1, General Motors Corporation, Moraine, Ohio.

RZ-1 Downgradient Well

GM-28
Constituents Units 5/1/99 2/23/00 5/26/00 9/21/00 3/20/01  6/26/01 11/15/01 12/12/01  7/21/02 9/24/02 5/23/03  10/1/03
lnorganics & TOC
Nitrate mg/| 0.08 0 0 NA NA NA NA NA NA NA NA NA
Nitrite mg/! 0.06 0 0 NA NA MNA NA NA NA NA NA NA
Nitrogen, Ammonia ma/l <0.30 <0.30 0.68 NA NA NA NA NA NA NA NA NA
Manganese (Total) ma/l 3.2 1.15 6.26 4.1 4594 2.24 0.58 £.47 1.1 0.48B 0.69§ 0.42}
Manganese (Dissolved) mg/ 0.068 0.449 6.71 3.94 5.477 1.76 0.61 (.49 1.1 0.418 0.29] 0.40}
lron (Total) .mgfl. 106, . 25.3. 22.7 58.8 -.29.6 -59. . 236 235 36.2 28.7 479 23.44
fron (Dissolved) mg/l <0.10 0.59 233 48.3 2.65 4538 23.3 23.7 347 23.4 16.7 22.4)
ron {Ferrous) mg/l G 0.63 2.6 NA NA NA NA NA NA NA NA NA
Sulfate mag/l 89 43 <5 <5 9 106 <5 <5 <5 18 65) 314
Sulfide mg/l <4 <i <1 <1 <1 <1 15 <1.0 2.0 43 2.5 <1.0
Total Organic Carbon mg/| 15 24 742 5N 90.0 360 74 688 140 23 15 17
Chloride mg/| 208 664 805 782 1030 508 7308 560 370 450 350 2704
Permanent Gases
Carbon Dioxide ma/l 41.52 63.57 16.51 NA NA NA NA NA NA NA NA NA
Oxygen ma/l 2.32 0.59 0.64 NA NA NA NA NA NA NA NA NA
Nitrogen mag/l 19.42 16.39 19.82 NA NA NA NA NA NA NA NA NA
Methane magf 0.002487  0.001832 0.21 1.70 13.0 13.0 i3 20 19 14 89 11
Carbon Monoxide ma/ <0.40 <0.40 <0.40 NA NA NA NA NA NA NA NA NA
Light Hydrocarbon Scan
Ethane ugh 0.75 $.493 0.865 1.188 42 39 g1 98 420 300 310 230
Ethene ug/l 0.048 0.098 0.646 1794.606 57 5 .1 1.4 88 12 74 0.43
Ethane + Ethene ugh 0.8 0.6 1.5 1,795.8 99.0 44 .0 921 99.4 4288 312.0 384.0 230.4
Field Parameters
pH S.U. 7.02 6.92 7.03% 7.18 7.10 6.64 6.50 7.45 6.84 7.24 6.86 6.86
Specific Conductivity uSfom 1359 3124 4402 4538 3724 3216 3136 3700 2187 2195 2132 1501
Dissolved Oxygen ma/l 0.85 1.45 2.52 6.78 4.36 0.41 0.83 0.20 0.68 0.35 1.41 0.34
Redox Potential my 80.5 56.0 -93.7 -200.1 -70.6 -177.8 -148.2 -203 -153.3 -135.3 -93.1 -146.9
Temperature °C 16.4 182.48 1924 20.21 18.93 19.04 19.24 18,92 20.44 18.68 16.88 17.97

Draft

mg/ - milligrams per liter.

5.U. - Standard Units,
mV - Millivelts,

“C - Degrees Celsius.

}- Value s estimated.

B - Blank contamination.
NA - Not Analyzed.

uS/om - Microsiemens/centimeter.
ugf/l - micrograms per liter,

amples collected in September 1999 represent baseline conditions.

" Carbon source introductions began in December 1999
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ARCADIS

Table 14. Bioattenuation Parameter Results for Groundwater Samples Collected in Reactive Zone 2, General Motors Corporation, Moraine, Ohio.

RZ-2

introduction Well
ME-6

Constituents Units B/31/99  2/22/00  5/25/00  9/21/00  3/20/01 6/26/01  11/15/01 12/12/01  9/25/02 5/22/03 10/1/03
Inorganics & TOC
Nitrate mg/l 0.08 NA NA NA NA NA NA NA NA NA NA
Nitrite mag/} 0.06 NA NA NA NA NA NA NA NA NA NA
ditrogen, Ammonia mag/l <0.30 10.9 23.4 NA NA NA NA NA NA NA NA
Manganese (Total) mg/! 0562 419 144 0.46 0.276 0245 0.33 0.34 1.98 0.771 0.42)
Manganese (Dissolved) mg/! <(.010 3.60 1.34 0456 0.277 0.222 0.30 0.32 1.68 0.634 0.404
- lron.(Total}. mgh ] 8.7 CB7UE 463 64.. . ..125.......352 5.5 d B L 372 303 £.7)
fron (Dissclved} ma/! <0.10 46.5 478 b.66 0.63 1.74 3.9 2.8 7.3 6.5 6.1
Iron (Ferrous) mg/l 0.02 NA NA NA NA NA NA NA NA NA NA
Sulfate mg/l 139 111 34 91 128 165 400 220 <5 <5 91
Sulfide my/l <2 2.00 (I 1.58 <1.0 <1 <10 <1.0 1.7 0.86B 6.7
Total Organic Carbon mgl) 9 1,560 374 35 215 38 41 34 1500 250 56
Chioride mg/| 182 350 302 196 261 289 3908 320 430 370 2249
Permanent Gases
Carbon Dioxide mgfl 51.08 173.39 156.4 NA NA NA NA NA NA NA NA
Oxygen mg/t 0.84 0.45 0.52 NA NA NA NA NA NA NA NA
. Nitrogen mg 18.57 12.44 9.03 NA NA NA NA NA NA NA NA
« - Methane mg/t 0.002063 0.56 12.2 0.33 8.30 0.25 0.160 0.65 1.6 12 5.1
Carbon Monoxide ma/l <0.40 <0.40 <0.40 NA NA NA NA NA NA NA NA
Light Hydrocarbon Scan
Ethane g/ 0.134 0.097 <0.005 0.134 4.9 36 4.6 16 0.026 2.6 2
Ethene ug/! 0.134 0.164 3.508 3.316 7.6 1.9 4 20 0.34 0.81 1.4
tthane + Ethene tg/! 0.268 0.261 3.508 3.45 125 55 8.6 36 0.366 3.41 34
Field Parameters
pH S.U. 7.02 6.64 6.58 7.00 7.06 6.82 6.92 7.50 6.78 673 6.50
Specific Conductivity uSfem 1424 4645 3118 1864 1922 2636 3004 3660 6309 3428 1735
Dissolved Oxygen mg/l 0.66 7.12 0.84 1.19 4.83 0.33 0.67 0.48 0.59 2.49 0.35
Redox Potential mV 1091 -85.8 ~133.8 -200.6 -294.0 43.5 -80.4 -129 -107.2 -101.4 -133.4
Temperature °C 27.51 18.59 22.60 18.98 21.68 19.42 20.01 19.74 22.17 19.1 17.58

mg/l - milligrams per liter.
S.U. - Standard Units.

mV - Millivoits,

C - Degrees Celsius.

i~ Value is estimated.

B - Blank contamination.
NA - Not Analyzed.

uSim - Microsiemensicentimeter.

ugh - micrograms per liter,

amples collected in September 1999 represent baseline conditions.
Carbson source infraductions began in December 1999,

Draft
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ARCADIS

Table 14. Bioattenuation Parameter Results for Groundwater Samples Collected in Reactive Zone 2, General Motors Corporation, Moraine, Ohio. Draft
RZ-2 introduction Well
ME-3
Constituents Units 8/31/99  2/22/00  5/25/00  9/21/00 11/15/01 12/12/01  7/21/02  9/24/02  5/21/03  10/1/03
Inorganics & TOC
Nitrate mag/l 22 NA NA NA NA, NA NA NA NA NA
Nitrite mg/l 0.1665 NA NA NA NA NA NA NA NA NA
Nitrogen, Ammonia mag/i <0.30 310 126 NA NA NA NA NA NA NA
Manganese {Total) mof 0.016 0.870 1.16 0.556 0.580 0.60 3.0 0678 0.24 0.284
Manganese {Dissolved) ma/t <0.010 0.702 0.436 0.543 0.620 0.610 3.4 0.698 0.23) 0.28}
chon{Total). coamgfo ) =000 205 00382 A9 39 36 162 edd ] SO S - TN =T R

fron {Dissclved) mg/ <(.10 15.3 10.3 4.45 410 3.40 133 36.2 4.7 1.7]
Irory (Ferrous) mag/l 0 NA NA NA NA NA NA NA NA NA
Sulate mg/l 152 60 34 87 160 150 718 <5 45] 79]
Sulfide mgfl < 1.39 1.32 <1 <1 <1.0 0.32) <1.0 1.70 0.988
Total Organic Carbon mag/ 1 162 69 4 <1 6 1100 340 15 9
Chiloride mag/l 336 208 235 184 2608 330 370 380 290 3404
Permanent Gases
Carbon Dioxide mg/l 57.26 183.76 85.52 NA NA NA NA NA NA NA
Oxygen mafl 1.72 0.47 0.78 NA NA NA NA NA NA NA

-~ Nitrogen mg/| 16.44 13.39 13.0 NA NA NA NA NA NA NA

. “'Methane mgfl 0.060129 0.01088 9.68 0.001226  (.0430 0.0160 16 7 1.8 1.2

~ Carbon Monoxide ma/i <0.40 <0.40 <0.40 NA NA NA NA NA NA NA

Light Hydrocarbon Scan
Ethane ug/l 0.01 0.073 0.138 0.047 0.52 0.47 0.37 0.21 083 0.54
Ethene ug/l <(.005 0.109 96.276 0.218 23 38 1.5 0.2 0.12 0.073
Ethane + Ethene ugh 0.01 0.182 96.414 0.265 23.52 38.47 1.87 0.41 0.95 0613
Field Parameters
pH S.U. 6.96 6.75 6.89 7.15 6.52 7.40 5.77 6.96 6.70 6.57
Specific Conductivity uS/cm 1889 2305 1752 1509 1477 2280 4081 3454 1662 1413
Dissclved Oxygen mg/! 2.01 4.06 0.55 111 1.70 0.19 1.60 2.41 2.92 293
Redox Potential mv 8C.9 -96.8 -136.7 -193.2 -36.1 -127.0 -103.4 -58.7 -30.6 -89.7
Temperature °C 22.86 19.28 20.00 21.09 18.63 20.05 20.82 21.65 17.18 17.74

ma/l - mitligrams per liter.

S.U. - Standard Units,

mV - Millivolts.

°C - Degrees Celsius.

i~ Value is estimated.

B - Blank contamination,

NA - Not Analyzed.

uS/cm - Microsiemens/centimeter.

ug/l - micrograms per fiter.

amples collected in September 1999 represent baseline conditions,

" Carbon source introductions began in December 1999
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ARCADIS

Table 14. Biocattenuation Parameter Results for Groundwater Samples Collected in Reactive Zone 2, General Motors Corporation, Moraine, Ohio.

RZ-2 Below Introduction Zone
GM-31
Constituents Units 9/1/99 2/23/00  5/31/00  9/21/00 11/15/01  9/24/02 10/1/03
Inorganics & TOC
Nitrate ma/ 0 0 g NA NA NA NA
Nitrite mgf! 0 0 0 NA MNA NA NA
Nitrogen, Ammaonia mgft 0.41 <03 <0.30 NA NA NA NA
Manganese (Total) mo/i 7.45 0.53 0.899 0.605 0.470 0.978 1.6J
Manganese (Dissclved) mg/l 0.293 (0.208 0.189 0.163 019 G.27B 0.24}
fron (Dissolved) magfl 0,27 187 2.37 2.51 3.2 2.8 0.79
fron (Ferrous) mg/l 0 1.6 1.6 NA NA NA NA
Sulfate mayl 118 105 131 105 120 130 140}
Sulfide mag/l <4 <1 1.06 <i <1 <t.0 7.5
Total Organic Carbon mg/l 176 4 12 <1 3B 3 2
Chloride mag/l 240 249 259 221 190B 249 28014
Permanent Gases
Carbon Dioxide gyl 32.12 49,58 38.89 NA NA NA NA
Oxygen maf 0.60 0.01 0.66 NA NA NA NA
&7 Nitrogen maft 16.05 19.79 23.03 NA NA NA NA
L Methane mg/t 0.0124 0.03339  0.08616 0.04758  0.034 0.11 0.075
Carbon Monoxide mg/t <0.40 <(3.40 <0.40 NA NA NA NA
Light Hydrocarbon Scan
Ethane ug/ 2.472 455 9.895 2.5G7 19 13 0.74
Ethene ug/! 2.295 1.283 2.439 0.413 0.5 2 0.26
Ethane + Ethene ug/l 4.767 5.833 12.334 2.92 2.4 3.3 1
Field Parameters
pH s.uU. 7.25 7.19 7.03 7.30 6.70 6.80 6.99
Specitfic Conductivity uS/cm 1514 1786 1538 1580 1275 1635 1321
Dissolved Oxygen mag/ 1.61 0.39 0.81 v.71 ME 0.31 0.25
Redox Potential mv -328.2 -61.9 -73.7 -188.5 -82.1 -66.2 -69.7
Temperature °C 28.93 20.75 21.91 21.11 19.45 20.87 i8.74

mg/t - milligrams per liter.

5.U. - Standard Units.
mV - Milfivolts,

“C - Degrees Celsius.

} - Value is estimated.

B - Blank contamination.
NA - Not Analyred.

uS/icm - Microsiemens/centimeter,

wgd - micrograms per liter.
.. -amples collected in September 1999 represent baseline conditions.
Carbon source introductions began in December 1999,

Draft



{_{RCADIS

Table 15. Bioattenuation Parameter Results for Groundwater Samples Collected in Reactive Zone 3 West, General Motors Corporation, Moraine, Ohio.

Draft

RZ-3 West Upgradient Well
EAST
Constituents Units 9/21/99 2/23/60 5/25/00 9/22/00 3/19/01 11/12/01 12/11/01  6/12/02 9/23/02 5/21/03 9/25/03
inorganics & TOC
Nitrate mag/i 0 4] 0 NA NA NA NA NA NA NA NA
Nitrite mg/ 0 0 0 NA NA NA NA NA NA NA NA
Nitrogen, Ammonia mg/ <0.30 <(.30 <0.30 NA NA MNA NA NA NA NA NA
Manganese (Total) mg/i 0.627 0.474 0.361 0.227 0.182 0.208 0.218 0.568 0.288 0121 £.23)
Manganese (Dissolved) mag/l 0.098 0.157 0.116 0.138 0.129 0.188 0.178 0.208 0.168 0.04%) 0.096
drond{Total) mgh...b .. 482 .. 555 .. .53 226 1T Q2% 0287 8GO e (e
tron (Dissolved) mg/l <0.10 <010 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <1.0 <0.10
Iron (Ferraus) ma/l 0 0 0 NA NA NA NA NA NA NA NA
Suffate mg/l 75 130 17 96 101 130 120 170 95 63} 110
Sulfide mg/l <1 <1 <1 <1 <1.0 1.2 1.6 <1.0 <1.0 <1 2.1
Total Organic Carbon mg/| 3 10 4 < <1.0 3B 2 4 2 <1 1
Chloride mgf! 283 254 194 196 198 1908 180 270 310 250 3164
Permanent Gases
Carbon (Hoxide mgt 34.69 58.08 52.02 NA NA NA NA NA NA NA NA
Oxygen g/l 1.88 0.97 1.26 NA NA NA NA NA NA NA NA
Jitrogen g/l 17.88 17.50 19.1 NA NA NA NA NA NA NA NA
Loiiethane mg/l 0.000571  0.003269  0.01158 1.08 1.100 0.310 0.15 0.0042 0.6027 0.00055 0.0013
Carbon Monoxide mg/l <0.40 <0.40 <0.40 NA NA NA NA NA NA NA NA
Light Hydrocarben Scan
Ethane ug/l 0.032 0.039 0.118 0.126 2.6 2 1.8 0.44 0.05 0.013 0.014
Ethene ug/ 0.018 0147 0.057 0.073 019 0.15 0.056 0.17 0.037 0.034 0.021
Ethane + Ethene ug/l 0.45 0.146 0175 0.199 2.79 2.15 1.856 0.61 0.087 0.047 0.035
Field Parameters
pH S.U. 6.99 7.04 7.00 7.1 7.34 7.15 7.32 7.02 7.18 6.69 6.94
Specific Conductivity uSfem 1777 1955 1503 1133 1189 1363 1480 1439 1467 1506 1548
Dissolved Oxygen mag/l G.30 0.37 2.76 1.68 1.00 1.73 G.05 1.05 1.82 1.79 1.04
Redox Potential mV 14.9 122.9 1445 1437 468 4 1771 86 306.5 215.6 201 147.6
Temperature °C 21.21 19.38 15.32 20.30 19.60 18.68 18.69 19.61 19.62 19.45 18.47

maft - milligrams per liter.
5.U. - Standard Units,

mV - Millivolts.

“C - Degrees Celsius.

I~ Value is estimated.

8 - Blank contamination,
NA - Not Analyzed,

uSiom - Microsiemens/centimeter.

. ugdl - micrograms per liter.

smples collected m September 1999 represent baseline conditions.
Carbon source introductions began in December 1999,

Page 1ot 4



ARCADIS

Tabie 15, Bioattenuation Parameter Results for Groundwater Samples Collected in Reactive Zone 3 West, General Motors Corporation, Moraine, Ohio. Draft
RZ-3 West Upgradient Well
GM-195
Constituents Units 9/20/99 2/23/00 5/24/00 9/22/00 3/19/01 11/20/01 12111/01  6/12/02 9/26/02  §5/21/03 9/25/03
Inorganics & TOC
Nitrate mg/i 11 G G MNA NA NA NA NA NA NA NA
Nitrite mg# 0 0 it NA NA NA NA MNA NA NA NA
Nitrogen, Ammaonia ma/! <0.30 <(0.30 <(.30 NA NA NA NA NA NA NA RA
Manganese (Total) mg/l (.726 1.09 0.247 0.238 0.191 0.20 0.21B 0.258 0.398 0.3 0.23)
Manganese {Dissolved) _ mel 0.185 0.205 0.200 0.187 0.155 0.19 {.188 0.188 0.198 0.2) 0.21)
~dron ("{Otag) e e b mgﬂ U 169 . 394 . . 1 -Eg T ¢ - 1 Emmam 090 - OG- 6 1 8 626 g . (}17 096 JRTTE R
iron {Dissolved} mg/! <0.10 <0.10 <(.10 <0.10 <010 <0.10 <0.10 <0.10 <0.10 <0.1 <0.10
fron (Ferrous) mg/l 0 0 a NA NA MNA NA NA NA NA NA
Sulfate mg 127 131 131 118 113 100 a0 110 110 1504 150
Sutfide mg/l <1 <1 <1 <1 <1 <1 0.96] <1.0 <1.0 <1 1.3
Total Organic Carbon mg/l 2 7 5 <] <1 2B 1 1 3 2 2
Chioride mg/l 247 197 168 165 158 1308 150 140 210 270 3004
Permanent Gases
Carbon Dioxide maft 41.85 57.12 5012 NA NA NA NA NA NA NA NA
Oxygen maf 4.43 1.01 1.24 NA NA NA NA NA NA NA NA
77 Nitrogen ma/l 26.87 17.067 17.33 NA NA NA NA NA NA NA NA
i lethane mof 0.009863 0.002712 0003325 0.003706 0.039 0.005 0.0088 (0.002 .46 £.0021 0.0022
Carbon Monoxide ma/| <0.40 <0.40 <0.40 NA NA NA NA NA NA NA NA
Light Hydrocarbon Scan
Ethane ug/ 6.071 0.104 0.139 0184 021 0.3 (.35 G.41 $.73 0.17 $5.08
Ethene ug/| 0.055% 0.045 0.043 0.036 0.061 G.034 0.027 G113 .77 0.078 0.045
Ethane + Ethene ug/| 1126 0.149 0.182 022 0.271 0334 0.377 0.54 1.5 (.248 G125
Field Parameters
pH S.U. 7.05 7.05 7.00 7.19 7.14 7.28 7.31 7.09 7.02 6.71 £.93
Specific Conductivity uS/iem 1500 1784 1548 1235 1097 1190 1350 1052 1474 1706 1726
Disscived Oxygen mg/| 0.92 0.30 1.94 1.36 0.96 1.75 0.06 0.90 .47 2.01 1.87
Redox Potential my 31.3 1496 2001 187.7 320.8 1956 13 4463 255.6 1783 135
Temperature °C 20.85 18.69 20.80 2009 2014 19.24 19.10 2039 20.36 2022 19.57

mg/t - milligrams per fiter.

5.4, - Standard Units.

mV - Millivolts.

“C - Degrees Celsius.

J - Value is estimated,

B - Blank contamination.

NA - Not Analyzed.

uSiom - Microsiemens/centimeter.

nugft - micrograms per liter,

“amples collected in Septemnber 1999 represent baseline conditions.
Carban source introductions began in December 1999,

g Trerudioev toals Pdg@ z of 4



ARCADIS

Table 15. Bioattenuation Parameter Results for Groundwater Samples Collected in Reactive Zone 3 West, General Motors Corporation, Moraine, Ohio,

RZ-3 West Bowngradient Well
GM-32
Constituents Units 9/22/99  2/28/00 5/30/00 9/25/00 3/19/01 11/12/01 12/11/01 6/12/02  9/20/02 5/23/03 10/1/03
Inorganics & TOC
Nitrate mg/l 0 0 NA NA NA NA NA NA NA NA NA
Nitrite mg/l 0 0 NA NA NA NA NA NA NA NA NA
Nitrogen, Ammaonia mg/l 2.29 2.00 19.3 NA NA NA NA NA NA NA NA
Manganese (Total) mag/l 0.147 0.516 0.051 0.30 017 0.168B 0.0878 0.043B (.0538 0.1 0.131
Manganese (Dissolved) mao/l 0.052 0.061 0.048 0.31 <0.050 0.0208 0.0248 0.0428 $.0288 $.077) 011
Lron (Tgiai) TP 1 mg/} b RB14 oAb 184 810 BB Y ¥ -¥s: TRITICIORR, V2 % PN UERR R 0 SR 8 48 P43 314
fron (Dissolved) eyl 3.53 0.59 17.1 81.6 3.17 5.2 65 8.1 6.88 18.7 30.5)
fron (Ferrous} mg/l 1.8 2.2 NA NA NA NA NA NA NA NA NA
Sulfate ma/l 30 <5 <10 <10 <20 5 4] 1) <5 <5 <5
Sulide mg/ <1 <16 <1 <1 1.60 <1 <1.0 0.504 1.3 0.868 7.3
Total Organic Carbon mac/ 68 1200 2020 2720 1120 3208 250 240 160 150 170
Chloride mg/t 317 638 740 740 798 7008 630 470 510 390 510)
Permanent Gases
Carbon Dioxide mg/l 39.79 8.94 24.32 NA NA NA NA NA NA NA NA
Oxygen mg/l 1.67 0.85 <0.15 NA NA NA NA NA NA NA NA
#57 Nitrogen mg/l 14.93 15.23 2.40 NA NA NA NA NA NA NA NA
& Methane mg/l 2.73 7.06 14.91 16.84 29 29 38 24 32 24 19
Carbon Monoxide mag/l <0.40 <0.40 <(.40 NA NA NA NA NA NA NA NA
Light Hydrocarbon Scan
tthane ug/l 1.649 9.965 1.029 0.189 7.9 42 72 84 94 74 46
Ethene g/l 86.509  163.855 472312 510,593 150 130 90 93 49 99 3.4
Ethane + Ethene ugh 28.158 173.82 473.3417 510.782 157.9 172 162 177 143 839 49.4
Field Parameters
pH S.U. 7.54 859 7.64 7.73 8.36 8.42 8.13 8.55 8.13 6.41 6.81
Specific Conductivity uS/cm 2750 3030 5195 9225 7483 6874 6200 5432 4289 3908 3192
Dissolved Oxygen ma/l 0.09 0.23 10.82 2.55 0.36 0.07 0.G3 T4 0.22 1.83 0.31
Redox Potential mV -226.4 -279.1 -213.6 -353.8 -152.5 -222.8 -279 -220.5 -227.1 -204.6 -154 4
Temperature °C 19.27 19.72 23.48 19.27 1630 18.84 18.62 20.83 19.81 1931 18.47

Draft

mg/l - milligrams per liter.

S.U. - Standard Units,

mV - Millivolts.

°C - Degrees Celsius.

}-Value is estimated.

B - Blank contamination.

NA - Not Analyzed.

uSiem - Microsiemens/centimeter.

. ug/f - micrograms per liter,

samples collected in September 1999 represent baseline conditions.

" Carbon source introductions began in Decernber 1999,

Page 30t 4



~ ARCADIS

Table 15. Bioattenuation Parameter Results for Groundwater Samples Collected in Reactive Zone 3 West, General Motors Corporation, Moraine, Ohio.

RZ-3 West Downgradient Well Downgradient Well
GM-8 GM-6
Constituents Units 3/6/98  9/20/99 9/20/02 12/9/03 | 3/6/98 9/20/99 9/20/02 12/9/03
Inorganics & TOC
Nitrate mag/l <4 4 a NA MNA <4.4 0 NA NA
Nitrite ma/l <(0.033 0 NA NA <0.033 0 NA NA
Nitrogen, Ammonia mg/l 1.69 1.95 NA NA <0.300 <0.30 NA NA
Manganese (Total) ma/l 0.204 0.125 $.0858 .21 1.07 111 0.278 0.57
Mangarese (Dissolved) mg/l 0.229 0.125 $.0848 o.21 1 0.958 0.248 0.53
iren {Dissolved) mofl 1.22 0.26 5528 1.9 <0.1 <0.10 0.308 19
fren {Ferrous) mg/l <02 0 NA NA <0.2 NA NA NA
Suifate mag/l 59 54 59 <5 93 g3 43 27
Sutfide mg/l <1 <1 <1.0 <1.0 <1 <1 <1.0 <t.0
Total Organic Carbon magfl 7 8 16 20 3 4 17 12
Chloride mg/l 248 216 180 180) 227 247 170 1501
Permanent Gases
Carbon Dioxide mg/l 15.8 9.91 NA NA 47.4 48.44 NA NA
Oxygen mag/l 1.1 .92 NA NA 1.57 2.23 NA NA
<+ Nitrogen mag/l 19.7 2542 NA NA 205 21,77 NA NA
" Methane mg/l 1.48 2.47 85 14 0.008337 0.006916 7.8 78
Carbon Monoxide mg/l <0.4 <0.40 NA NA <0.4 <(.40 NA NA
Light Hydrocarbon Scan
Ethane ug/l 0.37 1.134 13 12 0.047 0.067 10 2.4
Ethene ug/l 12.233 39617 3.7 0.44 0.091 0.097 4.9 0.75
Ethane + Ethene ug/l 12.603 40.751 16.7 12.44 0.138 0.164 14.9 3.15
Field Parameters
pH S.U. 7.7 7.98 8.18 7.2 7 705 7.46 7.76
Specific Conductivity uS/cm 1539 1584 1734 1870 1422 1493 1658 2080
Dissolved Oxygen mag/l 0.16 0.28 0.37 0.04 0.88 0.48 0.34 £.03
Redox Potential mV -145 -49 .8 -150.6 -137 57.6 26.5 -27.7 -223
Temperature °C 17.53 19.09 19.20 18.17 18.49 21.07 19.07 17.71

mg/l - milligrams per liter.
S.U. - Standard Units.
mV - Millivolis.

’C - Degrees Celsius.

J - Value is estimated,

B - Blank contamination.
NA - Not Analyzed.

uS/om - Microsiemens/centimeter,

ugf - micrograms per liter.

Samples collected in September 1999 represent baseline conditions.
Carbon source introductions began in December 1999,

Draft

Page d of 4



{_ ARCADIS

Table 16. Bicattenuation Parameter Resuits for Groundwater Samples Coliected in Reactive Zone 3 East, General Motors Corporation, Moraine, Ohio. Draft
RZ-3 East Upgradient Well
GM-22
Constituents Units 9/1/99 2/23/00 5/25/00 9/21/00 3/20/01 11/13/01  12/12/01  6/13/02 9/25/02 5/22/63 9/24/03
Inorganics & TOC
Nitrate mgfl 0 G G NA NA NA NA NA NA NA NA
Nitrite mg/l 8] G g NA NA NA NA NA NA NA NA
Nitrogen, Ammaonia mg/l <0.30 <0.30 <0.30 NA MNA MNA NA NA NA NA NA
Manganese (Total) mg/l 0.089 0.273 0.355 0.422 0.458 0.74B 0.63 0.388 0.029B 0.4314 0.027)
Manganese (Dissolved) | mgA | 0096 0263 0328 0403 0413 0738 062 0408 00938 0023) 0020
ron (Total) myg/l <010 0.16 0.96 0.94 0.28 <0.10 <010 0.118 0.18 0.22 .23
fror{Dissolved) g <10 <010 <010 <10 <010 <010 S A L A i N £ <010 <01 <010
iron (Ferrous) mg/l 0.6 0 0 NA NA, NA NA NA NA NA NA
Sulfate mg/ 49 125 120 117 99 300 150 120 70 72} 77
Sulfide mag#h <1 <1 <] <1 <1.0 <1 <1.0 <t.0 0.40} 0.54B 16
Total Organic Carbon mg/i 6 4 4 <1 <1.0 16B 68 3 2 <] 1
Chloride mg/ 246 270 279 248 326 220B 280 230 370 350 3504
Permanent Gases
Carbon Dioxide magh 40.15 43.99 40.20 NA NA NA NA NA NA NA NA
... Oxygen mgh 1.05 0.86 1.28 NA NA NA MNA NA NA NA NA
- Nitrogen mg/l 23.38 19.43 21.3 NA NA NA NA NA NA NA NA
Methane ol 0.05818 0.23 0.18 0.000967 0.280 0.067 0.16 0.039 0.014 0.06039 1.2
Carbon Monoxide mg/l <0.40 <0.40 <0.40 NA NA NA NA NA NA NA NA
Light Hydrocarbon Scan
Ethane ug/l 0.042 0.091 0.069 0.629 06,083 0.13 0.12 0.14 0.27 0.013 0.0084
Ethene ug/l 0.067 0.032 0.064 0111 0.039 0.21 0.012 0.054 G.062 0.627 0.011
Ethane + Ethene ugs 0.108 0.123 0.133 0.14 0122 0.34 0,132 0.184 0.332 0.04 0.0194
Field Parameters
pH S.U. 7.12 7.15 7.08 7.17 7.00 7.33 7.39 7.21 7.02 6.89 7.04
Specific Conductivity uS/cm 1373 1975 1671 1684 1610 1753 2020 1415 1720 1730 1597
Dissolved Oxygen mg/i 0.32 G.46 0.49 .73 0.82 0.01 0.15 0.94 2.14 1.04 1.2
Redox Potential mv 62.2 70.2 26.1 -80.8 1751 54.8 -110 105.2 181.2 116.6 74.6
Temperature “C 19.41 18.87 20.87 22.28 20.79 19.45 18.99 20.29 19.49 18.62 18.45

magft - milligrams per Hiter,

5.U. - Standard Units.

mv - Millivolts.

“C - Degrees Celsius.

i - Value is estimated.

B - Blank contamination.

NA - Not Analyzed.

uS/cm - Microsiemens/centimeter.

ug/l - micrograms per liter.

Samples collected in September 1999 represent baseline conditions.
. Carbon source introductions began in December 1899,

VO e Trendsoey | x Page 1 of 2



ARCADIS

Table 16. Bioattenuation Parameter Results for Groundwater Samples Collected in Reactive Zone 3 East, General Motors Corporation, Moraine, Chio. Drait
RZ-3 East Downgradient Well
GM-21
Constituents Units 9/22/99 2/23/00 5/26/00 9/22/00  3/19/01 11/13/01 12/11/01 6/12/02  9/25/02  5/22/03 9/24/03
Inorganics & TOC
Nitrate maft 0 0 0 NA NA NA NA NA NA NA NA
Mitrite mg/i 0 i} 0 NA NA NA NA NA NA NA NA
Nitrogen, Ammonia mafl <0.30 <0.3 <0.30 NA NA NA NA NA NA NA NA
Manganese (Total) mg/ 0.321 0.233 0.215 0.336 (.298 0.308B 0.30R 0.318 0.298 (.32} 0.37)
. Manganese (Dissolved) |  mgf L6273 0225 0212 6312 0291 0328 0298 0.29B 0258 026)  038)
fron (Total moft 2.58 0.30 0.83 .63 0.1 <0.10 .16 0.65 0.56 12.6 0.27
from {Dissotved) maf <00 <016 <010 <010 <10 <016 011 B <070 T4 047
ron (Ferrous) mg/t 0.4 0 G NA NA NA NA NA NA NA NA
Sulfate mg/i 103 102 80 102 118 120 160 76 76 55 82
Sulfide mgfi <1 <1 <1 <1 <1 <1 1.9 0.561 0.40) 0.548 1.5
Total Organic Carbon mg/t 1 3 2 <1 <1 2B 1 0.9J 2 2 2
Chloride ma/ 136 145 126 129 165 140 150 170 180 160 190J
Permanent Gases
Carbon Dioxide mgft 37.04 37.40 18.70 NA NA NA NA NA NA NA NA
. Oxygen moft 1.41 0.99 1.89 NA NA NA NA NA NA NA NA
' ditrogen me/ 23.40 2167 2364 NA NA NA NA NA NA NA NA
" Methane mg/t 0.03744 001769 0.01370 0.04218 (.048 0.049 0.035 0.022 0.03 0.037 15
Carbon Monoxide mgft <0.40 <0.40 <0.40 NA NA NA NA NA NA NA NA
Light Hydrocarbon Scan
Ethane ug/d 0.072 0.067 0.084 0.072 0.082 0.076 0.12 0.15 0.12 0.13 0.03
Ethene ugh 0.169 0.038 0.07 $.069 0.046 0.046 0.1 0.12 0.064 G.57 052
fthane + Ethene ugh 0.241 0,105 0.154 0.141 0.128 0.122 0.22 0.27 0.184 0.7 0.55
Field Parameters
pH S 6.99 7.22 7.06 7.21 7.85 7.50 7.45 7.22 7.09 6.76 7.05
Specific Conductivity uS/cm 1188 1299 1048 1096 1067 1190 1360 1045 1245 968 1181
Dissolved Oxygen mgft 0.66 0.60 0.40 0.59 0.57 0.04 0.04 0.63 0.41 0.83 0.75
Redox Potential my -26.9 113.3 167.1 153.9 2185 168.8 -25 373.8 238.1 771 -26.7
Temperature °C 20.43 1843 17.92 19.03 17.59 16.73 15.82 18.67 18.67 17.54 18.39

mg/l - milligrams per liter.

5.0, - Standard Units,

mV - Miflivolts,

°C - Degrees Celsius.

1 - Value is estimated.

8 - Blank contarmination.

NA - Not Analyzed.

uSicm - Microsiemens/centimeter,

ug/l - micrograms per liter,

“amples coliected in Septernber 1999 represent haseline conditions.

. _arbon source introductions began in December 1999.
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Table 21: In-Place Waste Management Unit Assessment
Summary of Downgradient Ground Water Concentrations (mg/L} for Current Ground Water Use'
Delphi Thermal, Moraine Engine and Moraine Assembly Plants - GMC, Moraine, Ohic -
TCLITAL . ¢ Moraine | Moraine West o
Group Constituent CASRN Assemnbly . Engine | Carroiiton Criteria Flag
VOC 1,1 1-Trichlorcethane 71-58-6 G. 0. g, 0.2
VOC  11,1-Bichlorcethane 75-34-3 C. . 0. 3.65 ]
VOC  :1,1-Dichloroethene 75-35-4 o . 0. £8.007
VOC  1.2-Dichiorogthene (total) 540-59-0: 1 . 0. 0.07:
VOC  [2-Butanone 78-93-3: 9, 0 0. 21.8
VOC  Acetone 67-64-1, a. 4. . 365 ]
VOC  iBenzene 71-43-2 8. 0. 0. 0.605 ]
VOC  iCarbon Disulfide 78-15-0 0. a. 0. 31865 |
VoG IChlorobenzene 148-90-7 0. 6. g et
VOC  |Chioroethane 75-00-3 0. 0. 9. 0.01
VOC :Chioroform 67-66-3 a. Q. a. 0.1 B
_VOC  cis-1,2-Dichicroethens 156-59-2 0.0001 0.0001 0. 0.07
NOG Ethyl Benzens...- e Y T W T I L M o T o e 07
VOC  [Styrerne 100-42-5 0. 0. 0. 0.1
VOG- Tetrachloroethene 127184 0. 13 (.0001 0.0C85:
VOC  Toluene 108-88-3 0. 0. 0. 1.
VOC _trans-1.2-Dichioroethene 156-60-5 0. 9. 0. .1
__VOC  Trichloroethene 76-01-6: 0.0001 0.0001 0.0601 0.005
VOC  ITrichioroflucromethane 75-60-4 0. 0. C. 10.95 y
VOC  [Vinyl Chioride 75-01-4 0. 0. 0. G.002
VOC  Xylenes {total) 1330-20-7 0. 0. g 10.
SVOC 1 2-Dichlorobenzene 85-50-1 0. 0. 0. 0.6
SVOC  2-Methyinaphthalene 91-57-6: 0. 0. Q. 0.73
SVOC  [Benzo(a)anthracene 56-85-3° &, 0. 0. 0.01
8VOC Benzo{a)pyrene 50-32-8 0. O, 0. 0.0062
SVQC BenzoibMluoranthene 205-09-2 4. 18 0. 0.01
SVOC ' bis(2-Ethylhexyhphthalate 117-81-7 0. Q. 0. 0.008
. SVOC  Butytbenzyiphthalate 85-88-7 Q. 0. 0. 7.3
__8VOC Chrysene 218-01-9. 0. 0. C. G.0117
| SVOC  Di-n-butylphthaiate 84-74-2 0. 0. 0. 3.65
SVOC _ Fluoranthene 206-44-0 0. Q. 9. 1.46; -
SVOC  iFlugrene 86-73-7 C. 0. 9. 1.48
SVOC  Naphthalens 91-20-3 G. G. . 0.73
__SVOC Phenanthrene 85-01-8 0, G 0. 1.085
| SVOC  [Pyrene 129-00-0 9. 0. 0. 1.085
PIPCE | Aroclor-1242 53469-21-9 0. 2, 0. 0.0005
B/PCE  1Aroclor-1254 11097-688-1 Q. 0. 0. 0.0005
P/PCB  Aroclor-1260 11098-82-5 0. 0. 0. 0.0005
INORG Antimony T7440-36-0 0. 0. 0. 0.006
INORG Arsenic T440-38-2 0. 0, b3 0.05
INORG  Barium 7440-39-3 G. 0. 0.0002 2
INQRG  |Beryliium T440-41-7 0. G. g, 3.004
INORG Cadmium 7440-43-9 0. 0. 0. 0.005
INORG _ Chromium (total) 7440-47-3: 9. a. 0. 0.1 .
_INORG Cobalt 7440-48-4° 0. 9. 0. 2.19
INORG  Copper 7440-50-8 0. Q. 0. 1.3
INGRG | Cvanide (total) 87-12-5! 0. 0. G. 0.2
INORG lead 7438-92.1 0. 0. B 6.015
- INORG '‘Manganese 7439-96-5 0. 0. 0.0002 5.1t
INORG iMercury 7438-97-6 0. 0. 0. 4.002
INORG !Nickei 7440-02-0 G. G. 0. 0.1
| INORG Selenium 7782-48-2 G G Q. 8.05
INORG  Silver 7440-22-4 0. . 0. 0.1825
_INORG | Thalhum 7440-28-0 9. 0. 0. 0.002
| INCRG  Vanadium 7440-52-2 9. 0. 0. 0.2555
INORG :Zinc T7440-66-5 9. 0. 0. 10.85
_Note: :
1. Supplemental Baseline Risk Assessment (ENVIRON 2001b). Groundwater Exposure Scenarie 1 - Baseling
wells (West Careollion municipal well fisld, Moraine Assembly industrial welis {11A, 12A) and Moraine Engine
iindustrial wells (31, 383,

2003 Ground Water Moniforing Report
2/2772004 ENVIRON



L

b :
“d Y0P TTATELFHARL HOUSIELITIRIBMPLDI [ SYO LOYI TS

AEwayosbog

LSO0A ALY _ LOW 1B SSINSEILL WKL 0 SSeUBAIR LS DULIoUOW (8 D

WP 0N fenuly aus 8y} jo uoiod fenuad au up Apenb 1a1empuncsb BuLOILG L-HH

W2 JOA [eruLy as 3y} 4o uonlod jeauad Ayl Ul Alend serempuncit Buuoyuop £-4H
: uoohe

a3 JON fenuty BuIIas YUoN 8yl o JuaiprBumop Aljenb eiempunclb o BuLOLOW U

WS IOA jeruuy £ pue 7T s|jpue Jo Juaipelbumop Alrenb 1s1empunolt Bupcuon 7-¥H
, . i £7 pue 77 spypuen pue

A 20 fenuuy uoobey buitles YUoN aul Jo 1uaipeiBumop Ajenb 1o1empunolb Jo Buuoluopw Nt
‘uoobe

G0N enuuy Bugiies yuon a3y jo waipeBiumop Auend 191empuncib Jo BusojILop N-E-AA
: ‘Loobey

> JOA [eruuy BuINIas YUON au Jo Jusipeibumop Aenb Jaiempunosb jo BuLoliuow N-7°AA
: €7 [japuet jo juapelBumop pus

WSO0A jpnuuy voobe Buimas yuoN ayl jo juaipeibdn Ajenb se1empunoid jo Bunonuop #-UH
: L £ pue 7 sypuet pue

LSD0A jenuly uoobet Buimias uiioN syt jo Juaipeifidn Alent Jatempunolb jo Butoluopy S-Y4H

LSO0A pnuuy DS aul o wamebdn Ayend iempunosd Buuspuow LY

LS 0N jenuuy BUS Ay o waipesbdn Ayenb 1aempunoif Bulopuop -y

SIeA IafintYy isdan

1517 olauseley fousnbaly mcm,_oxcos,_ BULIOLUOW 10} UOSEY suann bunojuow

‘OO Tw:_mhosm ._hc_wm._nwnmuou SI0L0 jRlouan .:N_n_ mz_hozﬁos_ 191EMPUNOID SPIAA-2US JO >._@szmm ‘2 |jqel

SHavoyY




S/¢

abieg

Y0P TZAGELSIGE L BOBHALHOLIPMPUNDIL FIRANSHOLOWOUR TR o

LlEoiieyposbory
(SI0A

SesyCabolg
5 IOA

wnueq Drissie
eaayd0aboig
o° JON

2]

Llenusysoabolg
w3 JOA

EHLIYD0800Ig
w5 J0ON

Hal

Lwnueq Duasie
Lessyscaborng
e JON

23U P0ahog
W JOA

SW

2 D0A

LjEnaaoabolg
£ S0

EnuLy

jenuuy

[Pty

enuLy

jenuuy

[enuuy

ULy

enuuy

ey

L ppuet 0 JuaipeiBdn Ayenb ssrempunosf
puR £-7Y JO JUBIpRIbAN SaNSESW WRILY O SSIUBAIIBLS BULICIIOHY

€74 10 Juaipeiban SaiNseat LWuSiUl JO $5aUBAIDES BuLotuopy

Fay R
Alepunog 1uRipeibumop ayl 18 SINSEDLU WAL JO SSBUBANDLS BULIOYILOW

T-74 UM SRINSPIL WHBIUL JO SSAUBAIDSYS BULIOILO

e
jo Azepunoq wisipeaibdn Byl 1e S2INseal WLBIUs JO $S3URANIBJJ BULCHIUOA

174 30 JUBIpLIDUMOD SRINSBAL LIIFIUL JO SSBUBAIDB)D BULICHUOW

124 JO JuBipeiBAN S3UNSeBIL WHIAIU O SSBUBAIDLS BULICIUON

epinbe Jaddn
3} JO UORJIOd MO Ut Z OV 18 S3INSeaLU WLBUL JO SSBUIAIES BULIOULIOPN

L OV 1P SBUNSPa WHIBLUL O SSAUSAIDE LD HUUOLILOY

S61-NO

LEND

g3

LEWND

2-9

BND

62D

LT-ND

L2719
SHioAn Jajinty 1addfH

151 1slslueley

Aauanbaiy butioyuoy

Bujoyuopy o} uoseay

SH@AA DULIOYIUORY

"OIYO 'ButeIol ‘UoneIod 0] SI00N [RIBUSD “Ueld BULIO)UOR JBIRMPUNOIY IPIM-AYS JO Alwiwng 77 sjqe)

SHYoHY




Sit

”wama IO ETANRESHARL HOda s EAADUnOID PRI L O TN D

‘wochey
Baler Bnuly Bumias yinos ay 1o wusipriBumop Aljent e1empunolb (o Butouoyy CobrAR

‘uoobe
GSO0A enuLy Buiias Yinos ayy Jo jusipeibumop Aljenb sa1empunci jo BuLIopUO G- A

‘unobe
SSI0A [enitly Buiias ynos ays Jo wuaipesbumop Aenb sajempunoif o bunonuop §-7-AA
L5I0A ALY "uoobet Bulias wnos sy Jo wusipesbdn Ayjend setempunoib o Bulojuop /1-¥H

ey
Duase eonusyoaborg
LSOO [eriuly €74 O JUDIPRIDUMOP S3UNSBAW LWLBILL JO SSBUBAIIDYD BuloUION [ 27145
LINLEY

Diuasie | [ednruayoshog 1T ppuey jo wiaipeibdn Aenb asiempuncis
WSO0A PNl PUB £-74 O JUBIPRIDUMOD SSINSEaLL WS JO SSDUBAIDSL DULIOIIOWN 780

L7 ipuE 10 wsipeiBdn Ayjenb srempunolb

SSO0A fenuLy pue £-73 JO 1usipeibdn saunseats Wisiu; 30 s5aUBAIDA LS BuLoyuon
, SEND

LY gpuet o uaipesbdn Ainenb iiempunob
CSI0A ey pue £-7y JO 3UBipeIDAn $3nSeaLL WS JO SSAUBANIDYS Buloluop £5-ND

APWBY0abOIY LT pues jo ruaipebdn Alenb 1srempunolh
LSI0A jenuuy pue £-7y 0 JUBIPRIDON $2INSEAL WL JO SSOUBANDYS BULCHUON 1573

sl Jaiinby IBaHn

1817 1918ue1R4d

Kauanbaig mctow”Eosm

Butioyuow 10} uoseay

s Bulouuo

"O[O 'aUlRION ‘uonRIOdI0) SI0Op [RI2USY ‘Ueld BulioluOW JB1RMPUNOIY BPIAL-BUIS JO Aleuwing

TZ 9geL

SIAYOHY




S

abey

L IHARINBNR L BOSRMEM NI MEUNGIT BIUISHD LM D

uis JOA
45 J0A

ar QA
52 D0A
AP J0A
ar JOA
ar JOA
ad JOA

Lwired ussie
w2 JOA

LIRS I
S D0A

UINURG DIUDSIe
W D0A

winueq "uasie
Ewayoabolg
w5 I0A

{27

eapLatyposbolg
S I0A

@y

[enuuy

ey

[enuuy
[enuLy
enuLy
[entiy
|enuy

fenuuy

BT

[entily

[enuuy

[enty

[BnuULY

"Bl1s 3yl o ustpesbidn Ajenb 1aempunolb Buuonuow

‘91 aUy 0 wwsipelbdn Alenb sarempunosb Buiopuop

‘BUS By} JO JusipeIbumep Aenb saiempunosd Buuoyuop
‘2lis i) Jo Juaipesbumop Allenb 191empunol Bulcluopw
‘B 8U3 O 1uBIpRIBUMOp bmmnc. 181empunoid BuLIouOpN
"BUS Ayl 10 usipesbumop Aenb Jajempunoib Bunonuopy
AU A} Jo Judpeibumop Alenk saempunosd Butoiiuop

‘BUS Y1 JO usiprIBumop Alend Jatempunod Huoluopn
BUS 8 o uapelbusmop Apenh imempunoit Bunopuo)y
LT LPURT PUR O3S AUl 0 JusIpeBumop Apjenb ssiempunod Buouuop

LT PURT PUR 31 3yl o waipeibumop Aljenb Jarempunolb Bunopuopw

LT HPURT puR 81 aUL Jo jusipelbumop Apenb seiempunolt Buloyuopy

1
[IEPUBT LIl pue 8%is aul jo Juaipebumop AenD 121empunosd Buloiiuop

Z1-4H

Ol-dH
NIETY ST BRI G

S7-ND
GL-ND
PNSM
BL-WND
L1-ND

9i-IND

£-ND

S-S

-9
HIEIWEI o= E e i

617 JoyswIRIRg

Aouanbayy mccomcoﬁ

Buuonuop io} uoseay

siam BuLIcHuow

‘o140 ”‘@:mmhoﬁ ‘uoneiodio) SI0I0[ je12uaD ‘ueld BULONUGHY JBIBMPLNOCID BPIM-0US JO Alewiing 77 ajqey

SV OHY




abing

‘sauslhx pue "apuo JAulA .mcm%mo‘@nuﬁ "BUBLROIONIIE-
=g L-512 RUSYIS0IONDID- | 7| dﬂ._ﬂ,zmohoﬁu_m,wg 'BUBZUBY [SDOA 10 151 d1p0ads-a1s 2t apny

HOP TSR LR L HOSHE IO ADUN I OB WS AT

1 9|ge] uo pajuasald sielewesed Aloleloqe| pue pay aul sapnpul 1s) ExaLpoabon syl (7)
171 "suanjol suayisoioenal ‘auazuagiiyle ‘BUBYIBOIORIIP-7" | -SURIL ‘BUBLID0IOIIP
Ul i spuaAs Duydwes |enuue Buitiewal ay) 10} siajausesed ayL {1)

spunodiuod Juieblo sieoA - SI0A

LSOO
SO
WSOOA
WSD0A
WSD0R
SIOA
LSDOA
SO0
L SD0A
SOOA
WSO
SO0
WSO
L SD0A

SSI0A

[enuuYy
ey
[EnuLY
jRNuLY
|y
ENLLY
[BNLLY
jenuy
RNy
Ny
enuuy
fenuuy
enuLy
ety

[enuuy

2Us 9U} 40 JusiprIBumop Alenb Ja1empunolb BuLoIuOp
BYs Byl Jo Juapeibumop Ailenb sa1empuncit Bulouuop
AUS B JO DIPRIBUMOD ALenh 1a1empunoib Buniouuop
'3Us 2y Jo usipeibumop Aenb sayempunoib Bulouopy
'BS A 4O JuBIpRIDUMOD AlijenD sa1empunolb Buloluop
9IS 9y} Jo JuBIpRIBUMOD Ajenb 1atempunoub Bunonuopy

315 3u3 Jo Jusipeibusmop Aptenb JatempunolB Buloyuop

BYS By} 0 JuapeiBumop Alenb isiempuncst Buonuoy

BUs 343 Jo Juapeibumop Alllend 181empunoab Buuoiopy

345 Ayl Jo uopiod |eaue) syy bt Alenb selempuncll BuouLoyy
1S 94 Jo uonod 211U8) Byl wl Aenb ssjempuncst BuLOLLO)Y
8IS 3yl Jo voluod eaus> ay) tr Alenb Jazempunoib Buoyuop
915 Y} JO U0R0T [R11USD By} ul Ajijenb Jarempunodb Butouuopy
s auy Jo uorlod jenuad ay) un Aljenb ssempunci Bunoyuopy

"3IS L) O uoiod {enuss auy ui Aenb Je1empunolb Bupouuopy

691N
6D
£1-Nd
a0Z-;o
LL-ND
519
L-WD
£-NO
Qol-W9
D
LoD
OF-No
68D
E1-4H

EIRER
SRR ISTIRGY TR

1811 Jalaweiey

Asuanbaiy butioliuopw

Buuotiuop 1o} uosesy

SHaM Buuoluop

‘o140 ‘ourelop ‘uoneiodio) SI0JOI [R43UBD ‘Ueld BULIOHUOR JBJeMPUNOID SPIM-BNS Jo Atewiuns ‘77 ajge)

SIOYOUY




0 200  s500ft
===

WEST DOROTHY LANE

ADDIEMaLY

/ MoRayy,
3
PLANTSEMBLY

7,

i) i
I fli / |
Jll
/i
i
4 COMPANY
| VEHICLE
” OPERATIONS
j

LEGEND
PROPERTY BOUNDARY

DATE PROJECT MANAGER DRAWING NAME
2/24/2004 GILLOTTI CRA\SITEW\SWGW0O
‘ (o) SITELAYOUT DRAWN LEAD DESIGN PROF. | CHECKED
R. SMITH J. REID N. GILLOTT
e ARCADIS GENERAL MOTORS CORPORATION PROJECT NUMBER DRAWING NUMBER

6397 Emerald Parkway MORAINE, OHIO

Suite 150, Dublin, OH 43016 0OH000294.0006.0003 1

Tel: 614/764—2310 Fax: 614/764—1270




ENCRETE LANE

LEGEND

MONITORING WELL (SHALLOW)
MONITORING WELLS USED FOR CARBON SOURCE INTRODUCTION

RECOVERY WELL
CARBON SOURCE INTRODUCTION WELLS, REACTIVE ZONES (RZ-1, RZ-3)

RECOVERY WELL

¥ PUMP TO WASTE WELL

2008 il ER -
SITE—WIDE CORRECTIVE MEASURES DRAWN [ERD DESGN PROF. | CHEGRED
Q ARCADIS GENERAL MOTORS CORPORATION BROKCT NG SRR WOWEER
St 150, Dbl OH 43016 MORAINE, OHIO 0H000294.0006.0003 9
Tel: 614/764-2310 Fax: 614/764-1270




ED

ENCRETE LAN

MONITORING WELL (SHALLOW)

RECOVERY WELL

LEGEND

MONITORING WELL USED FOR SITE-WIDE MONITORING

DRAWING NAME

Suite 150, Dublin, OH 43016

MORAINE, OHIO

i UPPER AQUIFER MONITORING WELLS R S el N -
f2 ARCADIS GROUNDWATER MONITORING e
5397 Emerad Py GENERAL MOTORS CORPORATION 0HO00294.0006.0003 3

Tel: 614/764-2310 Fax: 614/764—1270



LEGEND

GGM_Q MONITORING WELL (DEEP)
X FIRE WELLS
A INACTIVE PRODUCTION WELLS
© ACTIVE PRODUCTION WELLS
@ PUMP TO WASTE WELL
® SEALED WELL
@ MONITORING WELL USED FOR SITE—WIDE MONITORING
(0] 200 700ft
o
7 LOWER AQUIFER MONITORING WELLS AT aoos T B koWt
£2 ARCADIS FOR SITE-WIDE R T i
i GROUNDWATER MONITORI NG PROJECT NUMBER DRAWING NUMBER
6397 Emerald Parkwa
G397 Emercld Parwey GENERAL MOTORS CORPORATION 0HO00294.0006.0003 4

Tel: 614/764-2310 Fax: 614/764—1270

MORAINE, OHIO




~
~
~
~
\
~N
~
~
~
~
)
HR-9
710.45 o35
) 711.13
S
710.52
710.14 N
HR-8
W—1-N i >
% AN
(711.02) AN
AN
N
>
HR—4G ‘
710.99
709.82
pe7 o5
71058 [710087 7 (709:40) 25 g0y
I HRI2 GM-23 ® ]
W-3-N /9 [ CM-27
WedeN (] GM-29
HR-3 ]
710.61 710.56 (709.97)
o 6
7 P ® GM-28
10 |7+$0738 AR5 (711.15)
< .38 [710.34
-
~
~
()
GM—=25
710.84
& ME-6
(711.76) S
N
veios (711.78)
- oM—3 NM X N
709.48 ME—4 o -2 ™2
R=te 709:34 709091 70949 ’
709.10 HR—1
2 709.72
O 2005 GM—22
Nr\gw GM—330\7(;?,3§_’44
W-2-5'® 709.36 @ RW-11(706.84
708,48 VEST g 23 BEAST ( )
R 709(;&333% -37 [1709.52
(71277) 95887 GM-36 N384 709 30
v 709116
Gﬁ 32
708.28) | s> 708.85
WS-19 (]
708.43
N 708.20
@ M6 707.91
708.239, 45 ©eM-2
b Ws=18—/708.89
707098 70810 ([ 1y 708.45 N
MG | | 70375 N
708.0 o7 g \)0
wsu-24 ®
708.84

GM-10
(706.00) ®

NOTE: The localized groundwater flow direction in the vicinity of RZ—3 may have a stronger western
component than Is shown on this site—wide figure. Refer to Appendix E for additional discussion.

LEGEND
9 MONITORING WELL (SHALLOW)
®  RECOVERY WELL
\\ 706.55 GROUNDWATER ELEVATION (FEET MSL)
708 — GROUNDWATER CONTOUR (FEET MSL)
708.55 \,; (DASHED WHERE INFERRED)
GM—26 X %
NM NOT MEASURED
\\ 0) POSSIBLE MEASUREMENT ERROR OR MP NEEDS RESURVEYED
4 — == FLOW DIRECTION
N 0 200 700ft | ON/OFF  INDICATES WHETHER RECOVERY WELL IS IN OPERATION
=
CONTOUR INTERVAL = 1 FOOT
> ARCADIS WATER TABLE SURFACE (UPPER AQUIFER) T e — e ———
by, ON SEPTEMBER 15 AND 16, 2003 RSMM | LRED ___|Nouorm
TR — GENERAL MOTORS CORPORATION PROJECT NUMBER DRAWNG NUMBER
Suite 150, Dublin, OH 43016 MORAINE, OHIO OH000294.0006.0003 b
Tel: 614/764-2310 Fax: 614/764—1270




_ ENCRETE LANE[:‘,

.33 //

/f !

711.69
MT596M
710.58 \
MTS76M =
@
Il
(707.60);, / i
o GM-429 ]
’.////
Il
Q@
M73C
707.23
LEGEND
@ MONITORING WELL (DEEP) ON/OFF INDICATES WHETHER A PRODUCTION
WELL IS IN OPERATION
X FIRE WELLS
——B— GROUNDWATER FLOW DIRECTION
A INACTIVE PRODUCTION WELLS
%) ACTIVE PRODUCTION WELLS CONTOUR INTERVAL = 1 FOOT
D PUMP TO WASTE WELL WELLS IN BLUE WERE INSTALLED IN
® SEALED WELL NOVEMBER 2003
710.58 GROUNDWATER ELEVATION
(FEET MSL)
NM NOT MEASURED

709 == GROUNDWATER CONTOUR (FEET MSL)
(DASHED WHERE INFERRED)

() POSSIBLE MEASUREMENT ERROR

DATE PROJECT MANAGER DRAWING NAME
, POTENTIOMETRIC SURFACE (LOWER AQUIFER) 2/24/2004 M OUOTH | SRANSWASWDEEPOS
@ ARCADIS ON SEPTEMBER 15 AND 16, 2003 Roam  |ampoo R [Rem
— GENERAL MOTORS CORPORATION PROJECT NUMBER DRAWING NUMBER
ot 150 Debi o 3016 MORAINE, OHIO 0H000294.0006.0003 7
Tel: 614/764—2310 Fax: 614/764—1270




8

DRAWING NAME
CRA\SW\SWDBUPO1
N. GILLOTTI
DRAWING NUMBER

CHECKED

PROJECT MANAGER

N. GILLOTTI

LEAD DESIGN PROF.

J. REID

auuauuuuuuu
3 e3°ceeg ee 8
rssEsTeges 2 e89% 20 3
"ea giag eg| (R rssss==st=== £ i
ey — g T :
ISt Bees99992988
3589 333% 23 m <399898889589% TISSES 7S] 22 2 9, 99
@ g2 se9e gg| |S S 099999909995 mNmmmnmumnumm m :
=] &3 = =3
b b S w 29998 92 98 m.
BEEEE"§ 88Y s m LI
i <
IS losss2 ¢ 299 m M m
g 28E 28 s g : m
]
m mm m g
1}
bbbt 02 %y
T TTTRoTI|
e 99 9995999
L e
MT e¢ seisee
s 22 28 299
e 2 82 598 @
f 2z 3337eds Seekeesyone rgresEE—mEs
e 2 s8%9s8” @ o P —
= ETTTITT
33
g
R E
95 g3988sy 2
T TTToTTT| m
5 99 9999999 -
g3

TSSSSS SS§5S

1

fcccge o8 s

998%s % g9
gt %

99 §99 99 FSS555455855
i i1 oeoge oy o2
EOREEEEELTEL) _m mm e88.2 o 82
3 e mret mR g RREEERE L

S zZ2 =2 s o opfos

T T O oI
29 8 mM 28

TE s 5388 83 13
Ei bt bbbt 299 9 99 99

)
]
.00)
>

29998 €9 89|
STTTT oo ST

i
|
]
)

18.1
0.0
.0)

e i Bl ol
095
14)
]
4)
14)
4)

mmmmmmm

woniate
T

G3gsisd

csc”c ey e
g9e ¢ g5 90
S S
4 589 g mm 98|
) ST T I L2

9 ==<,

4535355 sgsas
2 T Tgoog|

SEITTTTS S

gE s Mmooy |bem mom aErEENETTY PR Lo
1L 2%228 ol SEEEFEEEEELE C TSaatanes oe| |Bd Teegedeg =9 REEFEFEELED:
Fpovas Uy (s o O | A Hwaws [eman §eass 2
P Y e opopeml FELCHE e Wt (i mesares
EEn b sy (i o §4"%95' 7 *g3| [Slesee 2 2 23 4 smnee opi (1 dastenaginn I susgeieg’ss
i S35sss s & 5| [5] = ®eeg ee 2] ve s 8 o3| | sy [T ] 22292 2 23 |5 20 2sa, 22\ e L
TesETsyYe Sl LR L L Eb ikl M g 5§ MMMmmr.. |MM = F55555555355 easeaed on ]
§ m 98 888 3§ m MM gg ge s L1 m G593 9255 89 §E58% 3§ §§ £ mmmmmmmmm £ m fEEEREEERH §889878% B9
i Sleges sos 9 5| [3 =122 ¢ 23222232 23 - nE3883238, 80
g Hors's 5 57| |E B iiTests 4 semmavey o) i geass 53 o f
SHscssssal 5 m| 5] sseesene ool [s| #sves o¢ ve
m &
_ e M b IR R mmmmmm
: ] L f1ic e [ 1 = |7 A i
H i e e AN I L i

0H000294.0006.0003

2/24/2004
DRAWN

R. SMITH
PROJECT NUMBER

DATE

VOC DATABOXES FOR UPPER AQUIFER WELLS
GENERAL MOTORS CORPORATION
MORAINE, OHIO

Fax: 614/764—1270

ARCADIS

6397 Emerald Parkway

6’\

e

Suite 150, Dublin, OH 43016

Tel: 614/764—2310




HrR-10 0/15/1000 | 0/26/2000 | 11/14/2001 [ 0/27/2002 [ 8,/17 /2003
ug ue u
[T3.1—Trichlorosthane ND (1.0) UJND (1.00) U] ND (1.0) U| ND (1) U] ND (1) U HR-12 8/14/1998 | 9/28/2000 |11/14/2001 | 8/28/2002 | 9/18/2003
1.1-Dichioroethane ND (1.0) UJND (1.00) U| ND (1.0) Ul ND (1) U] ND (1) U ug, ue, ug, ue, u
,1—Dichiaraethene ND (1.0) UJND (1.00) U| ND (1.0) U] ND (1) u| ND (1) U 1:1.1-Trichlorosthane ND (1) Uf
Benzene ND (1.0) U[ND (1.00) U] ND (1.0) U| ND (1) Ul ND (1) U 1.1-Dichlorosthane 1.7]
lole—1,2—Dichlorosthene ND (1.0) U[ND (1.00) U|ND (0.50) U|ND (0.5) U[ND (0.5) U 1,1-Dichloroethene 2 ND (1) Ui
thylbenzene ND (1.0) UJND (1.00) U| ND (1.0) U] ND (1) U] ND (1) U Benzene 1. - ND (1) Ui
etrachioroethene ND (1.0) UND (1.00) u| ND (1.0) Ul ND (1) U] ND (1) U cie—1.2-Dichlorosthene 1.8 1.8/2.0 27( 21/2.2 1.4
oluene ND (1:0) U[ND (1:00) uf mp (1:0) ul ND (1) u| ND (1) u Ethylbenzene ND (1.0) U[ND (1.00) U[ND (1.0) U] ND (1) U[ ND (1) U]
o—1,2-Dichlorosthene  [ND (1.0) U|ND (1.00) U[ND (0.50) U|ND (0.5) UIND (0.5) U Tetrachloroethene ND (1.0) UIND (1.00) UIND (1.0) Ul ND (1) Uf ND (1) U]
richlorasthene ND (1.0) U[ND (1.00) U] ND (1.0) U| ND (1) Ul ND (1) U Toluene ND (1.0) VIND (1.00) U[ND (1.0) U] ND (1) U ND (1) Y]
Wl chloride ND (1.0) UIND (1.00) | ND (1.0) Ul ND (1) uf ND (1) U trane—1,2-Dichioroethens  |ND (1.0) UIND (1.00) U| 0.23 J|ND (0.5) U[ND (0.5) U
ene (total) ND (1.0) UJND (1.00) u| ND (1.0) | ND (1) uf ND (1) | Trichloraethene ND (1.0) UIND (1.00) UIND (1. °) '-' ND (1) U ND (1) Y oM—39 12/10/2003
Vinyl chlorida 1.7] 25/26 1.7/1.8 1.6} o
[Xylene (total) ND (1.0) UIND (1.00) U|ND (1.0) LI ND (1) Ul ND (1) Y [1,1,1=Trichlorosthane ND (1) U
1.1-Dichloroethane ND (1) Uf
HR—15 /15/1898 | 8/29/2000 | 11/14/2000 9/30/2002 9/17/2003 1.1-Dichlorocthene ND (1) Y
/un/ /ua/ /:lc/ /uc /u/ Bonzene ND (1) Y
1.7,1-Trichiorcathana ND (1.0) U[ND (1.00) U ND (1.0) U ND (D U] WD (1 E;;“I;f;':"'::"“'“"" N"Né"-gg ﬂ
1.1-Dichloraethane ND (1.0) UJND (1.00) U| ND (1.0) U/ ND (1) UAND (1) UJ[ ND (1) Y|
1.1-Dichioraethene ND (1.0) UJND (1.00) U ND (1.0) U ND (1) Ul ND (1) U Tetrachloroethene ND (1) Ul
Benzene ND (1.0) ulND (1.00) U] ND (1.0) U] ND (1) ul N (1) Y Toluene 0.18 J
cin—1,2—Dichlarasthene 26| 0.88] 098/ 29| trans—1,2—Dichloroethene  |ND (0.5) U
Ethylbenzene ND (1.0) UJND (1.00) U] ND (1.0) U ND (1) Ul ND (1) U] Trichlorosthene ND (1) Y
Tetrachiorosthens ND (1.0) U[ND (1.09) U] ND (1.0) Y] ND (1) | ND (1) i) Ciiiy
Toluene ND (1.0) UJND (100) Ul ND (1.0) U ND (1) Ul ND (1) [Xslene (total) ND (1) Y
trane—1.2—Dichlorosthene  [ND (1.0) U[ND (1.00) U|ND (0.50) | ND (0.5) Y[ND (0.5) V|
Trichlorasthens ND (1.0) U|ND (1.00) U] ND (1.0) U ND (1) U 0.29 J
Vinyl chloride 11.0) 12| ND (10) U 038 ND (1) U 14
Xylene (total) ND (1.0) U|ND (1.00) u| ND (1.0) Y ND (1) Ul ND (1) Y
HR-13 9/15/1008 | 8/28 /2000 [11,/14/2001[0 /30,/2002 Jo/18,/2003
UGA, UGA, UGA VGA, ug/l
1,1,1-Trichloroethane 1.6/1.8} 1.7 0.74 J| 1.4 2.2]
1,1-Dichloroethane 41 4/4za 33.5) 15] 25 33|
1.1-Dichloroathene ulND (1.00) U[ND (1.0) U] ND (1) U [ND (1) Y
Benzene m (10) UlND (1 oo) v 048 J| ND (1) U [ND (1) U
ois—1.2—Dichlerosthens /21.2) 4.1 6.5] 1 12}
Eth - m (1.a) ulnD (mo) ulnp (1.0) U ND (1) U [ND (1) U 9/29/2000 | 11/15/2001
Tetrachloroethene ND (1.0) U[ND (1.00) U|ND (1.0) U ND (1) U [ND (1) U]
Toluene ND (1.0) U|ND (1.00) U|ND (1.0) Ul 0.4 U |ND (1) U [1:1,1—Trichloroathane
trans—1,2-Dichioroethene 34/3.3 5| 0.85) 1.4 1.8 1.1-Dichloroethane
Trichioroethene 4 2.0f 1.2) 36 6.7| 1,1-Dichiorosthane
Vinyl chloride ND (1.0) U[ND (1.00) U|ND (1.0) U[ ND (1) U [ND (1) Y] Benzene
Xylene (iotdl) (1.0) U|ND (1.00) U|ND (1.0) Ul ND (1) U |ND (1) U cie—1.2—Dichloroethene
Tetrachloroethene
[Toluene
[trans—1,2—Dichloroethene
HR—14 9/15/1999 | 9/30/2002 [ Trichloroethene
u u Vinyl chloride
1,1,1—Trichloroethane ND (1) U[ ND (1) Y| Xylene (total)
1.1—Dichlorosthane ND (1) Ul ND (1) U
1,1—Dichlorasthane ND (1) uf ND (1) U
Benzene ND (1) uf ND(1) U
cis—1,2—Dichloroethene 7.9 3.6
Ethylbenzene ND (1) U[ ND (1) U
Tetrachlorosthono ND (1) Ul ND (1) Y
Toluene ND (1) U 0.57 Uf 39 9/27/2002 | 9/24/2003
trana—1,2-Dichloroethene ND (1) u[ND (0. 5] u
Trichlorosthens 3.4 [1.1.1—Trichloroothane
Vinyl chloride ND (|] u [1,1-Dichloroethane 1.6 0.58 J
Xylene (total) ND (1) |_| ND (1) U [1,1-Dichloroethene ND (1.0) U] ND (1) U
Xlas Benzene ND (1.0) u|l ND (1) U
cls—1,2—Dichlorosthene 1.3 0.74
Ethylbenzene ND (1.0) U] ND (1) Ui
GM—42 [Tetrachloroethene ND (1.0) U| ND (1) U|
Toluene ND (1.0) U] ND (1) U
GM—40 T1—Trichlorosthane MT596M trane—1,2-Dichlorosthens  [ND (0.5) U|ND (0.5) U
e 11=Dichlorosthane @ trichlorosthene 38 0894
111 e ““a"m 11-Dichloroethene Vinyl chiaride 51 J| ND (1) U
B M‘*““‘ B Xylene (total) ND (1.0) U] ND (1) U
Sanzone =igo cis—1,2-Dichioroethens
- Ethyibenzene
cts—1,2-Dichloroathene B HR-14 -39
oroeth Toluene HR-13
:m' ene trans—1,2—Dichioroathena 9 CM—41
Trichloraethene
irone 1,2 Dichloroethena Vinyl ohloride [11—=TrcHrosibens
Xylene 1= ol ane
x;‘z‘" :"(E:I') 3| [Xylene (otd) 1,1-Dichloroethene
Benzene
MT57°°“ cls—1,2—Dichloroethene
Gu-18D 11/14/200 | 9,/26/2002 | 9/25/2003 Ethylbenzene
UG, UGA Tetrachloroethene
1.1,1=Trichloroethane 018 J ND (1) U ND (1) U FW=3 Toluene
1.1—Dichloroethane ND (1.0} ulND (1:00) U] WD 01.0) U] ND ) U ND 1) U X trana—1,2-Dichloroethens
1,1—Dichloroathene ND (1.0} U[ND (1.00) u| ND (1.0) Ul ND (1) U ND (1) U Trichiorosthene
Benzene ND (1 o) UND (. nn) N (1.0) U No () U ND (D) U Vinyl chioride
cis—1,2—Dichloroethene 0.92] 0.B1 1.8 Xylene (total)
ND (1.0) U ND (1) U ND (1) U fao La
Tetrachloroethens ND (1 o) u ND() U ND{T) Y
Toluene X 38J ND() U NDQ) U L )
trane—1,2-Dichlorosthene  |ND (1.0) U|ND (1.00) U|ND 0.50 u ND (@5) UND (0.5) Uf -
Trichioroethene ¢ )1:.5 000 ¢ ) ¢ ,:.1 (D:gl- J 1:1,1=Trichloroethane 4.2/48
Vinyl chioride 0.36 J 17 1,1-Dichloroethane 1.1/ND ELO; y|
[1,1-Dichloroethene ND (1.0) U] cM—1 9/28/1999 | 10/2/2000 | 11/14/2001 | 10/1/2002 [10/2/2003
Xylene (total) ND (I.O) ho (1.00) u| ND (1.0) Y e ) Y No () Uy o Do /E//‘L /ug/L /I‘JG {'E//ZL /u/’°°
cis—1,2-Dichloroethene 2.1/2.3 1.1,1—Trichioroethane 11 0.80 J 13 0 1.2]
ol-40 ND (1.0) U| 1.1-Dichloroethane ND (1.0) U |ND (1.00) U 0.29 J 0.48 J| ND (1) U
B4 GM-41 Tetrachioroethene ND (1.0) U] 1,1-Dichloroethene ND (1.0) U [ND (1.00) Ul ND (1.0) U ND (1.4 V| ND (1) U
Toluene ND (1.0) U| Benzene ND (1.0) U [ND (1.00) u| ND (1.0) u| ND (1.4) u| ND (1) U
om-15 s/z4/mn |o/z/znoo 11/14,/2000 9/27/2002 trane—1,2-Dichlorosthene ND (1.0) | cia—1,2—Dichloroethene  ND (1.0) U [ND (1.00) U|ND (0.50) U] 0.95|ND (0.5) Ul
ugG, Trichloroethene 768.1/76.8 Ethyibenzene ND (1.0) U |ND (1.00) U| ND (1.0) u| ND (1.4) u| ND (1) U
1.1,1=Trichloroethane m(1 0) umu 00) U| ND (1.0) Y| ND (1) u Vinyl chloride ND (1.0) U] Tetrachloroethene 2.0 2.8 1.3 2.3 2)
1.1-Dichlorosthane 22/2.3 1.4 [Xiona (total) ND (1.0) U] Toluene 5.2 [ND (1.00) Ul ND (1.0) Y| ND (1.4) V| ND (1) U
1,1-Dichloroathene ND (1 o) um (1.00) ul ND (1.0) Ul N (1) u trana—1,2—Dichlorasthene ND (1. o) U |ND (1.00) U[ND (0.50) U|ND (0. 72) u(np (0.5) uj
Benzene ND (1.0) U|ND (1.00) U| ND (1.0) U[ ND 1) U Trichloroethene 30.6 37.2 19 39.0 34
cis—1,2-Dichloroethene 43 2.6/3.8) 1.2} 1.8} Vinyl chloride ND (1.0) U [ND (1.00) u| ND (1.0) u| ND (1.4) u| ND (1) U
ND (1.0) UJND (1.00) uf ND (1.0) u[ ND (1) U Xylene (totd)) ND (1.0) U |ND (1.00) u| ND (1.0) u| ND (1.4) u| ND (1) U
Tetrachloroethene ND (1.0) UJND (1.00) uf ND (1.0) u[ ND 1) Uf
Toluene ND (1.0 UJND (1.00) U ND (1.0) Ul ND (1) U
trans—1,2—Dichlorosthens |ND (1.0) U|ND (1.00) U[ND (0.50) U[ND (0.5) U
Trichloroethene 4. 4.5/4.7) 4.9| 4.7| GM—5
Vinyl chioride ND (1.0) UJND (1.00) U ND (1.0) u[ ND 1) Uf
Xylene (totd)) ND (1.0) UJND (1.00) uf ND (1.0) Ul ND @) U uTes  fiii=Trionorosthans
1,1-Dichloroethane
@ li}1—Dichloroethene
oM-14 9/24/1999 B
UGA |
11— Trichiorosthans ND 1.0y U e o3 9/28/1998] 10/2/2000 [ 11/14/2001[ 10/1/2002 [10/2/2003
1,1-Dichloroethane ND (1.0) U Tetrachloroethene U | usA ue/A | ues uw/ |
1,1-Dichloroethene ND (1.0) U Toluene [1.1,1=Trichloroethane 1.7] 1.0 0.16 J 0744| 0964
Benzene ND (1.0) U trons—1,2-Dichloraethens 1,1-Dichloroethane ND (1.0) V| 0.95 J I 1.6
cle—1,2—Dichlorosthene ND (1.0) U Trichlorosthene [1,1-Dichloroethens ND (1.0) U[ND (1.00) U|ND (1.0) U[ND (1.0) U|ND (1) U
Ethylbenzene ND (1.0) U Vinyl chioride [Benzene ND (1.0) U|ND (1.00) U ND (1.0) LI ND (1.0) U|ND (1) U
Tetrachloroethene ND (1.0) U Xylene (total) cis—1,2—Dichloroethene 1. 89 5.5
Toluene ND (1.0) U ND (1.0) U[ND (1.00) u ND (1.0) u ND (1.0) U| 0264
trans—1,2—Dichlorosthene  |ND (1.0) U Tetrachloroethene 1.2] 1.5) 0.48 J 14 17
[Trichloroethene ND (1.0) U Toluene ND (1.0) U[ND (1.00) U[ND (1.0) U|ND (1.0) U|ND (1) U
Vinyl chloride ND (1.0) U trans—1,2-Dichloroethene [ND (1.0) U| 14 0.25 J 1.2 0.77
Xylene (total) ND (1.0) U] [Trichloroethene 7.5] 9.4] 2.9 9.5 12
Vinyl chlaride ND (1.0) U[ND (1.00) U[ND (1.0) U] 0.83 J|ND (1) U
Xylene (total) ND (1.0) U[ND (1.00) U|ND (1.0) U|ND (1.0) U|ND (1) U
om—13 9/24/1998
UgA
[1.1,1—Trichloroethane 1.9)
[1,1-Dichloroethane ND (1.0) U om—4 9/28/1999
[1,1-Dichloroethene ND (1.0) V| e |
Benzene ND (1.0) U 1,1,1=Trichloroethane ND (1.0) |
cfa—1,2-Dichloroethene ND (1.0) U 1,1-Dichloroethane ND (1.0) Ul
ND (1.0) U 1,1-Dichloroethene ND (1.0) Y|
[Tetrachloroethene 3.8 Benzens ND (1.0) Y
[Toluene ND (1.0) V| cis—1,2—Dichloroethene 2.3
ltran=—1,2—Dichloroethene  |ND (1.0) V| ND (1.0) V|
Trichloroethene 31.0 11/14/2001 | 10/1/2002 Tetrachloroethene ND (1.0) U|
Vinyl chloride ND (1.0) U] | ueA | ug Toluene ND (1.0) U|
Xylene (total) ND (1.0) U| L [1.1,1=Trichloroethane 0.33 J| 1 trana—1,2-Dichloroethene  |ND (1.0) U
[1,1-Dichloroethane ulnp (1.00) | ND (1.0) U 0344 | ND (1) Y Trichloroethene 13.4
[1,1-Dichloroethene UIND (1.00) Ul ND (1.0) U] ND (1) U | ND (1) U Vinyl chloride ND (1.0) |
DN-13 11/14ﬂoo1 9/27/2002 |0/22/2003 enzene UIND (1.00) U| ND (1.0) U] ND (1) U ND (1) Y Xylene (total) ND (1.0) U
ua/l wa/l WA cie—1,2-Dichlorosthene U|ND (1.00) U[ND (0.50) U ND (0.5) U
[1,1,1=Trichloroethane 1. 11 1. Ethylbenzene UIND (1.00) U] ND (1.0) Ul ND (1) U ND (1) Y
1,1-Dichioroethane 2.5] 2.4 Tetrachloroethene 3.0 1.0) 2.2) GM-200 9/24/1999 10/3/2000 | 11/14/2001 | 9/30/2002 | 9/22/2003
1.1—Dichloroethene ND (1.0) Ul ND (1) U|[ND 1) U Toluene ND (1.0) U|ND (1.00) U| ND (1.0) U 055u ND (1) U | uvea | ue u
Benzene ND (1. o) u ND (1) u ND (1) | trans—1,2—Dichloroethene  |ND (1.0) U|ND (1.00) U|ND (0.50) U|ND (0.5) U |ND (0.5) U 1,1,1=Trichloroethane ND (1 0) 0.64 J| ND (1) U 0.89 Ji
cis—1,2—Dichloroethene 6.8 [Trichloroethene 4.3 12| 35 1,1—Dichioroethane ND (1.0) . ND (1.0) Ul ND (1) U] ND (1) U]
Ethylbenzene ND (1. u) u ND (1) u ND (1) U Vinyl chloride ND (1.0) UIND (1.00) U ND (1.0) Ul ND (1) U | ND (1) U 1,1—Dichiorosthene ND (1.0) UIND (1.00) Uf ND (1.0) Ul ND (1) Uf ND (1) Y]
Tetrachlorosthene ND (1.0) U] ND (1) U 031 J Xylene (total) ND (1.0) U|ND (1.00) U| ND (1.0) Y 085U | ND (1) Y Benzene ND (1.0) UIND (1.00) Uf ND (1.0) Ul ND (1) Uf ND (1) Y]
Toluene ND (10) Ul ND (1) U|Np @) U cle—1,2-Dichloroethene ND (1.0) U|ND (1.00) U[ND (0.50) U|ND (0.5) U[ND (0.5) U]
irans—1,2—Dichloroethens 0374 0484 0.4 Ethybenzene ND (1.0) u|ND (1.00) u[ ND (1.0) u| ND (1) uf ND (1) Y
Trichlorsethene 5.0l B a4 Tetrachloroethene ND (1.0) U| 4.2| 2.0 1.3 38
Vingi chloride 12 13 1 s | [ e s S L:::n: ND (1.0) U|ND (1.00) u[ ND (1.0) Ul ND (1) u[ ND (1) U
/2002 —1,2-Dichlorosthens  |ND (1.0) U[ND (1.00) U|ND (0.50) U|ND (0.5) UIND (0.5) U
[Xylene (total) ND(1.0) U No (1) U[No() Y UG/ UG/ VA | UGA [ u Trichioroethene ND (1.0) U| 14.3 5.9 3.8 12
:-}%-xgim:m D@ 0)1-3 g 00)1'5 g-gj gﬁj 0_4;-3 Vinyl chloride ND (1.0) U[ND (1.00) Ul ND (1.0) U] ND (1) Ul ND (1) U
1,1-Dichlorosthene ND (1.0) UIND (1.00) uf ND (1.0) Ul ND (1) U[ ND (1) U pvene] (totd) DGO ULy () SLIDED Gl DG ELIEN Y
= 72000 72001 Benzene ND (1.0) UIND (1.00) U| ND (1.0 u ND (1) Ul ND (1) Y
uT-69 A ffa/ i) 10/UsG “’L_,’M a/:s&//zl_ona w/:/ 2003 |a-1,2-Dichloroethens ¢ )1.0 IND gmo; u 9 (L.ss (%J.EB
7.1 Trchloroethans ND (1.0) UIND (1.00) U ND (1.0) U| WD (1) U WD (1) U [Ethvbenzene W (100 U (120} of 10 (10) ' w0 (0 Y w0 () LEGEND
1.1-Dichiorosthane ND (1.0) UIND (1.00) U ND (1.0) [ ND (1) Ul ND (1) u| [Tetrachloroethene LD (G (ED @Lrsy 1 038 Jl ND (1) U ND (1) U oN-9
1.1-Dichioroethene ND (1.0) UlND (1.00) U No (10} U ND (1) U] ND (1) uf [Toluene ND (1.0) UIND (1.00) Uf ND (1.0) U] ND (1) U} ND (1) U [~ MONITORING WELL (DEEP)
Bonzene ND (1.0) UND (1:00) U ND (1:0) U] ND (1) U ND (1) u| [trame—1.2-Dichiorosthene  [ND (1.0) UIND (1.00) U|ND (0.50) UIND (0.5) U[ND (0.5) U
cis—1,2—Dichloroethene ND (1.0) UIND (1.00) UND (0.50) U[ND (0.5) U|ND (0.5) uf  [Trichlorosthene 1R \z= Gy 18 2o X FIRE WELLS
ND (1.0) UIND (1.00) U ND (1.0) u| ND (1) ul ND (1) u| [viny chioride ND (1.0) UND (1.00) uf ND (1.0) Ul ND (1) u[ ND (1) U
Tetrachioroethene ND (1.0) u[ND (1.00) U ND (1.0) U] ND (1) uf ND (1) uf [X¥iene (totd) ND (1.0) UIND (1.00) U] ND (1.0) U] ND (1) U ND (1) U A INACTIVE PRODUCTION WELLS
Toluene ND (1.0) UIND (1.00) U ND (1.0) U] ND (1) U[ ND (1) U
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Appendix B

Groundwater Sampling Logs and
Boring Logs for 2003



ARCADIS

DRAFT

Groundwater Sampling Logs

May 2003




ARCADIS
Water Sampling Log

Project GM Site-Wide Monitoring Project No. CHO00294.06 03 Page toof 1
Site Location Moraine, Ohio Date 5212003
Site/well No. ME-3 Replicate No. Code No.
Weather Ciear, 505 Sampling Time: Begin 11:00 End 11:51
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Gray w/black specks
MP Elevation {ft) 730.40 Odor Yes
Land Surface Elevation (i) 728.31 Appearance Clear
Sounded Wali Depth {ft bmp) 36.5 PHAS M B T
Depth to Water (ft bmp) 2476 Conductivity
{rmssfom) N/A
Water-Level Elevation (f1) 706.65 {uSicm) 1662
Water Column in Wel: (ft) 11.74 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature (°C) 17.18
Gatlons in Well 1.87 Dissolved Oxygen (mg/l} 2.92
Gallons Pumped/Baited ORP {mV) -30.6
Prior to Sampling 2.5 purmped
Sampling Method Low flow

Sampie Pumgp Intake

Setting {ft bmp) Midpoint of screen Remarks Sample time @ 11:34
Purge Time begin 11:14  end 11:32 DTW final = 24.78
Pumping Rate (gpm; 0.13
Evacuation Method peristaltic pump
Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (8260B} 40 mi glass vial 3 Cool, HC
Iron & Manganese Tot. (6010B) 1 liter plastic 1 Cool, FINQ;
fron & Manganese Diss. (60108) 1 fiter plastic i Cool, HNO;
Chlorides (SM325,2} 250 ml plastic 1 Coal
Suifide (SM376.1) 500 mi plastic 1 Caol, NaOH/ZnAc
TOC SM415.13 40 mi glass vial 2 Coal, H,S0,
Sulfate (SM375.4) 250 mi plastic 1 (ool
Light Hydrocarbons (AM18G) 40 mi amber glass vials 2 Cool
Sampling Personnel 1. Trommer/]. Manzo

Well Casing Volumes
Gal.jFt. 14" = (.08 2" =016 3 o= .37 4" = .65
=¥ = 0.03 2A =026 3-¥" = 050 £ =147

omp  below measuring point mi rruilliliter NTU Nephelometric Turbidity Units
°C Degrees Celsius mSicm Millisiemens per centimeter PyC Polyvinyl chiaride
ft fopt mst mean sea-level S.4. Standard units
gpm Gallons per minute WA Not Applicable umhosiom  Micromhaos per centimeter
mgil  Milligrams per fter NR Not Recorded YU Yelatie Organic Compounds

gmetosigmriiioaswatesMay 2003\5ie wids h20 logs.xls xis
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ARCADIS
Water Sampling Log

Project GM Site-Wide Monitoring Project No. GHO00294.06.03 Page 1 of
Site Location Moraine, Ohio Date 5/21/2003
Site/Well Mo, GM-185 Repicate No. DUP-124A Code No.
Weather Sunny 60s Sampling Time; Begin 1305 End 1435
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation (ft) 730.85 Qdor No
Lang Surface Elevation {ft) NR Appearance {lear
Sounded Weil Depth (ft bmp} 55.04 _ e pH L) 6.71.
Depth 1o Water {ft bmp) 24.47 Conductivity
ims/amp NFA
Water-Level Elevation {ft) 706.38 {WS/cm) 1706
Water Column in Well (ft) 30.57 Turbidity (NTU} NR
Casing Diameter/Type 2" Temperature (°C} 20.22
Gallons in Well 5 Dissolved Oxygen {mg/L) 2.01
Gallons Purmped/Bailed ORP (mV} 178.3
Prior to Sampling 5 pumped
Sampling Methaod Low flow

Sample Pump Intake

Setting {ft bmp) Midpoint of screen Remarks Sample time @ 1355

Purge Time begin 1335 end 1353 DTW final = 2445
Pumping Rate (gprmy) 800 mi/min DUP-124A
Evacuation Method 2" Submersible pump MS/MSD on this well.
Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (82608) 4C mi glass vial 3 Cool, HC
fron & Manganese Diss. (6010B} 1 liter plastic 1 Cool, HNO;
lron & Manganese Tot. (BO10R} 1 liter plastic 1 Cool, HNO,
Chiorides (SM325.2) 250 mi plastic 1 Cool
Sulfide (SM376.1) 500 mi piastic 1 Cool, NaOH/ZnAc
TOC SM415.1) 40 mi glass viai 2 Cool, H,80,
Sulfate {(SM375.4) 250 mi plastic 1 Cool
Light Hydrocarbons {AM18G) 40 mi amber glass vials 2z Cool
Sarmpling Parsonnel 1. Trommer/). Manzo

Well Casing Volumes
Gal./Ft. 4 = 0.06 ‘=016 3" = 037 4" = 0.65

1% =009 2Vt =076 WS = 030 &' =147
bmp  below measuring point i mithlizer WTU Mephelometric Turbidity Units
°C Degrees Celsius mdfom Miliisierens per centimaeter PvC Polyviny chloride
ft foet msi mean sea-levet S Standard units
gpm Gallons per minute NFAA Not Applicaile umhosiom Micromhos per centimeter
mgd Milligrams per fiter NR Not Recorded YOO Volatile Qrganic Compounds

graotorsgmdiiogswateriday 2003\ite wide h2G iogs.xls xis
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ARCADIS

Water Sampling Log

Project GM Site-Wide Monitoring Project No. OH000254.06.03 Page 1 of 1
Site Location Morsine, Ghio Date 5/21/2003
Site/Weil No. EAST Replicate No. Code No.
Weather Sunny 60s Sampling Time Begin 1450 End 1630
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation {(ft} 730.98 Odor No
Land Surface Elevation {1} NR Appearance Clear
Sounded Well Depth (ft bmp) 71.64 pH{5.U) - BG
Depth to Water (ft bmp} 24.18 Conductivity
(msfom) N/A
Water-Level Elevation {ft) 706.80 (ps/cmy 1506
Water Column in Well {ft) 47 .46 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature (°C) 19.45
Gallons in Well 7.6 Dissolved Cxygen {mg/l} 1.79
Gallons Pumped/Bailed ORP {(mV) 201
Prior to Sampling 3 pumped
Sampling Method Low flow

Sample Pump Intake

Setting {ft bmp} Midpoint of screen Remarks Sample time @ 1530

Purge Time begin 1512  end 1527 DTW final = 24,16
Pumping Rate {gpm) 0.2 RB-101A @ 1620
Evacuation Method 2" Submersible pump
Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (82608) 40 mi glass vial 3 Caot, HC|
Iron & Manganese Tot. (BO10R) 1 liter plastic 1 Cool, HNO;
Iron & Manganese Diss. (60108} 1 liter plastic i Cool, HNQ;
Chlorides (SM325,23 250 mi plastic 1 Cool
Sulfide (SM376.1) 500 ml plastic 1 Cool, NaOQH/ZnAc
TOC (SM415.13 40 m glass vial i Coaol, H;50,
Suifate (SM375.4) 250 mi plastic 1 Cool
Light Hydrocarbons {(AM18G) 40 ml amber glass vials 2 Cool
Sampling Personnel T. Trommer/]. Manzo

Weil Casing Volumes
Gal./FL. -4 = 0.06 2" =016 3" = 037 4" = (.65

1-%" = 0.09 2" =026 31w G50 6" =147
brap  below measuring point mi milliiter NTU Nephelometric Turbidity Units
“C Degrees Celsius mSfem Milisiemens per centimeter Py Polyvinyl chloride
ft feet msl mean sea-level S Standard units
gpm  Callons per minute N/A Mot Applicables umhiosfom  Micromhas per centimeter
mgd  Milligrams per fiter NR Not Recorded VOO Volatite Crganic Compounds

gmetorsgmrilegsiwatendday 200388 wide B30 foos.xds.xds
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ARCADIS
Water Sampling Log

Project GM Site-Wide Monitoring Project No. OHOC00294.06.03 Page 1 of 1
Site Location Moraine, Chio Date 5/22/2003
Site/Well No. GM-21 Replicate No. Code No.

Weather Cloudy 50s Sampling Time: Bagin 8:20 End %28

Evacuation Data

Field Parameters

Measuring Point Top of PVC Casing Colar Light gray and black specks
MP Elevation {ft) 725.01 Odor Slight
Land Surface Elevation (ft) NIA Appearance Clear
Seunded-Well-Depth {ft bmp} 53:70 pH-{5u 6.76
Bepthto-Waier (ft bmg} 18.52 Conductivity

(mdfam; N/A
Water-Level Elevation (ft) 706.49 {puS/crn} 968
Water Columr in Well (ft) 35.18 Turbidity (NTU} NR
Casing Diameter/Type 2" Temperature (°C} 17.54
Gallons in Well 5.6 Dissolved Oxygen {(mg/l) 0.83
Gallons Pumped/Bailed ORP {mv) 771

Prior to Sampling 4.5 pumped
Sampling Method Low flow

Sample Pump Intake

Setting (ft bmp) Midpoint of screen Remarks Sample time @ 9;12

Purge Time pegin 8:4% end 810 DTW final = 18.51
Pumping Rate (gpm) 600 mlmin
Evacuation Method 2" Submersible purnp
Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (8260} 40 mi glass vial 3 Cool, HCH
Iron & Manganese Tot, (60108} 1 kter plastic 1 Cool, HNO;
Iron & Manganese Diss. (6010B} 1 iiter plastic 1 Cool, HNO;
Chiorides (SM325.2) 250 mi plastic 1 Cool
Sulficde (SM376.1) 500 mi plastic 1 Cool, NaOH/ZnAc
TOC (SM415.1) 40 mi VOA 2 Cool, H,;50,
Sulfate (SM375.4) 250 mi plastic 1 Cool
Light Hydrocarbons (AM18G) 40 mi amber giass vials 2 Cool
Sampling Personnel T. Trommer/l. Manzo

Well Casing Volumes
Gal./Ft. 1-%" = 0.06 2" =016 3% = 0.37 4" = 065

1-¥2" = 008 2-¥%" = .26 4" = 056G &" = 1.47
bmp  below measuring point mi mifliiiter KTU Nephelometric Turbidity Units
° Degrees Celsius méicm  Millisiernans per centimeter PVC Folyvinyt chloride
£ fest ms! mean sea-lavel AP Standard units
gorn Gallons per minute NI Mot Applicable umhosiom Micromhios per centimeter
mg/l Miligrams per lter MR Mot Recorded YQOC Velatile Organic Compounds

gmctsrsanrNicgSwaterhay 2005 SHe wide RI% logs s xls
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ARCADIS

Water Sampling Log

Project GM Site-Wide Monitoring roject No, CHO00294.06 03 Page toof 1
Site Location Meraine, Ohio Date 5/22/2003
Site/Weli No. GM-22 Replicate No. Code No.
Weather Cloudy 503 Sampfing Time; Begin 9:35 End 16:17
Evacuation Data Field Paramaters
Measuring Point Top of PVC Casing Color Colorless
MF Elevation (ft) 728,28 Odor No
Land Surface Elevation (fty NR Appearance Clear
Scunded Well Depth {ft bmp) 53.10 pH-5.u.) 689
Depth to Water (ft bmp) 2463 Conductivity
{mS/cm) NAA
Water-Level Elevation (ft) 703.65 (pS/em; 1730
Water Column in Well (ft} 28.47 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature (°C) 18.62
Gallons in Wedl 4.5 Dissolved Oxygen (mg/t) 1.04
Gallons Pumped/Baited CRP (mv) 116.6
Prior to Sampling 5 pumped
Sampling Method Low fiow

Sample Pump Intake

Setting (ft bmp) Midpoint of screen Remarks Sampie time @ 10:03
Purge Time begin_ 943  end 10:01 DTW final = 24.65
Pumping Rate {gpm) 0.2
Evacuation Method 2" Submersible pump
Constituents Sampled Container Description Number Preservative
Site-Specific VOUs (87608) 40 m! glass vial 3 Cool, HCi
Iren & Manganese Tot. (60108} 1 fiter plastic 1 Cool, HNO,
tron & Manganese Diss. (6010B) 1 liter plastic 1 Cool, HNO;
Chiorides (3M325.2} 250 mil plastic 1 Cool
Sulfide (SM376.13 500 mi plastic 1 Cool, NaOH/ZnAc
TOC (SM415.1) 40 mi glass vial 2 Cool, H,50,
Sulfate (SM375.4) 250 ml plastic 1 Cool
Light Hydrocarbons (AM 186G} 40 ml amber glass vials 2 Cool
Sampling Personnel T. Trommer/). Manzo

Well Casing Volumes
Gal./Ft. % =006 2¥ =016 3" = 0.37 4" = (.65
WV = 008 21" = (.26 3= G50 6" = 1.47

bmp  below messuring point mi milliliver NTU Nephelometne Turbidity Urits
*C Degreas Celsiys mSfem Miliisiemens per centimeter PyC Polyvingl chloride
ft feet st mean sea-lavel 5.4 Standard units
gpm Gallons per minute NIA Not Appiicabie umhasiom Micromhos per centmeter
mgid Miligrams per liter NR Not Recorded YOU volatile Organic Compounds

gragtorsgrii Mogseeateriay 20095 wide A30 Vo xis s
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ARCADIS

Water Sampling Log

Project GM Site-Wide Monitoring Project No. OHO00294.06.03 Page 1 of 1
Site Location Moraine, Ohio Date 5/22/2003
Site/Well No. GM-30 Replicate No. Code No.
Weather Sunny 60s Sampling Time: Begin 1035 £nd 11:40
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Gray
MP Eievation {ft) 734.66 Odor Yes
Land Surface Elevation (ft) 735.46 Appearance Slightly turbid
Sounded Well Depth {ft bmpj 3673 phH{sas) 5.67
Depth-to Water-{ft- bmp) 26.28 Conductivity
{ms/omy N/A
Water-Leve! Elevation (f1) 708.46 {S/cm) 1917
Water Column in Well (f) 10.53 Turbidity (NTU} NR
Casing Diameter/Type 2" Temperature (°C) 18.17
Gallons in Well 1.68 Dissolved Oxygen {mg/l) 1.91
Gallons Pumped/Bailed ORP {mV) 210.8
Prior 10 Sampling 2.5 pumped
Sampling Method Low flow

Sample Pump Intake
Setting {ft bmp)

Midpoint of screen

Purge Time
Pumping Rate (gpm}

begin 1107

end  11:22

0.2

Evacuation Method

27 Submersible pump

Remarks

Sample time @ 11:30

DTW final = 26.28

Well under pressure.

Well dry at 11:22, allowed

io recharge,

Constituents Sampled

Site-Specific VOCs {82608)

fron & Manganese Tot. (60108}

fron & Manganese Diss. (60108}

Chlorides {(SM325.2)

Sulfide (SM376.13

TCC {(SM415.1)

Sulfate (SM375.4)

Light Hydrocarbons (AM18G)

Container Description Number Preservative

40 mi glass viai 3 Cool, HC

1 liter plastic 1 Cool, HNO;

1 liter piastic 1 Coof, HNO;

250 mi plastic 1 Cooi

500 mi plastic 1 Cool, NaOH/ZnAc
40 ml glass viai 2 Cool, H350,

250 mi plastic H Cool

40 mi amber glass vials 2z Cool

Sampling Personnel

1. Trommer/]. Manzo

Well Casing Volumes
Gal./Ft. %" = 0.06 2" =016 3" = 037 4" = 0.65

1-¥" = 009 29" =026 3% = 050 6" =147
brap  telow measuring point mi miliititer NTU Nephelometric Turbidity Units
*C Degrees Celsius mSicrn Millisismens per centimeter Py Potyvinyt chloride
ft feet ms mean sea-level 5.4 Standard units
gpra Gaflons per minute N/& Not Applicabie umhosiom  Micrombos per centimeter
mg/l Miligrams per liter NR Kot Recorded VO volatite Organic Compounds

gmstordgmriiiogswateniday 200350 wide k20 logs dsxds
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ARCADIS
Water Sampling Log

Project GM Site-Wide Monitoring Project No. 0OHO00294.06.03 Page 1 of 1
Site Location Moraine, Ohio Date 5/22/2003
Sitefwell No. ME-& Replicate No. Code No.

Weather Sunny 603 Sampling Time: Begin 12:16 End 13:50

Evacuation Data

Field Parameters

Measuring Point Top of PVC Casing Color Greenish brown
MP Elevation (ft) 736.24 Odor Yes
Land Surface Elevation (ft) 736.68 Appearance Thick
Sounded Well Depth (f1 bmo) 32.45 pH (541 6.73 .
Depth to Water {ft bmp} 25.78 Conductivity
{mbsom) N/A
Water-Leve! Elevation (it} 710.46 {uSfemy) 3428
Water Cofumn in Well () 6.67 Turbidity (NTU) NR
Casing Diameter/Type 2" Temnperature (°C} 18.10
Gallons in Well 1.06 Dissolved Oxygen (mgh.} 7.49
Gallons Pumped/Bailed ORP {mV) -101.4
Prior to Sampling 1 pumped
Sampling Method Low flow

Sample Pump Intake
Setting (ft bmp)

Midpoint of screen

Purge Time begin

Pumping Rate (gom}

1242 end 1300
0.1

Evacuation Method

High performance pump

Remarks Sample time @& 1302 for VOCs

DTW final = 2579

Bugs on H20 lavel. Remaining samples

collected at 1330,

Constituents Sampled

Site-Specific VOCs (8268)

lror & Manganese Tot. (6010B)

fron & Manganese Diss. (60108)

Chiorides {SM325.7)

Sulfige (SM376.1)

TOC (5M415.1;

Sulfate (SM375.4)

Light Hydrocarbons (AM18G}

Container Description Number Preservative

40 ml glass vial 3 Cool, HU

1 liter plastic 1 Cool, HNO,

1 liter plastic 1 Cool, HNO;

250 ml plastic 1 Cool

500 rl plastic 1 Cool, NaOM/ZnAc
40 mi glass vial i Cool, H:50,

250 mi plastic 1 Cool

40 mi amber glass vials 2

Sampling Personnel

1. Trommer/). Manzo

Cool

Well Casing Volumes

Gal./Ft. -4 = 0.06 2" =016 3" = G.37 4" = 0.65

1-%" = 0.08 2Vt =075 3%:" = 0.50 8" =147
bmp  below measuring point i miliiliter NTU Nephelometric Turbigity Units
“C Dagrees Celsiug mSam  Millisiernens per centimeter v Folyvinyl chioride
ft feet msl mean sea-level 5.4, Standard units
gpm Gallons per minute NfA Not Applicable umhos/om Micromhos per centimeter
mgih Miligrams per liter NR Mot Recorded lee Velatile Crganic Compounds

grmotorsgmdfilogiwateniviay 2005Site wide 120 logs s xls
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ARCADIS

Water Sampling Log

Project GM Site-Wide Manitoring Project No. OH000294.06.03 Page 1 of 1
Site Location Moraine, Ohio Date 5/22/2003
SiteAwvell No. GM-23 Replicate No. Code No.
Weather Sunny 603 Sarnpiing Time: Begin 1445 End 1555
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Light yellow
MP Elevation (#) 730.99 Cdor Yes
Land Surface Elevation (ft) NR Appearance Oily
Sounded Well Depth (f bmp) 34.00 pH 5.0 5:59
Depth to Water [ft bmp} 26,02 Conductivity
{msicm) NIA
Water-Level Elevation (ft) 704,97 {S/omy 1683
Water Column in Well (ft) 7.98 Turbidity (NTU} NR
Casing Diameter/Type 2" Temperature (°C) 17.91
Gallons in Well 1.3 Dissolved Oxygen {mg/L) 1.76
Galions Pumped/Baited ORP {mV) 2479
Prior 1o Sampling 2.2 pumped
Sampling Method Low flow

Sample Pump Intake

Setting {ft hmp) Midpoint of screen
Purge Time begin 1513 end 1525
Pumping Rate (gpm} (.24

Evacuation Method

Peristaltic pump

Remarks

Sample time @ 1527

DTW final = 26 .02

Oily substance in well, not measurabie.

Constituents Sampled

Site-Specific VOCs {8260B)

iron & Manganese Tot, (60108)

lron & Manganese Diss. (60108}

Chiorides {SM325,2}

Sultide (SM376.1)

TOC (SM415.1}

Sulfate (SM375.4)

Light Hydrocarbons {AM180G)

Samptling Personnel

Container Description Number Preservative

40 ml olass vial 3 Cool, HCI

1 liter plastic 1 Cooi, HNO;

1 liter plastic 1 Cool, HNO,

250 mi plastic H Cool

500 mi plastic 1 Cool, NaOHMZnAc
40 ml glass vial 2 Cool, H,S0,

250 mi plastic 1 Cool

40 mi amber glass vials 2 Cool

T. Trommer/l. Manzo

Well Casing Volumes

Gal./Ft. 4" = 0.06 2" =016 3" =037 4" = 0.65

i-¥%7 = 0.09 2% =026 W= 050 87 =147
bmp  beiow measuring point mi rrdfliliter NTU Nephelometric Turbidity Units
e Degrees Celsius m&fom Millisiemens per centimeter e Palyvingl chloride
ft feat rasi mean sea-level S Standard units
gpm Gallons per minute /i Mot Appiicable umhosiem Micromhos per centimeter
mgd Milligrams per iiter NR Mot Recorded VOO Volatile Organic Compounds

geetorsamitilogswateriay 2003508 wide h20 foge xis.uls
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ARCADIS
Water Sampling Log

Project GM Site-Wide Monitoring Project No. OHO00294.06 03 Page i of 1
Site Location Moraine, Ohio Date 5/22/2003
Site/well No. GM-29 Replicate No. NA Code No.
Weather Sunny 605 Sampling Time: Begin 1600 End 1635
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Light brown
MP Elevation {ft} 731.37 Odeor No
Land Surface Elevation (ft) 731.86 Appearance Slightly turbid
Sounded Well Depth {ft bmp) 33.61 pH.{(5.u.) 6.32
Depth to Water {ft bmp) 22.97 Conductivity
{mdfem; NA
Water-Level Elevation {ft} 708.85 {uS/omy) 2303
Water Column in Well {ft) 10.64 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature (°C; 18.23
Gallons in Well 1.70 Dissolved Cxygen {ma/L) 1.38
Gallons Pumped/Bailed ORP (mv) -157.8
Prior 1o Sampling 1.5 pumped

Sampling Method Low flow

Sample Pump intake
Setting (f* brmp) Midpoint of screen Remarks Sample time @ 1625
Purge Time begin 1609 end 1674 DTW final = 23.03
Pumping Rate (gpm) 0.16
Evacuation Method 2" Submersible pump
Constituents Sampled Container Description Number Preservative
Site-Specific VOCs {82608) 40 mi glass vial 3 Coot, HC!
Iron & Manganese Tot. (60108} 1 liter plastic t Cool, HNO,
Iron & Manganese Diss. (60108} 1 liter plastic 1 Cool, HND,
Chlorides (SM325,2) 250 ml plastic 1 Cool
Sulfide (SM376.1) 500 mil plastic 1 Cool, NaOH/ZnAc
TOC (5M415.1) 40 mi glass vial 2 Cool, H50,
Suifate (SM375.4) 250 mi plastic 1 Cool
Light Hydrocarbons (AM18G) 40 | amber glass vials 2 Cool
Sampling Personnel T. Trommer/), Manzo
Well Casing Volumes
Gal./Ft. P-4t = 0.06 2" =016 3% = 0.37 4" = 065
-4 w 0.09 2-%" =026 3% = 050 8" =147

bnp  below measuring point ml miflititer NTU Nephelometric Turbidity Units
°C Degrees Calsius mifom Miflisiemens per centimeter B Potyvinyl chioride
ft feet msl mean sea-level S.4L Standard units
gom  Gadons per minute NAA Not Applicable umhas/iom Micrombos per centimeter
mg/l  Milligrams periiter NR Kot Recorded VOC Volatile Organic Compounds

ametorsrnifilogswaterday 2003 Gite wide 120 lags 250k
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ARCADIS

Water Sampling Log

Project GM Site-Wide Monitoring Project No. QHO00294.06.03 Page 1 of 1
Site Location Moraine, Ohio Date 5/22/2003
Site/Well No. HR-17 Replicate No. Code No.
Weather Sunny 60s Sampling Time: Begin 1728 £nd 1753
Evacuation Data Fieid Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation {ft) 72643 Odor No
Land Surface Elevation (ft) N Appearance Clear
Sounded Well Depth {ft. bmp) 48.11 o {5 6.60--
Depth to Water (ft bmp) 19.71 Conductivity
{mbiom) N/A
Water-Level Elevation (fi) 706.72 {pS/cmy 1164
Water Column in Well (ft) 28.40 Turbidity (NTU) AR
Casing Diameter/Type 3" PVC Temperature {°C) 18.36
Galions in Well 10.5 Dissolved Cxygen (mgfl) 2.28
Gallons Pumped/Bailed ORP {mY) 168.6
Pricr to Sampling 2 pumped
Sampling Method Low flow

Sample Pump Intake

Setting (ft bmp) Midpoint of screen Remarks Sample time @ 1744
Purge Time begin 1723  end 1739 DTW final = 19.71
Pumping Rate (gpm) 0.2
Evacuation Method Submersible pump
Constituents Sampled Container Description Number Preservative
Arsenic and Barium (6010B) 1 liter plastic 1 Cool, HNO,
Sampling Personnel 1. Trommer/}. Manzo
Well Casing Volumes
Gal./Ft. -4 = G.06 2" =016 3" = 0.37 4" =0.65
1-¥%" = 009 2-%" = 0.26 3" = G50 6" = 1.47
bmp  below measuring poimt mi mithiiter NTU Nephelometric Turbidity Units
“C Degrees Celsiug mbaom  Milisiemens per centimeter e Polyvinyl chiloride
ft feat mst mean sea-lavel S Standard units
gpm  Gallons per minute H/A Mot Applicable umhosfon Micromhos per centimeter
ma/t.  Milligrams per liter NE Nat Recorded YOU Yolatite Organic Compounds

gmatorsigmTiiogswatentday 2003\Sie wide h2s fogs xis.ds
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ARCADIS
Water Sampling Log

Project GM Site-Wide Monitoring Project No. OHO006294.06.03 Page 1 of 1
Site Location Moraine, Ohio Date 5/23/72003
Site/well No. GM-28 Replicate No. Code No.

Weather Clear 50s Sampiing Time: Begin 9:15 End 10:30

Evacuation Data

Measuring Point

MP Elevation (f)

tand Surface Elevation {f1)

Sounded Well Depth (ft bmp)

Depth to Water {ft bmp)

Field Parameters

Water-Level Elevation (it}

Water Column in Well (f)

Casing Diameter/Type

Galions in Well

Galions Pumped/Bailed
Prior to Sarnpling

Sample Pump intake
Setting (ft bmp)

Purge Time

Purnping Rate (gpm)

Top of PVC Casing Color Grayish black
736.67 Gdor Yas
NA Appearance Slightly turbid
36.50 pHs.u) 586
2829 Conductivity
{mdiomy) NA

708.38 {uSfemy) 2132
8.21 Turbidity (NTU} NR
2" Temperature (°C) 16.88
1.31 Dissolved Oxygen {mg/L) 1.41

QRP {mV) -93.1

1 pumped
Sampling Method Low flow

Midpoint of screen

begin 9:40  end

.58

0.11

Rernarks

Sampie time @ 10:02

DTW final = 28.25

Dry at 9:55, allow 1o recharge before sampling,

Evacuation Method

2" Submersible pump

Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (8260B) 40 mi glass vial 3 Cool, HUI
Fe, Mn, As, Ba Tot. (50108} 1 liter plastic 1 Cool, HNO,
lron & Manganese Diss. (6010B) 1 iter plastic 1 Cool, HNO,
Chlorides (SM325.2) 250 mi plastic 1 Cool
Sulfide {SM376.1} 500 mi plastic 1 Cool, NaQW/ZnAc
TOC (SM415.1% 40 mi glass vial 2 Cool, Hy50,
Suifate (SM375.4) 250 m! plastic 1 Cool
Light Hydrocarbons {AM18G) 40 mi amber glass viais 2 Cool
Sampling Personnel 1. Trommer/]. Manzo

Well Casing Yolumes
Gal./fFt. -4 = 0.08 2t =016 3% = 0.37 4" = G.65

=¥ = 0.08 2-%" = 0.26 Wt = 350 & = 1 47
bmp  below measuring point i miiliter NTU Nephelometric Turbidity Units
°C Degrees Celsius mSicm  Millisternens per centimeter e Polyviny! chioride
ft feet s mean sea-igvel S Standard units
gp Gallons per minute N£d Mot Applicable umhosiem Micromhos per centimeter
myfl. Miligrams per ler NR Mot Recorded VOC Volatile Organic Compounds

gt Sgmifiogiivaterbday 2003\00e wide hz2{ logs.xis.xls
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ARCADIS

Water Sampling Log

Project GM Site-Wide Monitoring Project No. DHGC0294.06.03 Page 1 of 1
Site Location Moraine, Ohio Date 5/23/2003
Site/weli No. Gh-32 Replicate No. DUP-125A Code No.

Weather Sunny 60s Sampling Time: Begin 11:10 End 11:56

Evacuation Data

Measuring Point

MP Elevation {ft}

Land Surface Flevation (f

_ Sounded Well Depth (ft bmp)

Depth to Water (ft bmp)

Field Parameters

Water-Level Elevation (ft)

Water Column in Well {ft)

Casing Diameter/Type

Gallons in Well

Gallons Pumped/Bailed
Prior to Sampling

Sample Pump Intake
Setting {ft bmp}

Midpoint of screen

Purge Time
Pumping Rate {gpm)

begin 11:12  end

11:30

0.18

Evacuation Method

2" Submersible pump

Top of PVC Casing Calor Yellow
732.08 Cdor Skight
73247 Appearance Clear
60.21 pH{s.u.) - - 6.41
25,68 Conductivity
{ras/amyj N/A

706.40 wS/om) 3908
34.53 Turbidity (8TU) NR
2" Temperature {°C) 1931
5 Dissoived Oxygen {mg/l) 1.93

ORP {mV} ~204.6

3 pumped
Sampling Method Low flow

Remarks Sample time @ 11:32

DTW final = 2598

RB-102A collected at 11:00. DUP-125A

Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (82608) 40 m! glass vial 3 Cool, HCI
Fe, Mn, As, Ba Tor. (60108) 1 liter plastic 1 Cool, HNO,
Iron & Manganese Diss. (60108) 1 fiter plastic 1 Cool, HNOy
Chiorides (SM325.2) 250 mi plastic 1 Coof
Sulfide (SM376.1) 500 ml plastic Cool, NaOH/ZnAc
TOC {(SM415.1} 40 mi glass vial 2 Cool, H;80,
Sulfate (SM375.4; 250 mi plastic 1 Cool
Light Hygrocarbons (AM18G) 40 ml amber glass vials 2 Cool
Sampling Persornel 1. Trommer/), Manzo

Well Casing Volumes
Gal./FtL. %= (.06 2" =016 3% = 037 47 =065

1-¥" = 0,09 2-W" =026 3Vt = 050 6% =1.47
bmp  below measuring point mi mifiiliter NTLS Nepheiometric Turbidity Units
“C Degrees Celsius mS/cm Millisiemens per centimeter Ve Polyvingd chionde
ft fest mst mean sea-evel S tandard units
g Gallens per minute NAA Kot Applicable umhos/om  Micrombos per centimeter
mgll  Milligrams per fiter NR Kot Recorded VOO Velatie Qrganic Compounds

gmatarsigrmilogriwaterMay 2003Site wide h20 fogy.xlexis
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ARCADIS

Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No. OHOO0294.0006.00002  Page 1 of 1
Site Location Moraine, Chio Date 9/16/2003
Site/Well No. HR-2 Repiicate Mo. Code No.
Weather Warm; 80's Sampling Tire: Begin 1415 End 1510
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation (ft} 734.75 Odor None
Land Surface Elevation (ft) M Appearance Clear
Sounded Well Depth-{ft-brap} 5768 pH{(sou 6.54
Depth to Water (ft bmp) 24.18 Conductivity
{mSioms
Water-Leval Elevation (ft) 710.57 {pSicm) 1,104
Water Column in Well (i) 33.42 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature *C) 17.34
Gallens in Well 5.347 Dissolved Cxygen (mg/l} 0.88
Gallons Pumped/Bailed ORP {mVy} 346.9
Pricr to Sampiing 3.5 Pumped

Sampling Method Low Flow

Sample Pump intake
Setting (ft bmp) 53" Remarks Sample time @ 1444
Purge Time bagin 1415 end 1443 FOTW: 24.18
Pumping Rate 500 ml/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOCs (8260} 40 mi glass 3 HC!, Cool
Sampling Personnet 5. Clouse/D. Manzo
Well Casing Volumes
Gal.fFt. %" = G086 27 =018 3" = 037 4" = 365
-7 = .09 2o = 026 3-¥" = $80 8" =147

g below measuring point mi milliliter Niu Nephelomelric Turbidity Units
e Degraes Cekius mifom Millisiemens per centimeter Y Palyvinyl chionide
ft fgat THs{ mean seg-level $.uh Standard units
gpm  Gallons per minute MNiA Mot Applicable psirn Wicrosiemens per centimetar
mgil  Miligrams per liter NR Mot Regorded VT Yolatide Organic Compounds

resgenrilaatiueserzonual 2063 G ak 2
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ARCADIS

Water Sampling Log

Project G Annual site-wide QWS 2003 Project No. CHO00294.0006.00002  Page 1 of 1
Site Location hMoraine, Chig Date /1672003
Site/vwell No. HR-13 Replicate No. Code No.
Weather Warm; 857 Sampling Time: Begin 1528 End 1610
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation (ft) 735.03 Odor None
tand Surface Elevation (ft) N Appearance Clear
Soundad Well Depth (ft bmp) 86.30 pH {(5.0.) 6.60
Depth to Water {ft bmp) 24,53 Conductivity
{mS/om)
Water-Level Elevation (ft) 710,56 (uS/cm) 1,287
Water Colums in Well (ft) 61.77 Turbidity (NTU} NR
Casing Diameter/Type 4" Temperature (°C) 15.28
Gallons in Weil 40.15 Dissolved Oxygen {ma/L} 0.66
Gallons Pumped/Bailed ORP (mV} 371.8
Prior to Sampling 6.5

Sampling Method Low Flow

Sammple Pumg Intake
Setting (ft bmp) anr Remarks Sample time @ 1522
Purge Time begin 1535 end 1553 FOTW: 24.49
Pumping Rate 600 mi/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOCs (8260) 40 mi glass 3 HCI, Cool
Sampling Personne! 5. Clouse/D. Manzo
Well Casing Voiumes
Gal./Ft. 1-167 = 006 2" =016 3" = .37 4" = 055
1-%" =009 It =526 3-8 w (.56 &% = 1.47

omp below measunng pont mi miflilter NTU Nephelornetnic Turbidity Units
€ Degress Colsus mdiem  Millisiemens par centimeter Py Folyvinyd chlonide
it feat st BEELELE 5.4 Starxdard unis
gpm Gallons per minute NAA Not Applicable ysiom Mictosiemens per certimetar
mg/l Malligrams per lter NR Not Recorded VO volatile Organic ompounds

wiogwatefaieeal
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ARCADIS

Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No. OHO00294.0006.00002  Page | of 1
Site Location Moraine, OHio Date 9/16/2003
Site/Well No. HR-3 Replicaie No. Code No.
Weather Warm; 80 Sampling Time: Begin 1620 End 1730
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation {ft} 736.75 Qdor None
Land Surface Elevation {ft: N Appearance Clear
Sounded Well Depthe rbmpy 61.02 pH s .55
Depth to Water {ft bmp} 26.19 Conductivity
{mS/cm)
Water-Level Elevation (ft) 710.56 {LS/fcm} 1,102
Water Column in Well (ft) 34.83 Turbidity (NTU) NR
Casing Diarneter/Type 2" Temperature (*C) 14.97
Gallons in Wel 5.57 Dissolved Oxygen (ma/L) NR
Gallons Pumped/Bailed ORP {mV) 420.3
Prior to Sampling 10 Pumped

Sampling Method Low Flow

Sample Pump Intake
Setting (fr bmp) 57 Remarks Samgle time @ 1703
Purge Time begin 1630 end 1702 FOTW: 26.19
Pumping Rate 700 ml/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOCs (8250) 40 mi glass 3 HC!, Coal
Sampling Personnel 5. Clouse/D. Manzo
Well Casing Volumes
Gal./Ft. 14 =0.08 2" =016 3 = 3.37 4% =065
- =009 2-¥%:" =026 3% = G50 6" = 147

brp below measuring point i mrilliditer NTU Mepheiormetrnic Turbidity Units
°C Degrees Celsis m&icm Millisiermnens per centirneter PvC Potywinyl chioride
f feet st moan sea-level 3.4 Standard units
gpm Gallons per minute NA Not Applicable siom Microsiemens per cenbimeter
myil Milligrams per liter MR Mot Recerded YOO Vofatide Orgamic Compounds

smotorigritiogwateiantuat
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ARCADIS

Water Sampling Log

Project GM Annual Sie-wide GWS 2003 Project No. OHODR224.0006.00002  Page 1 of 1
Site Location Moraine, Ohio Date 9/17/2003
Site/well No. HR-8 Replicate No. Code No.
Waeather Sunay; 70°s Sampling Time: Begin 0832 End 0944
Evacuation Data Field Parameters
Measuring Paint Top of PYC Casing Color Colorless
MP Elevation (ft} 743.42 Odor None
Land Surface Elevation (f) RN Appearance “Clear”
Sounded Welt Depth it bmp) 6647 Pl 599
Depth to Water {ft bmp) 33.37 Conductivity
{mS/cm}
Water-Leve| Elevation {ft) 710.05 {usS/cm} 1.144
Water Column in Welt (ft) 33.1 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature {°C} 16.82
Galions in Well 5.296 Dissolved Oxygen {mg/L) 2.33
Gallons Pumped/Bailed ORP (mV;} 831
Prior to Sampling 8 Pumped

Sampling Method Low Flow

Sample Pump intake
Setting (ft brmp} 61 Remarks Sample time @ 0921
Purge Time begin 0856 end 0920 FDTW: 33.39
Pumping Rate 1200 mi/min
Evacuation Method Submearsible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOUCs (8260; 40 ml glass 3 HC, Cool
Sarnpling Personsiel 5. Clouse/D. Manzo
Weli Casing Volumess
Gal./F1. i = (.06 2" =016 3" = 037 4% = 355
it = 009 2%t =026 39" = 050 6% =147

vrap below measuning point it ritifer MTU tephelomeine Turbidity Units
# Degrees Celsng ms/izm  Milisiemens per centimeter P Polyinyt chloride
ft feet mist mean sea-level S Standard units
gom Gallons per minuie WA Not Applicable uSfom Microstiamens per centimeter
mel Rilligrams per Ber KR Not Recorded YO volatile Crgani Compounds
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ARCADIS
Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No. CHOOO234.0006.00002  Page | of 1
Site Location Maoraine, Ohio Date G/17/2003
Site/wWeil No, HR-10 Replicate No. Code No.
Weather Sunny/Windy; 70's Sampling Time: Begin 0946 End 1040
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation (ft) 742 .81 Odor None
Land Surface Blevation {ft) NM Appearance Clear
Sounded Weli Depth {ft bmp; 126.33 pH (5.0} 6.72
Depth to Water {ft bmp} 32.49 Conductivity
(mS/fcm;}
Water-Level Elevation {ft} 710.32 {uSfemy) 1,113
Water Column in Welf (ft) 93.84 Turbidity (NTU} NR
Casing Diameter/Type 2" Temperature (*C) 15.67
Gailons in Well 61 Dissoived Oxygen {mg/L) 0.67
Galions Pumped/Baited QRP (mV} -64.8
Prior tc Sampling & Pumped

Sampling Method Low Flow

Sampie Pump Intake
Setting {ft bmp} 121 Remarks Sample time @ 1022

Purge Time begin 1002 end 1021 FDTW: 32.49
Pumping Rate 1200 mi/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOCs (8260; 40 mi glass 3 HC|, Cool
Sampling Personnel S. Clouse/D. Manzo

Well Casing Volumes

Gal.iFt. W= (08 2= 16 3" = 037 4" = 65

1w 09 2% =026 W e 050 6" =147
bmp  below measunng point ™ miiiliter NTU MNephelomnetric Turbidity Units
2L Lregrees Cekius micm  Millisiernens per centimeter P Polyviryt chigride
ft festl Mt maan sea-level S Standard units
gpm  Gallons per minute M/A Not Applicable Lsfom Microsiemens per centimeter
mydl  Milligrams par #ter MR Mot Recorded pels volathle Craanic Compounds

grmotorieprriflogsiwatetanouy



S{RCROGE ] I RS RO F-ng 00T Brndums voalinp ey

SIUBLILLICH

P {4y Bwbind seyv Jsiepn 0} Uideq 5 {ten)) paduing 1siepp BIC]

GFTE ) Buibing sicieq seiem o) uideq TTol pajdwes awiy
ce9t (1) e jo wideq jejo UHUT (00T | Biey MOf
L9°¢] 65°¢1 £C°CI 6F ¢l 6T¢1 0r'el {0} ainessdwag
Iy 61171 L1 SN il 6ril {Losen)
aouUBIoNPpUOD Jyinads
LG 9L'G [8:8Y 689 ve'9 66'9 . {n's) jd
L90 0.0 L) 6L70 0670 911 ("/Bus} usBAXO panossiq
819- 9IL- L'L9 €eL- 098~ L8 . {sHoAlIU)
[BljuS)0d x0psy
1201 8101 Siot ciol 600 9001
oL} SIBIBEIR ]
CONT/LT/6 sieQ ATt Burdweg jo yidag
2001 peliels duing auitL 01-¥H "ON Hap Butioyuop
O DUIRIOH “U0nI0dI0T} SIOI0 [RI0ual) UOREDOT 81
COO00 9000 P6T000HO Jaguiny pelold

D07 HALINVEVL (7131d ¥ALVMANNOND
ONITdNYS SMOTd MO

SIAV oYY




ARCADIS

Water Sampling Log

Project Gi Apngal Site-wide GWS 2003 Project No. OHO00294.0006,00002 Page | of 1
Site Location Meraing, Ohio Date S9/17/2003
Site/Well No. HR-9 Repiicate No. Code No.
Weather Sunny/Windy, 70°s Sampling Time: Begin 1040 Eng 1128
Evacuation Data Field Parameters
Measuring Point Top of PYC Casing Color Coloriess
MP Elevation (ft} 743.51 Odor None
Land Surface Elevation (ft) NI Appearance Clear
Sounded Well Depth (ft bmip} 69.81 pH (s.u.} 6.97
Depth to Water (it bmp} 33.17 Conductivity
(mS/em}
Water-Level Elevation (ft} 710.34 {(LS/cm} 975
Water Column in Well (ft) 36.64 Turbidity {(NTU) NR
Casing Diameter/Type 2" Temperature (°C} 17.80
Gallons in well 5.86 Dissolved Oxygen {mg/t} 2.84
Galions Pumped/Bailed ORP (mV) 182.2
Prior to Sampling 5 Pumped

Sampling Method Low Flow

Sample Pump Intake
Setting (ft bmp) 64’ Remarks Sample time @ 1111
Purge Time begin 1051 end 1110 FDTW: 33.17
Pumping Rate 900 mi/min
Evacuation Method Submersible Pumnp
Constituents Sampled Container Description Number Preservative
Site specific VOCs (8260} 40 ml glass 3 HCL Cool
Sampling Personnel 5. Clouse/D. Manzo
Well Casing Volumes
Gal./Ft. -3 = 5.06 27 =018 3 0.37 4" = 0.65
14427 = 000 22" =026 3-B'= 050 6% = 1.47

bmp  below measuring point mi miltiiiter NTU Mephelometric Turbidity Units
“C Degraes Celsius mS/co Millisiemens per centimater P Palyvinyt chioride
£ feet mst mean sea-lovel S Standard units
gpm  Gallons per minute NfA Not Applicable pSfom Microsiemens per centimeter
mipl Milligrams per fiser MR Mot Recorded YGC Volatite Grganic Compounds

ametersgmriiingsivestenanal
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ARCADIS

Water Sampling Log

Project Gm Annual Ste-wide GWS 20603 Project No. OHOO0254 000600002 Page of 1
Site Location Moraine, Chio Date S/17/2003
Site/Well No. HR-15 Replicate No. Cade No.
Weather Sunny/Windy, 70's Sampling Time: Bagin 1330 End 1425
Evacuation Data Field Parameters
WMeasuring Point Top of PVC Casing Color Coloriess
MP Elevation {ft) 73374 Odor None
Land Surface Elevation (f: NM Appearance Clear
Sounded Well Depth {ft brap} 102 pH (5.0} 5.67
Depth to Water {ft bmp} 24.58 Conductivity
{mS/cm)
Water-Level Elevation {ft) 709.16 (LSfem) 920
Water Column in Well () 77.42 Turbidity {NTU} NR
Casing Diameter/Type 4" Temperature (*C) 15.20
Gallons in Well 50.32 Dissolved Oxygen (ma/l) 5.90
Gallons Pumped/Bailed ORP {(mV} -58.2
Prior to Sampling 10 Pumped

Sampling Method Low Flow

Sample Pump Intake
Setting (ft bmp) 97" Remarks Sample time @ 1412
Purge Time begin 1352 end 141} FDTW:. 2457
Pumping Rate 1390 mb/min
Evacuation Method Subrersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOCs (8260} 40 ml glass 3 HCL, Cool
Sampling Personnel S. Clouse/D. Manzo
Well Casing Volumes
Gal./Ft. =% = 0.06 2" =018 3" = 037 4" = 0.65
§-37 = 009 2%t =026 3-¥" = 050 8" =1.47

brap below measuring pont i millifter NTU Nephelometric Turbidity Units
" Degress Celsus msfom Millisiemens per centimeter YL Folyvinyl chioride
i feat mist mean sea-level 5.4 Standard ynits
g Gallens per minute RNIA Not Applicable psfom ricrosiemens per centinetar
mgdl Midligrams per ey NE Not Recorded WO Volatite Organic Compounds
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ARCADIS

Water Sampling Log

Proiect GM Annual Site~wide GWS 2003 Froject No. OHGO0294.0006.00002  Page 3 of 1
Site Location Moraine, Ohio Date 9/1712003
Site/Well No, W-3-N Replicate No. Code No.
Weather Sunny/Windy, 85° Samipling Time: Begin 1425 End 1540
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Cotlor Light Yellow
MP Elevation (ft) 733.66 Odor hNo
Land Surface Elevation (ft) NM Appearance Clear
Sounded Well Depth (ft bmp) 56.40 pH (s.u.} 6.87
Depth to Water {ft bmp) 24.23 Conductivity
{mS/om}

Water-Level Elevation {ft) 709.43 (HS/emy) 927
Water Column in Well (f) 32.17 Turbidity (NTL) NR
Casing Diameter/Type 4" Temperature {°C} 16.18
Gallons in Well 5.1 Dissolved Oxygen {mg/L) 0.86
Galions Pumped/Bailed ORP {mv) -87.8

Prior to Sampling 8 Pumped

Sampling Method Low Flow

Sarnple Pump Intake

Setting {(ft brmp} 52° Remarks Sample time @ 1507
Purge Time begin 1436 end 1506 FDOTW:  24.21
Pumping Rate 100G ml/min RB-103A @ 1530
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOUs (8260) 40 mi glass 3 HCI, Cool
Samipling Personne! 5. Clouse/D. Manzo

Well Casing Volumes
Gak/ft, T =008 2" =418 3" = 0.37 4" = 0,65
11T = 008 2-%3° =016 3% = 050 6" = 1.47

omp Delow measuring point i rrulbliter NTH Mephelometric Turbidity Units
* Degrees Celsiys mb/cm  Milisiemens per centimeter PC Polyvinyl chloride
ft feat st mean sea-level S Standard units
gy Gallons per minute NIA Nt Appicable WS Microsiemens per centimeter
iyl Mithigrams per bter MR kot Racorded YOO Vodatite Organic Compounds

waFtetannual 2303 GWS i s
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ARCADIS

Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project Mo, CHOO0294.0006.00002  Page 1 of 1
Site Location Moraine, Chig Date /1772003
SiteAWell No. Wed-N Repiicate No. Code No.
Weather Sunny/Windy; 80's Sampling Time: Begin 1630 End 1730
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Coiorless
MP Elevation {ft} 731.63 Odor None
Land Surface Elevation {f} N Appearance Clear
Sounded Weli Depth (ft brmp) 66.47 pH (5.1} 6.92
Bepth to Water (ft bmp) 22.15 Conductivity
{mS/om)
Water-Level Elevation {ft) 709.48 {uS/omy) 909
Water Column in Weil {ft) 44.32 Turbidity (NTU} NR
Casing Diameter/Typs 4" Temperature {°C) 16.46
Gallons in Well 26.59 Dissolved Oxygen (moft) NR
Gailans Pumped/Bailed GRP (mV) -9.7
Prior to Sampiing 9.5 Pumped

Sampling Method Low Flow

Sample Pump intake
Setting (ft bmp) 62 Remarks Sample time @ 1702
Purge Time begin 1637 end 1701 FOTW: 22.15
Pumping Rate 1300 mUmin
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOCs {(8260) 40 mi glass 3 HCI, Cool
Sampling Personnet 5. Clouse/D. Manzo
Well Casing Volumes
Gal./Ft. -4 = 506 2T =08 3" = 037 47 =565
%" = .08 2" =026 3w 050 6" =147

bmp  below measuring point i NTU Nephelometris Turbidity Units
“C Degrees Celsius mS/om s per centimeter P Foiyviryt chicride
ft feet mii wan sed-leval S Standard units
gpm Gallons per minute NAA Not Applicabie pSiom Microsiemens per centimeter
maft Milligrams per fiter ME Not Recorded YO Wolatiee Organic Compounds

gmosgrrfigtaatetanns
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ARCADIS

Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No. OHOO0294.0006.00002  Page 1 of 1
Site Location Moraine, Ohio Dats 9/18/2003
Site/well No. HR-5 Replicate No. Code No.
Weather Sunny, Clear; 85° Sarmpling Time: Begin 0735 Ead 0845
Evacuation Date Field Parameters
Measuring Point Top of PVC Casing Colar Light Yellow
MP Elevation {ft) 734.27 Odor Odor
Land Surface Elevation {fy M - Appearance Ciear
Sounded Well Depth {ft bmp) . 56.81 pH{s.u) 7.0
Depth to Water (ft bmp) 25.17 Conductivity
{mS/cm)

Water-Leve! Elevation {ft) 708.15 {pSicmy) 950
Water Column in Well (f1} 31.61 Turbidity (NTU} NR
Casing Diameter/Type 2" Temperature (*C) 16.55
Galions in Well 5.06 Dissolved Oxygen {mg/l}) 5.45
Gallons Pumped/Bailed CRP ImV) -6.9

Prior ta Sampling 4.5 Pumped

Sampling Method Low Flow

Sarnple Purmnp intake

Setting (ft bmpj 52 Remarks Sample time @ 0833
Purge Time begin 0808 end 0832 FDTW: 2513
Purmping Rate 900 mi/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site sneafic VOCs (3260} 40 mi glass 3 HCl, Cool
Sampling Personnel S, Clouse/D. Manzo
Gal./Ft, 3" = 0.37 4" = 065

¥ = .50 5% = 1.47

brop  below measuring point mi mitihiter NTU Mephetometro Turbidity Units
i Degrees Ceisius mS/om Millisiermens per centimeter PV Pabpvingt chlaride
ft feat ms! mean sea-level S Standard units
apm  Gallons per minute M/& Mot Ap ble uSicemn Microsiernens per ceptimetes
mgi  Miligrams per fiter MR Mot Recorded VG voiatite Organic Compounds

weatehannual 2003 QWS xio sk
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ARCADIS
Water Sampling Log

Project G Annual Site-wide GWS 2003 Praject No. OHO00294.0006.00002 Page | of 1
Site Location Muoraine, Ohio Date G/18/2003
SitesWell No. HR-1 Replicate No. Code No.
Weather Sunny, Clear, 7%° Sampling Teme: Zegin 0831 End 1022
Evacuation Data Field Parameters
heasuring Point Top of PYC Casing Color Colorless
MP Elevation (7t} 732.71 Odor None
Land Surface Elevation {ft) NM Appearance Clear
Scunded Weli Depth (ft bmp) 5821 pH (5.4} 7.09
Depth to Water (It bmp} 24.31 Conductivity
{mS/cm)
Water-Level Elevation {ft) 708.40 {pS/cm) 1,038
Water Column in Well (ft) 33.9 Turbidity INTU) NR
Casing Diameter/Type 2" Temperature (°C) 19.77
Gallons in Well 5.42 Dissolved Oxygen (mg/L} 6.63
Gallons Pumped/Bailed ORP {mV) 141.9
Prior to Sampling 3.5 Pumped

Sampling Method Low Flow

Sample Pump Intake
Setting (ft bmp) 55° Remarks Sample time @ 0955

Purge Time bagin 0941 end 0954 FDTW.  24.31
Pumping Rate 1000 mb/min DUP-127A
Evacuation Method Submersible Pump RB-104A coliected after HR-1
Constituents Sampled Container Pescription Number Preservative
Site specific VOUs (8260} 40 ml glass 3 HCI, Cool

Samphing Personnel S. Clouse/D. Manzo

Well Casing Volumes

Gal./Ft. - = 0.06 2" =016 3" = 037 44 = 265

ARt =009 24" = 026 W w 050 87 =147
brmp below measuring point i miliiter NTL MNephelometric Turbidity Units
o Degrees (elsius mSfem  Millisiemens per centimeter Py Polpviny! chioride
fr fest msi mean sea-level 5.4 Standard umits
gpm  Galions per minuie NAA Not Applicable psicrm Microsiemens per centimeter
migfl. Milligrams par iier MR Nest Recorded VOU Volatile Organic Compounds

et itognwatenansyst J003 GWS s s
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ARCADIS

Water Sampling Log

Project G Annual Site-wide GWS 2003 Project No. GHO00294 000606002 Page 1 of 1
Size Location Moraine, Ohio Date 9/18/2003
Site/wel No. W-2-M Replicate No, Caode No,
Weather Sunny, Warm; 80" Sampling Time: Begin 1040 Enct 1118
Evacuation Data Field Parameters
dMeasuring Point Tap of PVC Casing Cotor Light Yellow
BAP Elevation {ft) 731.68 Odor None
tand Surface Elevation {ft) NI Appearance Clear
Sounded Weli Degth {ff bmp) 58.60 [ RERTR 7.097
Depth to Water (ft bmp) 2116 Conductivity
{mS/am}

Water-Level Elevation (ft) 710.52 (pSfom) 997
Water Column in Weli (ft) 37.44 Turbidity (NTU) NR
Casing Diameter/Type 4" Temperature {°C) 15.97
Gatlons in Welt 24.34 Dissolved Oxygen (magfl) 2.86
Gatlons Pumped/Bailed ORP (mV} -61.2

Prior to Sampting 4.5 Purnped

Sampling Method Low Flow

Sample Pump Intake

Setting (ft brmp} 47 Remarks Sample time @ 1107
Purge Time begin 1051 end 1106 FDTW 21.17
Pumping Rate 1000 mb/mmn
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOCs (8260} 40 mi glass 3 HCl, Cool
Sampling Personnel S. Clouse/D. Manzo

Well Casing Volumes
Gal/Ft. 1-%" =0.06 27 =06 3" = .37 4" = 0.65
-4 = 0.08 2" =028 3= 050 6" = 1.47

tmp below measuring point i mithiliter [EE] Mepheiometric Turbidity Units
“ Degraes Celsius mS/om Milisiemens per centimeter PYE Fakyvingt chioride
ft feet misd mean sea-level s Standard units
aptn Gallons per minute MR Mot Anplicable pSom Microsiemens per centimeter
ot Mitligrams per liter MR Mot Recorded YGC Yotatie Organic Compounds

GTGEONS

gevatertiannust 2007 OWS xinxls
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ARCADIS

Water Sampling Log

Prolect GM Annual Site-wide GWS 2003 Project No. OHDO0294 D00B.00002  Page 1 of 1
Site Location Moraine, Ohio Date 9/18/2003
Site/wWell No. HR-4 Repiicate No. Code No.
Weather Sunny, Warm; 80's Sampling Time: Begin 1121 End 120G
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Light Gray
MP Elevation (ft) 742.60 Qdor None
Land Surface Elevation (f) Nt Appearance Clear
Sounded Welt Depth (it bmp} 55.85 pH {s.u 7.11
Depth 1o Water (ft bmip) 31.74 Conductwvity
{mS/crm)
Water-Level Elpvation (ft) 710.86 {pSiom) B44
Water Column in Well (ft) 34.11 Turbidity (NTW NR
Casing Diameter/Type 2" Temperature {°C) 16.28
Gallons in Well 5.46 Dissolved Oxygen (mg/L) 0.55
Gallons Pumped/Bailed ORP (mV) 181.9
Prior to Sampling 7 Pumped
Sampling Method Low Flow
Sampie Pump Intake
Setting (ft bimp} 62’ Remarks Sample time @ 1151
Purge Time begin 1135 end 1150 FDTW: 31.73
Pumping Rate 1300 mi/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOCs (8260) 40 mil glass 3 HCl, Cool
Sampling Personnet 5. Clouse/D. Manzo
Well Casing Volumes
Gal./Ft. -t = (.06 Z* =018 3% o= 037 4" = 68
-t =009 2-¥%" = 026 3" = 055 6" = 147
bmp below measuning paint i mittifiter NiU Nephelometric Turbidity Units
i Degress Celsius msfemy Millisternens per centimeter Py Polyenyl chioride
it feet sl mean sea-level .4 Standard units
aprn Gallons per minuie NiA Mot Applicable pSim Microsiemens per cantimeter
mail Rdligrams per liter NR Not Recorded VoL volatiie Grganic Compounds

iogDeatetantudl 7003 53 ol
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ARCADIS

Water Sampling Log

Project G Annual Site-wide GWS 2003 Project No. OHOOD2%4.0006.00002 Page 1 of 1
Site Location Moraine, Ohio Date 5/18/2003
Site/wel! No. HR-12 Replicate No. Code No.
Weather Sunny, Hazy, 857 Sampling Time: Begin 1250 End 1340
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Light Gray
MP Elevation (ft} 742 .64 Cdor None
Land Surface Elevation {ft) NM Appearance Cloudy
Sounded Well Depth (ft brnp)  131.50 pH (s 690
Depth to Water (¥t bimp) 31.22 Conductivity
{mS/fcm;
Water-Level Elevation {ft) 711.42 (wSfemy 1,217
Water Column in Well {ft) 100.28 Turbidity (NTL) NR
Casing Diameter/Type 4" Termperature {°C} 16.11
Gallons in Well 65.18 Dissolved Oxygen {mg/L) 0.56
Gallons Pumped/Bailed ORP (mv} -51.1
Prior to Sampling 7 Pumped
Sarnpling Method Low Flow
Sample Pump Intake
Setting (ft bip) 125 Remarks Sample time @ 1327
Purge Time bagin 1304 end 1326 FDTW: 31.20
Pumping Rate 11060 ml/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOCs (8260} 40 ml glass 3 HCI, Cool
Sampling Personnei S. Clouse/D, Manzo
Well Casing Volumes
Gal./Ft. -7 =006 2" =016 3" = 0.37 4" =055
14" = 0.08 2-° =026 3% = 050 8" = 1.47
brag below measuning point i mifliliter M7 Nephelometric Turbidity Units
s Degraes Celsius mS/om Millisiernens per centimeter BV Polyvinyt chioride
f1 feet resi mean sea-level 5.4, Standard units
apm Gallons per minute NiA Not Applicable ySfcm WhuCrosiemens par centimeter
myl  Milligrams per liter MR Mot Recorded VoL Yedatite Grganic Compounds
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ARCADIS

Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No. OHO00294.0006.00002 Page 1 of 1
Site Location Woraine, Ohio Date 9/18/2003
Site/Well No. HR-11 Replicate No. Code No.
Weather Sunny, Hazy: 85° Sampling Time: fBegin 1340 End 1435
Evacuation Data Field Parameters
Measuring Peint Top of PYC Casing Color Slightly Gray
MP Elevation (ft} 74333 Cdor None
tand Surface Elevation (1} NM . Appearance Slightly Cloudy
Sounded Well Depth (ft hmp} 6592 pH {5.u.) 6.80
Depth to Water (ft bmp) 31.88 Conductivity
{mS/cmy

Water-Level Elevation (ft) 711.45 {uSlcmy) 1,181
Water Colurmn in Well {ft) 38.04 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature (°C) 18,19
Gallons in Well 5.09 Disscived Oxygen (mg/L} 0.70
Gatlons Pumped/Bailed ORP {mV} 64.0

Prior to Sampling 4 Pumped

Sampling Method Low Flow

Sample Pump Intake

Setting (ft bmp) 64 Remarks Sample time @ 1414
Purge Time begin 1349 end 1413 FDTW: 31.89
Pumping Rate 700 mL/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOUs (8260} 40 mi glass 3 HCE Cool
Sampling Personnet S, Clouse/D. Manzo

Well Casing Volumes
Gal.fFt. 13 =008 2" 15 3" = 037 4" = 565
1-%" =509 AT =026 "= 050 6" =147

brp below measuring point il miltider NTLS Neghelometny Turbidity Unsts
. Degrees Cealsius mSfom Millisienens per centimeter Py Pobyvingt chloride
ft feet msi mean sea-levet S tancard unis
gom  Gallons per minute N/A Mot Applicable HSfom Nirrosiemens per centimeter
mgl Milligrams per liter MR Mot Recorded VO Volatle Organic Compounds
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ARCADIS

Water Sampling Log

Project G Annual Site-wide GWS 2003 Proiect No. OHOCU294.0006.00002 Page 1 of 1
Site Location toraine, Ohio Date 9/22/2003
Stefvwell No. GM-15 Replicate No. Code No.
Weather Rainy; 60's Sampling Tima: Begin 1000 End 1100
Evacuation Data Field Parameters
Measuring Point Top of Casing Color Light Gray
MP Elevation (ft) 725.23 Gder None
Land Surface Elevation {ft) Appearance. Clear
Sounded Well Depth {ft brmp) 9877 pH. (5.1} 7.03
Depth to Water (ft brnp) 18.45 Conductivity
(mS/icm)
Water-Level Elevation 1) 706.78 {1S/cm) 1,440
Water Column in Well {(ft) 80.32 Turbidity NTU} N/A
Casing Diameter/Type 2" Temperature (°C) 17.31
Gallons in Well 12.85 Dissoived Oxygen {mg/L} 0.70
Gallons Pumped/Bailed ORP {mV} -19.1
Prior te Sampling 70 Gallons
Sampiing Method Disposable Bailer
Sample Pump Intake
Setting {ft bmp} 95’ Remarks Sample time @ 1141
Purge Time begin 1114 end 1140 DTW final = 18.45
Pumping Rate 1000 mL/min MS/MSD's collected
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOCs (8260} 40 mi glass 3 HC!, Coof
Sarnpling Personnel S. Clouse/D. Yoder
Woell Casing Volumes
Gal./FtL. 1-%" =006 2" =016 3" = .37 4% = 585
1-%" =008 2-¥:" = 0.26 3% = 056 B8 =147
bmp below measuring point Il mikiliter NTU Nephelometric Turbidity Unéts
= Degrees Cesius mifom Rllisiermens per centimeter PYi Fodyvinyl chiorids
ft N st miean sea-level S tandard units
gpm Galions per mingdte [R7E:N Nat Apphrabie uSiom WMicrosiemens per centametes
mgi. Miligrams per Bter MR MNat Recorded VO Volatde Grganic Compounds

grnGiersgrmriiogsaatenannusl 2063 QWS sl s



PRISDIO0 (IEN/SIN

SIUBWIICH

SH81 :Buibind seuy Joiem o0} yidaq sSuojien £ paduingd Js1ep 12101
CH'R1 Buibing ai03ag Je12p8 01 Yidag I#11 padwies aung
LL86 ‘Hem jo yidaqy jeloL U w60 | a1ey MO|4
€41 0¢L1 6TLE LTLT LTLT 0z'L1 9T L1 (nY eimeredioa |
orbl 8O¥'I el €01 SO¥'1 SO7°1 60%° 1 {woygn)
AVUBIDNPUOD Joedg
0L €0'L £0L i 0L 0L 0oL (n'sipd
020 Lo vLO LLD 0%°D 780 6370 /By
uafAx( paajossIg
P61- 00T $6l- 0Ll vyl £l vy (SHOAHR)
[ENUI0d XOpey
OFtl LETE yeil T 811 SZll 44
sy I
CO0L/LL/6 e U321G JO JUIOAPHA Buydwes yo yidsq

LI

pajelg duind sl

SI-ND

OO auIrIoN onelodio]y SI00p [RIatar)

007 HILIWVAUVC O8I HILYMANNOYED

ONITdWVYS SMOTH MO

00009000 o L000HO

"ON [I9 M Buuojuop
LOHBOOT B8NS

Bquiny 198foid

SIQVYOYY




ARCADIS
Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No. OHOUU294.0006.00002  Page 1 of 1
Site Location Moraine, Ohlo Date G/22/2003
Site/wWell No. GM-16 Replicate No. Code No.
Weather Rainy; 60's Sampling Time: Begin 1700 End 1230
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Coloriess
MP Eievation {ft) 725.30 Odor None
Land Surface Elevation (ft) Appearance Clear
Sounded Well Depth (ft bmp)  57.05 pH (5.0.) 7.02
Depth to Water (ft bmp) 17.70 Conductivity
{rS/fcm}
Water-Leve! Elevation {f) 707.6 {us/emy) 1514
Water Colurnn in Well (1) 35.35 Turbidity (NTU) N/A
Casing Diameter/Type 2" Temperature {°C} 18.12
Gallons in Well 5.29 Dissolved Oxygen (mg/l} 1.80
Gallons Pumped/Bailed ORP {mV} 105.7
Prior to Sampling 8 Galions

Sampling Method Low Flow

Sample Pump Intake
Setting (ft bmp) 53 Remarks Sample time @ 1219
Putge Time begin 1157 end 1218 DTW final = 17.7
Pumping Rate 1300 ml/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific vOCs (8260) 40 mi glass 3 HCI, Cool
Sampling Personnel 5. Clouse/D. Yoder
Well Casing Volumes
Gal.fFt. 4" =0.06 Y= 016 3" = .37 T D5R
1A = (.02 2% = 0,16 3T = 050 8" = 1.47

bmp below measunng paint it rrdifiliter NTU Nephelometric Turbidity Units
“C Degreas Celsius mSfem Millislemens per centimeter 290 Folyvinyd chloride
i feat msi mean sea-level 5.4, Standard units
gpn Gatlons per mintge MAA Mot Applicable ESfCm Microsizmens per centimeter
gl dtigrams per liter MNR Not Recorded Yo Yolatiie Organic Compounds
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ARCADIS
Water Sampling Log

Project G Annual Site-wide GWS 2003 Project No. OHO0C294.00068.00002  Page |1 of 1
Ske Location Moraine, Ohio Date /2272003
Sitefwell No. GM-20D Replicate No. Code No.
Weather Cvereast; 70's Sampling Time: Begin 1315 End 1414
Evacuation Data Field Parameters
Maasuring Point Top of Casing Color Colorless
MP Elevation (ft} 727.26 Odor None
Land Surface Elevation {ft) NA Appearance Clear
Sounded Well Depth {ft bmp) 100.00 pH(s.ud 713
Depth to Water (ft bmp) 18.80 Conductivity
{mS/cm)
Water-Level Elevation (ft) 708.56 {pSfcm) 1,050
Water Column in Well {f1) 81.10 Turbidity (NTU) N/A
Casing Diameter/Type 4" Temperature (°C) 15.20
Gallons in Well 52.7 Dissolved Oxygen (mg/l) 0.75
Gallons Pumped/Bailed QRP {mV} 137.2
Prior to Sampling 7 Gailons

Sampling Method Disposable Bailer

Sample Pump intake
Setting {ft bmp} 95 Remarks Sample time @ 1356
Purge Time begin 1342 end 1355 DTW final = 18.89
Pumping Rate 850 mL/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOCs (8260) 40 ml glass 3 HCI, Cool
Sampling Personnet 5. Clouse/D. Yoder
Well Casing Volumes
Gal./Ft. 1% = 008 2" =036 3" = (.37 4" = .65
1-%" = 0.09 2-" = .26 3T = 0.50 & = 1.47

bmp  below measuring pont il mitlifiter NTU Nephelometric Turbidity Units
“C Degrees Celsus mSicm Millisiemens per centimetsr P Bolpanyl chionde
ft feat misi mean sea-level 5.LL Standard units
gpm Gallons per minute Bl7A Not Aoplicable pSfom Microsiemens per centimeter
mol Mitligrams per liter NF Mot Recorded YT Yolatile Organic Compounds

grtorsigrmriblogsivaedanacsl 003 GWS 5



s sanp) Mg b papege

1YY 9B 0} uida(]
ojeg Je1em 03 yida(

e Jo wdag (ejoL

SUOJED £

9ctd

I Y

SJUBLLILLIOT)

padiing 19)EM 18I0 L
padureg st |

ajen Mol

0T¢ 61l ei¢d Lel {n) auneiadwis}
00l 080’1 6v0°1 P01 {worgn)
souronpUoD oioads
€rL il 9L 6L {ns)Hd
L0 80 LR} it {1/6W)
uaBAXO parossi(]
TLEl £LEY F8el ol {syonL)
[eualod XOpay

geel el 6vel arel

S|

2jed

paylels ding sty

u3210§ 10 HEOUPIA

QOT-ND

Oy 2WRIO uoneiodioy SI010 {RIaUD

0000 9000 PETOOOHO

9071 ¥ALINYEV A1314 ¥3LYMANNOUD
ONITJWNVYS SMOE MO

slolpuwiered
Buydweg jo ydsd
‘ON I Buuopuon
uoREBOOT 8IS

Jagunp 1pefoid

SIAVOUY




ARCADIS

Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No. CHODD294.0006.00002 Page 1 of 1
Site Location Moraine, Ghio Date Q2212003
SiteAvell No. WSU-24 Replicate No. Code No.
Weather Qvercast, Raining; 75 Degrees Samphing Time: Begin 1414 End 1508
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Light Gray
MP Elavation (ft} 725.10 Odor None
tand Surface Elevation (ft) NR Appearance Colorless
Sounded Well Depth (ft bmp) 64.50 pH .U 7.12
Depth to Water {ft bmp) 16.60 Condactvity
{mS/cm)
Water-Level Flevation (ft) 708.5 {pSfom) 1,270
Water Column in Well {ft) 47.90 Turbidity (NTU) N/A
Casing Diameter/Type 2" Temperature (°C) 15.38
Gallons in Well 7.67 Dissolved Oxygen {mg/L} 5.64
Gallons Pumped/Baited ORP {mV} 162.0
Prior to Sampling 7 Gallons
Sampling Method Ltow Flow
Sample Pump Intake
Setting (ft bmp} ~59 Remarks Sample time @ 1429
Purge Time begin 1414 end 1428 DYW final = 16.61
Pumping Rate 1,006 mLimin
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOCs (8260} 40 mi glass 3 HCI, Cool
Sampling Personnel S. Clouse/D, Yoder
Wwell Casing Volumes
Gal./Ft. ¥ =008 =018 3" o= 037 4% = 065
- =008 27" =026 3% = 050 §" = 1.47
bmp  below measuning point ol NTU Nephelometric Turbidity Units
“C Degrees Celsius mSiom Miliiemens per centimetsr Py Polyvingt chioride
ft fegl mist meat sea-evel 5. Standard anits
gpm  Gallens per minute NiA Not Applicable us/om Wicrosiemens per centimeter
g/l RAitigrams per lter NRE Not Recordesd YGOC Yedatile Organic Compounds
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ARCADIS

Water Sampling Log

Project G Annual Site-wide GWS 2003 Project No. GHOO0294. 000600002 Page 1 af 3
Skte Location Moraing, Ohio Date /2212003
Site/well No. ON-13 Repiicate MNo. Code No.
Weather Overcast, Wet, 70 Degrees Sampling Time: Bagin 1442 End 1456
Evacuation Data Field Parameters
Measurirg Point N/A Color Colorless
MP Elevation (ft) NAA Odor Naong
Land Surface Elevation {ft) N/A Appearance Clear
Sounded Well Depth {ft bmp) N/A pH {s.1.) N/A
Depth to Water {(f{ bmp) N/A Conductivity
(mSfcmy
Water-Level Elevation (fi) N/A {us/omy N/A
Water Column in Well (ft) NAA Turbidity (NTU) N/A
Casing Diameter/Type N/A Temperature (°C) N/A
Gallons in Wek N/A Dissolved Oxygen {mg/L) N/A
Galions Pumped/Bailed ORP (mV} N/A
Prior to Sampling NFA

Sampling Method Grab

Sample Pump Intake
Setting {ft bmp) N/A Remarks Sample time @ 1453
Purge Time begin 1442 and 1452 DTW final = N/A
Pumping Rate N Well is running.
Evacuaticn Method Submersible Pumg
Constituents Sampled Container Description Number Preservative
Site-Specific VOUs (8260} 4G ml giass vial 3 Cool, HCH
Samping Personnel 5. Clouse/). Yoder
Well Casing Volumes
Gal./Fe. 1-%" = 5.06 2" =316 3 337 4w {65
1% =000 - =025 34T = 050 8" = 1.47

bmp below measuring point mi raitkhter NTU Nephelometric Turbidity Units
= Degrees Leisius msiom  Millisiernens per centimeter e Polyvinygl chioride
ft fest mst miean 5 & 5.4 Standard units
gpm Gallons per minute NAA Mot Apphcable usiom Microsiemens per centimeter
g, hlligrams per Bier NR Mot Recorded VGC Valatile Crganic Compounds

grmisgmidiogsewiaterannuat 2003 GWS sl






ARCADIS

Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No. OHOGO284 0006 00002 Page 1 of 1
Site Location Moraine, Ohio Date 9/22/2003
Sitefwell No. GM-18 Replicate Neo. Code No,
Weather Querecast; 70's Sampling Time: Begin 1500 End 1615
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Coior Light Gray
MP Elevation {ft) 723.80 Odor None
Land Surface Flevation (ft Appearance 51 Cloudy
Sounded Well Depth {ft bmp) 53.01 pH (8.0 7.17
Depth to Water (ft brp) 16.08 Conductivity
{mS/em)
Water-Level Elevation (ft) 707.72 {uS/cm) 1,473
Water Column in Well {ft) 36.93 Turbidity {NTU} N/A
Casing Diameted/Type 2 Temperature (°C) 16.41
Gallons in Well 5.91 Dissoived Oxygen (mg/h) 5.85
Gallons Pumped/Bailed ORP (mV} 15.7
Prior to Sampling 7 Gallons
Sampling Method Low Flow
Sample Pump Intake
Setting {ft bmp) 48 Remarks Sample time @ 1533
Purge Time begin 1513 end 1527 DTW final = 16.07
Pumping Rate 1050 mi/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOCs (8260) 40 ml glass 3 HCI, Cool
Sampling Personnet 5. Clouse/D. Yoder
Well Casing Volumes
Gal./Ft. 1-4%" = 008 2" =018 3% = 037 A7 =065
" = 0.09 2% =026 31" = 0350 &" =147
bmp  below measuring point m miflititer MU Mephelometnc Turbidity Units
s Degress Celsius mSicm Millisiamens per centimeter T Folyvinyt chloride
fr faet ms mean sea-level s Stardard units
gpm Gailons per minute MA Not Applicable ws/am Microsiemens per Centimeter
mgf Milligrams per liter MR Mot Recorded VGC Votatile Organic Compounds
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ARCADIS
Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No. CHOO0294 0006.00002  Page dof 1
She Location Moraine, Ohio Date 5/23/2003
Site/Well No. GM-30 Replicate No. Code No.
Weather Warm, Clear Sampling Time: Bagin 0810 End 1242
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Yellow gray
MP Elevation {ft) 732.33 Odor Strong
Land Surface Elevation (ft) Appearance Cloudy
Sounded Weil Depth {ft bmp) 40.00 pH {s.u) 6,92
Depth to Water {ft bmp} 25.50 Conductivity
{mS/cm)
Water-Level Elevation (ft) 706.83 {u5/fcm) 2,217
Water Column in Well (ft) 14.9 Turbidity (NTU} N/A
Casing Diameter/Type 2" Temperature {°C) 17.13
Gallons in Welt 2.32 Dissolved Oxygen (mg/t) 2.67
Gallons Pumped/Baited ORP (mV} -68.9
Prior to Sampling 16 Gailons

Sampling Method Bailer

Sample Pump Intake
Setting (ft bmp} 35' Remarks Sample time @ 1145

Purge Time begin N/A end  N/A DTW final = 2550
Pumping Rate N/A
Evacuation Method Submersible Purap
Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (8260) 40 ml giass 3 Cool, HCL
irons & Manganese Tot. (60104} i L plastic 1 Cool, HNO,
Iron & Manganese Diss. (6010A) 1 1. plastic 1 Cool, HNO,
Chlorides (S8M325.23/5uifate 250 mi plastic 1 Cooi
Sulfide (SM376.1) 200 mi plastic 1 Cool, NaOH/ZnAc
TOC (SM415.%) 40 mi glass vials Z Cool, H,50,
Light Hydrocarbons (AM18G) 40 mi amber glass vials 2 Cool

Sampling Persorne! 5. Clouse/M. Adkins

Well Casing Volumes

Gal./Ft. = 006 =016 3= 037 4" = .65

1257 = 0.08 2 =026 3% = 050 5% =47
bivp below measuring point a3t rahliter NTU Nephelometric Turbidity Units
o Degrees Celsius mS/em Millisiemens per centimeter e Polypviny chinride
ft feqt st mean sea-level 5., Standard units
apim Gallons per minute M/ Met Applicable uSfemn Microsiernens per cestimeter
mg/l Milligrams per fiter KR tot Recorded VGOT Vedatite Grganic Compounds
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ARCADIS

Water Sampling Log

Project G Annual Site-wide GWS 2003 Proiect No. OHOOD294.0008.00002  Page 1 of 1
Site Location Moraine, Ohio Datg 9/23/2003
Site/well No. GM-27 Replicate No. Code No.
Weather sunny, 70's Sampling Time: Begin 1415 End 1550
Evacuation Data Field Parameters
Measuring Point T0C Color Light Gray
MP Elevation {ft} 730.57 Odor An odor
{and Surface Elevation {ft) NM Appearance Clear
Sounded Wall Depth (ft bmp) 50.00 pH (s.u} 6.89
Depth to Water {ft bmp) 2077 Conductivity
{mS/cmj
Water-Level Elevation (ft} 709,80 {uS/ern) 1,366
Water Column in Well () 28.3 Turbidity (NTU} [
Casing Diameter/Type 2" Temgperature (°C) 17.64
Gallons in Well 4.528 Dissolved Oxygen {mg/L} 2.18
Galions Pumped/Bailed ORP {mV) 133.4
Prior to Sampling 5 Gallons
Sampling Method Low Flow
Sample Pump Intake
Setting {ft bmp) 45 Remarks Sample time & 1541
Purge Time begin 1517 end 1540 DTW final = 21.70
Pumping Rate 650 ml/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site specific VOCs (8260) 40 mi glass 3 Cool, HC!
Sampling Personnel S. Clouse/M. Adkins
Well Casing Volumes
Gal.fFt. T-h" = 0.08 2" =015 3" o= 037 4" = {85
1% =0.09 22" = 026 3" = 050 6" = 147
bmp  below measuring point mi rritfifiter NTU Nephelometric Turbidity Umits
*C {xagrees Celshis mSiom Millislernens per centimeter Py Polyiny chionide
ft feet st mean sea-ievel S8 Standard unils
gom Gafions per mindte Ni& Nat Applicable uSfom Microsternens per centimeter
o/l Riigrams per titer NR Mot Recorded el Yolatile Organic Compounds
arnstarsgrne vatepannual 2003 GwSaxdsxis
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ARCADIS
Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No. CHOOU234 0006 00002 Page 1 of 1
Site Location Marame, Ohio Date 92372003
SiteAnell No. GhM-23 Replicate No Code No,
Weather Warm, Sunny; Hi 70 Sampling Time: Begin 1600 End 1745
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Coior Colorless
MP Elevation {ft; 730.99 Odor An odor
Land Surface Bevation {f1) Appearance Clear
Sounded Well Depth {ft bmp) 34 SpH 5.} 673
Depth to Water {ft brmp) 22.05 Conductivity
{mS/cm}
Water-Leve] Elevation (ft} 708,94 {usfemy 2,258
Water Column in Well {f1) 11.95 Turbidity (NTU} N/A
Casing Diameter/Type 2" Temperature {°C) 17.38
Gallons in Well 1.912 Dissolved Oxygen {mg/L) 0.85
Gallons Pumped/Bailed ORP {mV} 198.8
Prior to Sampling & Galions Pumped

Sampling Method Low Flow

Sample Pump Intake
Setting (ft b} 9 Rernarks Sample time @ 1642

Purge Time begin 1616 end 1640 DTW final = 22,05
Pumping Rate 1000 mL/48 sec
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (8260; 40 mi glass 3 Cool, HCL
fron & Manganese Tot. (60104} 500 mi plastic 1 Cool, HNO;
Iron & Manganese Diss. (6010A) 500 mi plastic ] Cool, HNO,
Chiorides {SM325 2)/Sulfate 250 ml plastic i Cool
sulfide (SM376.1) 500 m! plastic 1 Cool, NaOH/ZnAc
TOU {SM415.1) 40 ml glass vials 2 Cootl, Hy50,
Light Hydrocarbons {AM18G) 40 ml amber glass viais 2 Cool

Sampling Personnel 5. Clouse/M. Adkins

Well Casing Volumes

Gal./Ft, -4 = 508 2" =016 3" = .37 4% = 565

13w 00 24T =026 3% = 050 6= 147
omp below measunng poin i rrifitliter NTU Mephelometric Turbidity Units
= Degress Celsius m&/om Mifllsiemens per contimeter P Pabaviny! chioride
it feet ms mean sea-tevel 5.4, Standard units
gofm Gallons per minuge NFA Not applicable S MiTrosiemens per centimeter
mg/l Milligrams pe rR Mot Recorded YO Yolatite Organic Compounds
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ARCADIS
Water Sampling Log

Project GM Annual Ste-wide GWS 2003 Project No, OHOG0294.06.02 Page 1oof 1
Site Location Moraine, Ohio Bate 9724/2003
Site/wWell No. Gh-28 Rephicate No. Code No
Weather Sunny, 60’5 Sampling Time: Begin G745 End 0930
Evacuation Data Field Parameters
Measuring Point Tap of Pv(C Casing Color Brown
MP Elevation (It} 730,78 GOdor None
tand Surface Elevation {51} Appearance Cloudy (silty)
Sounded Well Depth (ft bmp) 32.51 pH .0 668
Depth to Water {ft bmp} 24,93 Conductivity
: : - {mSformny
Water-Leve! Elevation (ft) 705,85 {uSsfems} 2,27
Water Column in Well (fu 7.58 Turbidity (NTW) N7A
Casing Diameter/Type 2" Temperature (°C} 16.81
Gallons in Well 1.21 Dissolved Oxygen (mgL} G.13
Gallons Pumped/Baided ORP {m\V) -118.6
Prior to Sampling 9 Purnped
Sampling Method Low flow
Sample Pump Intake
Setting {ft bmp? 28 Remarks Sample time @ 08458
Purge Time pegin 0825  end (845
Pumping Rate {gpm) 1500 mi/min DTW final = 24 93
Evacuation Method Peristaltic pump
Constituents Sampled Container Bescription Number Preservative
Site-Specific VOCs (8260 40 mi glass vial 3 Cool, HC
fron & Manganese Tol (60104} 500 mi plastic 1 Cool, NGy
fron & Manganese Diss, (66104 500 mi plastic 1 Coot, HND,
Chlorides {SM3225.2) 25G mi plastic i C ool
Sulfide (3M376.1) 500 mi plastic 1 Cool, NaDH/ZnAc
TOC (SM415.1) 40 i glass vial 2 Caal, H,50,
Sulfate (SM375.4; 250 mi plastic i Cowt
Light Hydrocarbons (AM 1805} 40 mi amber glass vials 2 Cool
Samplng Personnel 5. Clouse/M. Adking
Well Casing Volumes
Gal./Ft. Vet = .06 2" =04 G537 4" = G.6S
2-4" = 053 &' =147
il NTUY 1w Turbidity Urits
meim T centimeter [
75 S.U.
MR HES®a4!
MR VGT

Lo Banneal
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ARCADIS
Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No. CHO00294 06,02 Page 1 of 1
Site Location Moraine, Ohio Date S/24/2003
Site/Weil No. Gh-22 Repiicate No. DUP-128A @ 1052 Code No.
Weather Cloudy; 70's Sampling Time: Bogn 1010 End 1145
Evacuation Data Field Parameters
Measuring Point Top of PYC Casing Color Light brown
KP Elevation {2 728.28 Cdor None
Land Surface Flevation it Appearance Shghtly cloudy
Sounded Well Depth (ft himp; 55.69 pH 5. 7.04
Depth 1o Water {ft bmp} 22.35 Conducivity
o EnSiam
Water-Level Elevation (1) 705.93 (USfomy 1.587
Water Column in Well (ft} 33.34 Turbrdity (NTU} N/A
Casing Diameter/Type 2" Temperature {°C} 18.45
Gatlons in Well 533 Prssodved Oxygen (mo/L} 1.20
Gallons Pumped/Bailed ORP {mV) 74.6
Prior to Sampling 10 Pumped

Sampiing Method Low flow

Sample Pump intake
Setting (ft brnp) 50 Remarks Sample time @ 1042
Purge Time begin 1022  end 1041
Pumping Rate (gpm) 1150 ml/min DTW final = 22.30
Evacuation Method Peristaltic pump
Constituents Sampled Container Description Number Preservative
Site-Specific VOCs {8260) 40 mi glass vial 3 Cool, HCI
ron & Manganese Tot 63104} 500 mi plastic 1 Cool; HN,
fror & Manganese Diss. (6010A) 500 mi ptastic H Cool, HNG,
Chignides (SM325.2) 250 mi plastic 1 Cool
Suffide (SM376.1) 500 mi plastic 1 Cool, NaQH/ZnAc
TOC (SM415.7) 40 mif glass vial 2 Cool, H,50,
Sulfate (SM375.4) 250 mi plastic 1 Cont
Light Hydrocarbons (AM 180G} 40 ml amber glass vials z Coot
Samphng Personngl S, Clouse/h. Adking
Well Casing Volumes
Gal /Ft. et w 506 2N 016 3T = 437 4% = 365
i = 000 T =026 3% = 050 & . 147
bing below measuning pom? i NTU Nephelometric Turbidity Units
* ot eluins mbiem Williiemens per cer PV Pohwinyl chicride
{ msi rean sea-ievel Standard 3
MiA Mot Applicable SArrosie 4 ner Centimetsr

GAPUBLICGIAGTORDG M

MR Not Re 5(d

crervibe 200 Rannual 2003 WS s

Volatiie Crganic Compounids
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ARCADIS

Water Sampling Log

Proiect GM Annual Site-wide GWS 2003 Progect No. OHC00294.06.02 Page 1 of 1
Site Location Morsine, Ohio Date 92472003
Site/Wedl No. Gh-21 Repglicare No. Code No.
Weather Sunny, wind; 807 Sarmphing Time: Begin 1315 End 1430
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Light gray
MP Elevation if1 723.50 Odor None
Lang Surface Elevation () Appearance clear
Seunded Well Depth (7t bmp) 54.76 pH 5.0 7.05
Depth to Water {ft bmp) 16.26 Conductivity
: ’ ’ msS/iom)
Water-Level Elevation (53 70724 {LS/omy 1,181
Water Column in Weli (fr) 38.5 Turbidity (NTU) N/A
Casing Diameter/Type 2" Temperature (°C} 18.39
Galions in Well 5.16 Dissalved Oxygen (mg/L) 0.75
Gallons Pumped/Bailed ORP {mv) -26.7
Prior to Sampling & Pumped
Sampling Method Low flow
Sample Pump Intake
Setting {ft brmp} 49’ Remarks Sample time @ 135%
Purge Time begin 1332  end 1354
Purnping Rate {gpm} 1000 mi/min BTW final = 15.26
Evacuation Method Submersible pump RB-105A @& 1420
Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (8260 48 mi glass via! 3 Cool, HC!
As, Ba, Fe, Mn Tot. (6010A) SO0 m! plastic 1 Cool, HND,
As, Ba, Fe, Mn Diss. (50104 500 mi plastic 1 Cootl, HNO,
Chlorides (SM325 250 fate 250 mif piastic 1 Cool
Sulfide (SM376.1) 500 mil plastie 1 Cool, NaOH/ZnAc
TOC (SM415.1; 40 mlvoa Z Coal, H,50,
Light Hydrocarbons (AMT8G) 40 mi amber glass vials 2 Cool
et
S,
R,
Sampiing Personnel 5. Clouse/M. Adiing
Well Casing Volumaes
Gal./Ft, = 0.08 V=08 3 0.37 4° =085
=58 2T = 528 3 G50 57w 147
NTY Nepnelometric Turbidity Units
B
LS S DR Lentimeter
VoD nic Compounds
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ARCADIS

Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No. OHO00294 06 02 Page 1ot 1
Site Location Moraine, Ghio Bate 972472003
SiteAwell No. 39 Repficate No. Code No.
Weather Sunny, windy: 705 Sampling Time: Begin 1455 End 1510
Evacuation Data Field Parameters
Measuring Point NIA Color Yellow
MP Elevation (0 M4 Cdor No
Land Surface Elevation (fH) N Appearance Slightly Clougy
Sounded Well Depth (ft b BAA pH {50} N/A
Depth to Water (fi bmip) M/A Conductivity
(mdiom)
Water-Level Elevation (5} A {pSiems N/A
Water Column in Welt (ft) NZA Turbidity INTU} N/A
Casing Diameter/Type NZA Temperatuse {°F) N/A
Gallons in welt /A Dissolved Onygen (mg/L) N/a
Galions Purnped/Bailed ORP Imv) MNIA
Prior to Sampling NAA
Sampling Methog Grab
Sample Pump Intake
Setting (ft bmp) M/A Remarks Sample time @ 1505
Purge Time begin 1455  and 1508
Pumping Rate {gpm) NAA CTW final = N/A
Evacuation Method NFA 31-off line; therefore, sampled 39

Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (8260 40 mi glass vial 3 Cool, HC;
Sampling Personnel 5. Clouse/M. Adkins
Wei Casing Volumes
Gal./Ft, k=008 z" G0.65
1 7
bl below m ) Rt MTL M Turbidity Unity
o Degrees Caliiug [y o,
i1 feet § i g

Mot

goorided

posl

L3

YOO

$ per centimeter







ARCADIS

Water Sampling Log

Profect GM Annuat Site-wide GWS 2003 Project Na. 0OHO00294.06.02 Page 1 of i

Site Location Moraine, Ohia Date 9/24/2003

Site/Weldl Mo, GM-11 Renlicate No. Code No.

Weather SUnny, wanm; 80's Sampling Time: Begin 1520 Enl 1600

Evacuation Data Field Parameters

Measuring Point Top of Casing Cotor Light yeliow

MP Elevation {f} 723.71 Odor None

Land Surface Flevation (fts Appearance Clear

Sounded Welt Depth (%t brp) 98.40 oM (s} 677

Depth to Water (ft brp) 16.40 Conductivity

Aoy

Water-Level Elevation {f) 707.31 {157y 979

Water Column in Well (ft) 8z Turbidity (NTU) N/A

Casing Diarmeter/Type 2" Temperature (°C) 16.18

Galions in Well 13.12 Dissclved Onygen {mg/Ll 1.24

Gallons Pumped/Bailed ORP (mvy 161.7

Pricr to Sampling 6 Pumped
Sampling Method Low Flow
Sample Pump Intake
Setting {ft bmg) a3’ Remarks Sample time @ 1553

Purge Time begin 1538  eng 155

Pumping Rate (gpm) 1300 mi/min DIW final = 15,35

Evacuation Method Submersible Pump

Constituents Sampled Container Description Number Preservative

Site-Specific VOCs (8260} 40 md glasy vial 3 Cooi, HCI
S
et
R
T ————
R
e ———
et
B
et
e

Sampling Personnal 5. Clouse/vd. Adking

Gal./Ft. = {65

=747

bp  below measys NTU 5

o Dogrees 78

5.4,

G uS/om 8 :

migfL YO Voiatile Greanic Compounds
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ARCADIS
Water Sampling Log

Project GM Annual Stte-wide GWS 2003 Project No, OHC00294.06 02 Fage 1 of 1

Site Location Moraine, Ohio Date 9/24/2003

Site/well No GRA-TT Replicate No. Code Na

Weather sunmy, warm; 80's Sampling Time: Begin 1650 Erict 1650

Evacuation Data Field Parameters

Measuring Point Top of PVC Casing Cotor Coloriess

MP Elevation {f 723.84 Cdor Nane

Land Surface Flevation () Appezrance Clear

Sounded Well Depth (f1 b 48.60 pH {s.u) £.91

Depth to Water ft bmp) 16.10 - Conductivity

. {mSicre)

Water-Leve! Flevation o) 707.74 {uS/omy) 1,242

Water Column in weil (it 32.5 Turbidity (NTU} N/A

Casing Diameter/Type 2" Temperature (°C) 18.56

Gallons in Weli 5.2 Dissolved Oxygen {mg/ 0.72

Gallons Pumped/Bailed ORP {mv) 1849

Prior 1o Samphing 2 Pumped
Sampling Method Low flow
Sample Pump tntake
Setting (it bmp) 52 Remarks Sample time @ 1635

Purge Time begin 1618  end 1634

Pumping Rate igom) 600 mb/min DTV firal = 16,10

Evacuation Method Submersible purmp

Constituents Sampled Container Description Number Preservative

Stte-Specific VOCs (8760} 40 mi glass vial 3 Caol, HCI
e,
S,
e
e
S
e
e
P
e

Sampling Personns| > ClouseM Adking

Well Casing Volumes
Gal./Ft, %"= 00A It =016 3" = 037 4" = 65
= 309 It =026 2" w D50 -

g NTU Turbidity Units

e e nens per centhneter Py

it s ET

[HE My, uSiom neter

MG, NR VoL FIC COmpounids




SPREDOT DOY A0 P e

SHUBLUIWLIOD
0191 ‘(W) BuiBing seyy ssiep o Yidag ¢ (1e) padiungd ssieap e10 |
01er  :{y) BuiBing siojeg Jeepn o dag SEy| pajdules auit)
09°8¥ (W) frepn Jo ydeq jejo). w9 Y MO|4
9¢'81 SCR1 P81 £0°81 StLt {D) ameladuigy
Al Tz 0FeT 6571 el (io/gn)
BOUBIONPUCY oyioads
160 76'G 769 L69 66’ {(nsiHa
Lo L0 L0 8L0 P80 ("1/6w) uabAx(y panjossig
6781 vEo1 Lovi 6971 96 [(s)ongiu) [enuaIc Xopay

FE9] 1£9] 8791 $791 zz91
=Y SipleuRIey
CO0LTT/6 sle(] 28 Bundwes Jo yideg
810} Palels dung aul) LI 'ON flapa Burojuopy

OO DuROW “uoneIodio]y SIoloN A LTTETN

00009000 ¥6TO00HO

D07 ¥31LIWVHVYd a3 HALYMANNOYD
ONFIdINYS SMOTd MO

uoneso BYg

fagquiny 1osfoig

SIAVOY




ARCADIS
Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project Mo, OHCO0294.06.02

Site Location tMoraine, Ghin

Page 1 of 1

Date S/24/2003
2L

Site/Well No. GM-5 Replicate No. Code No. ———
Weather sunny, windy: 80' Samipling Time: Begin Exici 1735
Evacuation Data Field Parameters
Measuring Point Top of Casing Color Coloriess
MP Elevation i) 724.07 Odar None
iard Surface Elevation (1) Appearance Clear
Sounded Well Depth i1 bmp) 935 pH (5.0 7.05%
Depth to Water it bmp) 16.67 Conductivity

. mSicmy
Water-Leve] Flevarion ¢ft) 707.40 {uS/omy 2989
Water Column in well (ft: 82 83 Turbidity (NTU; MN/A
Casing Diameter/Type 2" Ternperature (°C) 17.05
Gailons in well 13.25 Dissalved Oxygen (mg/L) 2.65
Galions Pumped/Baiiad ORP {mV) 174.5

Prior to Sampling 5 Pumped
Sampling Method Low Flow

Sample Pump Intake

Setting (ft brmp} 90" Wouldn't go deeper; Remarks Sample time @ 1726

Purge Time begin. 1711  end 1725

Pumping Rate {gnm; 800 mU/min DTW finel = 16.67

Evacuation Method Submersible Pump

Constituents Sampled Container Description Preservative

Ste-Specific VOCs (8760) 40 mi giass vial Cool, HCI

e e

R,
e
e
et
P,
e
S

Sampling Personnel 5. Clouse/M, Adking

Well Casing Volumes

Gal./F1. 2% = 016

2-%7 = 076
nnp mi MTU
“C mSfom BT

it AN $67 S
Not Apphcable Sfom
i
Nat Recorded ieln

a4 2503 GWS i
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ARCADIS
Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No. OHO00294.06.02 Page 1 of i
Site Location Morame, Ghin Bate 9/2442003
Site/Well No. GRA-10 Replicate No. Code No,
Weather Sunty, windy: Hi 70% Sampiing Time: Bagin 1735 5 1845
Evacuation Data Field Parameters
Measuring Point Top of PYC Casing Cofor Coloriess
MP Elevation (0 723.46 Gdor None
Land Surface Blevation ) Appearance Clear
Sounded Well Depth (it bmp) 48.55 pH {50 6.96
Depth to Water i1 bmp) 13.70 Conductivity -
{ms/cm)
Water-Level Fievation £f5) &7 {uSsierm) 102
Water Column n Well (%) 34.85 Turbidity (NTU} NfA
Casing Diameter/Type s Temperature (°C) 17.25
Gations in Well 5.576 Dissoived Oxygen (mo/t} 1.86
Gallons Pumpead/Baied ORP (mv} 2347
Prior to Sampling 4 Pumped
Sampling Method Low fiow
Sarmple Pump Intake
Setting {ft bmp) 43 Remarks Samole time @ 1804
Purge Time begin 1750 end 1303
Pumping Rate (gpm) 800 mi/min DTW final = 16.38
Evacuation Method Subrnersibie purmp
Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (82603 40 ml glass vial 3 Cool, HC!
et
e
——
S
——
S
e
e
Samipiing Personne! 5. Clouse/b, Adking
Gal./FL. .65
47
NTU Meps Turbidity Units
BYC :
5l
uSiom cantimetes
Y HEsisIF A
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ARCADIS
Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No, OHDOG294 08 7 Page i oof 1
Ste Location Moraire, Ohio Date 9/25/2003
Sre/Wel No. M- 100 Replicate No. Code No.
S
Weather Cioudy, 70° Sampling Time; Bagin (820 Erd 1046
Evacuation Data Field Parameters
Measuring Pont Tap of Casing Cotor Colortess
MP Elevation (fi) 73025 Odor None
Land Surface Flevation () Appesrance Clear
Sounded Weil Depth ift bmp) 149.00 pH (5.1} NfA
Depth to Water {(ft bmp} 22 74 Conductivity
: imsicm;
Water-Leve! Flevation (ft} FOEG1 (S/ems N/A
Water Column in Well () 126.22 Turbidity (NTU3 R/A
Casing Diameter/Type 4" Temperature ©°¢) N/A
Gattons in Well 82 Dissolved Oxygen (mg/L) N/A
Gallons Pumped/Bailed ORP {mv} N/A
Prior to Sampling 246 Pumped
Sampling Metrod Disposable bailer
Sample Pump Intake
Setting {ft bmp) 75 Remarks Sample time @ 0944

Purge Time
Pumnging Rate (gpm)
Evacuation Method

begin 0350  end 0943

1 gal/13sec

Submersible Pump

DTW finai = 2223

DUP - 179A @ 0944

Constituents Sampled

Sie-Specific VOCs {8260}

Container Description

40 i glass vial

Number

3 Cool, HC

Sampling Personnel

S. Clouses/M. Adking

Well Casing Volumaes

Gal./Ft.

T4

i Applicable
Not Recorded

i Tutlsidhity Units
richs

Preservative






ARCADIS
Water Sampling Log

Project G Annual Site-wide GWS 2003 Prolect No. OHC00254.06.07 Page 1 of 1
Site Location Moraine, Ohio Date 972572003
Site/wel Mo GM-195 Replicate No. Code No.
Weather Sanny; 70’ Sampling Time: Begin 1041 End 1133
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Light brown
MP Elevation (3 730,85 Odor None
tand surface Elevation i) Appearance Stightly cloudy
Sounded Well Degth ¢t bmp) 54.70 pH (5.} 6.93
Depth 10 Water (1t omp) 22.37 o Conductivity
. o {ms/emy}
Water-Leve! Flevation (i1 708.48 {pS/fem; 1726
Water Column in Well (ft) 32.33 Turbidity INTU? N/A
Casing DiameterType 2° Temperature {°C) 18.57
Gaflons i wei 5.17 Dissolved Oxygen {mg/) 1.87
Gallons Pumped/Bailed ORP {mVv} 135%.0
Prior to Sampling 5 Pumped
Sampling Method Low flow
Sample Pump intake
Setuing (1t bmp) Midpoint of screen Remarks Sample time @ 1116
Purge Time pegin 1300 end 1115
Pumping Rate gpm) 1000 mil/rmin OPW final = 22 27
Evacuation Method Submersible pump
Constituents Sampled Container Description Number Preservative
Ste-Specihic VOCs (8760) 46 mil glass viat 3 Cool, HCI
Iron & Maraanese Tot (6O10A) 560 mi! plastic 1 Coof, HNO,
lron & Manganese Diss. (60104} 500 i plastic 1 Cool, HNO,
Chiorides (SM325.2VSulfates 250 mi plastic 1 Cool
Sulfide (SRA376.13 560 mi plastic 1 Cool, NaOH/ZnAc
TOC (SM415. 1 40 mi glass viai 2 Cool, H.50,
Light Hydracarbons (AM 186G} 40 mi amber glass vials Z Cool
S
——
e
Sampling Personne 5. Clouse/M. Adiing

Weil Casing Volumes

Gal./Fe, - .08 3= &5
= {3, 2-%" 47
brmp il HTU matric Turbidity Urnits
e rS/om e :
: il S
N7k, S
O Ger iter NE O
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ARCADIS
Water Sampling Log

Proiact GM Annual Site-wide GWS 2003 Project No. CHOG0294 06.02
Sae Location Maoraine, Ohio

Sitedwell No. GM-35 Replicate No.

Weather Sunny; 80° Sampling Time: Begin 1250

Page 1 of 1
Date 925/2003
Code No.

End 1404

Evacuation Data

Measuring Point

Top of PVC Casing

MP Elevation (ff)

731.27

Land Surface Elevation (f1)

Sounded Weli Depth (§t bmp}

64.90

Depth to Water (ft bmp)

22.80

Water-Level Elevation (ft)

0847

Water Column in Well (Ft}

42.1

Casing Diameter/Type

g

Galions in Well

6.736

Gallons Pumped/Bailed
Prior to Sampling

10+ Fumped

Sampie Pump Intake

Field Parameters

Color Very vellow, Amber, not Gty
Cdor None

Appearance Clear

pH {s.0.3 8.40

Conductivity

mS/iem)

{uSicm; 5906
Turbsdity (NTL NZA
Temperature (°C) 20.05
Dissolved Oxyaen (mo/L} 0.03
ORP (mv) -37.1
Samipling Method Low flow

Setting {ft bmp) 4G Remarks Sample time @ 1403
Purge Time begin 1320 end 1400
Pumping Rate (gpm) 1200 mb/min DTW final = 22.78
Evacuation Method Subrrersible pump
Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (8260} 40 mi glass viat 3 Caol, HC!
Sampling Personnel S, Clousedd. Adkins
Well Casing Volumes
Gal./Ft, 1.2 2" 3 o327 4" =968
1 2 3% = 850 5t a4y

g below MEASUTING point
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ARCADIS
Water Sampling Log

Project GM Arnual Site-wide GWs 2003 Proiect No,

Site Location Moraine, Ohio

OHOOG2 94 06.02

Site/Weil No. Ghi-33 Replicate No.

Weather Sunny, windy; 80° Sampling Time:

Page 1 of 1
Date QI5/2003
Code No.

End 1520

Evacuation Data

Field Parameters

Measuring Point Tog of PV Casing Color Shightiy yellow tinge
KPP Flavation (ft ey Cdor Siight
Land Surface Elevation {ft) Appearance Ciear or slightly cloudy
Sounded Well Depth {ft bmp} 5367 pH 5.0, 692
Depth 10 Water (ft bmp} 2070 Conductivity

o {mSicm)
Water-Level Elevation (ft) 7097 {Sfom) 1663
Water Column in Well (1t 37 82 Turbidity (NTU) NIA
Casing Diameter/Type z" Ternperature °C} 19.04
Gallons in Well 525 Dissolved Oxygen {mgi) 0.17
Galions Pumped/Bailed ORP (mv} 141.2

Prior to Sampling 8.5 Pumped
Sampiing Method Low flow

Sample Pump Intake

Setting {ft bmp) 43 Remarks Sample time @ 1500
Purge Time begin 1441 end 1450
Pumping Rate {gpm} 1280 mib/min DYW final = 20.70
Evacuation Method Submersibie pump
Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (8260) 40 mi glass via! 3 Cool, HU
Sampling Personnel 5. Clouse/M. Adkins

Well Casing Volumes
-l =008
1" =0.08

Gal./Ft.

atlons per minute
Milligrams per iitey

jatern

Standard

EACrost

Velstile Drgarue Compounc

PEEH

13
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ARCADIS
Water Sampling Log

Project GM Arnual Site-wide GWS 2003 Project No. OHOO0294.06.07 Page _ of 1
Site Location Maraine, Ohio Date S/25/2003
SitefwWeli No EAST Repiicate No. Code No.
Weather Sunry, 80° Sampling Time:  Begin 1575 End 1614
Evacuation Data Field Parameters
Measuring Poin Top of PYC Casing Color Brown
MP Flevation (f1 730.98 Odor None
Land Surface Elevation (7 Appearance Turbid
Sounded Well Depth (ft bmp) 70.15 pH {s.u.) 5.94
Depth to Water {ft bmp! 22.03 Conductivity
mblomy)
Water-Level Bgvation 4t 70895 fus/cm 1548
Water Column m Weil (ft) 48.12 Turbidity (NTL MN/A
Casing Diameter/Type 2" Temperature (°C) 18.47
Gallons in Wed 7.6992 Dissolved Oxyger: img/) 1.04
Gallons Pumped/Bailed ORP (mv) 147.6
Prios to Sampling 8 Pumped
Sampling Method Low flow
Sample Pump intake
Setting {ft bmp} 65" Remarks Sample time @ 1552
Purge Time begin 1528 eng 1551

Pumping Rate (gpm)

1480 ml/min

Evacuation Method

Submersible pump

BTW final = 22.00

Constituents Sampled Container Description Number Preservative
Site-Specific vOCs (8260 40 mi glass vial 3 Cool, H(

fron & Manganese Tot. (BOT04) 500G mi plastic } Cool, HNG,

lron & Manganese Diss. (60104} 500 mi plastic i Cool, HNO;

Chiorides {SM325.2) 250 mi plastic 1 Cool

Suifide (SM375.1} 500 mi plastic 1 Coul, NaOH/ZnAc
O SM415. 1 40 mi glass vial z Cool, H.50,

Sulfate (S84375.4) 250 mi plastic 1 Cool

Light Hydrocarbons (AM18G) 40 ml amber glass vials 2 Cool

ettt

Samphng Personngl

S, Clouse/M. Adking

Weil Casing Volumes
Gal./Ft

ol
' i
i

FE3S]
N Mot An e
MR Not Recorded

\

urindity Units

15 s centirneter

volitile Orgame Compounds
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ARCADIS
Water Sampling

Project GM Annual §

Log

de-wide GWS 2003

Site Location Maorame, (3

By
e

Prolect No.

OHO00294.06.02

Page 1 of i

Oate 925/2003

Site/well No. HR-17 Replicate No. Code No.
Weather Sunny; §0° Sampling Time: Begir 1622 Ene 1700
Evacuation Data Field Parameters
Measuring Poiry Top of PVC Casing Color Coloriess
MP Elevation (7t} 726.43 Odor None
Land Surface Elevation it Appearance Clear
Sounded Well Depth ift bmp) 47.05 pH (5.4} 71.06
Depth to Water (ft bmp: 17.64 Conductivity

: ' (mSom)
Water-Level Elevation. i1} 738.79 {Sremy) 1,057
Water Column in Well {ft} 29.41 Turbidity (NTU} NIA
Casing Diarneter/Type 4" Temperature {°C) 18.18
Gallons in Well 19.1165 Dissoived Oxygen (mg/. 1.47
Galions Pumped/Bailed ORP (mVv) 121.1

Prior to Sampiing 5 Pumped
Sampling Method Low fiow
Sample Pump Intake
Setting {ft bmp; 42 Remarks Sample time @ 1644

Purge Time begin 1631  end 1644
Pumping Rate (gpm; 1200 mUmin DTW final = 17 65
Evacuation Method Submersible pump
Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (8260) 40 mi glass vial 3 Cool, HC!
Sampling Persannat S, Clouse/M. Adking

Wel Casing Volumes
Gal./FL. = = 365

i- =147
bmp

°C

armibe 200 HBannual 200% Gt

Niot Applicabis
NE Not Recorded
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ARCADIS

Water Sampling Log

Project GM Annual Site-wade GWS 2003 Proect Ne. CH300294.06.02 Page 1oof i
Sie Location Moraine, Ohio Bate 926/2003
sitefwell No. W-2-S Replicate No. Code No.
Weather Sunhny, B5¢ Sampling Timne: 4740 End 0855
Evacuation Data Field Parameters
Measuring Point Top of PYC Casing Color Coloriess
MP Elevation {f1) 776,64 Cdor None
tand Surface Elevation (ft) Appearance Clear
Seunded Weil Depth (It bmp} 66.40 pH {540 7.17
Depth to Water {ft bmp) 18.70 Conductivity
(rsiemy

Water-tavel Elevation (1) 102.86 uSsorrn TT48
Water Column in Well (1t} 47.62 Turbigity INTL) N/A
Casing Diameter/Type 4" Ternperatize (°C) 15.80
Gallons in Well 30.95 Dissolved Oxygen (mg/L} 0.68
Gallons Pumped/Bailed GRP {mvy 183.0

Prior to Sampling 5 Pumped

Sampling Method Low flow

Sample Pump Intake

Setting (ft bmp) 62° Remarks Sample time @
Purge Time begin 0820 end 0837
Pumping Rate (gpm) 1480 mi/min DTW final = 19.00

Evacuation Method

Submersible pump

Constituents Sampled

Site-Specific VOCs (8260}

Container Description Number Preservative
40 mi glass vial 3 Cool, HUI

Sarrphing Personnel

S, Clouse/M, Adiing

Gal./Ft. 1w =006
e A

Well Casing Volumes

bmp below measuring point
R

Degress Celsius

fewt

miitiiter

HEG A ?
Not Applicable
Mot Recorded

Millisiemiens per centimster

LOED

Volatie Crg

Mepheiometnic Turbidity Units
v chicride

LTS

SHAMENS por Centimetor

ompaunds
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ARCADIS
Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No. CHOO0294,06 .02 Page 1 of i
Sete Location Moraine, Ohic Date 9/26/2003
Site/Well Mo, W.3-5 Replicate No, Code No.
Weather Sunny; 60° Sampling Time: Begin 0855 End 094G
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation {(ft) 733.42 COdor None
Land Surface Elevation ift} Appearance Clear
Sounded Well Depth (ff bmp) 73.00 pH {s.uj 7.19
Cepth to Water (ft bmp} 2176 Conductivity
: : : msicmy
Water-Leve! Elevation (ft) 712,16 (S heeny 1690
Water Column in Well (f1) 51.74 Turbidity (NTU} N/A,
Casing Diameter/Type 4" Temperature (°C) 15.98
Gallons in well 3363 Dissolved Oxygen (mg/i) 1.73
Gallons Pumped/Bailed ORP {mv} 153.8
Prior to Sampling 19
Sampling Method Low flow
Samgple Pump intake
Setting (ft brmp} o Remarks Sample time @ 0824
Purge Time begin (0308 end 0923
Pumping Rate (gpm) 1400 mi/min DTW final = 21.24
Evgcuation Method Submersible pump
Constituents Sampled Container Description Number Preservative
Skte-Specific VOCs {8260) 40 md glass vial 3 Cool, HCI
Sampling Personnet 5 Clouse/M. Adiins

Well Casing Volumes
Gal./Ft. A = .08 2
124" = 0.05 i

37 A% = GBS
= 050 6 =147

brep below measuring point

i Dagreas (elius

Gallons per murte
R

dithigrams per iiter
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ARCADIS
Water Sampling Log

Project GM Annual Stte-wide GWS 2003 Project No. OHOC0294.06.02 Page i of 1
Site Location Maoraine, Ohio Date 9/26/2003
Sitedwell No. W-d-5 Replicate No. Code No.
Heather Sunny; 707 Sampiing Time: Zegu: 0942 End 1160
Evacuation Data Field Parameters
Measuring Poirt Top of PVC Casing Color Colorless
kP Elevation () 72768 Odor None
Land Surface Elevation (ft) Appearance Clear
Sounded Weli Depth (ft bmp} 69.90 oM {50 7.G5
Depth to Water (ft brmp) 1970 Conductvity
. R - : msomg
Water-Level Elevation {ft} 707.98 . fuSiom) 1321
Water Column in Weil {ft) 50.2 Turbidity INTU) MN/A
Casing Diameter/Type 4" Ternperature (°C) 18.25
Gallons in Well 32.63 Cissolved Oxygen (mg/L) 0.34
Gallorns Pumped/Bailed ORP {mv) 156.4
Prior to Sampling 11.5 Pumped
Sarnpling Method Low flow
Sample Pump Intake
Setting (ft brp} 65 Remarks Sample time @ 1031
Purge Time begin 0955  end 1030
Pumping Rate (gpmy) 1100 mi/min DTW final = 19.70
Fvacuation Method Submersible pump
Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (8260} 40 ml glass vial 3 Cool, HCi

Sampiing Personne 5. Clouse/M. Adking

Well Casing Volumes

Gal.iFt. 154 = 0.06 2" EN 47 = 065
15" = 0.09 2% = 0 3= 050 67w 147

el measuring pont i Turbedity Unis

Giees us

jetilass NiA Not App FUCIOSIMEns per centimeter
Myl MR Mot Recorde Yolatie Organic Compounds
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ARCADIS

Water Sampling Log

Praject G Annuat Site-wide GWS 2003 Praject No. OHOO0294 .06 ¢ Page 1 of 1
Site Location Woraine, Ohio Date 107172003
SiteWeall No. RE-B Replicate No. Code No.
Weather Sunny, ~50° Sampling Time: Begin Q820 Erid 0945
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Amber
MP Elevation (it} 734.84 Odor Stght rotten smetl
Land Suriace Elevation {fU} Appearance Very turbid
Sounded Well Depti {ft brmp) 36.59 pH (5.0} 5.80
Depth to Water (7t bmp} 24.69 Conductivity
imsicm}
Water-Level Elevation {ft) 71015 {ubSkerm 1,735
Water Column in Well ift) 11.9 Turbidity (NTU} NAA
Casing Diameter/Tyne 2" Temperature (¢} 17.58
Galions in wel 1,904 Dissolved Oxygen (mg/l} 0.35
Gallons Pumped/Bailed ORP (mv} -133.4
Prior 1o Sempling 8 Pumped
Sampling Method Low fiow
Sample Pump Intske
Setting (7t brap) 34.00 Remarks Samoie time @ 0928
Furge Time begin 0903  end 0928

Pumping Rate igpm)

1650 mb/min

Evacuation Method

High performance purmp

DTW final = 24.69

Constituents Sampled

Site-Specific VOCs {(8260)

Container Description

40 mi glass vial

fron & Manganese Tot (6QT0A)

500 mi plastic

fron & Manganess Diss. (6010A)

500 mi plastic

Chlorides (SM325 2}

250 mi plastic

Suffide (SM376. 1

500 il plastic

TOU SMA15 1

40 mi glass viai

Suffate {SM375.4)

250 m! plastic

Light Hydrocarbons (AM 118G

40 mil amber glass vials

Number Preservative
2 Cool, HC
1 Codf, HNG,
1 Cool, HNO,
1 Cool
1 Cool, NaOH/ZnAc
2 Cool, H,50,
¥ Cogl
z Cool

Sarmpiing Fersonnel

5. Cloused/C. Capell

= (.08

* =003

Gal Mt

Well Casing Volumes

netnd Turbadity Units

gl

i5. 408

roan Compounds
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ARCADIS

Water Sampling Log
Project G Annual Site-wide GWS 2003 Praect No, OHOO0294.06.02 rage 1 of
Site Location toraine, Ohio Date 106/1/2003
SiteAvell No. #E-3 Repiicate No. Code No.
Weather Sunny; ~ 50° Sampling Time: Begin (950 End 1040
Evacuation Data Field Parameters
Measuring Point Top of #vC Casing Color Dark amber
bAP Elevation (f1} 730,40 Cdor Bad, rotten
Land Surface Elevation (f) Appearance Turbid
Sounded Well Depth {ft brmp) 3555 pH {50} 6.99
Depth to Water {ft bmp} 23.75% Conductivity
{mS/cms
Water-Level Elevation {ft) 706 65 (uSiem) 1,413
Water Column in Weil (f1) 11.8 Turbidity (NTU} N/A
Casing Diameter/Type 2" Temperature °C}) 17.74
Gatlions in Well 1.888 Dissolved Oxygen (moA) 2.93
Galions Pumped/Bailed ORP (mV} -§9.7
Prior to Sampling 5 Pumped
Sampling Method Low flow
Sample Pump Intake
Setting {fi bmp} 33 Remarks DTW final = 23.65
Purge Time begin 1003 end 1018 Sample time @ 1019
Pumping Rate {gpm} 850 mi/min
Evacuation Method High performance pump
Constituents Sampled Container Description Number Preservative
Site-Specific VOUs (8260} 40 glass vial 3 Cool, HC!
As, Ba, Fe, Mn Total (B010A; 500 mi plastic 1 Cool, HNG,
As, Ba, Fe, Mn Diss. (60104} 500 mi plastic 1 Cool, HNG,
Chiorides (SM325.2) 250 mi plastic 1 Cool
Sudfide (SM376.1) 580 mil plastic 1 Cool, NaOHMZnAC
TOC 5M415.1) 40 it glass vial z Cool, H;50,
Sulfate (SM375.4) 250 mi plastic 1 Cool
Light Hydrocarbons (AM18G) 4G mi amber glass viais 2 Cool
Sampling Personne 5. Clouse/C. Capell
Well Casing Volumes
Gal./Ft. %" G5 2 6 3" = 037 3.65
3w 147
brop ML
it RS
T finEin s
gl VGO Yalatie Orgaric Compounds
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ARCADIS
Water Sampling Log

Project GM Annusl Ste-wide GWS 2003 Project No. OHOC0294.06.07 Page T of 1
Site Location boramne Ghio Bate 10/1/2003
Site/wWell No. Gh-28 Replicate No. Code Mo
Weather Surery, 607 Sampding Time: Begin 1055 Erg 1155
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
WP Elevation {1 735,32 Cdor None
Land Surface Elevation () Appearance Clear
Sounded Weil Depth ft brop) 36.53 oH {s.u.} 6.80
Depth to Water (1 brop) 27.37 Conductivity
. : : {rasicmy
Water-Level Elevation (7 707.98 {uSfomy 15
Water Column in Wel (1 9.16 Turbidity (NTu N/A
Casing Diameter/Type 2" Temperature (°C} 17.97
Gallorns in Well 1.47 Dissolved Gxygen (mg/L 0.34
Gallons Pumped/Bailed ORP (mv} -146.9
Prior to Sampiing 8 Pumped
Sampling Method Low flow
Sample Pump intake
Setting {ft brmp) 33 Remarks Sample time @ 1147
Purge Time begin 1004 end 1141
Pumping Rate {gpm} 1000 mUmin DTW final = 2737
Evacuation Method Submersible pump
Constituents Sampled Container Description Number Preservative
Site-Specific VOUs (82605 40 mi glass vial 3 Cool, HCI
As, Ba, Fe, Mn Tot (60104 500 mil plastic 1 Cool, HNG,
As, Ba, Fe, Mn Diss. (60104 500 m! plastic 1 Cool, HND,
Chlorides (SM325.2 250 mi plastic 1 Cool
Sulfide (SM375.1: 500 mi plastic 1 Cost, NaOH/ZnAc
TOC {(SM415.13 40 ml glass vial 2 Cool, H,50,
Sulfate (SM375.4} 250 mi plastic 1 Coot
Light Hydrocarbons (AR T80) 4G mil amber glass vials 2z Cooi
Sampling Personne! 5. Clouse/C. Capett
Well Casing Volumes
Gal./Ft, e OB 2" =86 3" = 837 4* =3 &5
2% = 0.26 "= G5 6 =147
ol WTU
mifom AiEsiemens per centimeter 5%
frigf mean sea-ipvel 5.4
MiA Kot Apph : }
HNE Niot Recordedd \ Crgare

GEPUBLICG R T
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ARCADIS
Water Sampling Log

Protect GM Annual Site-wide GWS 2003

Site Location tMoraine, Ohio

Prasect No.

OHO0D294.06.02 Page ioof i

Date 10/372003

Site/Well No. GAM-31 Repicate No. Code No.
Weather Sunny; 60° Sarmging Time: Eegin 1200 End 1300
Evacuation Data Field Parameters
Measuring Point Top of PV Casing Color Brown
MP Elevation (7t} 73671 Cdor None
Land Surface Elevation {ft) Appearance Turbid
Sounded Weil Depth t bmp} 63.28 oH 5.0} 6.9%
Depth to Water (71 binp) 24.67 Conductivity
: - “{mSomy
Water-Level Flevation (1) 712.04 {psiem) 1324
Water Column in Well (ft} 38.58 Turbidity (NTU} /A
Casing Diameter/Type 2" Temperature {°C} 18.74
Gallons in Well 6,17 Prssolved Oxygen (mg/l 0.25
Gallons Pumped/Balied ORP {mV) -69.7
Prior to Sampling 6 Pumped
Sampling Method Low flow
Sample Pumnp intake
Setting {ft bmp} 5¢° Remarks Sample time @ 1236
Purge Time begin 1212  end 1235
Pumping Rate {gpm) 500 mL/min DTW final = 24.67
Evacuation Method Submersibie pump
Constituents Sampled Container Description Number Preservative
Site-Specific VOUs (8260} 40 m! glass vial 3 Cool, HCI
lron & Manganese Tot (6010A} 500 md plashic 1 Coot, HNU;
ron & Manganese Diss. (6010A) 500 mi plastic 1 Cool, HNG;
Chlorides {SM325.2) 250 mi plastic H Cool
Sulfide {SM376.1) 500 m plastic 1 Cooi, NaOH/ZnAc
TOC {SM415.1} 40 ml giass vial 2 Cool, H,50,
Sutfate (SM375.4) 250 mi plastic 1 Cool
Light Hydrocarbons (AM18G) 40 mi amber glass vials 2 Coct
Sampling Personnel 5. Clouse/C. Capelt
Well Casing Volumes
Gal./Ft. BT =006
= 0.09
nmp below measuning point NT MNephsic wlity Urnts

“C
ft
gprm

Mgl

{RMeptemberZG0

YL Peddyving
. St
LSAm RACES
fioin Volatie {
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ARCADIS
Water Sampling Log

Project GM Annual Sie-wide GWS 20032 Project Mo OHO00294.06.02 Page 1 of i
Site Location Moraine, Chig Date 10/1/2003
Sie/Well No. MT-60 Replicate Na. Code No.
Weather Sunny, windy; 80's Sampling Time: Zegin 1420 Engd 1500
Evacuation Data Field Parameters
Measuring Point Top of Casing Caolor Light brown
MP Elevation {ft} 722.71 Odaor None
Land Surface Flevation () Appearance Shightly turbid
sounded Well Depth (7 brp) 116.6 pH s.u) 7.79
Depth to Water (ft bmy) 16,71 Conductivity
mS/emy}

Water-Leve! Hevation (ft) ' '"706.0.0. B {uS/erm) 486
Water Column in welf if) 9% 89 Turbidity (NTU} N/A
Casing Diameter/Type 8" Temperature {°C) 17.14
Galions in Weli 260.8 Dissolved Oxygen {mg/L) 0.19
Gaflons Pumped/Bailed ORP (mV) -257.6

Prior to Sampling 8 Pumped

Sampling Method Disposable Bailer

Sample Pump Intake

Setting (ft bmp} 110" Remarks Sample time @ 14.55
Purge Time begin 1430  end 1454
Pumping Rate {gom) 1200 mb/min

Evacuation Method

Submersible Pump

Canstituents Sampled

Site-Specific VOCs (8260)

Container Description

40 m! glass vial

Number

Preservative

Cool, HCI

Sampling Personne!

S Ciouse/l Capedl

Well Casing Volumes

Gal./Ft, T = 008 Y =018

P-¥° = 0.09 2-¥" = (026
bmp oW measuring point mit il Mephetometric Turbidity Units
o as Celsius mSiom Wl vl chion
“ msl e Mandard units
gpin 01 hinule NAA Not Ap Ficrosiemens per contimeter
mgfl grarms per liter NR Mot Res Volatile Crganic Compounds

UBLICW AT

RLOGRWATER S epierber 00 Pannyal 7
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ARCADIS

Water Sampling Log

Project

GM Annual Site-wide GWS 7003

Site Location

Moraine, Chio

Project No.

OHO00294.06.07

Sitefveli Na. GM-26

Weather

Cloudy, windy, 80's

Replicate No.

Sampling Time:

DUP-130A

Begin 1500

Page 1 of i
Date 10/1/2603
Code No

End 1660

Evacuation Data

Field Parameters

Measuring Paoint Top of PYC Casing Color Light Brown

MPE Elevation {1t 722.29 Odor None

Land Surface Elevation (f1) Appearance Shghtly turbid

Sounded Weil Depth (ft bmp) 58.62 pH {s.u.} 7.00

Depth w0 Water it bmp} 15.26 Conductivity

' imSim)

Water-Level Elevation (i) FOT.0% (uS/erm; 863

Water Column in Well (f) 43.36 Turbidity (NTU) N/A

Casing Diameter/Type 2 Temperature (°C) 17.96

Gallons in well 6.94 Dissolved Oxygen (mg/l) 5,28

Gallons Pumped/Bailed ORP (mv} 534

Prior to Sampling 7 Purnped
Sampling Method Low flow
Sample Pump intake
Setting (ft bmp) 53° Remarks Samgple time @ 1531

Purge Time begin 1516  end 1530 RB-107A @ 1545

Pumping Rate {gpm} 700 mbfmin DTW final = 1527

Evacuation Method Submersible pump BSAMSD

Constituents Sampled Container Description Number Preservative

Site-Specific VOCs {8260 40 mi glass via 3 Cool, HC!
S,
bt
e
s e
O
P
s s
st

Sampling Personnel 5. Clouse/C. Capedl

Well Casing Volumes
Gal./Ft. -1 0.06 fom (.37 4" = G865
T =009 B 056 &' =147

Sp beRsw measuring point NTy Turbidity Unig

°C or centimeter PVC

fi S

Hizee 55

madl VOO
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ARCADIS

Water Sampling Log

Project

G Annuat Site-wide GWS 2003

Project Na.

Site Location

Maoraine, Ohip

OHO00294 06 .02

Site/vell No. GM-37

Repicate No.

Weather

Cioudy; 605

Sampiing Time:

Begin 1610

Page 1 of 1

Date 12003
Code No.
End 1705

Evatuation Data

Measuring Point

P Elevation Ft)

Land Surface Elevation {f

Sounded Well Depth (% bmp)

Desth to Water {ft bmg)

Water-Level Elevation (4

Field Parameters

Water Column in Weil 7t}

Casing Diameter/Type

Gallons in Wel

Gallons Pumped/Bailed
Prior to Sampling

Sample Pump intake
Setting {ft brmp}

Purge Time

Pumping Rate {gpmy}

Evacuation Method

Submersible pump

Top of PYC Casing Color Light amber
73210 {daor Odor
Appearance Stghtly cloudy
59.40 pH (s.u) 6.81
23.47 Conductivity
{misiemy
708.63 fsiem) 3,192
35.93 Turbidity (INTU) N/A
2" Ternperature (°C) 18.47
3.756 Dissoived Oxygen {mg/L) 0.31
ORP (v} -154.4
4 Pumped
Sarmpiing Method Low flow
54 Remarks Sample time @& 1647
begin 1622  end 1641
700 mismin DTW final = 23.47

{samples affervesced)

Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (8260} 40 i olass vial 3 Cool, HCI
As, Be, Fe, Mn Tot (60104} 500 mi plastic 1 Coal, HNG;
As, Be, Fe, Mn Diss (80104) 500 ml plastic 1 Cool, HNO,
Chiorides (SM325.23 250 mi plastic ] Cool
Suffide (SM376.13 500 mi plastic 1 Cool, NaOH/ZnAc
TOC {SM415 1) 40 mil glass wial 2 Caal, H,50,
Sulfate (SM375.4) 250 mi plastic 1 Cood
Light Hydrocarbors (AM18G) 40 mil amber glass vial 2 Coal
Sampiing Personnel S, Clouse/C. Capell

Well Casing Volumes
Gal./Ft. 2 O 06 2" =018 3" o= 037

2B =026 3V B

brp i mililiter Nephed
i mtam  Millisiemens per centimstar Polwviny
i Statidard

nEan e

NR NGt Recorded

£
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ARCADIS
Water Sampling Log

Proect GM Annual Site-wide GWS 2003 Project No. OHO0G294 06 .02 Page 1 of 1
S5ie Location Moraine, Ghio Date 10/1/2003
SitedAWell No. Gi4-8 Repiicate No. Code No.
Weather Sunny; 60's Sampiing Time: Begin 1710 frd 1800
Evacuation Data Field Parameters
Measuring Paint Top of PVC Casing Color Colorless
me ation {ft 735.17 Cdor None
Landd Surface Elevation (Tt Appearance Clear
Sounded Well Depth (ft bmp} 50.44 pH{s.u} 7.63
Depth to Water {(ft brmp} 26.27 Conductivity
. o LT M TP . e eSfem
Water-Level Elevation (f) 708.9 fuSior 1662
Water Column in Well (ft} 2417 Turbidity (NTU} N/A
Casing Dismeter/Type 2" PVC Temperature C; 17.81
Gallons in Welt 387 Dissolved Oxygen lmg/L} 0.20
Gallons Pumped/Bailed ORP {mV) -172.9
Frior to Sampiing 4.5 Pumped
Sampling Method Low flow
Sample Pump Intake
Setting {ft bmp) 45 44" Remarks Sample time @ 1735
Purge Time begin 1716  end 1733
Purnping Rate {gpm) 1100 ml/min DTW final = 27.38
Evacuation Method Submersible pump
Constituents Sampled Container Description Number Preservative
Size-Specific VOCs (8260} 40 ml glass vial 3 Cool, HCI

Samphng Persannel

Well Casing Volumes
Gal./Fi. N =406

asunng pomt il

retnd Turbidity Unis

v chioride

¢ Celivg

1 Applicatie
Nt Recorzded
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ARCADIS
Water Sampling Log

Proect GM Annual Site-wide GWS 2003 Project No. OHO0G2%4.06. 07 Page ioof 1
Site Locati Moraine, Ghio Date 10/2/2003
SreAWel No. GM-3 Replicate No. Code No.
Wegther Sunny; High 50°s Samipling Time: Begin End 1100
Evacuation Data Field Parameters
Measuring Pant Top of Casing Color Colorless
MP Elevation (fi} 730.44 Gdor None
Land Surface tlevation (1) Appearance Clear
Sounded Well Depth (ft bmp) 101.00 pH {s.u.} 6.87
Depth to Water {ft bmp) 22 87 Conductivity
{msiemy
Water-Leve! Elevation (ft) 707.57 (ps/cm) 1201
Water Column in Well () 78.13 Turbidity (NTU MNFA
Casing Diameter/Type 2" Temperature (°C} 16.79
Gallors in Well 12.50 Uissolved Oxygen {mag/l) 0.38
Gations Pumped/Bailed ORP {mv) 143.4
Prior to Sampling 6 Pumped

Sampling Method Low Flow

Sampie Pump Intake
Setting {ft bmp) 95’ Remarks Sample time @ 1054

Purge Time pegin 1041 end 1053 DTW Final = 22 89
Pumping Rate (gpn 1000 mb/min
bvacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site-Spadcific VOUs (8260 40 mi glass vial 3 Cool, HC!

Sampling Personne!

S. Clouse/C, Capelt

Well Casing Volumes

Gal./Ft. 5.06 27 =516
2% =026
mi miiiter
mifm Milisiamens per contimnetar
Frist s s0a-level
WA Kot Apphcable

Mot Recorded
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ARCADIS
Water Sampling Log

Profect GM Annuat Ste-wide GWS 2003 Project No. OHOGOZ294.06 .07 Page 1ot

Site Location Moraine, Chio Date 10/272003

Site/Well No. GiM-6 Replicate No. Code No.

Weather Sunny; 607 Sampling Tirne: Begin 1160 End 1140

Evacuation Data Fietd Parameters

Feasuring Poirt Top of PVC Casing Color Colorless

MP Elevation () 73027 Odor None

Land Surface Elevation (£ Appearance Clear

Sounded Well Depth (ft bmp) 4518 pH (s 6.98

Depth to Water (ft bmp) 2268 Conductivity

msSiom;

Water-Leve! Fievation (ft) 707.59 {aSiem) 1,610

Water Column in Well {ft} 2250 Turbidity (NTL) N/A

Casing Diameter/Type 2" Temperature (*C) 18.15

Gallons in wel 3.6 Dissotved Cxygen (masl) 0.42

Gallons Pumped/Bailed ORP imv) -81.2

Prior to Sampling 5 Pumped
Sampling Method Low flow
Sample Pump intake
Setting { bmp) 40 Remarks Sarmple time @ 1128

Purge Time begin 116 end 1127

Pumping Rate {gpm) 1100 ml/min DTW finai = 22 .67

Evacuation Method Subrmersible pump

Constituents Sampled Container Description Number Preservative

Site-Specific VOCs (8260 40 mi glass vial 3 Cool, HCI

As and Ba, tots! 500 ! plastic 1 Cool, HNO3

As and Ba, dissolved 500 mi piastic 1 Cool, HNGZ
e
S
i
ettt
i
et
i

Sampling Personnel - Clouse/C. Capels

Weli Casing Volumes
Gal./Fy, 4 = C.06 g = G.37 4" =065
Vet = (0,09 2~ = (.50 6" = 1.47

rAisies

e

! { He
Not Recorded

Helometnc Turbidity Units
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ARCADIS
Water Sampling Log

Project GM Annual Site-wids GWS 2003 Project No. OHO00294.05.02 Page oot 1

Site Location Morsine, Ohio Bate 107272003
UL Sk S

Sitefwell No, TW2 Replicate No.  DUP-109 @ 1130 Code Ne.

Weather Windy, clear, 60 Sampling Time: Begin 1140 End 12480

Evacuation Data Field Parameters

Measuring Point Yop of PYU Casing Coior Coloriess

MP Elevation i) 732.38 Cdor Mone

Land Surface Elevation 71 Appearance Clear

Sounded Well Depth (ft bmp) 4205 pH (5.0} 7.21

Depth to Water (ft brp) 30.66 Conductivity

T ) ' {mssem)

Water-Level Elevation (8 F0r7 (uSkm) 1,548

Water Column in Well (84 11.39 Turbidity (NTU) N/A

Casing Diameter/Type 0 Ternperature (°C} 16.8

Galions in Wel Dissolved Oxygen {mog/L) G.91

Gallons Pumped/Bailed ORP {mV} -32.8

Prior to Sampling 7 Pumped
Sampling Method Low flow
Sample Pump Intake
Setting {ft bmp) 37 Rernarks Sample time @ 1275

Purge Time begin 1146 end 1225

Pumping Rate {gpmy) 900 mi/min DTW final = 30.73

Evacuation Method Submersible pump

Constituents Sampled Container Pescription Number Preservative

Site-Specific VOCs (8760 40 mi glass vial 3 Cool, HCI

Asand Ba, oty 560 mi plastic 1 Cool, HNO3

As and Ba, dissoived 500 mi alastic 1 ool HNOZ
e
e
e
e
et
e,
S

Sempling Persennel 5. ClousesC. Caped]

Wel Casing Volumes
Gal./Ft. 2" w016 3" o= Q.37 5.65
2% = 008 3" s (.50 5% = 147

Emp below e ML

“ PC

it 5.t

aom Gallons pe IRt e

il Mifligrams VO
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ARCADIS
Water Sampling Log

Project GM Apnual Site-wide GWS 2003 Project No. CHGO0294 0607 Page ioof 1

Sie Location Moraine, Ohio Date 107272003

SiteWel No. 45 Repficate No. Code No.

Weather sunny, windy; 60's Sampiling Time; End 1430

Evacuation Data Field Parameters

Measuring Point Top of PVC Casing Coior Amber

MP Elevation (it 731.36 Cdor None

Land Surface Elevation i) Appearance Turbid

Sounded Well Depth (ft brp) 55.00 pH s 4} 8.25

Depth to Water ift bmp) 24.07 . Conducti

S,

Water-tevel-Elevation ) 70734 Gisicm) 3009

Water Column in Well (f¢: 40.98 Turbidiny INTW N/A

Casing Diameter/Type 4 Temperature (°C} 17.39

Gatlons in Wel! 26.64 Dissolved Gxygen {moaL) 1,01

Gallons Pumped/Bailed ORFP imy; -210.6

Prior to Sarmpling 4 pumped
Samphng Method Low flow
Sample Pump Intake
Setting (ft bmp} 5 Remarks Sample time @ 1358

Purge Time begin 1343  end 1357

Pumping Rate (gpm;} 600 ml/min DTW final = 24.03

Evacuation Method Submersible pump

Constituents Sampled Container Description Number Preservative

Sie-Specific VOCs (8260 40 mi glass vial 3 Cool, HC|

As and Ba, total 500 mi plastic 1 Cool, HNG3

As and Ba, dissolved 500 mi plastic 1 Cool, HNO3
e e
e
ettt e
S,

Sampling Personnel 5. Clouse/C. Capell

Well Casing Yolumes
Gal./Ft. %

Microsiemens pe )
valatie Organic Compounds




SIUBLLILIA

0T ) Bubing seyy serep o) tiadagg t (12D} pedwing serep jejo
T m “{u) Buibing siojeq isyepn o) yidaq 8511 pafduwies oy |
06¢9 ‘W) 1epn j0 yidaq feiog UL TUT ()43 S12Y MOLy
6L 6TLE Lriy 1021 (D) eimesadia |
600°c tRO°C rere 01T's (w/gn)
souRonpuo olgvedg

T’y 978 8T8 608 (rs)y
iR £670 061 vl (/B uebixgy panjossiq
901z conT- ¥ Iog- PO6T- | (SHOAILI) 12008704 Xopay)

LE€] pect IS¢y 2]

UL siglawere,y
£O0T/T01 sjeQ £C Buydiueg jo yideq
SRl ~ payeg dwing sy , S ON i Buuoyuop

IO bumiopy uonRIediony SIOJOR [Riousey uoneno aug
TOOGO 9000 b6ZH0GLN laguiny jefoiy

907 ¥3L3IWYHYY gT314 HILYMANNOND
ONITdIIVYS SMOTE MO

SIAV DYy




ARCADIS
Water Sampling Log

Project GM Annual Site-wide GWS 2003 Project No. OHO00294.06.02 Page 1 of 1
Site Location Moraine, Ohio Date 10/2/2003
Site/Well Mo, -1 Repiicate No. BUP-1314 Code No,
Weather Surmy; 60° Sampiing Time: Begin 1430 £ng 1515
Evacuation Data Field Parameters
Measuring Pomt Top of Casing Caolor Colorless
MP Elevation {ft} 735.74 Qdor None
tand Surface Flevation (ft} Appearance Clear
Scunded Weit Depth (ft bmp) 100.82 pH 5.0 7.00
Depth to Water {ft birp) 27.68 Conductivity
o {md/emy)
Water-Level Elevation {ft) 708.06 {uSfomi 10.32
Water Column in Well (ft) 73.14 Turbigity (NTU; MNIA
Casing Diameter/Type 2" Temperature {°C; 16,49
Galions in Well 11.70 Dissolved Oxygen {me/L) 1.64
Gatans Pumped/Bailed QRP (mV 38.1
Prior 1o Sampling 4 Pumped

Sampling Method Low Flow

Samgle Pump intake
Setting {ft bmp) 94 Remarks Sample time @ 1453
Purge Time begin 1342 end 1453 RE - 108A @ 1505
Pumping Rate (gom} 800 ml/min DTW final = 27.67
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
Site-Specific VOCs (8260} 40 mi giass vial 3 Cool, HCI
Sampling Personnel
Well Casing Velumes
Gal./Ft. T = 006
Nephelometric Turbidity Units

fat

IISTENS par centimeter
ne Organic Compounds
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ARCADIS
Water Sampling Log

Proect GM Annual Site-wide GWS 2003 Project No. OHG00294.G66,02 Page 1 of 1
Siie Location Meraine, Ohio Date 10/2/2003
Steftell No. GM-2 Repiicate No. Code No.
Weather Sunny; 60° Sampling Time Bogin 1515 End 1550
Evacuation Data Field Parameters
teasuring Point Top of PVC Casing Cotor Colorless
FME Clevation (8 735.81 Odor Noneg
Land Surface Blevation (71} Appearance Clear
Sounded Well Depth (ft bmp} 55.30 pH (5.6} 6.9
Bepth 1o Water (ft bmp} 27.48 Conductivity
rasicom

Water-Leve! Elevation {ft) 708.33 {uSfern) +176
Water Column in Well {f) 27.82 Turbidity {NTUS N/A
Casing Diameter/Type 2" Temperature (°(} 17.19
Gailons in Well 4.5 Dissolved Oxyger: {mg/L) 0.32
Galions Pumnped/Bailed ORP {mV} 64.G

Brior to Sampling 6 Pumped

Sampiing Method Low flow

Sample Pump Intake

Setting {ft bmp) 50" Rernarks Sample time @ 1537
Purge Time begin 152G end 1536
Pumping Rate {gpm) 700 mi/min DTW final = 27 .70
Evacuation Method Submersible pumyp
Constituents Sampled Container Description Number Preservative
Size-Specdic VOUs (8260) 40 mi glass vial 3 Caool, HCI
As and Ba, Total 500 mi plastic H Cool, HNO3
As and Ba, Dissolved 500 mi plastic 1 Cool, HNO3
Sampling Personnel 5. Clouse/C. Capell

Well Casing Volumes
Gal./Ft. T-%" = 006 2T =416 3" = 537 .65
L% =008 %" =036 W 050 6" w147
ingG point KNTU melre Turbidity Unitg
us VL

OHETENS DO Centneter

IEF EOTe :
& Organe Comoounds

31T Def iler
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ARCADIS

D

Groundwater Sampling Logs

December 2003




ARCADIS
Water Sampling Log

Project GM Site-Wide Project No. (OH294.05.08 Page 1 of 1
Site Location Moraine, Ohio Date 12/10/2003
SiteAdvell No. GM-39 Replicate No, Code No.
Weather Rain, 305 Sampling Time: Begin 1110 £nd 1210
Evacuation Data Field Parameters
Measuring Point T0C Color Brown
MP Elevation {ft) 730.95 Odor No
Land Surface Elevation (ft) 731.15 Appearance Turbid
Sounded Well Depth (ft bmp} 116.65 pH {5.1.) 7.17
Depth to Water {ft bmp) 2191 Conductivity

{mS/cm) 1.63
Water-Level Elevation (i) 709.04 {pmhos/cm} NR
Water Colurnn in Well {ft) 94.74 Turbidity (NTU) NR
Casing Diameter/Type 2" PVC Temperature (°C) 15.51
Gallons in Well 15.16 Dissolved Oxygen {mg/L} 0.05
Gallons Pumped/Bailed CORP (mV} -156

Prior to Sampling 6 pumped
Sampling Method Low flow
Sample Pump Intake
Setting (ft bmp) 112 Remarks Sampled @ 1147
Purge Time pegin 1129 end 1146
Pumping Rate (gpm) 1200 mUYmin
Evacuation Method Subrersible pump
Constituents Sampled Container Description Number Preservative
vOUCs (App X+cis-1,2-DCE) A0 miVOA 3 HI, cool
Sampling Personnel D. Manzo
Well Casing Volumes
Gal./Ft. -4 = G006 2" = 018 3" = 0.37 4" =
1w G009 2-%" = 0.26 3-¥:" =050 6" =

benp  below measuring point mi rniiiliter NTU Nephelometric Turbidity Units
*C Degrees Celsius mSicm  Miiisiemens per centimeter PvC Polyvinyl chloride
# feet st mearn sea-level .U Standard units
gom  Galions per minule NR Not Recorded umhosfcm Micromhos per centimater
mgft.  Miligrams per liter NM Not Measured jyele volatile Crganic Compounds

SPubicametorsigmriiogawatenseptember Gidesp wells 2003 gws s
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ARCADIS

Water Sampling Log

Project GM Site-Wide Project No, OH0294.05.08 Page 1 of 1
Site {ocation Moraine, Chio Date 121072003
Site/well No. GM-40 Replicate No. CodeMNo.
Weather Rain, 40s Sampling Time: Bagin  OB48 End 0950
Evacuation Data Field Parameters
RMeasuring Point TOC Color Cotarless
MP Elevation (ft) 727.04 Odor No
Land Surface Elevation {ft) 727.28 Appearance Clear
Seunded Well Depth (ft bmp)} 149.61. pH {s.u) 7.22
Depth-to- Water {(ft bmp) 19.872 Conductivity

{mSicm) 1.20
Water-Leve! Elevation {ft) 707.22 {pmhosfcm) NR
water Column in Well (f9) 129.79 Turbidity (NTU} NR
Casing Diameter/Type 2" PVC Temperature {°C) 16.33
Gallons in Wedl 20.77 Dissolved Oxygen (mg/l) 0.09
Gallons Pumped/Bailed ORP (mV) -152

Prior to Sampling 3 pumped
Sampling Method Low flow
Sample Pump Intake
Setting (ft brmp) 145 Remarks Sampled @ (0925
Purge Time begin 0908 end (924
Pumping Rate (gpm) 1000 ml/min
Evacuation Method Submersible pump
Constituents Sampled Container Description Number Preservative
YOUs (App #4+cis-1,2-DCE) 40 mi VOA 3 HC, cool
Sampling Persorinel D. Manzo
Well Casing Volumes
Gal./Ft. 14" = 006 2" =016 3" = 0.37 4" =G.65
1. = 0,08 - = 0.26 3%t = .50 & = 1.47

bmp  below medsuring point mi rfiliter NTU Nephelometric Turbidity Units
L Degrees Caisius mSiom Milisiemens per centimeter PC Pobpvinyl chioride
ft feet mish mean sea-ievel $.U. Standard unils
gprm  Galions per nunute NR Mot Recorded urshosfom  Micromhos per centimeter
mgi  Miligrams per iiter NM Not Measured VOO Volatile Organic Compounds

Spubliogmotosgrrilogdwatensepember (3ideep weils 2003 gwsads
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ARCADIS

Water Sampling Log

Project GM Site-Wide Project No. OHEZ94.05.08 Page 1 of 1
Site Location Moraing, Chio Date 12/10/2003
Site/Well No. GM-41 Replicate No. Code No.
Weather Rain, 30s Samphng Time: Begin 0955 End 1106
Evacuation Data Field Parameters
Measuring Point T0C Color Brown
MP Elevation {ft) 733.65 Odor No
Land Surface Elevation (ft) 731.22 Appearance Turbid
Sounded Well Depth (ft bmp}.....116.05.. pH {s.u.) 7.12
Depth to Water (ff bmp) 25.69 Conduchivity

{mS/cm) 1.46
Water-Level Elevation {ft) 707.96 {umhos/cm) NR
Water Column in Well {ff) 90.36 Turbidity (NTU) NR
Casing Diameter/Type 2" PVC Ternperature (°C) 16.54
Gallons in Well 14.46 Dissolved Oxygen {(mg/L) 0.06
Gallons Pumped/Bailed ORP {mV} -163

Prior to Sampling 6 pumped
Sampling Method Low flow
Sample Pump intake
Setting (ft bmp) 112° Remarks Samnpled @ 1037
Purge Time begin 1017  end 1036
fumping Rate (gpm) 1000 mi/min
Evacuation Method Submersible pump
Constituents Sampled Container Description Number Preservative
VOCs {App IX+cis-1,2-DCE) 40 mi VOA 3 HCI, cool
Sampling Personnel D. Manzo
Well Casing Volumes
Gal./Ft. 114" = 0.06 2t =06 3" o= 0?37 4" = (365
1-12" = 0.0% 2% w028 3% = 050 5 =147

bmp  below measuring point mi mililiter NTU Nephelametric Turbidity Units
*C Degrees Celsius mS/icm Milisiemens per centimeter PvC Polyving chloride
ft feet mist mean sea-level 5.4, Standard units
gpm  Gallons per minute NR Not Recorded drmhosfom Micromhos per centimeter
mgd.  Miligrams per liter Kt Nat Measured Vol Volatile Organic Compounds

fsEuBicgmotcrsgmikiogswaterseptomber (deep wells 2003 gws s
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ARCADIS
Water Sampling Log

Project GM Site-Wide Projact No. 0OH0294.05.08 Page 1 of 1
Site Location Moraine, Ohio Date 12/9/2003
Site/Well No. GM-42 Replicate No. DUP-133 Code No.
Weather Light rain, 50s Sampling Time: Begin 1400 End 1510
Evacuation Data Field Parameters
Measuting Point TOC Color Light brown
MP Elevation (ft) 72916 Odor No
Land Surface Elevation () 729,48 Appearance Shightly turbid
Sounded Well Depth (ft bmp) 150.09 o .. pHGwugy _ 7.25
Depth to Water (ft bmp) 22.20 . Conductivity
{mS/cmy 1.22

Water-Level Elevation (f 706.96 {prahos/om) NR
Water Column in Well (ft) 127.8% Turbidity (NTW) NR
Casing Diameter/Type 2" PVC Temperature (°C) 17.17
Gallons in Well 20.46 Dissolved Oxygen (mg/l) .05
Gallons Pumped/Baited ORP {mV) -i22

Prior fo Sampling 5 purnped

Sampling Method Low flow

Sample Pump Intake

Setting {ft bmp} 145 Remarks Sampled @ 1427. RB-110 taken
Purge Time begin 1409 end 1426 after GM-42, MS/MSD taken. RB-110 at
Pumping Rate (gpmy} 1000 mi/min 1445; DUP-133 a1 1427.
Evacuation Method Submersible pump
Constituents Sampled Container Description Number Preservative
VOCs (App IX+cis-1,2-DCE) A0 ml VOA 3 HC1, cool
Sampling Personnel D. Manzo

Well Casing Volumes
Gal./Ft. = 006 2' =018 3" o= 0.37 4" =065
1-¥" = G.05 2t =026 3-¥" = 050 8% =147

bmp  below measwring point i mifiliter NTU Nephetometsic Turbidity Units
“C Degrees Celsius mSiem  Milisiemens per centimeter PV Polyvinyl chionde
ft feet msh mean sea-ievel 5.4 Standard units
gom Gallons per minute NR Not Recorded umhosicm Micromhos per centimeter
mgll  Miligrams per liter N4 Not Measured YOO volatile Organic Compounds
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ARCADIS

§

Monitoring Well Boring Log

GM-39



ARCADB Log of Boring: GM-39

General Motors Corporation Moraine, Ohio
ki -
2 B D
. -~ _E- g ., % =
£ 27 |88 o glci~| £ @ =
58 2 'c% § sl 22 [Slg %g 5] Description &
o= a2 |2l P |HEST] 3 &
o~ cl & %) o
i | ) X
0
0 N/A 96 1 08 CONCRETE
first 1" concrete
GRAVEL
sandy gravel, damp with fines (25%), gravel-(35%}, sand (40%;), well
) graded, fill
29 N/A 2.9 SAND
light brown, dry, gravely-sand with fines (10%), gravel (20%), sand
i {70%}, well graded, fill, pieces of imestone aggregate visible
4
N/A 8.3 SAND
] light brown, dry, gravely-sand with fines {10%), gravel {20%), sand
| £70%}, well graded, fill
6 ——
N/A 3.4 SAND
. light brown, dry, gravely-sand with fines {10%), grave! {20%;}, sand (70%
well graded, fill
Second layer of concrete is visible at 7'
84 wa l1s2] 29 SAND
7 fight brown, dry, gravely-sand with fines (10%), grave! {20%)}, sand
u (70%), well graded
101 A 3.4 SAND
X tight brown, dry, gravely-sand with fines (10%), grave! (20%)}, sand
i} (70%), well graded
iz
' Composite Sample to Lab [l Grab Sampleto Lab ] [ Split-Spoon Not Analyzed Page 1 of 10
Dirilling Co.. Prosonic Geologist: D, Manzo Begin Driling: 11/12/03 @ 1140
Drilier: J. Sigler Total Depth: 118 feet End Drilling: 11/12/03 @ 1612
Drilling Method: Rotosonic Surface Elev.. 73115 Gonverted to Well: Y Well LD GM-39
Drilling Fluid: Water North Coor.; 5396.416 East Coor.; 8006.197

Remarks: 4 inch core barrel.
Project No.:  OHOC0294.0005.00008 Datum: N/A Fitename: November 2003




ARCADIS Log of Boring: GM-39

General Motors Corporation Moraine, Ohio
.E b
Wi o ]
2 —:‘%‘ 5 IR @ po
S e e 8t «c S |gir)E e =
gt 5 '5 § 51 = E § 3 %_?j) G Description &
o= a8 |gE] P8 al £l & B =
== Ej g ! =3
gl a
0
i2 N/A 2.9 SW | SAND
1 light brown, dry, gravely-sand with fines {10%), gravel (20%), sand
| (70%}, well graded
¥ NA 3.4 sw | SAND
light brown, dry, gravely-sand with fines {109%), gravel (20%), sand
] {70%}, well graded
L B NP7 3.8 SW 1 SAND )
] light brown, dry, gravely-sand with fines (10%!}, gravel (20%), sand
(70%}, well graded
— w
18 N/A 1441 128 sw | SAND B
7 sand (60%)}, gravel {(40%), wet, cobbles, visible, well graded
207 na 126 SW | SAND
] sand (60%}, gravel {(40%), wet, cobbles, visible, well graded
27 NA 36.9 SP | SAND
1 fine to medium grained sand, gravel {10%), poorly graded, wet, cobbles
visible
24
.Composite Sample to Lab [l Grab SampletoLab [ ] Spiit-Spoon Not Analyzed Page 2 of 10
Drilling Co.: Prosonic Geologist: ). Manzo Begin Drilling: 11/12/03 @ 1140
Driier: J, Sigler Totad Depth: 118 feet End Drilling: 11/12/03 @ 1612
Drilling Method: Rotosonic Surface Elev.: 731.15 Converted to Well: Y Well1.D.: GM-38
Drilting Fluid: Water North Coor.: 5396.416 East Coor.: 6006,197

Remarks: 4 inch core barrel,
Project No.: OHO00294.0005.00008 Datum: N/A Filename: November 2003




ARCADIS

Log of Boring: GM-39

General Motors Corporation Moraine, Ohio
.(22 .
nl o [
=1 & . o
as — =131 o 53] ¥
£% ¢° 188 «<E 5| =E 3 :
&8 g ‘g § 81 3 g ‘; 2] g? o Description e
LYy O |gxc =~ el Els 3 e
o~ =] & I3 Q.
o) a
@
24 N/A 36.9 SAND
] fine to medium grained sand, gravel (10%), poorly graded, wet, cobbles
visible
265 A 36.9 SAND
k fine to medium grained sand, grave! (10%), pocrly graded, wet, cobbles
visible
28 NnA | 144 ] 184 SAND
7 fine 10 medium grained sand, gravel {10%), poorly graded, wet, cobbles
visible
301 N/A 18.4 SAND
: fine to medium grained sand, gravet {10%}), poorly graded, wet, cobbles
visible
321 N/A 18.4 SAND
: fine to medium grained sand, gravel (10%;}, poorly graded, wet, cobbles
visible
41 wna 1.9 CLAY
T siity clay with gravel {10%), low plasticity, hard, dry, light gray
38
< Composite Sampleto Lab [l Grab Sample to Lab [ [ Split-Spoon Not Analyzed Page 3 of 10
Dritling Co.: Prosonic Geologist: D, Manzo Begin Drilling: 11/12/03 @ 1140
Driller: J. Sigler Totat Depth: 118 feet End Brilling: 11/12/03 @ 1612

Drilling Method:  Rotosonie

Drifling Fluid: Water

Remarks: 4 inch core barrel.

Surface Elev.: 731.15
North Coor.: 5386.418 East Coor.: 6006.197

Converted to Well: Y WellLD.: GM-3%

Project No.: OHO002984.0005.00008

Datum: N/A Filename: November 2003




ARCADIS

Log of Boring: GM-39

General Motors Corporation Moraine, Ohio
@ b
PR i}
b =l e ., @ &
£ 27 |28 25 lciv|E 2 =
& g _%: 'g § £ 8 g ‘a’:) 2 %? O Dascription 2
o=l B Jagl YRiglElET] B £
o~ =1 193] 2
3|7 8
36 N/A c.9 CL | CLAY
siity ctay with gravel (10%), low plasticity, hard, dry, light gray
381 na |50 09 ST 8ay
] silty clay with gravel {10%), low plasticity, hard, dry, light gray
401 A 1.4 SAND
. coarse grained sand (70%}) and gravel (30%), well graded, wet, cobbles
visibie
424 NA 1.4 SAND -
iy coarse grained sand (70%) and gravel {30%}, well graded, wet, cobbles
J visible
4“4 A 0.8 SAND
1 coarse grained sand (70%) and gravel {30%), well graded, wet, cobbles
visible
GRAVEL
gravel {75%} mostly cobbles, and coarse grained sand (25%;), weill
graded, wet
461 /A 0.9 GRAVEL
; gravel {75%) mostly cobbles, and coarse grained sand {25%;), welt
] graded, wet
48
"< Composite Sample toLab I Grab SampletoLab | | Split-Spoon Not Analyzed Page 4 of 10
Driliing Co.: Prosonic Geologist D. Manzo Begin Drilling: 1112/03 @ 1140
Driller: J, Sigler Totai Depth: 118 feel End Driling: 11/12/03 @ 1812
Drilling Method: Rotosgnic Surface Elev.: 731.15 Converted to Well Y Well LD GM-39
Drilling Fluid: Water North Coor.: 5396.416 East Coor.. 8006.197
Remarks: 4 inch core barrel.
Project No.: OHRO0294,.0006.00008 Datum: N/A Filename: November 2003




ARCADIS

Log of Boring: GM-39

General Motors Corporation Moraine, Ohio
@& -
7] €
e 2 5
Eugi N [ Ry o 9 = i ;
28 =28 |22 § = ig L =
& £ c% © § _fé 3 &, % Description 2
3 o
B =]
48 N/A 132 ] 09 GRAVEL
] gravel {60%) and coarse grained sand {(40%), cobbles visible, well
graded, wet
501 Nia 0.9 GRAVEL
] gravel (80%}) and coarse grained sand (40%), cobbles visible, well
graded, wet
%271 N 0.9 GRAVEL
1 gravel {60%;} and coarse grained sand {40%), cobbles visible, well
graded, wet
5471 N 0.9 CLAY
] light gray, silty clay, with gravel (10-25%), low plasticity, hard, dry
. iy
5671 Na 0.9 cL | cLay
] light gray, silty clay, with gravel (10-25%), fow plasticity, hard, dry
581 wa | 1s2| os SAND
1 coarse-grained sand (80%), gravel (40%}), wet, cobbles visible, well
graded
)
<iComposite SampletoLab Il Grab Sample toLab [T Split-Spoon Not Analyzed Page 5 of 10
Briliing Co.. Prosonic Geologist: D. Manzo Begin Driling: 11/12/03 @ 1140
Drilier: J. Sigler Total Depth: 118 feet End Drilling: 11/12/03 @ 1612
Dritling Method:  Rotosonic Surface Elev.: 731.15 Converted to Well: Y Well LD.: GM-38
Drifling Fluid. Water North Coor.: 5396.416 East Coor.: 606,157
Remarks: 4 inch core barrel.
Project No.: OHO00294.0005.00008 Datum: N/A Filename: November 2003




ARCADIS

Log of Boring: GM-39

Drilling Co.: Prosonic
Driller; J. Sigler

Driliing Method: Rotosonic
Driling Fluid: Water
Remarks: 4 inch core barrel.
Project No.: OHD00294.0005.00008

General Motors Corporation Moraine, Ohio
& -
el @
=] & -
£ S &
£~ o= |d @& el EE P =
i) 5 ES ﬁ g = <] @ s
8 2 E% e g E B & % % Description g
81° 3
60 N/A 0.9 SAND
coarse-grained sand (60%), gravel (40%), wet, cobbles visibie, well
i graded
829 N/A 0.9 SAND
7 coarse-grained sand (60%), grave! (40%), wet, cobbies visible, well
graded
841 N/A 0.9 SAND
coarse-grained sand (60%), gravel {40%), wet, cobbles visible, weli
graded
667 A 1.4 SAND
) medium grained to coarse grained sand {80%) and gravel {20%), well
] graded, damp
881 A 1441 1.4 SAND
medium grained to coarse grained sand (80%}) and grave! (20%), well
graded, damp
071 N 0.0 SAND
1 fine to medium grained sand, damp, fines (10%)}, gravel {<10%), damp,
i well graded
i2
< Composite Sample toLab [l Grab Sample to Lab [ 1] Spiit-Spoon Not Analyzed Page 6 of 10

Begin Driling: 11/12/03 @ 1140

End Drilling: 11/12/03 @ 1612
Converted 1o Well: Y Well [.D.: GM-39
Easgt Coor.: B8006.197

Geologist: D. Manzo

Total Depth: 118 fest
Surface Elev.: 731.15
North Coor.: 5386.418

Patum: N/A Fitename: November 2603




ARCADIS

Log of Boring: GM-39

General Motors Corporation Moraine, Ohio
i e
A . 2
aa —— =13 o 753 5=
L o 8@ o [ 8] = @ =
A B >l =15 oy & o
&%é e |8 E 3 & 2 Eé § 3] © Description 2
i~ 2 =
Els @ g
& o)
72 N/A 0.0 SP | SAND
1 fine to medium grained sand, damp, fines {10%), gravel (<10%)}, damp,
well graded
74 NA 0.0 SM | SILTY SAND .
fine grained sand, silis and clays (25%), wet, poorly graded
767 N/A 1.4 SW | SAND
1 medium to coarse grained sand (75%) and gravel (25%), well graded,
3 wet
8 wa {1o0s| o9 sw 1 SanD
rmedium to coarse grained sand (75%) and gravel (25%), well graded,
wet
807 A 0.9 SW | SAND N
medium t0 coarse grained sand (75%) and grave! {25%), weli graded,
wel
827 N 0.9 SW | SAND
1 coarse grained sand (60%) and gravel (40%), wet, well graded
L84
> Composite Sample to Lab I Grab Sampleto Lab [ || Spiit-Spoon Not Analyzed Page 7 of 10
Driking Co.: Prosenic Geologist: D. Manzo Begin Drilling: 11/12/03 @ 1140
Driller: J. Sigler Total Depth: 118 fest End Drifling: 11/12/03 @ 1612
Dritting Method: Rotosonic Burface Elev.: 731.15 Converted 1o Well: ¥ Well LD.: GM-38

Drifling Fluid: Water

Remarks: 4 inch core barrel.

North Coor.: 5386.416

East Coor.: 8006.197

Project No.: OHO00294.0005.00008

Datum: N/A

Fitename: November 2003




ARCADIS

LLog of Boring: GM-39

General Motors Corporation Moraine, Ohio
.92 S
Bl o @
> =g, % ©
o] 27 128l «= |-l e @ P
8§38 23 85| 2 T els8l o Description 2
8¥ B |ggl PL 3 ElG T £
g &
& 0
84 N/A 0.9 s 371 GP | GRAVEL
1 won :_.' gravel {90%} cobble sized, with coarse grained sand (10%), poorly
¥ graded, wet
L Y
| e o5
¥
LS
861 wA 0.4 et SAND ]
] coarse grained sand {(60%) and gravel {40%), wet, well graded, cobbles
] visibie
881 wna | o8] 04 SAND i
coarse grained sand (60%;} and gravel {40%), wet, well graded, cobbles
] visible
907 NA 0.4 SAND -
7 coarse grained sand (60%} and gravel (40%), wet, wali graded, cobbies
] visible
927 A 0.4 SAND
coarse grained sand (60%) and gravel (40%), wet, well graded, cobbles
i visible
94 A 0.4 SAND
coarse grained sand (80%) and gravel (40%), wet, well graded, cobbles
visible
133
< Composite SampletoLab [l Grab Sample to Lab [ ] Split-Spoon Not Analyzed Page 8 of 10

Crilling Co.: Prosonic

Drilter: J. Sigler

Drilling Method:  Rotosonic
Drilling Fluid: Water
Remarks: 4 inch core barrel,
Project No.. OH000294.0005.00008

Geologist: D. Manzo

Total Depth: 118 fest
Surface Elev.: 731.15
North Coor.: 5398.416

Begin Driiling: 11/12/03 @ 1140

End Driting: 11/12/03 @ 1612

East Coor.: 6006.197

Converted to Welt: Y Well 1.D.: GM-39

Datum: N/A

Filename: November 2003




ARCADIS

Log of Boring: GM-39

General Motors Corporation

Moraine, Ohio

& e
Lk ]
il % = @ %
€% 2T |98 <« lclF]z & =
gt E;‘E § 5 g ﬁ & %E’? O Description g
DT o mX & £ L= B =1 5 £
£] @ B S
g D
& at
a6 N/A 0.4 SW | SAND
7 coarse grained sand (60%) and gravel (40%), wet, weil graded, cobbles
visible
BT NA 96 | 0.4 swW | SaND
] coarse grained sand (60%) and gravel {40%), wat, well graded, cobbles
] visibie
1007 Nia 0.4 GW | GRAVEL
] gravel (60%} and coarse grained sand (40%), well graded, wet
1027 A 0.9 &%y GW | GRAVEL ~
7 :" gravel (60%) and coarse grained sand (40%), well graded, wet
an
+%
»
i
-
¥,
1041 wya 0.8 eae] GW | GRAVEL
7 -:‘ gravel (60%) and coarse grained sand (40%), wall graded, wet
4 e
-
»
A
. ™
-,
106 Ny 0.9 SAND
medium to coarse grained sand (80%) and gravel {20%), well graded,
wiest
[{08
< Composite Sampie to Lab Grab Sampieto Lab | || Split-Spoon Not Analyzed Page g of 10
P P

Griliing Co.: Prosonic

Dritler: J. Sigler

Drilling Method: Fotosonic
Drilling Filuid: Water

Remarks: 4 inch core barrel,
Project No.:  OHO00204,.00058.00008

Geologist: D. Manzo

Total Depth: 118 fest
Surface Elev.: 731.15
North Coor.: 5396.416

Begin Drilling: 11/12/03 @ 1140

End Drilling: 11/12/03 @ 1812

East Coor.: 8006.197

Converted to Well: Y WelllD: GM-38

Datum: N/A Filename: November 2003




ARCADES Log of Boring: GM-39

General Motors Corporation Moraine, Ohio
@ -
af o @
b -?(G" % o o &
£ o © 9P =il = 0 ;
oo E2E |3 £ § E <l ol & e = it =
g 2 % © |8 § 38 % CEL g 3 % Description g
[ El s 9 &
3[” a
108 N/A 1201 14 SW ] SAND
: medium 1o coarse grained sand (80%) and gravel (20%), well graded,
] wet
10 Nia 14 SW | SAND
medium to coarse grained sand (80%) and gravel (20%), well graded,
| wet
1121 A 1.4 SW | SAND
] medium to coarse grained sand (80%) and gravel (20%3, well graded,
wet
1149 A 1.4 SW | SAND
1 rmedium to coarse grained sand (80%) and gravel (20%;, well graded,
] wet
1161 WA 0.0 . cL 1 ciay
] dark gray, silty clay, gravel (10-25%), low plasticity, hard, dry
116 B End of Boring
120

@Composite Sample to Lab M Grab Sampletolab [ || Split-Spoon Not Analyzed Page 10 0f 10

Drifling Co.. Prosonic Geologist: D. Manzo Begin Drilling: 11/12/03 @ 1140

Drritler: J. Sigler Total Depth: 118 feet End Drilling: 11/12/03 @ 1612

Drilling Method: Rotosonic Surface Elev.: 73115 Conwerted to Well: Y Weli 1.D.: GM-39
Drilling Fluid: Water Notth Coor.: 5386.416 East Goor.: 8006.157

Remarks: 4 inch core barrel.
Project No.: OHOC0294.0005.00008 Datum: N/A Filename: November 2003




ARCADIS

Wel Construction Log

{Unconsolidated)

02 ft*

=
s

Dslurry
peilets

Bentonite

T

T

| 104 ft>

106 ft*

Well Screen.

2 inch diameter
Sch 40 PvC 16 slot

/:]GraveE Pack

Sand Pack #5

| Trormation Collapse

116 ft*

116 tt*

Measunng Pomt s
Tap or Well Casing
Urdess Otherwise Noted.

* Depth Below Land Surtace

Drifling Fluid

Water (800 gallons)

™ ${} 4 Prosect  General Motors Corporation Well OM-39
LAND SURFACE
Town/City Moraine
489 _
L7t LA County Montgomery Sate  Ohio
1V
T /\m 8°-7°.8" inch diameter Permit No. N/A
s W difedToR
vy Land-Surface {LS) Elevation and Daturn:
s
L 73115 feet X Surveyed
N
Pa well casing, [} sstimated
AV
Y7y 2 inch diameter, instaliation Datets) 13/17/03 - 11/18/03.
11 TTSThEgue 40 PVC
sV Drilting Method Ratosanic
AL /{:}Backﬁﬁ
7R, , " .
/] ﬁ}Gmut Cement/bentonite Drilling Contractor Prosonic
L TTTT—
"
]

Development Technique(s) and Date{s}

Submersible 4" pump 11/17-11/18/3. 800 galions

Flisd Loss During Drilling NIA
Water Removed During Development
Static Depih to Water N/A

Pumping Depth fo Water N/A

Pumping Duraticn
Yieid N/A

Specific Capacity

wWell Purpose

gallons

900 gaflens
feet betow M.P.
feet below M.P.
3 hours

gpm Date 11117/03
11/20/03

N/A gpmiAt

Beep monitoring well for north

portion of property replaces production weils 31439,

Remarks

8" casing diwven 10 38

77 casng drven to 58°

&" caming driven 1o 116"

Frapared by

0. Manzo
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DRAFT

Monitoring Well Boring Log

GM-40




ARCADIS

Log of Boring: GM-40

General Motors Corporation

Moraine, Ohio
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&3 35 |3 512 £ %o 28l o Description 2
O m @ 108 ejalga o =
~ &“’ = ~ 1ol E1¢ [} -
el @ 8
& o]
0 N/A 56 1.4 ASPHALT
] CL | CLAY -
fight brown sitty clay, dry, hard, low plasticity, sand and gravel (25%)
2= N/A 1.4..1 Gt} CLAY
Hght brown silty clay, dry, hard, low plasticity, sand and gravet (25%)
41 A 1.4 oLV ey -
§ light brown silty clay, medium hardness, medium piasticity, sand and
gravel (10%)
6 A 0.9 cL | ¢iay ]
] fight brown silty clay, rmedium hardness, medium plasticity, sand and
] gravel (10%)
89 wa 72| o9 oL | elay
light brown silty clay, medium hargness, medium plasticity, sand and
] gravel (10%)
01 A 0.9 cL | cLAY
light brown silty clay, medium hardness, medium plasticity, sand and
] gravel (10%:;
12
<] Composite Sample to Lab Grab SampletoLab | | Split-Spoon Not Analyzed Page 1 of 13
p P i p

Drilling Co.: Prosonic

Driter: J, Sigler

Brilling Method: Rotosonic
Driking Fluid: Water

Remarks: 4 inch core barrel.

Geologist: D. Manzo

Totai Depth: 150 feet
Surface Elev.: 727.28
North Coor.: 3088.907

Begin Drilling: 11/12/03 @ 1641

£nd Drilling: 11/13/03 @ 1342

East Coor.: 4983.552

Converied to Well: Y Well L.D.: GM-40

Project No.: OHO00294.0005.00008

Datum: N/A Filename: November 2003




ARCADIS

Log of Boring: GM-40

General Motors Corporation Moraine, Ohio
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12 N/A 0.9 ML { SILT
1 light brown clayey silt, low plasticity, hard, dry, sand and gravel {25%}
44
T ONA 0.9 ML | SILT
. light brown clayey siit, low plasticity, hard, dry, sand and gravel (25%)
161 NnA 0.9 SAND
1 gravely sand with fines (25%), sand (50%), gravel (25%}), dry, well
i graded
181 A | 102] 09 SAND
gravely sand with fines (25%), sand {50%), gravel (25%;), dry, well
graded
2071 A 0.9 GRAVEL
X gravel (60%), sand (40%)}), cobbles visible, weil graded
2271 NA 0.8 SAND
1 sand (B0%) and gravel (20%), damp, well graded
24
< Composite Sample to Lab [l Grab Sample to Lab {1 [} Split-Spoon Not Analyzed Page 2 of 13

Drilling Co.: Proscnic Geologist: . Manzo Begin Drilling: 11/12/03 @ 1641

Drifler: J. Sigler Total Depth: 150 feet End Drilling: 11/13/03 @ 1342

Drilling Method: Rotosonic Sudace Elev.: 72728 Converted to Well: Y Well 1D GM-40
Drilling Fluic: Water North Coor.: 3088.907 East Coor.: 4883552

Remarks: 4 inch core barrgl,

Project No.: OHQ00294.0005.00008 Datum: N/A

Filename: November 2003
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Log of Boring: GM-40

General Motors Corporation

Moraine, Ohio
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24 N/A 0.9 SW | SAND
1 sand (80%;) and gravel (20%}, damp, well graded
w |
267 A 0.9 U GW | GRAVEL =
gravel (70%) and sand (30%}), cobbles visibie, wet, well graded
287 A 120 09 [T
- can] GW | GRAVEL
gravel (70%} and sand {30%), cobbles visible, wet, well graded
01 NA 0.9
. sen] GW | GRAVEL
gravel {70%) and sand (30%), cobbles visible, wet, well graded
%21 NA 14 GW | GRAVEL
’ an
1 gravel (70%) and sand (30%), cobbles visible, wet, weli graded
] Ct | CLAY
silty clay with sand (25%) and gravel, damp, low plasticity, hard, cobbles
] visible
34 =~
N/A 2.9 CL | cLay
silty clay with sand (25%) and gravel, damp, low plasticity, hard, cobbles
visible
£l L
Vess] GW | GRAVEL
] i',*- gravel (80%) and sand {30%, fines {(10%;) . well graded, we! (saturated)
36 7
< Composite Sample to Lab W Grab Sample to Lab Split-Spoon Not Analyzed Page 3 of 13

Drilling Co.: Prosonic

Driller: J. Sigler

Drilling Method:  Rotosonic
Drilling Fluid: Water

Remarks: 4 inch core barrel

Geologist: D, Manzo
Total Depth: 150 feet
Surface Elev.: 727.28
North Coor.: 3088 907

Begin Drilling: 11/12/03 @ 1641

End Dritling: 11/13/03 @ 1342
Converted to Welt. ¥ Welt LD.. GM-40
East Coor.: 4883.552

Project No.:  OMH000294.0005.00008

Datum: N/A Filename: November 2003




ARCADIS

Log of Boring: GM-40

General Motors Corporation

Moraine, Ohio

{feet)

Depth
{fain.)

Blows

Recovery
{inches)

OVA
(PPM)

Sample Analysis
Sample Type

iog
Soil Class.

Description

Depth to Water

36 N/A

38

NA

401 A

421 A

441 A

461 pA

'y
Fs

0.9

1.4

0.9

0.9

3
*
LA
’

o)
=

GRAVEL
gravel {80%) and sand (30%), fines (10%} , well graded, wet (saturated)

e GW

GRAVEL
gravel (60%), coarse grained sand {40%), wet (salurated), well graded,
cobbles visible

s GW

GRAVEL
gravel (B0%), coarse grained sand {40%), wet {(saturated), well graded,
cobbles visibie

san] GW

GRAVEL
gravel (60%), coarse grained sand (40%), wet (saturated), well graded,
cobbles visibie

an] GW

GRAVEL
gravel (60%), coarse grained sand (40%), wet {saturated}, well graded,
cobbles visible

aed GW

GRAVEL
gravel (60%), coarse grained sand (40%), wet (saturated), well graded,
cobbles visible

< Composite Sample to Lab

Drifiing Co.: Prosonic

Driller: J. Sigler

Dritling Method: Rotosonic

Drifling Fluig: Water

Remarks: 4 inch core barrel.

B Grab Sample toLab [ [ Split-Spoon Not Analyzed

Page 4 of 13

Geologist: D. Manzo

Begin Drilting: 11/12/03 @ 1841

Totat Depth: 150 feet

End Drilling: 11/13/03 @ 1342

Suriace Elev.. 727.28

Converted to Well: Y Well LD.. GM-40

North Coor.: 3088.907

East Coor.; 4883.552

Project No.:  ©HO00294.0005.00008

Daturme NFA

Fitlename: November 2003




ARCAD!S Log of Boring: GM-40

General Motors Corporation

Moraine, Ohio
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48 N/A 84 1 09 GRAVEL
gravel (60%), coarse grained sand (40%), wet {saturated), well graded,
J cobbles visible
501 nA 0.9 GRAVEL o
gravel (60%), coarse grained sand {40%), wet (saturated), well graded,
] cobbles visible
5271 N/a 1.4 CLAY ]
" light gray, silty clay, gravel (10-25%), low plasticity, hard, dry
41 A 1.4 cL | cLay N
1 light gray, slity clay, gravel (10-25%, low plasticity, hard, dry
56 wa 1.4 oL | ¢lay
light gray, silty clay, gravel {10-25%), low plasticity, hard, dry
581 wa Jes | 14 | eL T ey
7 light gray, silty clay, gravel (10-25%), low plasticity, hard, dry
<] Composite Sample to Lab [l Grab SampletoLab  [[ | Spiit-Spoon Not Analyzed Page 5 of 13
Drilling Co.: Prosonic Gedlogist: [. Manzo Bagin Drifting: 11/12/03 @ 1641
Drilter: J. Sigler Total Cepth: 150 feet End Drilling: 11/13/03 @ 1342
Drifling Method: Rotosonic Surface Elev.: 727.28 Converted to Well: Y Well 1.0 GM-40
Drilling Fiuid: Water North Coor.: 3088.907 East Coor.: 4983.582

Remarks: 4 inch core barrel,

Project No.:  OHO00284.0005.00008 Datum: N/A

Filename: November 2003




ARCADIS Log of Boring: GM-40

General Motors Corporation Moraine, Ohio
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60 NAA 1.4 CL } CLAY
] tight gray, silty clay, gravel (10-25%), low piasticity, hard, dry
627 NA 1.4 S Y,
1 / Hght gray, silty clay, gravel (10-28%), fow plasticity, hard, dry
641 na 0.9 SAND
1 sand (75%) and grave! (25%), wet, well graded. cobbles visible
661 A 0.9 SAND 7
] sand (75%j) and gravel (25%), wet, well graded, cobbles visible
%81 na | os | oo SAND
sand (75%) and gravel (25%), wet, well graded, cobbles visible
[Che BN 0.9 SAND
1 sand (75%) and gravel (25%), wet, well graded, cobbles visible
] SAND
tine grained sand (B0%} with silts and clays (20%}, wet (saturated),
) : poorly graded
72 L
<] Composite Sample toLab [l Grab SampletoLab [ [} Split-Spoon Not Analyzed Page 6 of 13

Begin Drilling: 11/12/03 @ 1841

End Driling: 11/13/03 @ 1342

Converted to Well: Y Well LD.: GM-40

Drifiing Co.: Prosonic Geologist: D. Manzo

Driller: J. Sigler Total Depth: 150 feet
Driling Method: Rotosonic Surface Elev.: 727.28
Drilling Fluid: Water North Coor.: 3088.807

East Coor.: 4683.552

Remarks: 4 inch core barrel.

Project No.: OHO00294.0005.00008 Datum: N/A

Filename: November 2003




ARCADIS

Log of Boring: GM-40

General Motors Corporation Moraine, Ohio
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72 1 NA 0.9 | SAND
1 fine grained sand {(80%) with silts and clays (20%), wet (saturated),
poory graded
. CL § CLay
siity clay, damp_, low plasticity, hard, light gray, no sand or gravel .
74 7 N/A I 'f4 CL. CLA‘[’
) siity clay, damp, jow plasticity, hard, light gray, no sand or gravel
8T NA 1.4 Ct | élay |
silty clay, damp, low plasticity, hard, light gray, no sand or gravel
81 /A 8¢ | 09 | SAND ]
7 sand (75%) and gravel (25%), well graded, cobbies visible
801 wa 0.9 SAND
] sand (75%) and gravel (26%), weil graded, cobbles visible
824 na 0.9 SAND
1 coarse grained sand (70%) and gravel (30%;, wet {saturated), wel}
] graded, large cobbles visible
.Composite Sample to Lab [l Grab Sample to Lab {1} Split-Spoon Not Analyzed Page 7 of 13
Drilling Co.: Prosonic Geologist: . Manzo Begin Drilling: 11/12/03 @ 1641
Driller: J. Sigler Total Depth: 150 feet End Driling: 11/13/03 @ 1342
Drilling Method: Hotosonic Surface Elev.: 727.28 Converted to Weit Y Well 1.D.: GM-40
Driliing Fluid: Water North Coor.: 3088.907 East Coor.: 4983.552
Remarks: 4 inch core barrel.
Project No.: OHOD0294.0006.00008 Datum: N/A Filename: November 2003




ARCADIS o

of Boring: GM-40

General Motors Corporation

Moraine, Ohio
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0% mE |gE 2128l 5 B &
& A
84 N/A 0.9 SAND
" fine grained to medium grained sand, gravel (10%), poorly graded, wet
(saturated)
869 na 0.9 SAND
fine grained fo medium grained sand, gravel (10%), poorly graded, wet
| (saturated)
88 na |84 09 SAND 1
] sand {60%}), gravel (40%), sand is fine to coarse-grained, well graded,
] cobbies visible
90 wna 0.9 SAND ]
sand (60%), gravel (40%), sand is fine to coarse-grained, well graded,
cobbles visible
929 NA 0.9 SAND
sand (60%), gravel (40%), sand is fine to coarse-grained, well graded,
cobbles visible
94 NnA 0.9 SAND
: sand (60%), gravei (40%), sand is fine to coarse-grained, well graded,
il cobbles visible
215
E Composite Sample to Lab . Grab Sample to Lab %SQEE‘{-S@OOQ Not Analyzed Page 80of 13
Dritiing Co.: Prosonic Geologist: D, Manzo Begin Drilling: 11/12/03 @ 1841
Drilier: J, Sigler Total Depth: 150 feet End Drilling: 11/13/03 @ 1342
Drifling Method:  Rotosonic Surface Elev.: 727.28 Converted to Welh Y Well LD GM-40
Drilling Fluig: Water North Coor.: 3088.907 East Coor.: 4083.552

Remarks: 4 inch core barrel.

Project No.. OHO00294.0005.00008  Datum: N/A

Filename: November 2003




ARCADIS

Log

of Boring: GM-40

General Motors Corporation

Moraine, Ohio

Drilling Co.: Prosonie Geologist: D. Manzo

o v
@f &
ol % & . o %
Exl ¢7 |le¢ <E jeir|E _@ =
§§ Eﬁ §*§§ (3‘5‘& é 2 g_gj} O Description 2
- = @ I el vt B 3 =
o~ =4 (3] .
g &
o
9% | NA 0¢ |l 1 SW [ SAND
1 i | sand (60%:;, gravel (40%), sand is fine to coarse-grained, well graded,
. cobbles visible
%7 NA {90 09 SW | SAND B
sand (60%), gravei {40%;, sand is fine to toarse-grained, welf graded,
- cobbles visible
160 N/A 0.9 “S“'\}"TW e
sand {60%), gravel {40%), sand iz fine to coarse-grained, well graded,
cobbises visible
102 N/A G GRAVEL [ -
1 gravel (80%), coarse grained sand (20%), wet, poorly graded
104 - N/A r 1 8aNE [ ——
sand (70%}, grave! {30%), medium to coarse grained sand, wet, cobblas
visible, well graded
106 N/A SAND I [ ——
sand (70%), grave! {30%), medium to coarse grained sand, wet, cobbleg
visible, well graded
{8
X Composite Sample to Lab MG Sample to Lab m Split-Spoon Not Analyzed Page 9of 13

Begin brilling: 11/12/03 @ 1641

Drifler: J. Sigier Total Depth: 150 teet

End Driling: 11/13/03 @ 1342

Drilling Method: Rotosonic Surface Elev.: 72728

Converted to Welt: Y WellLD.: GM-40

Brilling Fluid: Water North Coor.: 3088.007

East Coor.: 4583552

Remarks: 4 inch core barrel.

Project No.: OHOO0294.0005.00008 Datum: N/A

Filename: November 2003




ARCADIS

Log of Boring: GM-40

General Motors Corporation Moraine, Ohio
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108 N/A 721 09 ' SW I SAND
: sand (70%), gravel (30%), medium o coarse grained sand, wet, cobbles
visible, well graded
1107 N 05§ SW | SAND ]
' sand {70%), grave! (30%)}, medium o coarse grained sand, wet, cobbles
i visible, well graded
1127 A 0.9 SW | SAND
sand (70%}, gravel (30%), medium o coarse grained sand, wet, cobbles
§ visible, weil graded
1147 Na 08 [l SW | SAND
] sand (70%), gravel (30%), medium to coarse grained sand, wet, cobbles|
visible, well graded
1169 A 0.9 SW | SAND
] sand {70%), gravel (30%), medium o coarse grained sand, wet, cobbles
visible, wefl graded
1181 A 781 09 SW | SAND -
A medium to coarse grained sand, wet, well graded, gravel (10%}
120 i
<] Composite Sample to Lab M Grab SampletoLab [ Split-Spoon Not Analyzed Page 10 of 13

Dritling Co.: Prosonic Geoclogist: D. Manzo

Begin Drilling: 11/12/03 @ 1641

Driller: J, Sigler Total Depth: 150 feet

End Drilling: 11/13/08 @ 1342

Drilling Method: Rotosanic Surface Elev.: 727.28

Converted to Weil: Y Well L.D.: GM-40

Dritling Fluid: Water Notih Coor.: 3088.907

East Coor.; 4983.552

Remarks: 4 inch core barrel.

Project No.: OHOG0294.0005.00008 Datum: N/A

Filename: Novermber 2003




ARCADES Log of Boring: GM-40

General Motors Corporation Moraine, Ohio
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120 | N/A 0.9 ! Sw | SanD

madium 1o coarse grained sand, wet, well graded, gravel (10%)

122_ M/A

0.9 SW | SAND
medium o coarse grained sand, wet, well graded, gravel (10%)
1249 /A 08 | SW 1 SAND
] medium to coarse grained sand, wet, well graded, gravei (10%)
12671 A 0.9 SW | SAND

medium to coarse grained sand, wet, wali graded, grave! {10%)

12871 na 102 | o9 SW | SanD

medium to coarse grained sand, wet, well graded, gravel (10%)

19077 A 0.9 SW | SAND

medium o coarse grained sand, wet, well graded, gravel (10%

2
g'?(hmposite Sample to Lab W Grab Sampletolab ||| Spiit-Spoon Not Analyzed Page 11 of 13

Drilling Co.: Prosonic Geologist: D. Manzo Begin Drilling: 11/12/03 @ 1844

Drilter: J. Sigler Total Depth: 150 feet End Drilling: 11/13/03 @ 1342

Brilling Method: Rotosonic Surface Elev.: 727.28 Converted to Well: Y Weli 1.D.: GM-40
Driliing Fluid: Water North Coor.: 3088.907 East Coor.: 4983.552

Remarks: 4 inch core barrel.
Project No.:  OHOO0284.0008.00008 Datum: N/A Filename: November 2003




ARCADIS

Log of Boring: GM-40

General Motors Corporation Moraine, Ohio
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(23 ) 3]
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A o
132 N/A 1.4 CLAYEY SAND
] fine to coarse grained sand {50%), gravel (25%), siits and clays {25%],
J wet, well graded
1347 A 1.4 CLAYEY SAND
fine to coarse grained sand (50%), gravel (25%), silts and clays {25%),
i wel, well graded
1361 A 0.9 SAND
medium to coarse grained sand (75%), gravel {25%), wet, weli graded
1387 na |90 | o0 SAND
medium o coarse grained sand {75%), gravel (25%), wet, well graded
1401 /A 0.9 SAND
1 medium o coarse grained sand (75%). gravel (25%), wet, wel! graded
1427 A 1.4 GRAVEL
gravel (75%}, medium to coarse grained sand {25%), wet, well graded,
i predominately iarge cobbles
44 1 i . .
Z} Composite Sample to Lab | [l Sample to Lab . Split-Spoon Not Analyzed Page 12 0f 13

Brilling Co.: Prosonic
Drifter: J. Sigler

Drilling Method: Rotosonic
Drilling Fluid: Water

Remarks: 4 inch core barrel.
Project No.: OHOD0294.0005.00008

Geologist: D. Manzo

Totad Depth: 150 feet
Surface Elev.. 727.28
North Coor.: 3088.907

Begin Driling: 11/12/03 @ 1641

End Drilling: 11/13/03 @ 1342

East Coor.: 4983.552

Converted to Well: ¥ Well LD.: GM-40

Datum: NA

Filename: November 2003



ARCADIS

Log of Boring: GM-40

General Motors Corporation Moraine, Ohio
@ .
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144 N/A .9 GRAVEL
gravel {75%}, medium fo coarse grained sand {25%), wet, well graded,
predominately large cobbles
R 0.9 GRAVEL
1 gravel (80%), medium to coarse grained sand, wet, well graded
48 =
\ Not sampled
\
i
I
\E
150 End of Boring
152 —
154
1k
E Composite Sample to Lab [ [elEe Sample to Lab | Split-Spoon Not Analyzed Page 130f 13
Drilling Co.: Prosonic Geoiogist: D. Manzo Begin Drilling: 11/12/03 @ 1841
Drilier: J. Sigler Totat Depth: 150 fest End Drilling: 11/13/03 @ 1342
Drilling Method:  Botosonie Surface Elev.: 727.28 Converted o Well: Y Well 1.D.: GM-40
Drilling Fluid: Water North Coor.: 3088.907 East Coor.: 4983.552
Remarks: 4 inch core barrel.
Project Na.:  OHG00294.0005.00008 Daturm: N/A Fiterrame: Novernber 2003




ARCADIS

Well Construction Log
{Unconsofidated)

Tt Progect  General Motors Corporation Weil G40
- Town/City Maoraine
YR
iy County Monigomery State  Chio
AN - |
PPy 5 inch diameter Permit No. N/&
1 V| oiledRole
Pl Land-Surface (LS} Elevation and Datum:
/
/] 727.28 feet Surveyed
uuy \_
1 wetl casing, {7 Estimated
1V
LV Z__inch diameter, dnstellation Datels) 1112403 - 131405 ...
------- LAt SChedale 40 FUC
ey Drilling Method Ratosonic
W . | o | 1. Eoa i
/P AL Back
gl
1 1 \Grout Cement/oentonite Driting Contractor Prosonic
1V
LT Drilling Fluid Water (765 gallons)
TV
136 ft*

g
g Bevelopment Techniquels) and Datels)
L [ Bentonite Dslurry
B EEER [Kpetiets Submersible 4* pump 11/13/03

Fluid Ltoss During Drilling N/A galions

1 140 e

el Screen.

2 inch diameter
Sch40 Pvg | 10 slot

/DGravei Pack

‘ESand Pack #5

\DFGrmatian Collapse

150 ft*
150 >

RMeasuning Pont s
Tor ot Well Casing
untess Otherwise Noted.

* Depth Below Land Surtare

Water Remaved During Davelopment

Static Depth to Water

Pumping Depth 1o Water

Pumping Duration

Yieid N/A

Specific Capacity

Well Purpose

300 gallons
N/A feet below M.P.
N/A feet below M.P.
3.5 hours

gpm Date 11/13/03
T20783

NIA gpmffi

Deer monitoring well for west side

of property replaces production well 42

Remarks

Brepared by

D. Manzo




ARCADIS

Monitoring Well Boring Log

GM-41




ARCADIS

Log of Boring: GM-41

General Motors Corporation Moraine, Ohio
.g L
el o @
e =gl % &
£9 22128 «=|=l-12 k: z
58 2 < 85 58 181 g ? o Description 2
0% px | g & o] &1 & = i~
A )
0f NA t 72 04 [T CL | CLAY
: dark brown, silty clay, fow plasticity, hard, gravel (10%), dry, roots
visible, fiil
2o 0.4 CL 1 CLAY
] dark brown, silty clay, low plasticity, hard, gravel {10%}, gry, fil
47 N/A 04 I CL | cLAY [
dark brown, silty clay, fow plasticity, hard, gravel (10%), fill
-1 A 0.4 | cU T elay
: dark brown, silty clay, low plasticity, hard, gravel (10%), fill
87 wA | 54| 04 | oL oAy
: dark brown, silty clay, low plasticity, hard, gravel (10%), fill
10 A 04 GC| CLAYEY GRAVEL .
) clayey gravel, clay (40%), gravel (50%), sand and silt (10%), low
| plasticity, hard, dry
12
[ Composite Sample to Lab B Grab Sample to Lab L1 Split-Spoon Not Analyzed Page 1 of 10
Drilling Co.: Prosonic Geologist: D. Manzo Begin Drilling: 11/19/03 @ 0809
Drilier: J. Sigler Total Depth: 118 feat End Drifling: 11/19/03 @ 1033
Driling Mathod:  Rotosonic Surface Elev.: 733,78 Converted to Well: ¥ Well L.D.: GM-41
Drilling Fluid: Water North Coor.: 3429.721 East Coor.. 6684.301
Remarks: 4 inch core barrel,
Project No.: OMH000294.0005.00008 Datum: N/A Filename: November 2003




ARCADIS

Log of Boring: GM-41

General Motors Corporation

Moraine, Ohio

%3]
bl o &
AP 218 o @ s
£ o 0= © é) =z i & g =
§-§ § ;‘E é @ 3 % g 2 §§) o Deseription 2
= = (8 E = JaliEls 'S &
gl & &
7]
12 N/A 0.4 SAND
7 fine to medium grained sand, dry, poorly graded
471y 0.4 SAND
) fine to medium grained sand, dry, poorly graded
181 wna 0.4 SAND
fine to medium grained sand, dry, poorly graded
B na | 54| 04 SAND
fine to medium grained sand, dry, poorly graded
207 wa 0.4 SAND
fine to medium grained sand, dry, poorly graded
2271 NA 4 i GRAVEL
gravel, poorly graded, sand (<10%), damp
24
<] Composite Sample to Lab M Grab SampletoLab 7] Split-Spoon Not Analyzed Page 2 of 10

Driliing Co.: Prosonic

Drifter: J. Sigler
Drilling Method: Rotosonic
Driliing Fluid: Water

Remarks: 4 inch core barrel.

Gaologist: D. Manzo

Begin Dritling: 11/19/03 @ 0808

Total Depth: 118 feet

End Drilling: 11/19/03 @ 1033

Surface Elev.: 733.78

Converted to Well: Y Well 1.0 GM-41

Notth Coor.: 3429721

East Coor.: 6684.301

Project No.: OHO00294.0005.00008

Daturm: N/A

Filename: November 2003




ARCADIS

LLog of Boring: GM-41

General Motors Corporation

Moraine, Ohio

@ .
@l o 5]
ol FHo | g kS
€5 27 |28 <5 |8|FlEo] 2 z
g8 Eﬁg §-§ C:SE < g %é‘f o Description g
Q¥ o= g £ 9 B4 £l 5 E £
€T~ =1 %) [=%
I B [
P £
24 N/A 0.4 SAND
] gravely sand, gravel (30%), sand {50%}, silts and clays (20%), weil
graded, damp
2671 A 04 SAND ]
gravety sand, gravel (30%), sand {50%), silts and clays {20%), weli
graded, damp
281 Na | 54| 04 SAND
fine to medium grained sand, wet {saturated), poorly graded
01 Na 0.4 SAND T
fine to medium grained sand, wet {saturated), pooriy graded
2 Na 0.4 SAND
fine 10 medium grained sand, wet (saturated), poorly graded
- b,
34 N/A 0.9 SAND
gravely sand, gravel (30%), sand (60%), fines (10%;), wet, well graded
28

> Composite Sample to Lab

Drilling Co.: Prosonis
Drifter: J. Sigler

Drilling Method: Rotosonic
Driliing Fluid: Water

Remarks: 4 inch core barral.
Project No.: OHO00294.0005.00008

I Grab Sample to Lab

Geologist: D Manzo
Total Depth: 118 feet
Surface Elev.: 733.78
North Coor.: 3428.721

Y

 Split-Spoon Not Analyzed

Begin Drilling: 11/19/03 @ 080¢

Page 30f 10

End Driling: 11/19/03 @ 1033

East Coor.: B8684.301

Converted to Well: ¥ Weli 1.D.: GM-41

Datum: N/A Filename: November 2003




ARCAD%S Log of Boring: GM-41

General Motors Corporation Moraine, Ohio
@ o
@ o g
fa F e | g 5
[ @ o W = -1 = 0 g
B D 2 L = _g g = =4 ﬁ o) B o =
2 £ g © § _E A i % E‘ g 5 95 Description g
&~ Ef @ il a
3|° a
36 N/A 0.4 CL | CLAY
light gray sitty clay, gravel (10-25%), tow plasticity, hard, large cobbles
visible
L T T SILTY SAND
silt and fine grained sand (60%), clay (40%}), wet, poorly graded
0 NA 0.4 SILTY SAND
7 silt and fine grained sand (60%), clay (40%;), wet, poorly graded
o 7 0.4 SILTY SAND B
silt and fine grained sand (60%), clay (40%), wet, poorly graded
Yy
447 na 0.4 s CL | ClAY
1 light gray sifty ctay with gravel (10-25%), fow plastieity, dry to damp, hard
461 na 0.4 oL | Glay
] light gray silty clay with gravel (10-25%), low plasticity, dry to damp, hard
48 i
< Composite Sample to Lab M Grab SampletoLab [ [} Split-Spoon Not Analyzed Page 4 of 10
Dritling Co.: Prosonic Geologist: D. Manzo Begin Drilling: 11/19/03 @ 0809
Driller: J. Sigler Total Depity, 118 feet End Driling: 11/19/03 @ 1033
Drilling Method:  Rotosonic Surface Elev.: 733.78 Converted to Welk ¥ Well LD GM-41
Drilling Fluid: Water North Coor.: 3428.721 East Coor.: £684.301

Remarks: 4 inch core barrel,
Project No.:  OHC00294.0005.00008 Datunmy, N/A Filename: November 2003




ARCADIS

Log of Boring: GM-41

General Motors Corporation

Moraine, Ohio

]
@i o 3]
b 218 o @ 5
o 20 198 «5jc|F]E & =
28 3 ;% g5l 2 g 12| g8 © Description =
£y e &8 = d Op 21 8 e =
r = Al i1 B RG) & =
= 0 &
3 a
48 N/A 120 0.4 CL { ClLAY
i light gray silty clay with gravel (10-25%), fow plasticity, dry to damp, hard
501 A o4 CL | ELaY -
’ fight gray silty clay with gravel (10-25%), low plasticity, dry to damp, hard
5271 /A 0.4 SAND 7
fine 1o medium graired sand, damp, pootly graded
4 A 0.4 SAND
] fine to medium grained sand, damp, poorly graded
6 A 0.4 SAND
7 fine to medium grained sand, damp, poorly graded
8 A e | o4 SAND
1 fine to medium graired sand, damp, poorly graded
[+:4)
><]Composite Sampleto Lab [l Grab Sample toLab |} || Split-Spoon Not Analyzed Page 5 of 10

Drifling Co.. Prosonie

Drilter: J. Sigler

Drifling Method:  Rotosonic
Drilling Fluid: Water

Remarks: 4 inch core barrel.

Surface Elev,: 733.78

North Coor.: 3429.721

Geologist: D. Manzo

Begin Drilling: 11/16/03 @ 0809

Total Depth: 118 fees

£nd Driling: 14/19/03 @ 1033

Converted to Welt: ¥ Well 1.D.: GM-41

East Coor.: 6684.301

Project No.: OHU00294.0005.00008

BDatum: N/A

Filename: November 2003




Log of Boring: GM-41

General Motors Corporation

Moraine, Ohio

.E S
ol e [
N ER 8 T
£5 22 |28 <5 |E52q] & o 2
S*‘E 2o |I2T O& N e © Description 2
= B o E — a8 el 3 £
T~ El s B =2
o R &
o
80 | N/A 0.4 4 SP | SAND
fine to medium grained sand, damp, poorly graded
621 A 04 SP | SAND
fine to medium grained sand, damp, poorly graded
: CL | CLAY ]
sifty clay, dry, light gray, low plasticity, hard, gravel (10%}
849 wia 0.4 sw | SanD
1 medium to coarse grained sand (75%}, pea sized gravel (25%), wet
(saturated), well graded
867 na 0.4 sSwW | SAND
1 madium to coarse grained sand {75%), pea sized gravel {25%), wet
{saturated), well graded
881 N g8 | 04 SW | SAND
1 medium 1o coarse grained sand (75%), pea sized gravel (25%), wet
{saturated), well graded
07 wa 0.4 sp | SAND
fine grained sand, wet, poorly graded
2
< Composite Sample to Lab Ml Grab Sample to Lab [ ]| Split-Spoon Not Analyzed Page 6 of 10

Driliing Co.: Prosonic

Driller: J. Sigler

Drilling Method: Fotosenic

Driting Fluid: Water

Remarks: 4 inch core barrel,

Geologist: D. Manzo
Total Depth: 118 fest
Surface Elev.. 733.78
North Coor.r 3429.721

Begin Drilling: 11/19/08 @ 0809

End Driling: 11/19/03 & 1033

East Coor.: 6684,301

Convered to Well: Y Well LD GM-41

Project No.: OHO00294.0005,00008

Datum: N/A

Filename: November 2003




ARCADIS

Log of Boring: GM-41

General Motors Corporation Moraine, Ohio
.‘E e
Ll W [¢4]
) . ]
& e wl > o ] <
£ 27 |28l «s|2lF 2 & =
&8 Elé §‘E§ =7 |<]e s8] G Description e
% BE jge] On 12/l @41 o £
e ir = —i1alEla [o) i
El @ 3]
e &
]
72 N/A 0.9 SM { SILTY SAND
sitt, fine grained sand (25%), wet, poorly graded
47 A 0.9 SM | SILTV SAND -
) silt, fine grained sand (25%), wet, poorly graded
87 Na 09 [
- SM [ SILTY SAND
1 silt and fine grained sand (25%), wet, poerly graded
78
NA 12041 04 SP | saND
fine to medium grained sand, wet, pocrly graded
807 na 0.4 SP | SaND
fing 1o medium grained sand, wet, poorly graded
8 wa 0.4 SP | SAND
7 fine to medium grained sand, wet, poorly graded
B4,
2 Composite Sample to Lab M Grab SampletoLab ] Split-Spoon Not Analyzed Page 7 of 10

Driling Co.: Prosonic

Drilter: J. Sigler

Orilling Method: Rotosonic
Driliing Fluig: Water

Remarks: 4 inch core barreal,

Geologist: D. Manzo
Total Depth: 118 fest
Surface Elev.; 733.78
North Coor.: 3420.721

Begin Driling: 11/19/03 @ 0809

End Drifling: 11/19/02 @ 1033

East Coor.: 6684.301

Converted to Well: Y Well1.D.: GM-41

Project No.: OHO00294.0005.00008

Daturm: NA

Filename: November 2003



ARCADIS

Log of Boring: GM-41

General Motors Corporation Moraine, Ohio
@ .
aF D @
P =1g] . & Gl
Ll o Igo Enll 353 T &2 2z
TR EHEBEER >
g& %i@, $§ 3% %%g"’ % Description E
e~ £im 3] &
5 3
84 N/iA 0.4 SP | SAND
] fine to medium grained sand, wet, poorly graded
861 N/a o4 SAND ]
fine to medium grained sand, wet, poorly graded
861 Na 0.4 [ SAND
7 fine to medium grained sand, wet, poorly graded
09 A 04 {] GRAVEL ]
’ gravel (75%) and coarse grained sand (25%), well graded, wet
] (saturated), very large cobbles visible (1 0%)
921 N/A 0.4 GRAVEL
} gravel (75%) and coarse grained sand (25%). well graded, wet
{saturated), very large cobbles visible {10%})
T A 04 [ GRAVEL —
gravet (75%) and coarse grained sand (25%}, welt graded, wet
{saturated), very large cobbles visible (10%)
Lag.|
X Composite Sample to Lab M Grab Sampleto Lab [ ]} Split-Spoon Not Analyzed Page 8 of 10
Drilling Co.: Prosonic Geologist: D. Manzo Begin Drilling: 11/18/03 @ 0809
Dsller: J. Sigler Total Depth: 118 fest End Driliing: 11/19/03 @ 1033
Drikiing Method: Rotosonic Burface Elev.: 733,78 Converted to Well: ¥ Well 1.D.: GM-41
Drilling Fluid: Water North Coor.: 3420.721 East Coor.: 6684.301
Remarks: 4 inch core barrel.
Project No.: ©OHOG0294.0005.00008 Datum: N/A Filename: November 2003




ARCAD!S Log of Boring: GM-41
General Motors Corporation Moraine, Ohio
L .
P B @
il '%\ & I3 & =
B 2C 1281 <« |cirlE & =
g8 2% g5l 2 £ HEER B Description e
R e L o =
o~ = B D [=3
o | &
& o
o6 N/A 0.4 veand GW | GRAVEL
.ﬂ' gravel (75%) and coarse grained sand {25%}, well graded, wet
] g-.‘.__s {saturated}, very iarge cobbies visible (10%:)
L4
| Py
*,
981 wa- | rostoa Sov] GW | GRAVEL ]
1 ""* gravel (75%) and coarse grained sand {25%), well graded, wet
Q;‘b (saturated), very large cobbles visible {10%)
L 4
| 15
L/
1001 /A 0.4 SAND
1 medium 16 coarse grained sand (75%) and gravel, weli graded, wat
1021 Ny 0.4 SAND ]
] medium fo coarse grained sand {75%) and gravel, well graded, wet
1041 n/A 0.4 SAND
: medium to coarse grained sand (75%) and gravel, well graded, wet
106 nia 0.4 SAND
7 mediurn to coarse grained sand (75%) and gravel, well graded, wet
108 i
< Composite Sample to Lab . Grab S8ample to Lab ﬁ Split-Spoon Not Analyzed Page 9 of 10
Driliing Co.: Prosonic Geologist: D. Manzo Begin Drilling: 11/19/03 @ 080¢
Driller: J. Sigler Total Depth: 118 feet End Drilling: 11/19/03 @ 1033
Driling Method: Rotosonic Surface Elev.: 733.78 Converied to Well: Y Well L.D.: GM-41
Drilling Fluid: Water North Coor.: 3429 721 East Coor.: 6684.301

Hemarks: 4 inch core barref,
Project No.: OHO00294.0005.00008 Datum: N/A Filename: November 2003




ARCADIS

Log of Boring: GM-41

General Motors Corporation Moraine, Ohio
& .
i Q @
Pl SN @ &
- oS [ 3 S je|-]E % =
&g 2 c 8%l 2 £ <2 g8 © Description =)
0= 82 |zl P 285 = pe
75] @
3 ]
108 N/A 1081 04 SAND
) medium to coarse grained sand {75%) and gravel, well graded, wet
% L thn S ¥PFS 0.4 SAND
; medium to coarse grained sand (75%) and gravel, well graded, wet
121 n/a 0.4 SAND
] medium fo coarse grained sand (75%) and gravei, weli graded, wat
11471 A 0.4 [ CL | CLAY
7 blue-gray clay with gravel (10%), hard, high plasticity, dry
1181 Na 0.4 cL | oAy
] blue-gray clay with gravel (10%), hard, high plasticity, dry
18- B End of Borng
20

DX composite Sample to Lab

Drilling Co.: Prosonic

Ml Grab Sample to Lab [ ] Split-Spoon Not Analyzed Page 10 of 10

Geologist: . Manzo

Begin Driling: 11/19/03 @ 0809

Driller: J. Sigler Total Depth: {18 feet

End Drilfing: 11/19/03 @ 1033

Driliing Method: Rotosonic Surface Elev.: 733.78

Converted to Well: Y Well LD GM-41

Driling Fluid: Water North Coor.: 3428721

East Coor.: 6684.301

Remarks: 4 inch core barrel.

Project No.: OHOD0294.0005.00008 Daturms N/A

Filename: November 2003




ARCADIS

Well Construction Log
{Unconsolidated)

LAND SURFACT

Project  Generat Motors Corporation Well Ghi-41]

Town/City Maraine
County Montgomery State Chio
Permit No. N/A

Land-Surface (LS} Hevation and Datum:

73378

feet Surveyed

_Installation Datelsy

99  f*

[lséurry

102 f* pellets

|1 Bentonite

104 fi=

:\_Weﬁ Screen.

2 inch diameter
Sch 40 PVC 18 - siot

/Bﬁravei Pack

—{X]sand ack #5

Formation Collapse

114 #t*

114 i

Measunng Pointis
Top of Weli Casing
Jniess Otherwise Noted.

¥ Depth Below Land Surtace

 Drilling Method

{7] Estimatea

L 111842003,

Rotosonic

Drilling Contractor

Prosonic

Drifling Fhuig

Water (600 gallons)

1 V]

7

Iy . & inch diameter

; j drilled hote

A’

VN

eIy Wek casing,

1 V] -

Vyamry 2 inch diameter, _
2% _

e /E}sackfi?%

1R _
] ; [E]Grout Cementbenitonite
]

1V

A 1

Development Techniquels) and Dateis)

Submersible 4 pump 11/19/03 (600 gallons)

Fluid Loss During Driling

Water Removed During Development

Static Depth to Water
Pumping Depth to Water

Fumping Duration

Yield N/A

Specific Capacity

Well Purpose

150 gailons

700 gallons

N/A feet below M_P.

N/A feat below M.P.

3 hours

gpm Date 11/19/03
11/20/03

NAA gt

Deep manitoring well for east

portion of praperty replaces production well 28,

Remarks

Set well at 114" due & the clay tom

from 114-118"

Frepared by

0. Manzo
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Monitoring Well Boring Log

GM-42




ARCADIS

Log of Boring: GM-42

General Motors Corporation Moraine, Ohio
@ -
@l o &
2 S8 o 4 &
g B ey @ @ S lcl-ie @ =
ae z2£ |22l L2 |&]0]5 o = o
g kg % © § é 5 I & é‘!— o 2 Description ;:.3
e oo Rl 351 & o] =
I :
& &
G NA fos | 14 [ ASPHALT
] CL | cLAy
/ brown silty elay, gravet { 10-20%}, dry, low plasticity, medium hardress
2T N SR Bl L T cLay
) brown silty clay, gravel (10-20%), dry, low plasticity, medium hardness
7 na 0.9 CL | Clay
] / brown silty clay, gravel (10-20%), dry, low plasticity, medium hardness
81 wna 0.9 cL | clay ”° ]

brown silty clay, gravet (1 0-20%), dry, low plasticity, medium hardness

871 na liso| 14

SAND
medium grained sand (80%), gravel (20%), dry, flight brown, poorly
graded

09 na 1.4 [TT

SAND
medium grained sand (80%), gravel (20%), dry, tight brown, poorly
graded

12

SAND
fine to coarse grained sand (80%]}, gravel (40%), dry, fight brown, well
graded

<] Composite Sample to Lab

Brilling Co.: Prosonig

Drifler: J. Sigler

Driling Method: Rotosonic

Drilling Fluid: Water

Remarks: 4 inch core barrel.

.Gra%) Sarnple to Lab @Split»Spoon Not Analyzed Page 1 of 14

Geologls

t. D. Manzo Begin Drilfing: 11/11/03 @ 0915

Total Depth: 158 fest End Drilling: $1/12/03 @ 1514

Surface Elev.: 720.48

North Coor.: 2338.208 East Coor.: 5651.056

Converted to Well: Y Well LD GM-42

Project No.. OHG0G294.0005.00008

Datum: N/A Filename: November 2003




ARCADIS

Log of Boring: GM-42

General Motors Corporation Moraine, Ohio
o -
o @ o
. -';g" = o =
£x] ¢7 19%] &2 & =
g3 g ;E § IS g i 2l g § 3 Description 2
D~ O gt EIElE & = £
o~ £1 3 B <%
(314 S
sl
12 N/A 0.6 SW | SAND
: tine to coarse grained sand {60%), grave! (40%), dry, light brown, well
graded
L L. T e sW 1 saND
] fine to coarse grained sand {80%), grave! (40%), dry, light brown, well
| graded
187 A 0.9 [ SW [ SAND T
] fine to coarse grained sand {60%), gravel (40%), dry, light brown, well
i graded
B2 wA [132] 14 SAND T
) fine grained sand (90%), gravel (10%}, damp, fight brown, poorly graded
207 NA 0.9 SAND
7 fine grained sand (90%), gravel (10%), damp, light brown, poory graded
. w
271 Na 14 GRAVEL =
1 coarse grained sand (25%}, gravel {75%}, wet (saturated), well graded
24
<] Composite Sample to Lab BB Grab Sample to Lab [T Split-Spoon Not Analyzed Page 2 of 14
Drilling Co.: Prosonic Geologist: D. Manzo Begin Drilfing: 11/11/03 @ 0915
Driller: J. Sigier Total Depth: 158 feet End Drilling: 11/12/03 @ 168714
Drilling Method: Rotosonic Surface Elev.: 729.48 Converted to Well: Y Well L.D.. GM-42
Drilling Fluig: Water North Coor.: 2338.208 East Cocr.: 5851.058
Remarks: 4 inch core barrel,
Project Ne.: QHO00294.0005.60008 Datum: N/A Filename: November 2003




ARCADIS Log of Boring: GM-42

General Motors Corporation Moraine, Ohio

Description

Depth
{feet)
Blows
(/8in.)
Recovery
{inches)
OVA
(PPM)
Sample Analysis
Sample Type
Graphic
Log
Soil Class
Bepth tc Water

24 N/A 0.

k(=]
&
.
&
s’
0]
2

GRAVEL
- coarse grained sand (25%), grave! (75%). wet {saturated), well graded

b coarse grained sand (25%), gravel (75%), wet {saturated), well graded

27 nA |96 | o % o] GW | GRAVEL o ]
-» coarse grained sand (25%), gravel {75%), wet (saturated), well graded

%0 na 0.9 S & GW | GRAVEL
1 . % coarse grained sand (26%), gravel {75%), wet {saturated), well graded

Seey GW | GRAVEL

29 NaA 0.9
k - coarse grained sand (25%), grave! {75%), wet {saturated), well graded

3 na 0.9 &8N GW | GRAVEL
7 :" coarse grainad sand (25%), gravel (75%), wet {saturated), well graded

38 i

< Composite Sample to Lab M Grab Sample to Lab~ [[ [} Split-Spoon Not Analyzed Page 3 of 14

Driliing Co.: Prosonic Geologist: D. Manzo Begin Driling: 11/11/03 @ 0915

Driller: J. Sigler Total Depth: 158 feet End Driking: 11/12/03 @ 1614

Driliing Method: Rotosonic Surface Elev.: 729.48 Converted to Well: Y Well 1L.D.: GM-42
Drilling Fluid: Water North Coor.: 2338.208 East Coor.: 56851.056

Remarks: 4 inch core barral,

Project No.: QHOG0294.0005.00008 Datum: N/A Fiiename: November 2003




ARCAD]S Log of Boring: GM-42
General Motors Corporation Moraine, Ohio
@ -
(5] @
= : =
a's — w W {
£ @ T 159 s lc B =
By 25 |22 <342 5 ipti g
2 g % © § .8, 3 & % % Description g
o~ = (433 %
& it
36 N/A 1.4 GW | GRAVEL
] coarse grained sand (25%), gravel (76%), wet (saturated), well graded
SW | SAND
| fine to.coarse grained sand (60%),-gravel (40%); wel graded, wer— 1
(saturated)
38 A |iss o9 SW | SAND
] coarse grained sand (50%), grave! (50%}, saturated {wet), well graded
A0y
40 N/A 14 swW | sSAND
] coarss grained sand (50%), gravel (50%). saturated {wat), well graded
27 A 1.9 SW | SAND
coarse grained sand {50%), grave! (50%), saturated {wet), well graded
47 NA 1.4 SW | SAND
] coarse grained sand (50%), gravel (50%), saturated (wet), well graded
61 Nna 2.4 18w | sanD
] fine grained sand, coarse grained sand {50%}, gravel {(50%), saturated
{wet), well graded
] 8P | SAND
fine grained sand, damp to wet with 10% coarse sand and gravel, light
brown, poorly graded
48 ;
>3 Comnposite Sampie to Lab MGrab Sample to Lab ﬁ Split-Spoon Not Anaiyzed Page 4 of 14
Drilling Co.: Prosonic Geologist: D. Manzo Begin Driling: 11/11/03 @ 0915
Drilier: J. Sigler Total Dapth: 158 feet End Drilting: 11/12/08 @ 1614
Dritling Method:  Rotosenic Surface Elev.: 729.48 Converted to Well: Y Well LD.: GM-42
Drilling Fiuid: Water North Coor.: 2338.208 East Coor.: 5651.056

Remarks: 4 inch core barrel.
Project No.: OHO00284.0005.00008 Datum: N/A Filename: November 2003




ARCADIS

Log of Boring: GM-42

General Motors Corporation

Moraine, Chio

i "
@wi o &
o IR o 5
£ o @ o % o g 1 L B E g
§§ 3 ‘fé § 513 £ ﬁ 2 3_%’ O Daseription 2
- WS e s = =t =1 B 5 £
r ~ =4 B [723 o
Giw a
@
48 A 24 8P | SAND
] fine grained sand, damp to wet with 109% coarse sand and gravel, light
brown, pootly graded
S0 N et o2 SP T SAND ]
fine grained sand, damp to wet with 10% coarse sand and gravel, fight
. Brawn, poorly graded
529 wa 2.4 3P | SAND
] fine grained sand, damp to wet with 10% coarse sand and gravel, light
brown, poorly graded
5441 A 0.9 ct. I'cLay
light gray, damp, silty ctay, low plasticity, medium hardness, graval
- {10%)
561 A 0.4 oL | Glay
fight gray, damp, silty cfay, low piasticity, mediurm hardness, gravel
| {10%:}
58 wnia [144] o9 CL | Glay
light gray, damp, silty clay, fow plasticity, medium hardness, gravel
{10%)
60 i
X Composite Sample to Lab B Grab Sampleto Lab [T || Split-Spoon Not Analyzed Page 5 of 14

Drifling Co.: Prosonic

Geologist: D, Manzo

Begin Drilling: 11/11/03 @ 0915

Drilter: J. Sigler

Total Depth: 158 fest

£nd Drilling: 11/12/03 @ 1614

Drilling Method:  Rotosonic

Surface Elev.: 720.48

Converied to Well: Y Well L.D.: GM-42

Drilling Fluid: Water

North Coor.: 2338.295

East Coor.: 5651.058

Remarks: 4 inch core barrel.

Project No.. OHO00294.0005.00008 Datum: N/A

Filename: November 2003




ARCADIS

L.og of Boring: GM-42

General Motors Corporation Moraine, Ohio
.Q S
ol @ @
2 =g, @ &
€3 2T 1281 <5 leiFlE 2 P
&8 E 5 § 51 3 z < 3 %_%) ] Description z
O &= |g g a ot = G = =
o = £1 B [+ %
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A [}
80 N/A 0.4 SAND
fine grained sand, fight gray, wet (saturated), poorly graded, coarse
grained sand and gravel (10%)
21 wa b oea CL T CLAY
light gray silty clay, damp, coarse grained sand and gravel (10%), low
i plasticity, hard, 1-8" stringers of fine grained, wet sand
841 na 0.4 oL 1 clAY
] tight gray silty clay, damp, coarse grained sand and gravel {10%), low
J plasticity, hard, 1-3° stringers of fine grained, wet sand
661 na 34 | SAND
7 light brown sand (75%}, gravel (25%), well graded, damp
%8 Na [138] 04 SAND
damp, coarse grained sand (50%, gravel {50%), wel graded, no fines
(G Y7 0.4 SAND 7
k damp, coarse grained sand (50%), gravel (50%}, well graded, no fines
iz
£ Composite Sample to Lab M Grab SampletoLab [ ] Split-Spoon Not Analyzed Page 6 of 14
Drilling Co.. Prosonic Geologist: D. Manzo Begin Drilling: 11/11/03 @ 0915
Driltier: J. Sigler Total Depth: 158 feet End Drifling: 11/12/03 @ 1814
Dritling Method: Rotosonic Surface Elev.: 728.48 Converted to Well: Y Well1.D: GM-42
Drilling Fluid: Water North Coor.: 2338.296 East Coor.: 5651.056

Remarks: 4 inch core barrel.

Project No.: OHOC0204.0005.00008 Datum: N/A Filename: November 2003




ARCADIS

Log of Boring: GM-42

General Motors Corporation

Moraine, Ohio

2]
i B bt
>f O] - Pt
E’A i > o g o
€5 ¢ 128l <= {872 ,] & z
T3 35135 3§ Slele8 o Description 2
C= 4O jgcg =1&8l€lG -1 £
o~ cl s 5 [= %
o] 2
@
72 N/A 0.4 SW | SAND
| damp, coarse grained sand {50%), gravel (50%), well graded, no fines
74 A 0.0 ] SM 1 SILTY SAND
fine grained sand (80%), silts and clay (40%}), low plasticity, hard, light
| gray, damp
T NA 0.0 SM | SILTY SAND 7
7l fine grained sand (80%), silts and clay (40%), low plasticity, harg, fight
gray, damp
81 wA ool o4 sF 1 8aND
fine to medium grained sand {80%), gravel (10%), poorly graded, darmp
801 na 0.4 SP | SAND 7
fine to medium grained sand (90%), gravel (10%), poorly graded, damp
827 A C.4 SP | SAND N
; fine to medium grained sand (90%), gravel (10%), poorly graded, damp
Wi
[X Composite Sample to Lab I Grab Sample to Lab [ [/ Split-Spoon Not Analyzed Page 7 of 14

Drilling Co.: Prosonic

Driller: J. Sigler

Driliing Method: Botosonic
Oritling Fluid: Water
Remarks: 4 inch core barrel.
Project No.: QMH0DD264.0005.00008

Geologist: D, Manzo

Total Depth: {58 feet
Surface Elev.: 720.48
North Coor.: 2338.296

Begin Drilling: 11/11/03 @ 0915

End Brilling: 11/12/03 @ 16814

East Coor.: 86851.058

Converted to Well: Y Weli 1.D.: GM-42

Daturm N/A

Filename: November 2003




ARCADIS

Log of Boring: GM-42

General Motors Corporation Moraine, Ohio
B e
@oY @ @
P -a’f‘ =5 I P =
Er o jaw o 2T 2 @ =
wE oz Nl B L o) = o
28 Lo § § 35 o P 2l &5 2 Description §
R = ~ il Ela 5] 4
El & A 5
3 In
84 N/A 0.4 SAND
] fine to medium grained sand {80%), gravel (10%), poorly graded, damp
fine to medium grained sand (90%), grave! {10%), poorly graded, damp
887 wa |1201 o9 SAND .
fine to medium grained sand {90%), gravei {10%), pootly graded, damp
01 wa 0.9 SAND o
] fine to medium grained sand {80%), gravet (10%), poorly graded, damp
929 nA 0.8 SAND
- fine to medium grained sand {80%), grave! (10%), poorly graded, damp
%7 naA 0.9 SAND ]
fine to medium grained sand {80%), gravet (10%), poorly graded, damp
a8
<] Composite Sample to Lab M Grab SampletoLab [ Split-Spoon Not Analyzed Page 8 of 14
Drifling Co.: Prosonic Geologist: D. Manzo Begin Drilling: 11/11/03 @ 0915
Drilier: J. Sigler Total Depth: 158 feet End Driting: 11/12/03 @ 1514
Drilling Method:  Rotosonic Surface Elev.: 729.48 Converted to Well: ¥ Well 1.D.: GM-42
Brilling Fluid: Water Nortn Coor.: 2338.265 East Coor.: 5651.056
Remarks: 4 inch core barrel,
Project No.: OHO00294.0005.00008 Datum: N/A Filename: November 2003




ARCAD!S Log of Boring: GM-42
General Motors Corporation Moraine, Ohio
@ ae
2rg 2
2 w3 o @ [
£ 2T (o8l e (2] =12 & =
28 gg §-§§ $Z s 2 %é” ] Deseription b=
O a8 gl O o El 5 B £
o~ £1 @ [ea! [=%
G| A
5]
96 | N/A 0.9 | SP | SAND
fine to medium grained sand {80%), gravei (10%), poorly graded, damp
87 wnva- |20 0.0 86 | SAND
) fine to medium grained sand (80%;), grave! {10%), pocrly graded, damp
1007/ 0.0 WS %4 GW | GRAVEL ]
b gravel (75%), coarse grained sand (25%). wet, well graded, na fines
'.‘?
] -
(A
»
[
1029 A 0.0 &4 GW | GRAVEL
)y :‘ gravei {75%), coarse grained sand (25%}, wet, well graded, no fines
_ o
o_b'
%
-
-,
1044 pia 0.0 cse] GW | GRAVEL
1 ;" gravet {75%), coarse grained sand {256%), wet, well graded, no fines
an
”n
A
-
L/
1061 A 0.0 Soa] GW | GRAVEL
e gravel {75%j, coarse grained sand {25%;, wet, well graded, no fines
3
] cL | Ciay |
silty clay with coarse grained sand and gravel (25%), low plasticity, hard,
] tight gray, dam :
 on gnt gray, damp
<] Composite Sample to Lab M Grab SampletoLab [T Split-Spoon Not Analyzed Page 9 of 14
Brilling Co.: Prosonic Geologist: D. Manzo Begin Drilling: 11/11/03 @ 0915
Driller: J. Sigler Total Depth: 158 feet End Drilfing: 11/12/03 @ 16814
Eriling Method: Rotosonic Surface Elev.: 729.48 Converted to Well: Y Well LD, GM-42
Drilling Fluig: Water North Coor.: 2338.286 East Coor.: 5651.056

Remarks: 4 inch core barrel.
Project No.:  OHO00294.0005.00008 Datwrm: N/A Filename: November 2003




ARCAD!S Log of Boring: GM-42
General Motors Corporation Moraine, Ohio
@ -
[ I @
B m;’g‘ & o 5 @
se 27 188 <5 (E]F12, | & =
88 ZE |25l SEI<|einy| & inti o
ge Eg e | g & -2-’1 % g g g Description 2
o= Ela ® =
al® Q
108 N/A 1621 0.0 SW | SAND
' sand (75%), grave! (25%), well graded, wet
1197 na e 8P | SAND
] fine grained sand (80%), coarse grained sand and gravel (20%), poorly
graded, wat
1129 A 0.0 GW | GRAVEL
gravel (60%), coarse grained sand {40%), wet, well graded, no fines
i ‘:“?
»
A
. o
.
1147 nia 0.0 & ST GW | GRAVEL
7 b, gravel (60%), coarse grained sand {40%), wet, well graded, no fines
4 -
/ Cl. | CLAY
light gray silty clay, gravel (25%), low piasticity, hard, damp
1169 na 0.0 | ¢t | CLAY
1 light gray silty clay, gravel {25%), fow plasticity, hard, damp
1187 w120 o0 SAND
sand, wel, gravel (10%), well graded
G20
2<Composite Sample toLab i Grab Sample toLab [ [ Split-Spoon Not Analyzed ~ Page 10 of 14
Driling Co.: Prosonic Geologist: D. Manzo Begin Drilling: 11/11/03 @ 0815
Dritier: J. Sigler Total Depth: 158 fest End Dritting: 11/12/03 @ 1614
Drilling Method: Rotosonic Surface Elev.: 720.48 Converted to Well: ¥ Well LD.: GM-42
Drilling Fiuid: Water North Coor.: 2338298 East Coor.: 5651.056

Remarks: 4 inch core barret,
Project No.: OHO00294.0005.00008 Datum: N/A Fitename: November 2003




ARCADIS

Log of Boring: GM-42

General Motors Corporation Moraine, Ohio
--m— T
il B 2]
2 =1 o g 5
S 27 |28 «c= 8~ E & =
§§ 5_%:) = g 5l 3 % e %?j o Description 2
o je2El PRI = £
o Eim & g
3|® 3
120 N/A 0.0 SAND
i sand, wet, gravel (10%}, well graded
122 na 0.0 SAND
sand, wet, gravel (10%), weli graded
1247 A 0.0 CL | CLAY
light gray silty clay, damp, very hard, high plasticity
e
d
1261 nya 0.0 CL | CLAY
light gray silty clay, damp, very hard, high plasticity
1281 nia 1200 0.0 cL 1 LAY N
1 light gray silty clay, damp, very hard, high plasticity
1301 aya 0.0 GRAVEL
iy gravel (60%), fine 1o coarse grained sand {40%), wet, well graded
132 ;

Drilling Co.: Prosonic

Driller: J. Sigler

<] Composite Sample to Lab

Drilling Method: Rotosonic
Drilling Fluid: Water
Remarks: 4 inch core barrel.
Project No.: OH000294.0005.00008

M Grab Sampletolab [ | Split-Spoon Not Analyzed

Geologist: [3. Manzo

Total Depth: 158 feat
Surface Elev.: 720.48
North Coor.; 2338.208

Page 11 of 14

Begin Drilling: 11/11/03 @ 0015

End Driliing: 11/12/03 @ 1614

East Coor.: 5651.0586

Converted to Well ¥ Weli 1.D.: GM-42

Datum: N/A

Filenama: November 2003



ARCADIS Log of Boring: GM-42

General Motors Corporation Moraine, Ohio

Depth
(feet)

Description

Blows
(/6 in.}
Recovery
{Inches)
OVA
(FPM}
Sample Analysis
Sample Type
Graphic
Log
Soil Class

Depth to Water

132 N/A 0. GRAVEL
] b gravel (60%), fine to coarse grained sand {40%), wet, well graded

o
2
#*
[
’
@
=

134 7 N/A- 6.0 aesd GW | GRAVEL .
’ - grave! {60%), fine to coarse grained sand (40%), wet, well graded

1361 /A 0.0 See] GW | GRAVEL
1 :" gravel (60%), tine to coarse grained sand {40%), wet, well graded

—d A
1981 N | 96 | oo & &N GW | GRAVEL
-:' gravel (60%), fine to coarse grained sand {40%), wet, wefl graded

1404 A 0.0 S &4 6w | GRAVEL
] :‘- grave! (80%), sand (20%), cobbles visibie, wet, well graded

1429 A 0.0 & 4N GW | GRAVEL

:* gravel (80%), sand (20%), cabbles visibie, wet, well graded

144 :
1>} Composite Sample to Lab M Grab Sampleto Lab [ | [ Split-Spoon Not Analyzed Page 12 of 14

Lih,

Driling Co.: Prosenic Geoiogist: D. Manzo Begin Driling: 11/11/03 @ 0g15

Driller: J. Sigler Totat Depth: 158 feet End Drilling: 11/12/03 @ 1614

Drifiing Method: Retosonis Surface Elev.: 729.48 Converted to Well: Y Well LD GM-42
Drilling Fhuid: Water North Coor.: 2338.296 East Coor.: 5651056

Remarks: 4 inch core barref,
Project No.. OH000294.0005.00008 Datum: N/A Filename: November 2003




ARCADIS

Log of Boring: GM-42

1481 wa 120l o0

General Motors Corporation Moraine, Ohio
.9 g
722 ] el
i 2 8 o % 5
F e I [T cS il & ﬁ =
g8 E fﬁ é% sg ':g 2 %§ O Description 2
PE ES el PR RG] £
o~ ok B I [=9
| W &
@
144 N/A 00 GRAVEL
] gravel (80%), sand (20%), cobbles visible, wet, well graded
1461 wa | 0.0 GRAVEL ]

gravel (80%), sand (20%), cobbles visible, wet, well gradad

GRAVEL
gravel (80%), sand (20%), cobbles visible, wet, well graded

1501 nya 0.0 SAND — e
] sand (75%), gravel (25%), wet, well graded, some cobbles visible

15271 A 0.0 SAND
; sand (75%), gravel {25%), wet, wal) graded, some cobbles visible

154 ™ N/A 00 ¥ SAK{gﬂ s
1 sand (75%), gravel (25%), wet, well graded, some cobbies visible

156 |

> Composite Sample to Lab M Grab Sampletotab || ] Spiit-Spoon Not Analyzed Page 13 of 14

Drilling Co.: Prosonic
Drifler: J. Sigler

Drilling Method:  Rotosanic
Drilling Fluid: Water
Remarks: 4 inch core barre!,

Surface Elev.: 720.48
North Coor.: 2338.208 East Coor.; 5851.056

Geologist: D. Manzo Begin Driling: 11/11/03 @ 0915

Total Depth: 158 faet End Drilling: 11/12/03 @ 1614

Converted to Well: Y Well 1LD.: GM-42

Project No.: OHOG0294.0005.00008 Datum: N/A Filename: November 2003




ARCADIS Log of Boring: GM-42

General Motors Corporation Moraine, Ohio
2 -
aDf @
b -;g" = PR o w
Eol €7 182 «58[5] 2 E =
&2 5-5 §-@ SF < 2 %§) o Description 2
SEH B 25 P 1BIHG <
i ~ £ m I %
3|” 8
166 N/A 0.0 |1 SAND
‘ | sand (75%j, gravel (25%), wet, well graded, some cobbles visible
..... i
1987 E Ehd of Boring
160 -
162 —
164 —
166
88
< Composite Sample to Lab MGran Sample to Lab ﬁ Split-Spoon Not Analyzed Page 14 of 14
Drilling Co.: Prosonic Geologist: D. Manzo Begin Drilling: 11/11/03 @ 0915
Drifler: J. Sigler Total Depth: 158 feet End Drilling: 11/12/03 @ 1614
Drilling Method: Rotosonic Surface Elev.: 728.48 Conwverted to Welk Y Waeil 1LD.: GM-42
Drilling Fluid: Water North Coor.: 2338.296 East Coor.: 5651.0586

Femarks: 4 inch core barrel,
Project No.: OHDG0294.0005.00008 Datum: N/A Filename: November 2003




ARCADIS

Well Construction Log

(Unconsolidated)

140 fix

51
\—Weii Screen.

Y
Sch 40 Py

7 15} 1t
%
/
/\“ 7" 6" inch diameter
/1 dirilled Fore
2
N
/] Well casing,
Y 2 inch diameter,
T A REATE AD BV e
’
A [Backs
ﬁ‘\ ‘
L1~ Kcrout Cement/bentonite
g
/]
136 ftr
Bentonite [Jsturry

138 fi* pe!lets

inch diameter
s 10 siot

: /[]Graveé Pack

150 fi*
150

£—{x]sand Pack #5

Formation Coffapse

Measuring Pont i
Top of Well Casing
Unfess Otherwise Noted.

¥ Uepth Beiow Lang Surtace

Project  General Mators Corporation Weit GAM-47

Town/lity Moraine
County Mentgomery Sae  Chio
Permit No. MN/A

Land-Surface (LS} Elevation and Datum:

729.48

foet Surveyed

instatiation Date(s

7] Estimated

JIAN/63 - 1112403

RO0sonic

Driling Method

Driling Contractor

Prasonic

Drilling Fuig

Water {765 galfons)

Development Techniquels) and Datels)

Submersibie pump 11/19/03

Fluid Loss During Drilling

Water Removed During Development

Static Depth to Water

Pumping Depth to Water

Pumping Duration

Yield N/A

Specific Capacity

Well Purpose

N/A gatlons

119G gallons

NZA feet heiow M.P.

N/A feet below M2,

7.5 hours

apm Date 11/19/03

71720103
N/A gpmyHt

Deep monitoring welf for south

portion of property replaces production well 32.

Remarks /" casing drven to 58°

& Laving driven to 150",

Prepared by

0. Manzg




ARCADIS

Appendix C

Groundwater Analytical Database
for 2003
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Appendix D

Closed North and South Settling
Lagoon Data for 2003
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitoring Project No. OHOOC294 0005.00010  Page 1 of 1
Site Location Moraine, Ohio Date 32572003
SitefWel No. W-1-N Replicate No. Code No. e
Weather Cloudy, 60's Sampling Time: Begin 1600 End 1645
Evacuation Data Field Parameters
Measuring Point Top of PV Casing Calor Colorless
MP Elevation (Ft} 739.02 Odor No
Land Surface Flevation (7 7 "NM T - Appearance Clear
Sounded Well Depth (ft brrp) 71.50 pH {5.u.} 6.97
Depth to Water (7t bmp) 3C.38 Conductivity
{mS/cmy}
Water-Level Elevation (ff) 708.64 fumhosfems} 1140
Water Column in Well {ft} 41,12 Turbidity (NTU) NR
Casing Diameter/Type 4" Temperature (°C) 17.14
Gallons in Well 26.73 Dissolved Oxygen (mg/L) 0.26
Gallons Pumped/Bailed ORP {mv) 142
Prior to Sampling 5 Pumped
Sampling Method Low Flow
Sample Pump intake
Setting (¢t bmp) 65 Rernarks Sample time @ 1630
Purge Time begin 1607 end  0:00 Final DTW: 30.38
Pumping Rate 800 mUimin
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + cis -1, 2 - DCE 40 ml glass 3 HCJ, Cool
SpC, pH 250 mi slastic 4 Coot
Sampling Personnal T Trommer, C. Capell
Weil Casing Volumes
Gal./Ft. %" =008 2¥ =018 ¥ = 037 4" = (.65
-3 = G009 2-Ve" =026 3-%" = (.50 6" = 1.47
bmp  below measuring point mi niffiliter NTU Nephelometric Turbidity Units
oC Dregrees Celsiug msfam Millisiemens per centimeter PVYC Polyvinyl chioride
ft fest rrisl friean seg-ievel s.u. Standard units
gpm Gailons per minute N/A Not Appiicable umnosiom  Micrombos per centimetar
mail Milligrams per liter NE Not Recorded VG Yoiatife Organic Compounds

gt teniagaon samging 2003V st g lagoon water Logs i
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ARCADIS
Water Sampling Lo

9

Project GM-Lagoon Monitoring Froject No. OHO00294.0005.00010 Page 1 of 1
Site Location Moraine, Ohio Date 342572003
Site/Well No. HR-4 Replicate No. Code No.
Weather Rain, 50's Sampling Time, Begin 1646 end 1730
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Coler Colorless
MP Elevation (ft) 742.60 ~ Odor No
Land Surface Eevation {ft} NM Appearance Clear
Sounded Well Depth (ft brmp) &67.16 pH {s.u.} 7.06
Depth to Water (t bmp} 34.09 Conductivity
{mS/cm}
Water-Level Elevation (1t 708,51 {umhos/omy) 990
Water Coturnn in Well {ft) 33.07 Turbidity (NTW) NR
Casing Diameter/Type 2" Temnperature (°C) 16,38
Gallons in Well 53 Dissolved Oxygen {mg/L; 0
Gallons Pumped/Bailed ORP {mV) 101
Prior to Sampling 5 pumped
Sampling Method Low Flow
Sample Pump Intake
Setting (ft bmp} 62 Remarks Sample time @ 1725
Purge Time begin 1703 end 1721 Final DTW: 34,09
Pumping Rate 650 ml/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + cis -1, 2 - DCF 40 m glass 3 HCL Cool
5pC, pH 250 mi plastic 1 Cool
Sampling Personnet 1. Trommer, £, Capell
Well Casing Volumes
Gal./Ft, Tt =008 =016 3" = .37 4" = 0.65
- =009 2-¥" = 26 3-%" = 050 6" = 1.47
bmp below measuring point mi milliliter NTU Nephelometric Turbigity Units
°C Degrees Celsius mom  Millisiemens per centimeter PV Pobyvingt chioride
ft foet msl mean sea-level 5 Standard units
apm Gallons per minute N/A Mot Apphcable umhosfcm  Micromhbos per centimeter
migh. Milligrams per Eter NR Mot Recorded vOC Volatile Organic Compounds

grevtorigmrigseastenizgoon sempling 20051 qr !

Bgoon water [ogsxis
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitoring Project No. OHO00294 0005.0001¢  Page 1 of 1
Site Location Moraine, Ohio Date 3/26/2003
SitefWell No. W-2-N Replicate No. Code No.
Weather Clear, 50's Sampling Time: Begin 0810 End 0913
Evacuation Data Field Parameters
Measuring Point Top of PYC Casing Color Colorless
MP Elevation (ft) 731.68 _ Odor No
Land Surfaca Elevation {ft) N Appeararice Ciear
Sounded Well Depth (ft bmgp) 59.55 pH {s.u.} 6.94
Depth to Water {ft bmp) 23.60 Conductivity
{mS/em)
Water-Leve! Elevation {ff) 708.08 (prhos/om) 1250
Water Column in Well (ft} 35.95 Turbidity (NTU) NR
Casing Diameter/Type 4" Temperature (°C} 1563
Gallons in Well 23.4 Dissolved Oxygen (mo/l) 0.01
Gallons Pumped/Bailed ORP (mV) -67
Prior to Sampling 3 Pumped

Sampling Methaod Low Flow

Sample Pump Intake
Setting {ft bmp) 54 Remarks Sample time @ 0856
Purge Time begin 0836 end (854 Final DTw: 23.59
Pumping Rate 400 mb/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +cis-1, 2 - DCE 40 ml glass 3 HCI, Cool
SpC, pH 250 ml plastic 1 Cool
Sampling Personnel T. Tromimer, £, Capell
Well Casing Volumes
Gal/FL. %= 006 2" =06 3" = 037 4" =065
1-¥:" = £.09 2-%" =026 3-4"= (50 6% =147

brmp  below measuring point it miliiliter NTU Nephelometrie Turbidity Units
*C Degrees Celsius mSfom  Millisiemens per centimeter P Pobpvinyl chioride
it feet msi mean sea-level .4, Standard units
g Gallons per mingte N/A Mot Applicable umhos/orm Micrombos per centimeter
mglt Miligrams per ter NR Not Recorded YOU Yolatile Organic Compounds

grmatarsigrriiogswateriagoon sarmpling 2003415t S lagoon water Logs.sds
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ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring Project No. GHOO0294.0005.00G610  Page 1 of 1
Site Location Moraine, Chio Date 3/26/2003
Site/Well No. HR-~1 Replicate No, HR-1C @ 1006 Code No.
Weather Clear, 50's Sampling Time: Begin 0916 End 1024
Evacuation Data Fieid Parameters
Measuring Point Top of PVC Casing Color Coloriess
MP Elevation {ft) _ 732.71 Odor No. ...
Land Surface Flevation () N Appearance Clear
Scunded Well Depth (ft brmp; 59.52 pH (s.u.) 6.87
Depth to Water {Jt bmp) 2597 Conductivity
{mSfom}
Water-Leve! Elevation (ft) 70674 {urnhosfem) 1410
Water Column in Well (ft) 33.55 Turbidity (NTU} NR
Casing Diameter/Type 2" Temperature {°C} 18.91
Gallons in Well 5.3 Dissolved Oxygen img/L) 0
Gallons Pumped/Bailed ORP (mV} 54
Prior to Sampling 3 Pumnped

Sampling Method Low Flow

Sample Pump intake
Setting {ft bmp) 55 Remarks Sample time @ 1006
Purge Time begin 0930 end 1004 Final DTW 25.95
Pumping Rate 300 mL/min
Evacuation Method Submersible Pumgp
Constituents Sampled Container Description Number Preservative
VOCs + cis -1, 2 - DCF 40 ml glass 3 HCH, Cool
SpC, pH 250 mi plastic 1 Cool
Sampling Personnel 7. Trommer, C. Capell
Weil Casing Volumes
Gal./Ft. %" =006 2* =016 3 = 0.37 4" = 058
-¥:°" =009 2-%" = .26 31" = 080 BY =147

bmp  below measuring point mi mikiiliter NTU Nephelometric Turbidity Units
*C Degrees Caisius mS/em  Millisiemens per centimeter P Balyvinyl chioride
it feet st mean sea-level S., Standard units
gpm Gallons per minyte N/A Not Applicable umhositrm Micrembos per centimeter
mgd Milligrams per liter NR Mot Recorded WOC Yolatile Organic Compounds

gmotarsgmttogiwaieilzgoon sampling 20034151 4ir lagoon water Logs.uls
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ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring Project No. OHO90294.0005.00010  Page | of 1
Site Location Maoraine, Ohio Date 37262003
Site/Well No. HR-6 Replicate No. Code No.
Weather Clear, 50's Sampling Time: Begin 1025 End 1110
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation (ft _ 732.66 Odor _Nog
Land Surface Elevation {ft) NV Appearance Ciear
Sounded Weli Depth (ft bmp) 55.17 pH (5. 6.89
Depth to Water (ft bmp) 25.63 Conductivity
{mSfcmy)

Water-Leve! Flavation (f) 29 54 {umhos/om} 1280
Water Column in Welt (f1} 707.03 Turbidity (NTL NR
Casing Diameter/Type 2" Temperature (°C) 16.92
Gallons in Welt 4.7 Dissolved Oxygen {mg/L) 0.70
Gallons Pumped/Bailed ORP (mV} 167

Prior to Sampling 4.5 pumped

Sampling Method Low Flow

Sample Pump Intake

Setting (ft bmp) 50 Remarks Sample time @ 1100
Purge Time begin 1044  end 1059 Final DTW: 2568
Pumping Rate 800 mL/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + cis -1, 2 - DCE 40 mi glass 3 HCI, Cool
5pC, pH 250 mi plastic 1 Cool
Sampling Personnet T. Trommer, C, Capell

Waeli Casing Volumes
Gal./Ft. 1-%" = 0.08 2" = {18 3% = (.37 4" =085
1-%:" = 0.08 2-5%" =026 3W'= 050 6" =147

bmp  below measuring point i mHiiditer NTU Mephelometric Turbidity Units
e Degrees Celsius mSfom Millisiemens per centimeter PVC Polwviny! chioride
ft feet st mean sea-level s Standard units
gpm  Gallons per minute NIA Not Apglicable dmnasicm  Micromhos per centimeter
mgh. Milligrams per liter NR Mot Recorded YO Volatile Grganic Comsounds

ematorsigrarfiogdwateriagoon sampling 206345t otr lagoon water Logsals
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitaring Project NO. OHOGO294.0005.00010  Page 1 of 1
Site Location Moraine, Ohio Date 3262003
Site/Well No. HR-5 Replicate No. Code Ne.
Weather Clear, 50's Sampling Time: Begin 1113 End 1148
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Eievation (fy 73427 .. Odor . oNo o
Land Surface Elevation {ft) NM Appearance Clear
Sounded Well Depth {ft bmp) 57.86 pH{s.u.) 5.88
Depth to Water (ft bmp) 26.68 Conductivity
{mS/cm)
Water-Level Elevation (ft) 31.18 {pmhos/om) 1210
Water Colurnn in Weil (f) 707.59 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature {°(} 16.24
Galions in Well 4.9 Dissolved Ouygen (mg/L) NR
Gallons Pumped/Bailed ORP {mV) -57
Prior to Sampling 5 Pumped

Sampling Method Low Flow

Sample Pump Intake
Setting (ft bmp) 52 Remarks Sample time @ 1138

Purge Time begin 1121 end 1136 Final DTW = 26.68
Pumping Rate 950 mi/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + ¢is -1, 2 - DCE 40 mi giass 3 HCl, Cool
5pC, pH 250 mi piastic 1 Coal
Sampling Personnel T. Trommer, C. Capell

Well Casing Volumes

Gal./Ft. 1-%" = C0.06 2" =016 2" = 0.37 4" = 0,85

192" 008 2t =028 3H" = 050 8" =147
bmp  below measuring point mi miffiliter NTL Nephelometric Turbidity Units
“C Degrees Celsius micm Millisiemens per centimeter P Polyvinyt chloride
it fest mst mean sea-tevel S.4. Standard units
gom  Galions per minute N/A Not Applicable umhosiom Micromhos per centimeter
mod Milligrams per liter NR Not Recorded Vol Volatile Crganic Compsunds

grotorsigmitilog swatedagoos sempling 2003\ st g lagoen water bogs #ds
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ARCADIS

Water Sampling Log

Project GM-Lagoon Menitoring Project No.  OHOG0294.0005 00010 Page 1 of 1
Site Location Moraine, Ohio Date 3/26/2003
Sherwell No. HR-8 Replicate No. Code No.
Weather Clear, 50's Sampling Time:  Begin 1245 Eng 1325
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Coloriess
MP Elevation {ft) 74342 Odor No
Land Surface Elevation /) NM Appearance Clear
Sounded-Well Depth it b 56,349 pH 5.u. 6.90
Depth to Water (5 bmg) 34.66 Conductivity
{mSicem}
Water-Level Elevation (ft) 708.76 {umhos/cm) 1320
Water Column in Well ) 31.73 Turbidity (NTL) NR
Casing Diameter/Type 2° Temperature (°C) 16,31
Gallons in Well 5.1 Dissoived Oxygen {(mg/l) NR
Gaflons Pumped/Bailed ORP {mV) 121
Prior to Sampling & Gallons

Sampling Method Low Flow

Sarmple Pump Intake
Setting (ft bmp) 61 Remarks Sample time @ 1315
Purge Time begin 1255  engd 1313 Final DTW: 34 66
Pumping Rate 1200 mi/min
Evacuation Methog Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs+ ¢is -1, 2 - DCE 40 mi glass 3 HC!, Cool
SpC, pH 250 mi plastic 1 Cool
Sampling Persannel T Trommer, €. Capeli
Well Casing Volumes
Gal./Ft, 1-H" =006 2" =318 3" = 0.37 4% = 65
112" = 009 2-V2" = (.26 3-¥%" = (.50 6" =147

bmp below measuring point mi miififiter NTU Nephelometric Turbidity Units
*C Degrees Celsiug mSiom Millsierens per centimeter Py Folyvinyt chioride
it feat mst mean sea-level 5.4 Standard units
apm Gailons per minute NiA Not Applicable umhos/cm Micrombios per centimeter
mgi.  Milligrams per hiter NR Not Recorded VoL Volatile Organic Compounds

smctorsgmitiogswateniagoen sRpleg I00RI5 o Iagoon water Lot xis
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitoring Profect No.  QH000294 0oos 00010 Page 1 of 1
Site Location Moraine, Onhio Date 372672003
Stte/Well No. HR-9 Replicate Ne. Code No.
Weather Sunny, 50's Sampling Time: Begin 1340 End 1430
Evacuation Data Field Parameters
Measuring Point Top of PV Casing Color Colorless
MP Elevation (f1) 743 51 Qdor No
Land Surface Elevation it N . ~-Appearance - Clagr
Sounded Well Depth (ft bmp) 69.75 pH {0} 6.88
Depth to Water (ft bmp} 34.26 Conductivity
{mSicm;
Water-Level Elavation (ft) 709 25 {umhos/cm) 1160
Water Column in Well (ft) 35.49 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature {°C) 17.01
Gallons in Wel 567 Dissolved Oxygen (mg/t) NR
Gallons Pumped/Bailed ORP (mv) 80
Prior 10 Sampling 4 Galions

Sampling Method Low Flow

Sample Pump Intake
Setting (ft bmp) 64 Remarks Sample time @ 1418
Purge Time begin 1354 end 1416 Final DTW: 3426
Pumping Rate 500 ml/min
Evacuation Method submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + ¢is -1, 2 - DCE 40 ml giass 3 HCi, Cool
Spl, pH 250 ml plastic ] Cool
Samnpling Personnel T Trommer, €, Capell
Well Casing Volumaes
Gal./Ft. 4" =508 2% =016 3" = 0.37 4" =065
15" = 0.08 22" = 026 3V w050 6" w147

by below MEISUNNG point i milliliter NTU Nephelometric Turbidity Units
“C Begraes Ceksius mbfm Midisiemens per centimeter Ve Polyvinyl chioride
f foat ms mean sea-level $.4. Standard units
gpm Gallons per minute N/A Not Applicabis umhos/om  Micromhos per centimater
mad Milligrams per lter MR Net Recorded Ve Valatile Srganic Compounds

gmateisgminogswaterlagoan samping G0N Tst atr lagoon water Loys.xig
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ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring Project No. OHG00294.0005.00610  Page 1 of 1
Site Location Moraine, Ohio Date 3/26/20G03
Site/Well No. HR-10 Replicate No. Code No.
Weather Clear, 60's Sampling Time: Begin 1430 End 1515
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation {(ft 742 .81 Cdor None
Land Surface Elevation 1) MR Appearance Clear
Sounded Well Depth (ft bmp) 126.74 pH &) 6.84
Depth to Water (ft bmp} 33.56 Conductivity
{mS/cmy}
Water-Level Elevation (ft) 708,25 {umhos/cm} 1340
Water Column in Well Ht) 393.18 Turbidity (NTL) NR
Casing Diameter/Type 2" Ternperature {°C} 15.40
Gallons in Well 60,5 Dissolved Gxygen {mg/L NR
Gallons Pumped/Bailed GRP {m\) -127
Prior 1o Sampling 4 Gallons

Sampling Method Low Flow

Sample Pump Intake
Setting {ft bmp} 121 Remarks Sample time @ 1455
Purge Time begin 1436 end 1453 Final DTW: 33,56
Pumping Rate 700 mU/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + s -1, 2 - DCE 40 ml glass 3 HCl, Cool
Spl, pH 250 mi plastic 1 C ool
Sampling Personne! T Trommer, C. Capsll
Well Casing Volumes
Gal./Ft, -l =0.06 2" =016 3% = 037 4" = 0.65
-V (.08 21" = 026 %"= 050 §" = 1,47

bimp  below measuring point i miflifiter NT Nephelometric Turbidity Units
°C Degrees Ceisius mSfom  Millsiemens per centimeter PY(, Poiyving chloride
r feet s mean sea-level S.4. Standard units
gom Gatlons per minute NA Kot Appiicahle umhas/om Micromhos per centimeter
mad Milligrams per bter NR Mot Recorded YOU Volatile Crganic Compeounds

grotersgmefogsisatenlagoon samgling 20055t G fagoon witer Lags.xis
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ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring Project No.  OHODOZ94.6005.00010 Page 1 of 1
Site Location Moraine, Chio Bate 3/26/2003
Site/Well No. HR-7 Replicate No, Code No,
Weather Clear, 60's Sampling Time:  Begin 1528 End 1618
Evacuation Data Field Parameters
Measuring Point Top of PYC Casing Color Colorless
MP Elevation {ft) 731.73 ~Qdor No
" land Surface Elevation '(ft} NM Appearance Clear
Sounded Well Depth (£ bmp) 57.36 pH (s.u. 6.86
Depth to Water (ft bmp} 24.03 Conductivity
{mSioms
Water-Leve! Elevation {ft) 707.70 {umhosfom} 1310
Water Column in Well () 3333 Turbidity (NTU} NR
Casing Diameter/Type 2" Temperature (°C) 17.62
Gallons in Weil 53 Dissolved Oxygen (mg/t} NR
Gallons Pumped/Bailed ORP {mV3 38
Prior to Sampling 45
Sampling Method Low Flow
Sample Pump Intake
Setting (ft brp} 52 Remarks Sample time @ 1556
Purge Time begin 1536 end 1554 Final DTW: 24,03
Pumgping Rate 750 ml/min
Evacuation Methog Submersible Pump
Constituents Sampied Container Description Number Preservative
VOCs + ¢is-1,2 - DCE 40 ml glass 3 HCI, Cool
SpC, pH 250 mi plastic 1 Cool
Sampling Personne! T. Trommer, C. Capel]
Well Casing Volumes
Gal./Ft. -4 =366 2" =418 3" = 0.37 4" = (.65
1-7" = 0.03 -7 = 026 34" = 050 6" =147
brp  below measuring point il milliiiter NTU Nephelometric Turbidity Units
=C Degraes Celsiug mS/om Millisiernens per centimetar v Polyvinyl chioride
ft feet ms mean sea-level S Standard units
gopm Gatlons per minute N/A Not Applicable umbosfom Micromios per centimeter
mg/l Milligrams per liter NR Not Recorded VO Volatile Organic Compaunds

gmictarsgmtiogsiwatediagoon sampling ZG03R st g laggoen water Logs.xs
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ARCADIS

Water Sampling Log

agaen sarmpling 2003445t qir lzgeon water Loge.ais

Project GM-Lagoon Monitoring Project No. OHO00294.0005.0001C  Page 1 of 1
Site Location Moraine, Ohio Date 372772003
Sitefwell No. W-d-N Replicate No. Code No.
Weather P. Cloudy, 50°s Sampling Time: Begin (855 End 0958
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MPF Elevation (ft) 731.63 Odor No
Land Surfacg_E!evat_iqn (fey N Appearance Ciougy
Sounded Wel! Depth (#t brmp} 67.07 pH {50} 705
Depth to Water (f brp} 23.61 Conductivity
{mS/crm)
Water-Level Elevation {ft) 708.02 {pmhosicm) 1004
Water Column in Well (f) 43.45 Tusbidity (NTU) NR
Casing Diameter/Type 4" Temperature (°C) 16.31
Gallons in Weil 28 Dissolved Oxygen (mgfl} 0.38
Gallons Pumped/Bailed ORP (mVv) 31
Prior to Sampling 6

Sampling Method Low Flow

Sample Pump Intake
Setting {ft bmp) 62 Remarks Sample time @ 0950
Purge Time begin 0930 end 0948 Final DTW; 23.61
Pumping Rate 1300 ml/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +cis -1, 2 - DCE 40 mi glass 3 HCI, Cool
SpC, pH 250 ml plastic 4 Coal
Sampling Personne T. Trommer, C, Capeil
Well Casing Volumes
Gal./ft. %" =006 2" =016 3" = 037 4" = 065
-7 = .08 25" =026 34" = 050 5" =147

bmp  Below measuring point it milifliter NTU Nephelometric Turbidity Units
“C Degrees Celsiug miSfom Milisiemens per centimeter PV Poiyvirgt chioride
ft fegt st mean sea-levet s.4. Standard units
opm Galions per mingte RN/A Not Applicable amhosfiom  Micromhos per centimeter
moA. Miligrams per Bter R Not Recarded Fiee volatile Crganic Compounds
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ARCADIS
Water Sampling Log

Project GM-Lagoon Moenitoring Project No. OHOOG294.0005.00010  Page ¢ of 1
Site Location Moraine, Ohio Date 372772003
SiteWell No. HR-14 Replicate No. Code No,
Weather P. Cloudy, 60's Sampling Time: Begin 1000 End 1034
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation {ft} 73163 Qdor No
Land Surface Elevation- (it) N "Appesrance Clear
Sounded Welt Depth (ft bmp) 89.55 pH{ed 705
Depth 10 Water (ft bmp) 23.61 Conductivity
{mS/cm)
Water-Level Elevation {ff) 7080 {umhosfem) 1034
Water Column in Well () 65.92 Turbidity (NTU} NR
Casing Diameter/Type 4° Temperature {*C) 15.81
Gatlons in Well 42.8 Dissolved Oxygen (mo/L) 0.34
Gallons Pumped/Bailed ORP {mV) -53.2
Prior to Sampling 6 Pumped

Sampling Methad Low Flow

Sample Pump Intake
Setting (ft bmp} 85" Rerarks Sample time @ 1020
Purge Time begin 1003 end 1018 Final DTW: 23,61
Pumping Rate 1200 mU/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + ¢is-1,2 - DCE 40 ml glass HCE Cool
SpC, pH 250 mi plastic 4 Cool
Sampiing Personnel T. Trommer, C. Capeli
Well Casing Volumes
Gal. At %" =008 2" = (.16 3 = 0.37 47 =065
- = 0.09 24" =026 3K = 050 £'=14

bmp  below measuring point mi miltifiter NTU Nephelometric Turbidity Units
“C Degrees Celsiug mifam  Millisiemens per centimeter BT Polyving chioride
ft fest msl mean sea-fevel S.4 Standard units
gpm  Galons per minute N/A Not Applicable umhas/iam Micromhos per centimeter
myl Milligrams per liter MR Mot Recorded YOU volatile Organic Compounds

grotorsgrriNogsweterlagosn sampling 200314 qu lagoee walsr Logs.sls
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitoring Project No. OHO00294 0005.00010  Page 1 of 1
Site Location Moraina, Ohio Date 32772003
Site/Well No. W-3-N Replicate No. W-3-E@ 1116 Code No.
Weather P._Cloudy, 60's Sampiing Time: Begin 1048 End 1125
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation it} 733.66 Cdor No
Land Surface tlevation () NM ~-Appearance - Clear ™
Sounded Weil Depth (ft bmp) 57.85 pH 5. 708
Depth to Water (ft bmp) 25.66 Conductivity
{mSicm;)
Water-Leve! Elevation (ft) 708.0 (umhosfcm) 1084
Water Column in Well () 32.13 Turbidity INTU} NR
Casing Diameter/Type 4 Temperature °C) 15.85
Gallons in Weli 20.9 Dissolved Uxygen (mg/L) 0.22
Gallons Purnped/Bailed ORP {mv} 943
Prior to Sampling 6

Sampling Method Low Flow

Sample Pump Intake
Setting (ft brmp) 52 Remarks Sample time @ 1116
Purge Time begin 1050 end 1114 BB-1@ 1130
Pumping Rate 900 mi/min Final DTW: 2566
Evacuation Method Subrnersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + ¢is -1, 2 - DCE 40 mi giass 3 HC!, Cool
SpC, pH 250 m plastic 1 Cool
Sampling Personnel I. Trommer, C. Capell
Well Casing Volumes
Gal/Ft. 1-%" = 006 2" =018 3* = 037 4" =065
1-" = 0,08 IV w026 3= 056 g7 =147

brap  below measuring point mi milliifter NTU Mephelometric Turbidity Units
°C Degrees Celsius mSfem  Millisiemens per centimeter PO Folyvingl chioride
ft feet msl mean sea-level 5.4 Standard units
goem Gallons per minute NFA Mot Applicable umbos/on Micromhos per centimetar
mgd Mifliarams per liter MR Not Recorded YOUC Volatile Grganic Compounds

grattemdticgSwate tlagson sampling 780345t qur lagoon water Logs xis
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitoring Project No. OHOC0254.0005.00010  Page 1 of 1
Stte Location Moraine, Ohio Date 3127/2903
Site/well Na. HR-15 Repiicaze No. Code No.
Weather P. Cloudy, 60's Sampling Time,; Begin 1137 End
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation (ft) 733.74 Odor No
tand Surface Elevation (ft} MM pgpeaance - ‘Clgar
Sounded Well Depth it bmp) 102 45 _ pH {s.u.) 703
Depth 10 Water (¥ bmp) 25.88 Conductivity
{mS{crm;
Water-Level Elevation {ft) 707 .88 {umhos/cm) 991
Water Column in Well ¢t 76.59 Turbidity (NTU) NR
Casing Diameter/Type 4" Temperature °C} 15.48
Gallons in Well 497 Dissolved Oxygen (mg/l) 0.22
Gallons Pumped/Bailed ORP (mV} -81.3
Prior to Sampling 5 Pumped

Sampling Method Low Flow

Sample Pump Intake
Setting {ft bmp) 97 Remarks Samgie time @ 1201
Purge Time begin 1142 end 1159 Final DTW: 25 86
Pumping Rate 1100 mb/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Presaervative
VOCs + cis -1, 2 - DCE 40 mi glass 3 HC!, Cool
Spl, pH 250 mil plastic 1 Cool
Sampling Personnel T. Trommer, C. Cagell
Well Casing Veolumes
Gal./Ft. -9 = 0.06 2" =016 " = 037 4" = (65
1w (.05 2-1" = 026 3-7" = 050 6" =147

bmpg  below measuring point mi miliiliter NTU Nephelometric Turbidity Units
L Degress Celsiug mSfom  Millisienens per centimeter PYC Polyviny chioride
ft tegt msl mean sea-level 5.4. tendard units
apm Gallons per minute N/A Mot Applicable umbos/tn Micromhos per centimeter
mgil Milkgrams per iter NR Kot Recorded VOU Velatde Grganic Compounds

gmctorsgmrilogswatetlzguon sampling 200315t G fagoon water Logs.as
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ARCADIS
Water Sampling Log

Project Gh-Lagoon Monitoring Project No. GHOOG294.000500030  Page 1 of 1
Site Location Moraine, Ohio Date 32712003
Site/Well No. HR-2 Replicate No. Code Na.
Weather P. Cloudy, 60°s Sampling Time: Begin 1305 End 1422
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation {f} 734.75 Odor NG
tand Surface Elevation (fty NM Appearance Clear
Sounded Well DETH 7 Brip) 58.54 pH (5.4} 6.78
Depth to Water (ft bmp) 26.71 Conductivity
{mS/em)
Water-Level Elevation (ft3 708.04 {jzmhosfomy} 1081
Water Column in Weil ) 31.83 Turbidity (NTL NR
Casing Diameter/Type 2" Temperature (°C) 16.40
Galions in Well 5.09 Dissolved Oxygen {mg/l) 0.31
Gaflons Pumped/Baiied ORP (mv) 140
Prior to Sampling 5 Pumped

Sampling Method Low Flow

Sample Pumg Intake
Setting {ft brp} 53 Remarks Sample time @ 1413
Purge Time begin 1356 end 1411 Final DTW: 26.71
Pumping Rate 950 mi/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + ¢is -1, 2 - DCE 40 ml glass 3 HCi, Cool
SpC, pH 250 mi plastic 1 Cool
Sampling Personnel T. Trornmer, £, Capeil
Well Casing Volumes
Gal/Ft -a" =008 T =018 3 = 037 47 = 0.65
-9 =008 -Vt =026 3-¥" = 0.50  B" =147

bmg  below MeAsWing point mi milfifiter NTU Nephelometric Turbidity Units
*C Degrees Celsius mSfem  Millisiemens per centimeter PYC Polyvinyl chioride
ft fopt mst mean sea-level S.b. tandard units
gom Galions per minute NIA Not Applicable umhasiom Micromhos per centimeter
mgil Milligrams per liter MR Mot Recorded Fiei Yedatde Organic Compounds

gmotersgrfiagswatedlagoon sampling 2002 st qir RGooh water Logs.ak
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ARCADIS
Water Sampling Log

Project GM-Lagoan Monitoring Froject No, OHE00254 0005.00010  Page 1 of 1
Site Location Moraine, Qhio Date 3272003
Site/Well No, HR-13 Replicate No. Code No
Weather Cloudy, 60's Sampiing Time: Begin 1413 End 1510
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Eievation {ft) 735.03 Odor No
Land Surface Elavation (ft) MM ~-Appearance Clegr
Souﬁdeé Well Depth bmp) 86.05 pH (5.0 6,77
Depth to Water (ft bmp) 27.07 Conductivity
{mSfem)
Water-Level Elevation (f1) 707 .96 {umhosicm) 1288
Water Column in Well (/) 58.98 Turbidity (NTL NR
Casing Diameter/Type 4° Temperature (°C) 15.90
Gallons in Well 38 Dissolved Oxygen (mg/l) 0.27
Gallons Pumped/Bailed ORP (mV) 119.7
Prior to Sampling 5 Pumped

Sampiing Method Low Flow

Sample Pump Intake
Setting (ft bmp) 81 Remarks Sample time @ 1505
Purge Time begin 1445 end 1503 Final DTW: 27.07
Pumping Rate 1000 ml/min
Evacuation Method Submersible Purmp
Constituents Sampled Container Description Number Preservative
VOCs + ¢is -1, 2- DCE 40 ml glass 3 HCI, Cool
SpC, pH 250 mi plastic 1 Cool
Sampling Personnel T. Trommer, €, Capell
Well Casing Volumes
Gal/rt. (% MGJES 2" =016 3" = 0.37 4" =065
1% = 0.0% 2" =026 3R = 080 B st 47

brnp below measuring point i milfiiter NTU Neghelometric Turbidity Units
“C Degrees Celsius mSfom Millisiemens per centimeter PV Pofyvingt chloride
1 foat ms| mMean sea-iove s Standard units
apm Gallons per minute NAA Mot Applicable umhasiom  Micromhos per centimeter
mgh Milligrares per Ster MR Not Recorded YoU Vatatite Organic Compounds

grotsgmtiiogswaterlagoon sampling 2005 o

laguan water { o645, xis




SO ol It sy

i Ronihs oo

SO
LO'LT Buibing seyy serepm o} yideq SOED ¢ padwing selep fmio)
LOLT  Bubing siojeg elepm o) yideg S5t pajduies awi}
S0'98 oM Jo yidaq fero} I/ (0 oley Moj4
06'¢1 £6'¢l €8¢l LS 19°¢1 Lyel (0} eimeledwes |
8871 STl 8821 (621 63871 6LT'] {wia/gn)
edUBIONPUOY diyoadg
LLO (L9 9L'9 8L°9 9.9 08'9 (n's) pd
LT0 870 €0 9£70) 170 9L°0) (7/6w)
uabAxp peajossig
L6l 61 8€01 88 €0L voT {snomlius)
[Blusjo Xopay
€051 00§ 1 LSPT PSE 135 a4l
ENTY siejallerey
€00T/LT/E | ae(] 18 Buiiduies jo yidsq
Shil peyelg duwing swip £1-¥H 'ON fiem Buuopuopy

OO “sumiopy ‘uoneiodio)) SO [einsr)

01000 S000 P6TOOOHO

D07 HALINVHYC G731 HILYMANNOUD
ONITdWYS SMOTd MO

uoie00 Blg

faquinn joefoly

SIaV DY




ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring Project No. OHO00294.0005.00010 Page 1 of 1
Site Location Moraine, Ohio Date 372772003
SireMell No. HE-3 Replicate No. Code No,
Weather Clear, 60's Sarnpling Time: Begin 1513 End 1555
Evacuation Datz Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Eievation (ft) 736,75 Odor o No
-~ Land Surface Elevation (ft) NV o Appearance Ciear
Sounded Well Depth i brrip) 61,98 oH s 6.73
Depth to Water (ft bmp} 28,70 Conductivity
{mS/cmy}
Water-Level Elevation (ft} 708.05 {pmhos/om) 1148
Water Column in Well i) 33.28 Turbidity (NTU) NR
Casing Diameter/Type 27 Temperature {°C} 16.66
Gallons in Well 5.3 Dissalved Oxygen img/L) 0.31
Gallons Pumped/Baited ORP (mv} 128.5
Prior 1o Sampling 4.5 Pumped
Sampling Method Low Flow
Sample Pump Intake
Setting {ft bmp} 57 Remarks Sample time @ 1539
Purge Time begin 1522 end 1534 Fingl DTW; 28.70
Pumping Rate 800 mi/min
Evacuation Method Submersible Pumnp
Constituents Sampled Container Description Number Preservative
VOCs + cis-1, 2 - DCE 40 ml glass 3 HC, Cool
SpC, pH 250 mi plastic ] Cool
Sampling Personne! T Trommer, C. Capell
Well Casing Volumes
Gal./Ft. R = 006 2" =018 3" = (.37 4" =085
1-72" = 0.08 2-%" = 026 3-%" = 3,50 6" = 1.47
benp  below measuring point Hat miliditer NTY Neghelometric Turbidity Units
“C Degrees Celsius mifom Milisiemens per centimeter PV Polysing! chioride
it feet fmsi mean sea-level 3.1 Stardard unit
apm Gallars per minue N/A Mot Applicable UmhOSAOm Mitrombos per cetimeter
mat Milligrams per bter NR Not Recorded VOC Velatile Organic Compounds

gmotersgmitilagswatenizgonn sampling J003)

HGY goon water Logs xk
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitoring Praject No. OHJ00294.0005.00010  Page 1 of 1
Site Location Moraine, Ohio Date 3/28/2003
Site/Well No. HR-11 Replicate No. Code No.
Weather Cloudy, 605 Sampling Time: Begin 0900 End 0949
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation {f1) 743.33 Odor No
Land Surface Elevation /) w1 . - Appearance _Clear
Soundad Well Depth (ft brp} 69.00 pH (5.1} 6,75
Depth to Water (ft bmp) 34.12 Conductivity
{mSecmy)
Water-Level Elevation () 708,21 {yrmhos/om} 1355
Water Column in Weill 1) 34,80 Turbidity (NTL) NR
Casing Diameter/Type 2" Temperature (°C) 17.56
Galions in Well 5.6 Dissolved Oxygen (mg/L) 0.32
Gallons Pumped/Bailed ORP {m\) 1371
Prior to Sampling 5 Pumped

Sampling Method Low Flow

Sample Pump Intake
Setting {ft bmp) 64’ Remmarks Sample time @ 941
Purge Time begin 0921 end 0830 Final DTW: 34.12
Pumping Rate 800 mi/min
Evacuation Method Submersible Purnp
Constituents Sampled Container Description Number Preservative
VOCs +cis -1, 2 - DCE 40 mi giass 3 HCI, Cool
SpC, pH 250 mi plastic i Cool
Sampling Personnel ¥. Trommer, C. Capeli
Well Casing Volumes
Gal.fFt. -l = .06 " =08 3" = 037 4" = (385
i-14" = 0.09 2V =026 3%T= 050 67 =147

bmp  below measunng point mi midlifiter NTU Nephelometric Turbidity Units
*C Degrees Celsiys ms/em Millisiermens per centimeter By( Folyving chioride
ft feet misi miean sea-level 5. Standard units
gpm Gallons per minute N/A Not Applicable umbissiom Micremhos per centimeter
mgi Milligrams per liter NR Not Recorded VGC Volatile Grganic Compounds

graotorsigmritiogsiwateniagonn sanpling 20U st ¥ lageon water Logs.xls
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ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring Project No. GHOO0294.0005 00010 Page 1% of 1
Site Location Moraine, Ohio Date 3/28/2003
Site/Well No. HR-12 Replicate No. Code No.
Woeather Cloudy, 60's Sampling Time: Begin 0955 End 1040
Evacuation Data Field Parameters
Measuring Point Top of PYC Casing Color Coloriess
MP Elevation (ft} 742 64 Odor No
Land Surface Elevation (ft) NM - Appearance Clear
Sounded Well Depth (ft brrp) 130.10 s B 581
Depth to Water (ft brp) 33.43 Conductivity
(mS/iemy
Water-Level Elevation (ft) 70921 {umhas/cm} 1502
Water Column in well (ft) 96.67 Turbidity (NTU) NR
Casing Diameter/Type 4" Ternperature (°C) 15.94
Gallons in Well 62.8 Dissoived Qxygen (mght) 0.34
Gallons Pumped/Bailed ORP {mV) -51.7
Prior to Sampling 5 Pumped

Sampling Method Low Flow

Sample Pump intake
Setting {ft bmp) 125° Remarks Sample time @ 1015
Purge Time begin 0958 end 1013 Final DTW: 33.43
Pumping Rate 13200 mi/min
Evacuation Method submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +cis -1, 2 - DCE 40 mi glass 3 HC!, Coof
SoC, pH 250 mil plastic 1 Cool
Sampling Personnet 1. Trommer, C. Capell
Well Casing Yolumes
Gal/Ft, w006 2" =416 3% = 637 4" =0.65
-1t =008 2-75" = 026 3-¥%" = 050 6" = 1.47

bmp  velow measuring paint mi miflifiter MTU Nephelometric Turbidity Usits
°C Degrees Celsiug mS/fcn Millisiermens per centimeter A Polyvinyl chionde
ft feet msi mean sea-level S Standard unizs
gpm Qailons per minute N/ Not Applicable umnesiom  Micromhos per centimeter
myfl Milligrams per Biter NR Net Recordad YO Volatile Organic Compounds

gmotors\gm—fiiog

swaterdagoon ST JE0BST ot lagoon water Logs. s
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ARCADIS

-

Groundwater Analytical Resuylts
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ARCADIS

ORAFT

Hydraulic Monitoring Data




Table 2. Water-Level Measurements during the First Quarter 2003 from Shallow Monitoring Wells at
Delphi Harrison Thermal Systems, Moraine, Ohio.

Measuring Point Depth-to-Water
Wel} Elevation {foat) Water-Leve! Elevation
W-1-N 739.02 30.38 708.64
W-2-N 731.68 23.60 708.08
We3-N 733.66 25.73 707.93
W-4-N 731.63 2366 707.97
HR-1 732.7% 26.02 706.69
HR-2 73475 26.80 7G7.95
HR-3 73675 28.78 70797
""" COUUUUHRSS 734.27 2672 707.55
HR-6 732.66 2570 706,96
HR-7 73173 24.G7 707.66
HR-8 743.472 34.66 708.76
HR-G 743.51 34.30 709.21
HR-11 743.33 34.15 709.18
HR-16 727.01 20.65 706.36
HR-17 726,43 19.9% 706.52
W-1-5 729.29 22.70 70659
W-2-5 726.64 2077 70587
W-3-5 73342 23.26 710.16
W4 72768 21.77 705.91
GM-2 735.81 29.78 706.03
45 73136 NA NA
GM-6& 730.27 24.77 705.50
GM-8 73517 28.54 705.63
GM-10 723.90 18.55 705.35
GM-16 72530 19.86 705.44
GM-17 72384 18.38 705 .46
GM-18 723.80 18.33 TOE 47
GM-195 730.85 2465 706.20
GM-26 722.29 17.31 704.98
GM-32 732.08 2589 70619
GM-33 729.77 2322 706.55
GM-34 73056 2403 706,53
GM-35 731.27 25.15 706.12
GM-36 731.11 24.88 706.23
GM-37 730.05 23.71 70634
G-38 72988 2357 706.31
EAST 730.38 2449 706.49
WEST 731.08 24.64 706.44
WSU-24 725.10 19.02 708.08
WS-17 726.18 20,58 705.60
WS-18 733,52 27.80 70572
WS-19 72662 21.01 70561
TW-2 733.38 31.27 70211
RW-1( 72853 NM NM
R¥W-11 729.74 23,25 706.49

Measuring point is to top of the PYC casing.

Water-leve! elevations are reported in feet shove mean sea level {msl).

Depth-to-water elevations were measured March 24-25, 2003 using an electronic water-lave! indicator.
Depth-to-water measurements are raporied in feet below the mieasuring point,

NA - Not accessible because 45 still contains a submersible pump.

NM - Not measured because RW-10 was not accessible,

CGHPUBLICGMOTOR S Wanuat Gromdwierdigoon Repart 2067 fsr gt 2005 TBLZ dow




Table 3. Water-Level Measurements durin
Wells at the Moraine Assembly a

g the First Quarter 2003 from Shallow Monitoring
nd Former Moraine Engine Plants, Moraine, Ohio.

Measuring Point Depth-to-Water

Well Elevation (feet) Water-Level Elevation
GM-21 723.50 18.71 704,79

GM-22 731.63 24.96 706.67

GM-23 731.00 23.14 707.86
GM-24 747.29 37.60 709.69

LGM25 74647 3842 ‘70775

GM-27 736.57 22.43 708.14
GM-28 738.02 28.75 709.27

GM-29 730.78 23.36 707.42

GM-30 734.73 708.21 708.21

GM-31 735.23 25.47 709.76

ME-2 732.08 NA MNA

ME-3 732.59 25.05 707.54

ME-4 732.74 25.61 707.13

ME-6 735.91 26.12 709.79

Measuring point is top of the PVC casing.

Water-level elevations are reported i

NA —- Not accessible.

GOPUBLICMOTORS Anuat Liroundwaiterilagoon Repors 2624 s g 2003 TBLdo

n feet above mean sea level {msl}.
Depth-to-water elevations were measured March 24-25, 2003 y
Depth-to-water measurements are reported in feet below the m

sing an electronic water-level indicator.
easuring point.



Table 5.  Water-Level Measurements during the First Quarter 2003 from Deep Monitoring Wells
at Delphi Harrison Thermal Systems, Moraine, Ohio.

Measuring Point Depth-to-Water Water-lLevel

Well Elevation {feet) Elevation
GM-1 735.74 29.92 70582
GM-3 730.44 25.05 705.39
GM-4 731.46 26.07 705.39
GM-5 731.29 2572 705,57
GM-7R 735.61 29.78 705.83
GM-9 724.07 18.96 705.11
GM-11 72371 1869 ... . 705.02
GMA3 e 45 16 74 70458
Gi-14 723:50 1885 704 .55
GM-15 72523 207 704,52
GM-19D 730.25 241 706.14
GM-20D 727.26 2127 705,99
HR-10 742 81 33.58 709.23
HR-12 742 .64 3346 709.18
HR-13 735.03 27.00 708.03
HR-14 731.63 23.61 708.02
HR-15 73374 25.85 707.89
M73C 716.55 NA NA
MT&E8 746.45 NA NA
MTE9 722.71 NA NA
MT576M 751.46 42.59 7G8.87
MT596M* 757.73 47 85 709.88

Measuring point is to top of the PVC casing.

*Measuring point is the top of cement housing.

Water-level elevations are reported in feet above mean sea level {msh.

Depth-to-water elevations were measured March 24-25, 2003 using an electronic water-level indicator.
Depth-to-water measurements are reported in feet below the rmeasuring point.

NA - Not accessible,

GPUBLICIMOTORS Whnual GrindwererLuginn Report 2B020s1 gir 2003TBLS dog



Table 6. Water-Leve! Measurements during the First Quarter 2003 from Production and Fire
Wells, General Motors Corporation, Moraine, Ohijo.

Measuring Point Measuring Point Depth-to-Water Water-Level

Well {Top of) Elevation {feet) Elevation
28 Port Hole 733.67 NM NM

31 Steel 734.05 Off N
32 Port Hole 73210 24.65 707 45
35 Rirm 733.96 27.28 706.68
37 W. Port Hole 731.24 NM NM
39 Port Hole 732.07 On N

42 Rim 73162 N N
44 T Port Hole 734.62 MM NM
45 Stee] 73103 M NM

46 Steel 733.34 27.14 706.20
A Port Hole 739.00 NM NM
T1B Steet NS Cn NV
12A Steel 742.35 On NM
FW-1A Alr Line Hole 739.89 2546 714.43
FWwW-2 Air Line Hole 737.48 3009 707 39
Fw-3 Alr Line Hole 739.26 31.94 70732
FW-4 Hole to West of 731.62 31.85 699.67

Alr Line

NM - Not Measured.

N5 - Not Surveyed.

Water-level elevations are reported in feet above mean sea level {msi).

Depth-to-water elevations were measured March 24-25, 2003 using an electronic water-level indicator,
Depth-to-water measurements are reported in feet below the Measuring point.
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitoring Project No. CHODZ94.006.002 Page 1 of 1
Site Location Moraine, Ohio Date 6/24/2003
Site/Well No. HR-2 Replicate No. Code No.
Weather Sun/80's Sampling Time: Begin 1450 End 1550
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation {ft) 134,75 Odor _ None
Land Surface Elevation (ft) NM Appearance Clear
Sounded Well Depth {ft bmp; 58.54 oH 5.} 6.85
Depth to Water {ft bmp) 2625 Conductivity
{mS/cm}
Water-Level Elevation {1 708.50 {umhos/cm) 1110
Water Colurmn in Well {ft) 32.29 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature (°C) 16.77
Gallons in Welt 517 Dissoived Oxygen {mg/L) NR
Gallons Pumped/Bailed ORP {mV} 54
Prior to Sampling 5 Pumped

Sampling Method Low Flow

Sample Pump Intake
Setting (ft bmp} 53 Remarks Sampie time @ 1538
Purge Time begin 1505 end 1535 Final DTW: 26.27
Pumping Rate 6500 mi/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + as-1, 2 - DCF 40 mi glass 3 HC, Cool
SpC, pH 250 mi plastic 1 Cool
Sampiing Persannel 1 Manzo/ C. Capell
Well Casing Volumes
Gal./Ft. 1-%" = 0.08 2" =18 3" = .37 4" =065
1% = 0.09 2-Ve" = 028 3= 050 6" =147

bmp  below measuring point i reillifiter NTU Nephelometric Turbidity Unis
L Degrees (elsius mSim Millislemens per centimeter L. Polyviry chioside
ft feet sl mean sea-level S Standard unis
gpm  Galions per minute MAA Mot Applicable umhosem  Micromhos per centimeter
ma/t Ailligrams per iiter NR Mot Recorded WOC Volatie Organic Compaunds

gmotorsgmitilogswatenliagoon sampling 20030nd QRT Lagoon Water Logs.xhk
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitoring Project No. OHO0294.006.002 Page 1 of 1
Site Location Maraine, Ohio Date 62472003
Sie/Well No. HR-3 Replicate No. Code No.
Weather Sun, 50's Sampling Time: Begin 1600 End 1650
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Coloriess
MP Eievation (fty 73675 Gdor .. .. - None
Land Surface Elevation {ft} NM Appearance Clear
Sounded Well Depth (ft bmp} 61.98 pH {s.u.} 5.71
Depth to Water {ft bmp) 28.37 Conductivity
{mSicm)
Water-Leve! Elevation () 708,38 {Umhos/icm) 1190
Water Column in Well {t) 3381 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature (°C; 16.81
Gallons in Well 5.38 Dissoived Oxygen (mo/L) NR
Gallons Pumped/Bailed ORP {mv} 34
Prior to Sampling 5

Sampling Method Low Flow

Sample Pump Intake
Setting (ft bmp) 57 Remarks Sample time @ 1643
Purge Time begin 1614 end 1642 Final DTW: 28 36
Pumping Rate 600 mLU/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +¢is -1, 2 - DCE 40 mi glass 3 HC, Cool
SpC, pH 250 mi plastic 1 Cool
Sampling Personnel J. Manzo/C. Capell
Well Casing Volumes
Gal./Ft. 1% = 0.08 2" =016 3% = 037 4" = .85
i-¥2" = 0.09 2-¥" = 0.28 31" = 0.50 5" =147

b below measuring point mit miliiliter NTU Nephelometric Turbidity Units
“C Degress Ceisius m&/cm Millisiemens per centimeter P Bolyvinyl chioride
ft feet st mean sea-fevel .4 tandard units
gom  Gallons per mingte N/A Not Applicable umhosfom Micromhos per centimeter
mgill.  Miffigrams per liter NR Mot Recorded VoL Volatile Crganic Compounds

grtorgm iogswateragoon sampling 2003na GRY Lagoon Water Logaxk
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ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring Project No. OHO0294.006.002 Page 1 of 1
Site Location Moraine, Ohic Date 6/24/2003
Site/Well No. HR-13 Replicate No, Code No.
Weather Sur, 90's Sampling Time: Begin 1653 End 1740
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation {ft) 735,03 Gdor None
Land Surface Elevation {ft) N Appearance’ “lear
Sounded Well Depth Ht bimp} 8605 pH 655
Depth to Water (ft bmp} 26.53 Conductivity
{mSicm)
Water-Level Elevation {t) 708.50 {umhas/cm) 1370
Water Column in Well (fi) 59.52 Turbidity (NTU) NR
Casing Diameter/Type 4° Temperature (°(} 17.37
Galions in Well 38.65 Dissoived Oxygen {mg/L) NR
Galions Pumped/Bailed ORP {mV) 9
Prior to Sampling 6.5 Pumped

Samnpling Method Low Flow

Sample Pump intake
Setting (ft brmp) 30" Remarks Sample time @ 1725
Purge Time begin 1704 end 1723 Final DTW: 26.53
Pumping Rate 800 ml/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +cis -1, 2 -DCE 40 i glass 3 HCl, Cool
5pC, oH 250 ml plastic 1 Cool
Sampling Personnel 1. Manzo/C. Capell
Well Casing Volumes
Gal./Ft. 1-i&" = 0.06 2" =016 3" = 037 4" = (.65
W= 508 2-%2" = 0.26 31" = 0.50 £ w147

bmp  below measuring point mi milier NTU Nephelometric Turbidity Units
*L Degrees Celsius mScm  Millisiemens per centimeter PYC Polyvinyl chioride
ft feet sl mean sea-fevel .4 Standard units
agpr Gallons per minute NAA Mot Appdicable umhos/cm Micromhas per centimeter
mg/t  Milligrams per Ber MR Wot Recorded VOC Yolatite Grganic Compounds

gmotorsigmefiiogwatedllagoon samping 20088 nd QRT Lagoon Water Logs.xk
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monioring Project No.  OH0G294.006.002 Page 1 of 1
Sie Location Moraine, Ohio Cate 6/25/2003
Ste/Well No, HR-7 Replicate No. Code No.
Weather sun, 70's Sampling Time:  Begin 0820 End 0815
Evacuation Data Field Parameters
Measuring Point Top of PYC Casing Color Colorless
MP Elevation (ft) 731.73 Odor None
tand Surface Blevation o NM Co Appearance Clear
Seunded Well Depth {ft bmp) 5736 pH{SU) 672
Cepth to Water (ft bmp) 23.67 Conductivity
(mSfem)
Water-Level Elevation (ft) 708.06 {ymhosfcm) 1230
Water Column in Well i) 33.69 Turbidity (NTU} NR
Casing Diameter/Type 2" Temperature {°C} 18.03
Gallons in Well 5.39 Dissolved Oxygen {mg/L) NR
Galtons Pumped/Bailed ORP {mV} 102
Prior to Sampling 3 Pumped

Sampling Method Low Flow

Sample Pump Intake
Setting (ft bmp) 52 Remarks Sample time @ 0905
Purge Time begin 0837 end 0902 Final DTW: 23.76
Pumping Rate 400 ml/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + cis-1, 2 - DCE 40 mi glass 3 HCI, Cool
SpC, pH 250 mi plastic 1 Cool
Sampling Personnet } Manzod C. Capell
Well Casing Volumes
Gal./Ft, %" =506 2" =016 3" = 0.37 4" =085
1" =008 2-¥:" = 026 3-%" = G50 6" =147

bmp  below measuring point mi miiiiter NTU Nephelometric Turbidity Units
“ Degrees Celsius mSiem  Millisiemens per centimeter e Polyvinyt chioride
ft feat ragh mean sea-level S Standard units
gpre Gallons per minute NAA Not Applicable umhosiem  Micrembics per centimeter
mgil  Milfigrams per liter NR Not Recorded voC Voiatile Organic Compounds

gmotorigmifiiogswatetdagoon sampling 28032nd ORT Lagoon Water Logs xk
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ARCADIS

Water Sampling Log

matorsigmetilogsieatenilacoon sampling 26082 nd ORT Lagoon Water Logs.xk
g 2 g S

Project GM-Lagoon Monitoring Project No. OHCD294.006.007 Page 1 of 1
Site Location Moraine, Ohic Date 6/25/2003
Site/Well No. HR-11 Replicate No. Code No.
Weather Sun, 70 Sampling Time: Begin 0918 End 1000
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
WP Elevation {(ft) 743,33 Odor None
‘tand Surface Blevation (ft) Nl Appéarance Clear
Seunded Well Depth-(f-bmp} 6800 pH (50 652
Depth to Water {ft bmp) 33.65 Conductivity
(mS/cmy}
Water-ievel Elevation (ft 709.68 {simhos/om;) 1350
Water Column in Well (ft} 35.35 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature (°C} 16.99
Gallons in Well 5,66 Dissolved Oxygen (mg/} NR
Gallons Pumped/Bailed ORP {mV) 55
Prior to Sampling 7 Pumped

Sampling Method Low Flow

Sampie Pump Intake
Setting (ft bmp) 64" Ramarks Sample time @ 950
Purge Time begin 0928 end 0949 Finat DTW: 33,66
Pumping Rate 1600 ml/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs+ s -1, 2 - DCE 40 mi glass 3 HCl, Cocl
SpC, pH 250 mi plastic 1 Cool
Sarnpling Personnel } Manzo/C. Capeli
Well Casing Volumes
Gal./Ft. %" = 006 2" =016 3" = 0.37 4" = 0.65
-4 = 0.0% 2t =0.26 3B e D50 6" = 1.47

bmp below measuring point ml miflifiter NTY Nephelometric Turbidity Units
s Degrees Celsius mSiom  Millisiemens per centimeter PV Folwviny chioride
it feat msi mean sea-level 5.l Standard units
gpm Gatlons per minute N/A Not Applicable urhosiam  Micromhos per centimeter
mgt  Milligrams per liter NR Mot Recorded b0 Yolatife Crganic Compounds
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ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring Project No. OHO0294.006.007 Page 1 of 1
Site Location Moraine, Chio Bate 6/25/2003
Site/Well No. HR-12 Replicate No. Code No.
Weather Sun, 70's Sampling Time: Begin 1000 Eng 1100
Evacuation Data Field Parameters
Measuring Point Top of PYC Casing Color Coiorless
MP Elevation (it} 742 64 Odor None
Land Surface Elevation (ffy CNMTT Appearance Clear
Sounded Wel Depth (ft bmp) 13010 pH 5wl 6.61
Depth to Water {ft bmp} 32.98 Conductivity
{msiemy}
Water-Level Elevation (ft) 709.66 {umhos/cm} 1340
Water Column in Well (ft} 97.12 Turbidity (NTU) NR
Casing Diameter/Type 4" Temperature (°C) 16.23
Gallons in Well 63.13 Dissolved Oxygen (mg/L) NR
Gailons Pumped/Bailed ORP {mV} -124
Prior to Sampling 7.5 Pumped

Sampling Method Low Fow

Sarnple Pump intake
Setting (ft bmp) 125° Remarks Sample time @ 1040
Purge Time begin 1020 end 1039 Final DTW: 32.98
Pumping Rate 1100 mbLimin
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + cis -1, 2 - DCE 40 mi glass 3 HCI, Cool
SpC, pH 250 mi plastic 1 Cocl
Sampling Personnel i Manzo/C. Capell
Well Casing Volumes
Gal.fFt. 14" = 008 2" =016 3" = 037 4" = 065
-1t = 009 2% =026 3% = 050  BE"=147

brmp beiow measuring point mi mitlititer NTU Nepheiometric Turbidity Units
“Z Degress Ceilsius mSfem  Millisiemens per centimeter 18 Polyvinyt chioride
ft feet mist mean sea-level S.4. Standard unis
gpm Gailons per mingte NIA Not Apglicable umhosfem  Migromhos per centimeter
mg/l Milligrams per liter NR Mot Recorded YO Yolatite Organic Compounds

graoterspmriogsiwateniiagoen sampling 2003End GRY Lagoon Water Logs xié
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ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring Project No. OHO0294.006.002 Page 1 of 1
Site Location Moraine, Ohio Date 6/25/2003
Sitefnvell No. W-1-N Replicate No. Code No.
Weather Sun, 80's Sampling Time: Begin 1353 End 1445
Evacuation Data Fieid Parameters
Measuring Point Top of PVC Casing Color Colarless
_ MPElevationdfty 739.02 ~Odor None
Land Surface Elevation (1) N Appearance Clear
Sounded Well Depth {ft bmp) 71.50 pH 5.0} 6.83
Depth to Water {ft bmp} 29,93 Conductivity
{mSfemy
Water-Leve! Eievation {f1) 709.09 (umnhosfom; 920
Water Column in Well {ft} 41,57 Turbidity (NTU) NR
Casing Diameter/Type 4" Temperature (°C}) 16,79
Galions in Well 27.0 Dissolved Oxygen {mo/L) NR
Galions Pumped/Railed ORP (mV} 58
Prior to Sampling 5 Pumped
Sampling Method Low Fiow
Sample Pump intake
Setting {ft bmp} &0 Remarks Sample time @ 1430
Purge Time begin 1407 end 1425 Final DTW: 28.93
Pumping Rate 800 mU/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + cis-1,2-DCE 40 ml glass 3 HC!, Coof
Spl, pH 250 mi piastic 1 Cool
Sempling Persennel } Manze/ C. Capell
Well Casing Volumes
Gal./Ft. %" = 006 2" =016 3" = 0.37 4* =065
1Vt = 0,09 2% =026 3= 050 6" =147
bmp  below measuring point i midlititer NTU Nephelometnic Turbidity Units
*C Degrees Ceisius mSfom  Millisiemens per centimeter Py Palyvirgd chioride
ft feet sl mean sea-level S tandard units
gpm Gailons per minute Nf& Not Applicable umhosfon Micromhcs per centimeter
gl Miliigrams per liter NR Not Recerded VOT Voiatile Organic Compounds

rsgmifilogswiterilisgoon sarmpling 20038nd QRT Lagoon Water Logs.xl:
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitoring Prozect No. OHO0284.066.002 Page 1 of 1
Site Location Moraing, Obio Date 6/25/2003
Site/Well No, W-2-N Replicate No. Code No.
Weather Sun, 80's Sampiing Time: Begin 130G End 1350
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Coior Coloriess
MP Elevation {fi} 731.68 Odor None
Land Surface Elevation () CNM Appedrance Clear
Seunded Welt-Bepth-(f-bmp} 589,55 pH-{su} 674
Depth 1o Water {ft bmp) 23.16 Conductivity
(mS/fcmy
Water-Leve! Elevation (ft) 708.52 {umhosicm} 1170
Water Colurnn in Well (ft) 36.39 Turbidity (NTU} NR
Casing Diameter/Type 4" Temperature (°C) 17.76
Gallons in Welt 23.65 Dissolved Oxygen (mg/L) NR
Gallons Pumped/Bailed ORP (mV} -94
Prior 10 Sampling 4 Purnped

Sampling Method Low Flow

Sample Pump intake
Setting (ft bmp} 50 Remarks Sample time @ 1340
Purge Time begin 1319 end 1338 Final DTW: 23.30
Pumping Rate 600 mi/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Mumber Preservative
VOCs + ¢s-1,2-DCE 40 miglass 3 HCL Cool
SpC, pH 250 ml plastic 1 Cool
Sampling Personnel 1. Manzo/ €. Capell
Well Casing Volumes
Gal./Ft. 1-%" = 0.06 2" = 0,18 3" = 0.37 47 = 5485
AT = 0.09 2-%" = (.26 3-¥" = (.50 5" = 1.47

bmp below measuring point ml rridfidiver 1Y Nephekemetric Turbidiy Units
°C Degrees Celsiug ms/iom  Milksiemens per centimeter PV Potyvirt chioride
ft fegt st mean sea-fevel s Standard units
gpm  Gallens per minute R/ Not Appiicable umbosicm  Micromhos per centimeter
mg/l  Milllgrarns per Hter KR Mot Recorded VOC Volatile Grganic Compounds

gmctersgmridogtwatenlagoon sempling 20032nd QRT Lagoon Water Logsads
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ARCADIS
Water Sampling Log

Praject GM-Lagoon Monitoring Project No. OHO0294.006.002 Page 1 of 1
Site Location Moraine, Ohio Date 6/25/7003
Sie/Well No. HR-4 Replicate No. Code No.
Weather Sun/80's Sampling Time: Begin 1443 End 1528
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Coler Colorless
MP Elevation (ft} 742.60 Qdor None
Land Surface Hevation {ft} MM Appearance Clear
Sounded Weil Depth {ft bmp) 67.16 pH (s.u.) 6.92
Depth to Water (ft bmp; 33.6C Conductivity
(mSicmy
Water-Level Elevation {ft) 709.00 {umhos/cm) 950
Water Colurnn in Well {ft} 33.56 Turbidity (NTL) NR
Casing Diameter/Type 2" Temperature (°C} 18.39
Gallons in Well 537 Dissalved Oxygen {mug/l) NR
Gallons Pumped/Bailed ORP (mV) 61
Prior to Sampling 5 Pumped

Sampling Method Low Flow

Sample Pump Intake
Setting (ft brnp) 62 Rernarks Sample time @ 1520
Purge Time begin 145¢  end 1518 Final DTW: 33.50
Pumping Rate 700 ml/min
Evacuation Method Subrmersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +¢is-1,2 - DCE 40 mi glass 3 HC!, Cool
SpC, pH 250 mi plastic 1 Cool
Sampling Personnel 1. Manrzo/C. Capell
Well Casing Volumes
Gal./Ft. -1 = 0.06 20 =016 3 = 637 47 = 0.65
L= 008 2% =026 3nts= 050 5'=147

bmp  below measuring point mi militlirer NTU Kepheinmetric Turbidity Units
e Dregrees Celsius mSiom Millisiemens per centimeter s Palyvingl chioride
ft feat st mean seg-tevel 5.4 Standard units
gom  Gallons per minute NIA Not Applicable umhos/om  Micromhos per centimeter
mgil Mibligrams per liter NR Net Recorded VOT Volatite Grganic Compounds

gmctorstamrifiogswaterdiagoon sampling 20032nd GRT Lagoor Water Logixis
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ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring Project No. QHDO0294.606 002 Page 1 of 1
Site Location Moraine, Chio Date 5/25/2003
Site/Well No. W-3-N Replicate No. W-3-E@ 1610 Code No.
Weather Sun, 90's Sampling Time: Begin 1542 End 1620
Evacuation Data Field Parameters
Measuring Paint Top of PVC Casing Color Coloriess
MP Elevation (fo) 733.66 Qdor None
iand Surface Elevation {f)- M T Bppesrance Clear
Sounded Weil Depth (ft bmp) 57.85 pH{sT) 671
Depth 1o Water {ft bmp) 25.29 Conductivity
{mS/cm)
Water-Leve! Elevation (£} 708.37 (umhos/cm} 1100
Water Column in Well (ft) 32.56 Turbidity {(NTU} NR
Casing Diameter/Type 4" Temperature L) 15.55
Gallons in Well 521 Dissolved Cxygen (mg/t.) NR
Gallons Pumped/Bailed ORP {mV) -138
Prior to Sampling 7 Pumped

Sampling Method Low Flow

Sample Pump intake
Setting (ft bmp) 50 Remarks Sample time @ 1610
Purge Time begin 1550 end 1609 BB @ 1620
Pumping Rate 1100 mi/min Final DTW: 25.36
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + ¢is-1,2-DCE 40 mi glass 3 HCY, Cool
SpC, pH 250 mi plastic 1 Cooi
Sampling Personnel J. Manzo/C. Capetl
Weil Casing Volumes
Gal./Ft. 1-%" =008 2" =016 3" = 0.37 4% = (85
1-%" = 0.06 2" = (26 3= 0B0 6" =147
mp below measuring point mi mitfiiter NTU Mephelometric Turbidity Units

°C Degrees Celshus mSicm  Millisiemens per centimeter 4% Botyvinyl chionde
it fest msi mean sed-leve! LT Standard units
apm Gallons per minute NAA Not Applicable umbosfem  Migromhos per centimeter
mofl  Milligrams per liter NR Not Recorded VOT Volatile Organic Compounds

grotarsigmrfiicuswaterfagoan sarmpling 2003208 ORT Lagoan Water Logs.sls
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitoring Project No. OH00294 006.002 Page 1 of 1
Site Location Moraine, Chio Date 6/25/2003
Site/Well No. HR-15 Replicate No. Code No.
Weather Sun, 90's Sampling Time: Begin 1625 Enct 1710
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation {f{} 733.74 Odor None
- dand Surface Elevation () . R e BB ™ P T
sounded Well Depth (ft bmp) 102.45 pH 575
Depth to Water (ft bmp) 2554 Conductivity
{mS/em)
Water-Level Elevation () 708.20 {umhos/om; 290
Water Column in Well (ft 76.91 Turbidity (NTL NR
Casing Diameter/Type 4° Temperature (°C) 16.18
Gallons in Well 49.99 Dissolved Oxyaen (mg/L) NR
Galions Pumped/Baited ORP (mv -130
Prior to Sampling 5 Pumped

Sampling Method Low Flow

Sample Pump intake
Setting (ft bmp) 97" Remarks Sampie time @ 1650

Purge Time begin 1631 end 1649 Final DTW; 25 63
Pumping Rate Mymm
Evacuation Method Submersible Pump
Constituents Sampled Cantainer Description Number Preservative
VOCs + cis-1, 2 - DCE 4G mi glass 3 HCI, Cool
SpC, oH 250 mi plastic 1 Cool
Sampling Personnel J. Manzo/C. Capell

Well Casing Volimes

Gal./Ft, - =0,08 2* =016 3¥ = 037 4" = (.65

1-72" = 0.09 %" =026 3= 050 " w147
bmp  below measuring point mi miliiiiter NTL Nephelometric Turbidity Units
°C Degrees Ceisius mbfem  Millisiemens per centimeter e Pobpanyi chiorids
ft fest imsi mean sea-tevel S Standard units
gom Gailons per minute NAA Not Applicable umhosfern Micromhos per centimeter
mg/l. Milligrams per fiter MR Not Recorded YOO Volatile Organic Compounds

motosiamdfiicodwaterdagoon samsiing 200820d 087 Lageon Water Logs.xls
4 g & &
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitoring Project No. 0OHG0294.006.007 Page 1 of 1
Site Location Moraine, Ohio Date 6/26/2003
Site/Well No. HR-16 Replicate No. Code No.
S
Weather Sun, 705 Sampling Time: Begin  0B28 End 0920
Evacuation Data Field Parameters
Measuring Point Top of PVC Color Colorless
MP Elevation (it 727.01 Odor Norng
tand Surface Blevaton ) ___ wm_____ Appearance e T
 Sounded Well Depth (ft bmp)  64.60 pH 5.1.) 6.80
Depth to Water (ft bmp) 2052 Conductivity
{mS/cm)
Water-Level Elevation (f2) 706.49 {mhos/em) 1230
Water Cofumn in Weli (ft) 44.08 Turbidity (NTU) NR
Casing Diameter/Type 4" Temperature ¢} 17.57
Gallens in Wali 28.65 Dissclved Oxygen (mg/L) NR
Gallons Pumped/Bailed ORP {imv) 3
Prior 10 Sampling 3.5

Sampling Method Low Flow

Sample Pump intake
Setting (ft bmp} 59 Remarks Semple time @ 0910
Purge Time begin 0843 end (908 Final DTW: 20.59
Pumping Rate 400 mi/min
Evacuation Method Submersibie Pump
Constituents Sampled Container Description Number Preservative
5pC, pH 1 liter plastic 1 Cool
TOC 500 mi amber glass 2 H,50, Coof
TOX 1 liter amber glass 2 Cool
Sampling Personnel J. Manzo/C. Capell
Well Casing Volumes
Gal/Ft. %" = 0.06 2" =016 3" = (.37 "= {65
1-35" = 008 2" w526 34" = 050 6" =147

bmg  below measuring point mi milfiliter NTL Nephelometric Turbidity Units
“C Degrees Celsivg mSiom Millisiemens per cantimeter 3% Polyvingt chioride
ft feet ms! mean sea-fovel S Standard units
apm Galfons per minute NAA Not Applicable urihos/om  Micramhos per centimeter
mgd Miligrams per Hter NR Not Recorded VoL Volatile Organic Compounds

gmotozg%gmffs‘»iogs\wate:"‘.f:agccrz sampling 2503nd GRY LAGRON Wale! Logs.ads
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ARCADIS

Water Sampling Log

Project GM-Lagoon Maonitoring Praject No. QH00294 006002 Page 1 of 1
Site Location Moraine, Ohio Date 5/26/2003
Stte/Well No. W-2-5 Replicate No. Code No.
et
Weather Sun, 80's Sampling Time Begin (922 End 1007
Evacuation Data Field Parameters
Measuring Point Top of PVC Color Lolorless
MP Elevation (ft) 726,64 Odor None
Land Surface Flevation {ft}_ _ NM —-Appearance - Clear
 Sounded Well Depth (ft bmp) 67 12 pH (5.0} 697
Depth to Water (ft bmp} 20.71 Conductivity
{mS/cm)
Water-Level Elevation {ft} 705,93 {umhosicm) 1230
Water Column in Wel (ft) 46,95 Turbidity (NTW) NR
Casing Diameter/T ype 4" Temperature (°C) 16.40
Gallons in Well 7.51 Dissolved Oxygen {mg/} NR
Galions Pumped/Bailed ORP (mVy) -16
Priar to Sampling 8 Pumped

Sampling Method Low Flow

Sample Pump Intake
Setting (ft brp} 50 Remarks Sample time @ 0953
Purge Time begin 0529 end (0952 Final DTW: 20.78
Pumping Rate 1100 mbmin
Evacustion Method Submersible Pump
Constituents Sampled Container Description Number Praservative
SpC, oH 1 diter plastic ] Coo!
TOC 500 m! amber glass 2 H,50,, Cool
TOX 1 liter amber glass 2 Cool
Sampling Personnel i Manzo/C. Capelf
Well Casing Volumes
Gal./Ft. 8" =0.06 2" =018 3" = 0.37 4" =065
14" = 0.09 22" = (326 34" = (.50 5" = 1.47

bmp below MeEasuring point mi mitlifiter MYU Nephelometric Turbidity Units
°C Degress Ceisius mSlom Mitlisiemens ger centimeter 2% Folyvingd chlaride
ft feet i mean sea-ievel S Standard units
apm Gallons per mingte (75 Mot Applicable amfiosfem Micrambing per centimeter
mgA. Mitligrams per fiter NR Not Recorded Vo valatile Grganic Compounds

gmaiarmmri?xisga\wsfeﬁ%iagaon sampling 260%nd ORT Lagoon Warar Logs.xk
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ARCADIS
Water Sampling Log

roject GM-Lagoon Monitoring Project No, QHG0294.006.002 Page 1 of 1
Site Location Moraine, Ohio Date 612672003
Site/Well No. W-3.5 Replicate No. Code No.

Weather Sun/humid, 83 degrees Sampling Time: Begin 1008 End 1043
Evacuation Data Field Parameters
Measuring Point Top of PVC Color Colorless
MP Elevation (f) 73342 Cdor None
Land Surface Blevation(f) MM Appesrance - Choar
Sounded Weli Depth (ft brmp) 77.84 pH {54} 6.85
Depth to Water ft bmp} 23.15 Conductivity
{mS/cm)
Water-Level Elevation (it 71027 {umhos/cm) 1190
Water Column in Well (48 54.69 Turbidity (NTW) NR
Casing Diameter/Type 4" Temperature (°C} 16.95
Gallons in well 35.55 Dissolved Oxygen {mg/L) NR
Gallons Pumped/Bailed ORP {mv) 32
Prior ta Sampling 6 pumped
Sampling Method Low Flow
Sample Pump Intake
Setting {ft bmp) 60 Remarks Sample time @ 1030
Purge Time begin 1012 end 1027 Final DTW: 2315
Pumping Rate 900 mifmin
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
SpC, pH 1 liter plastic 1 Cool
TGC 500 ml amber glass 2 H:S0,, Cool
TOX 1 liter amber glass 2 Cool
Sampling Personnel . Manzo/C. Capell
Well Casing Volumes
Gal./Fe. 1-6" = §.08 2" =018 3% = 037 4" =085
112" = 5,08 245" w026 3-1%"= G50 6%« 147
bmg  below IEBSUring ooint mi miliiiter NTU Nephelometric Turbidity Units
T Pegrees Celsius mi/am  Millisiemens per centimeter PVC Polyvinyt chloride
it feat msi mesn sea-level .. Standard units
gom Gailons per minute 17 Not Applicable umhosiem  Micromhos per centimater
mall Miligrams per fiter MR Net Recorded YOO Yolatile Organic Compounds

gmatorsigrriogswaediiagoon sarpling 20032 nd QRT Lagoor Water togs.xis
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grr;c:cmgmffﬁ&egs\-(vazedéfagocn samphng 2

ARCADIS

Water Sampling Log

GOBand GRT Lagoon Water Logs.xis

Project GM-Lageon Monitering Project No. OHG0294.006.002 Page 1 of 1
Site Location Moraine, Ohig Date 6/26/2003
Site/Well No, W-4-5 Replicate No. W-4-E@ 1110 Code No.
Weather sun/mumid, 83 degrees Sampling Time, Begin 1043 End 1130
Evacuation Data Field Parameters
Measuring Point Top of PVC Color Colorless
MP Eievation (ft) 727.68 Odor None
tand Surface Elevation (fr) N ~Appearance Cloudy ™
Sounded Well Depth (ft bmp) 50.95 PH-{5u:) 672
Depth to Water it bmp) 21.65 Conductivity
{mS/em}
Water-Level Elevation ) 706,03 {mhosfcm) 1480
Water Column in Wal (ft) 29.30 Turbidity (NTU} NR
Casing Diameter/Type 4" Temperature (°C) 1851
Gallons in wel! 19.05 Dissolved Oxygen (mg/L) NR
Gallons Pumped/Bailed ORP imv) 28
Prior ta Sampling 5 Pumped

Sampling Method Low Flow

Sample Pump Intake
setting (ft bmp) 40 Remarks Sample time @ 1110
Purge Time begin 1050 end 1109 BB-2 Sample time @ 1125
Pumping Rate 110C ml/min Finai DTW: 21.65
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
5pc, pH 1 liter plastic 1 Coo!
T0C 500 ml amber glass 2 H.50,, Cool
TOX 1 liter amber glass 2 Cool
sampling Personnel 4 Manzo/C, Capell
Well Casing Volumes
Gal./Ft, 14" = 0.06 2% =316 3" = 037 4" =065
1" = 504 2-%" = 026 3-7%" = 050 5" = 1,47

bmp  beiow MEISUNG point 1 mikiiliter NTU Nephelometric Turbidity Units
K Begrees Celsiug ms/cm Millisiomens Der centimeter Py Foiywinyt chioride
i1 fagt s mearn sea-ievel S0 Standard units
apm Galiens per mingte NEA Mot Applicabls umhosiem Micrombios Ger ceptimeter
mgA. Millgrams per lter NR Not Recorded VOC Volatiie Organic Compounds
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ARCADIS
Water Sampling Log

Project GhM-Lagoon Monitoring Project No. 0OH00294.006.,002 Page 1 of 1
Site Location Moraine, Ohio Date 6/26/2003
SiteAWell No. HR-17 Replicate No. Cade No.
Waeather sun/humid, 84 degrees Sampling Time: Begin 1137 Ent 1215
Evacuation Data Field Parameters
Measuring Point Top of PV(C Color Colorless
MP Elevation (ft} 726.43 Odor None
Land Surface Eevation (f) N i AppRBRanEE o Clar
sounded Well Depth (ft bmp) 48.05 pH 5. 673
Pepth to Water {(ft bmp) 19.67 Conductivity
{mS/cm}
Water-Level Elevation {ft) 706,76 {umhos/em) 1300
Water Column in Welf (ft) 28.38 Turbidity (NTL) NR
Casing Diameter/Type 4 Temperature (°C) 18.29
Gallons in Well 18.45 Dissolved Oxygen (mg/l) NR
Galions Purmped/Ballad ORP (mV} 55
Prior to Sampling 4.5

Sempling Method Low Flow

Sample Pump intake
Setting {ff bmp) 40 Remarks Sampie time @ 1200
Purge Time begin 1144 end 1159 Final DTW: 19.75
Pumping Rate 900 mi/min
Evacuaticn Method Subrmersible Pump
Constituents Sampled Container Description Number Preservative
SpC, pH 1 liter plastic 1 Cool
TOC 500 m! amber glass 2 H:50, Cool
TOX 1 fiter amber olass 2z Cool
Sampling Personne 3. Manzo/C. Capell
Weli Casing Volumes
Gail./Ft. 1% = (.06 25 =016 3" = (.37 4" =065
-0 = 0.0% 224" = 36 3-32" = .50 " =147

bp below mieasuting point el mililiter NTU Hephelometric Turbidity Units
*C Degrees Celsius mSfem  Millisiemens per centimeter P Polyvinyt chioride
ft feet ms} mean sea-level 5.4 Standard unfts
g Gallons per minute N/A Not Applicable urmhos/em Micromhos per centimeter
Mgl Milligrams per liter NR Mot Recorded Vol volatile Crganic Compounds

gratorsgmrfilogsiwaterilagoon sarrpling 20032 0d QRT Lagoon Water togs.xie
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ARCADIS

Water Sampling Log

groetersigmeifogsimatertiizgonn templing 20032nd ORT Lagont Water Lags xis

Project GM-Lagoon Monitoring Project No.  OHO0294.006.007 Page 1 of 1

Site Location Moraine, Ohio Date 6/26/2003

SitefWell No. HR-8 Repficate No. Code No.

Weather Sun/humid, 80's Sampling Time:  Begin 1300 End 1345

Evacuation Data Field Parameters

Measuring Point Top of PYC Casing Color Coioriess

MP Elevation if) 74342 Odor JMNone

‘Land Surface Elevation (ft) NM Appearance Clear

Sounded Well Bepth (it bmp) 66.39 pH {s.u} 6.59

Depth to Water (ft bmp} 34.24 Conductivity

(mS/cm}

Water-Level Elevation {ft) 709.18 {umhos/cm) 1420

Water Column in Well {ft) 32.15 Turbidity (NTU) NR

Casing Diameter/Type 2" Temperature (°C) 16.98

Gallons in Well 5.14 Dissolved Oxygen (mgiL NR

Gallons Pumped/Baited ORP {m\v) 94

Prior to Sampling 8 Pumped

Sampling Method Low Flow

Sample Pump Intake

Sefting (ft bmp) 61 Remarks Sample ime @ 1325

Purge Time begin 1307 end 1323 Final DTW: 3426

Pumping Rate 1100 mlfmin

Evacuation Method Submersible Pump

Constituents Sampled Container Description Number Preservative

VOCs + cis -1, 2 - DCE 40 ml glass 3 HCi, Coot

5pC, pH 256 ml piastic 1 Cool

Sampling Personnel 1. Manzo/ C, Capell

Well Casing Volumes
Gal./Ft, %Y =006 2" =416 3" = (.37 4" = 0.65
1% = §.00 2-¥:" = 326 IVt = 050 6" = 1.47

pmp below measuring point mi miflifiter NTU Nephelometric Turbidity Units

=L Degrees Celsius micm Millisiemens per centimetar P Polyvinyl chioride

ft feet st mean sea-level 5.4 Stendard units

gom  Gallons per minute NAA Not Applicable umhosiem  Micrombios per cantimeter

ma/  Mililgrams per der MR Not Recorded YOO Yolatils Organic Compounds
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ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring OHO00294.006.002 Page 1 of 1
SHe Logation Moraine, Ohio Date 6/26/2003
Site/well No, HR-9 Code No.
Weather Sun/hurmid, 90's Sampling Time:  Begin 1344 End 1445
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorlass
MP Elevation {ft) 743.51 Odor None
Land Surface Elevation (fty. . NM Appearance CClgar
Sounded Well Depth (ft bmp) £9.75 pH 5.4 669
Depth to Water ft bmp) 33.85 Conductivity
{mS/om)
Water-Level Elevation (7t} 708,65 {umhos/om) 1150
Water Column in Well (ff) 35.89 Turbidity (NTU} NR
Casing Diameter/Type 2" Temperature {°C} 18,37
Gallons in Well 5.74 Dissolved Oxygen {mg/t) NR
Gallons Pumped/Bailed ORP {m\V) 32
Prior to Sampling 3.5 Purmped

Sampiing Method Low Flow

Sample Pump intake
Setting (ft bmp) 64 Remarks Sample time @ 1432
Purge Time begin 1400 end 1431 Final DTW: 33.90
Pumping Rate 400 mb/mn
Evacuation Method Submersibie Pump
Constituents Sampled Container Description Number Preservative
VOCs +cis -1, 2 - DCE 40 ml glass 3 HCY, Cool
S, gH 250 ml plastic 1 Cool
Sampling Personnel 1. Manzo/ C. Capeli
Well Casing Volumes
Gal./Ft, %t = 0.06 2" =016 3" = (.37 4" =065
1-¥2" = (.09 -V = 0.26 3-3" = 050 8" =147

bmp below measuring point mit risiifiliter NTU Nephelometric Turbigity Units
°C Degrees Celsius mSom  Mitlislemens per centimeter P Polyinyl chloride
ft feet mist mean sea-level 5.4, Standard units
gpm  Galions per minute N/A Not Applicable umhosiom  Micromhes per centimeter
mgfh. Milligrams per iiter NR Not Recorded YGC Voiatile Orgaric Compounds

amorersgmfogswateniagoos sempling 200%2nd ORT Lagoon Water Logsxk
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ARCADIS

Water Sampling Log

Froject GM-Lagoon Monitoring Project No. 0H00294.006,002 Page 1 of 1
Site Location Moraine, Ohio Date 6/26/2003
Site/well No. HR-10 Replicate No. Code No.
Weather Cloudsfhurnid, 80's Sampling Time: Begin 1435 End 1515
Evacuation Data Fieid Parameters
Measuring Point Top of PVC Casing Color Coloriess
MP Elevation (ft) 742 .81 Gdor Nore
Land Surface Elevation (ft) NM - APPEATARCR . o Clpar
Sounded Well Depth (ft bmp) 126.74 pH 5,u.} 6.65
Depth to Water (ft bmp) 33.15 Conductivity
{mS/cmy}
Water-Leve! Elevation (fty 708.66 {umhos/om} 1300
Water Column in Weli (ft) 93.59 Turbidity (NTU} NR
Casing Diameter/Type 4" Temperature {°C) 1586
Gallons in Well 60.83 Dissolved Oxygen img/l) NR
Gallons Pumped/Bailed ORP {mV) -131
Prior o Sampling 4.5 Pumped

Sampling Methad Low Flow

Sample Pump Inake
Sefting (ft bmp) 1207 Remarks Sample time @ 1458
Purge Time begin 1441 end 1457 Final DTW: 33.20
Pumping Rate 1100 ml/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +cis-1, 2 - DCE 40 mi glass 3 HCL Cool
SpC, pH 250 ml plastic 1 Cool
Sampling Personnet 1. Manzo/C. Capell
Well Casing Volumes S : :
Gal./Ft. 1%t =006 2" =016 3" = 0.37 4" = (.65
1-%" = (.09 247 =026 3-%" = 0.50 §" = 1.47

bmp  below measuring point it milfiliter NTY Nephelometric Turbidity Units
“ Degrees Celsius mé/em Mitlisiernens per certimeter Py Polyviny! chioride
ft feet mst mean sea-level S Standard units
apm Gailons per minute NFA Net Apphicable umhosiom Micromhos per centimeter
mgh Milligrams per fiter MR Not Recorded VOO Volatile Orgarie Compounds

gnotersgmrfilogswasterliagoon sampiing 2005208 QRT Lagoon Water Loas xls
& G o G
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ARCADIS
Water Sampling Log

Project Gi-Lagoon Monitoring Project No. OHO0234.006,002 Page 1 of 1
Site Location Moraine, Ghio Date 6/26/2003
SitefWell No. HR-14 Replicate No. Code No,
Weather Clouds/Hurmid, 80's Sampiing Time: Begin 1518 End 1550
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation (ft) 731.63 Odor None
. {‘and SuﬁaceE!evat;on(ft} e M R TR "Aﬁpe&?aﬂ{:‘@“ . o Clegr
Sounded Well Depth ¢t bmp) £9.55 _ pH {(s.u.) 6.59
Depth 1o Water {ft bmp) 23.39 Conductivity
{mS/omy)
Water-Leve! Elevation {ft) 708.24 {pmhosfom) 1170
Water Column in Weil (ft) 66.16 Turbidity (NTU) NR
Casing Diameter/Type 4° Temperature (°C) 16.29
Gallons in Weli 430 Dissoived Oxygen (mg/L) NR
Galions Pumped/Bailed ORP (mV) -110
Prior to Sampling 3 Pumped
Sampling Method Low Flow
Sample Pump Intake
Setting {ft bmp) 84 Remarks Sample time @ 1545
Purge Time begin 1529 end 1544 Final DTW: 23,39
Pumping Rate 700 mU/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + ¢is -1, 2 - DCE 40 mi glass 3 HCl, Cool
SpC, pH 250 ml plastic 4 Coal
Sampling Personnet 1. Manzo/C. Capeil
Well Casing Volumes
Gal./Ft. 1A% =008 2" =016 3" =037 4% = (.65
et =069 2. = (.26 3-%" = 054 6" = 1.47
bmp  below measuring point it miifiliter NTY Nephelometric Turbidity Units
o Degrees Celsius mSiom Miffisiemens per centimeter L't Polypvinyl chioride
it feet misl migan sea-lgved S Standard units
gt Gaitens per minute 728 Mot Applicable urnhosfom  Micromhos per centimeter
mgfl Miliigrams per iiter NR Not Recorden VoL Yoiatife Organic Compounds

gmctorsgrariogswateriagoon sampling 2003 ad ORT Lagacns Water Logs.ds
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ARCADIS
Water Sampling Log

Project GM-Lagoen Manitoring Froject No. 0OH00294.006.002 Page 1 of 1
Site Location Moraine, Ohio Date 6/26/2003
Sie/well No. W-4-N Repiicate Ng, Code No.
Weather Clouds, 80's Sammpling Time: Begin 1550 End 1630
Evacuation Data Field Parameters
Measuring Point Top of PYC Casing Color Coloriess
MP Elevation {ft) 731.63 Odor None
Land Surface Elevation (fty ___ NM _ -Appearance - Clear-
Sounded Weil Depth (ft bmp) 67.07 pH (5.0} &.75
Depth to Water {ft bmp) 23.16 Conductivity
{mS/cm}

Water-Leve! Elevation (f1) 708.47 {umhos/cm) 1050
Water Column in Well (ft) 4391 Turbidity (NTU) NR
Casing Diameter/Type 4° Termperature (°C} 16.5
Galions in Well 28.54 Dissolved Oxygen {mg/L) NR
Gallons Pumped/Bailed ORP (mV) -29

Prior to Sampling & Galtons pumped

Sampling Methad Low Flow

Sample Pump Intake

Setting (ft bmp} 60 Remarks Sample time @ 1620
Purge Time begin 1556 end 1617 Final DTW: 23.16
Pumping Rate 1000 mil/min
Evacuation Method Subrmersible Pump
Canstituents Sampled Container Description Number Preservative
VOCs + ¢is-1,2-DCE 40 ml glass 3 HCI, Coot
SpC, pH 250G mi plastic t Cool
Sampling Personnel ). Manzo/C. Capel

Well Casing Volumes
Gal./Et. %" = (.08 2" =016 3" = 037 4" = 065
-5 = 5.0% 2 =026 K= 050 8" =147

brap  below measuring point i reflifiter KTU Neghelometric Turbidity Units
*C Degrees Celsius msem  Millsiemens per centimeter MC Foiyviny chloride
it feet msd mean sea-fevel S tandard units
gpm Gallens per minute N/A Not Applicable umhosftm  Micrombos per centimeter
mgi Milligrams per iter MR Not Recorded VoL Yolatite Crganic Compounds

gmeterdgmefilogswateriagoon sampling 20032 nd QRT Lagoon Water Logs xi
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ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring Project No. OHO0294.006.007 Page 1 of 1
Site Location WMoraine, Ohig Date 6/27/2003
Site/Well No. HR-1 Replicate No.  HR-1C @ 0938 Code No,
Weathar Sun, 60's Sampling Time: Begin - 0858 End 0950
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation (1) 732.7% Odor N None
Land Surface tlevation (Fp M Appearance Clear
Sounded Well Depth (ff bmp) 59.52 pH (s.u.) 6.82
Depth to Water (ft brmp) 2563 Conductivity
{mS/cm)
Water-Level Elevation (i} 707.08 {umhos/cm) 1290
Water Column in Well {ft} 33.89 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature {°C} 19.8
Galions in Well 5.42 Dissolved Oxygen (mg/L) NR
Gailons Pumped/Balled ORP (mVv} 112
Prior to Sampling 8 pumped

Sampling Method Low Fow

Sample Pump Intake
Setting (ft bmp) 54 Remarks Sample time @ 0938
Purge Time begin 0918 end 0937 Final DTW: 25.70
Pumping Rate 1100 mb/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +cis -1, 2 - DCE 40 ml glass 3 HCL, Cool
5pC, pH 250 mi plastic 1 Cool
Sampling Personnel ). Manzo/C, Capel!
Well Casing Volumes
Gal./Ft. 14" = 006 2" =018 3" = ga7 4" = .65
-2 = 0,09 22" = (26 3% = 050 6" = 1.47

bmp  below measuring point mi milithiter NTU Nephelometric Turbidity Units
°C Degrees Celsius mem  Millisiermens per centimeter BT Pabywingt chioride
H feet st mean sea-level 5.4 Standard unids
gpm  Gallons per minute N/A Mot Appticabie umbosiim Micremhos per centimeter
g Milligrams per liter NR Mot Recorded VO Volatite Grganic Compounds

gerotorsgrTiogsiwstelisgoon samping 200870d GRT Laguon Water Logs.xls
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ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring Project No. OHG0294.006.007 Page 1 of 1

Site Location Moraine, Ohio Date 6/27/2003

Ske/Well No. HR-& Replicate No. Cade No.

Weather S5un/ 60's Sampling Time: Begin 0950 End 1027

Evacuation Data Field Parameters

Measuring Point Top of PVC Casing Color Colotless

MP Elevation (ft) 732.66 Cdor None

“tand Surface Blevation (R NM T 'Apb'éaré'm':e' ' Clear

Sounded Weil Depth (it bmp) 5517 pH (5.1} 6.73

Depth 10 Water {ft bmp) 2523 Conductivity

{mSfem;

Water-Leve! Elevation ¢ft) 707 .43 (umhos/cm) 1410

Water Column in Welt (ft) 29.94 Turbidity (NTL) NR

Casing Diameter/Type 2° Temperature (°C) 17.25

Gallons in Well 479 Dissolved Oxygen (mg/l) NR

Galions Pumped/Baited ORP {mV} 108

Prior to Sampling 7 Pumped

Sampiing Method Low Flow

Sample Pump intake

Setting (ft bmp) 50 Remarks Sample time @ 1013

Purge Time begin 956 end 1012 Final DTW: 25.23

Pumping Rate 1100 mb/min

Evacuation Method Submersible Pump

Constituents Sampled Container Description Number Preservative

VOCs +cis-1,2-DCE 40 ml giass 3 HC!, Coal

SpC, pH 256 mi plastic 1 Cool

Sampling Personnet 3. Manzo/C. Capell

Well Casing Volumes
(zal./Ft. it =008 AR 1 37 = Q3 4" =065
14" = 0,09 2-%" = (026 3w 050 6" =147

bmg  below measuring point mi milititet NTU Nephelometric Turbidity Units

L Degrees Celsius m&fom Millisiemiens per centimeter BC Palyvinyl chioride

ft foet msl mean sea-leval 5.4 Standard units

gpm  Gallons per minute N/A Not Applicable umbosfom Micromhos per centimeter

myA Milligrams per liter NR Net Recorded fie.e Volatife Organic Compounds

gmorsgmriilogsiwaterilisgoon sampling 20082 nd GRT Laguon Watsr Logs.xls
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ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring Froject No. OH00294.006.0032 Page 1 of 1
Sie Location Moraine, Chio Date 6/27/2003
SitefWell No. HR-5 Replicate No. Code No.
Weather Sun/ 70's sampling Time: Begin 1029 End e
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Calor Colorless
MP Elevation (ft) 734.27 Cdor None
dand S'Uff&{ﬁé E%E’V&fi{)ﬂ {’f'{}: SN . A;}pe&ran(@ C!ea{ """""
Sounded Well Depth {#t bmp} 57.86 pH{s.U) 5.76
Depth to Water {ft bmp) 26.30 Conductivity
{mS/cm)
Water-Leve! Elevation {ft) 707.97 (umhos/cm) 1250
Water Column in Well (ft) 31.56 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature (°C) 16.44
Gallons in Well 5.05 Dissolved Oxygen (mgil) NR
Gaifons Pumped/Bailed QRP {mV} -73
Prior to Sampling & Pumped

Sampling Method Low Flow

Sample Pump Intake
Setting {ft bmp) 52 Remarks Sample time @ 1050
Purge Time begin 1034 end 1049 Final DTW: 26,35
Pumping Rate 800 mL/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + cis -1, 2 - DCE 40 i glass 3 HC, Cool
SpC, pH 250 mi plastic 1 Cool
Sampling Personnel 3. Manzo/C. Capell
Well Casing Volumes
Gal./Ft, 1" = 508 2" =016 3 = 037 47 =088
172" = (0% 2-Ve" = 0,28 3= 050 6" =147

bmp  below measuring point il miliifiter NTU Nephelometne Turludity Units
= Degrees Celsiug mSfom Millisiemens per centimater B Fistywingd chiloride
ft feet rsi mean sea-ievel S48 Standard units
gpm Galions per minute N Not Applicable umhesfiom  Blicromhos per centimeter
il Billigrams per liter NE Mot Recorded YOU Volatile Crganic Compounds

gractordgmriiiogtwatertdiagoon sampleg 7H0320d ORT Lagoon Water Logs.xis
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Groundwater Analytical Results
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Table 2. Water-Leval Measurements Collected During Second

Thermal Systems, Moraine, Ohio,

Quarter 2003 from Shallow Monitoring Wells at Delphi Harrison

Measuring Point Depth-to-Water Water-Lavel
Well Elevation {feat) Elevation
Shallow Aquifer Wells
W-1-N 739.02 29.93 735.0%
W 2N 73168 2318 708.52
We3-N 73366 25.28 768.37
W-deiy 731.63 2318 708.47
HR-1 73271 25.63 707.08
HR-2 734,75 46,25 wFOBB
_____ HR-3 IBETE 2837 708.38
HR-4 742.60 33.60 705
HR-5 73427 26.30 707.97
HR-6 732,66 25.23 707.43
HR-7 731,73 23.67 708.06
HR-8 743.42 34.24 709.18
HR-& 74351 33.86 709.65
HR-11 743.33 3365 739.68
HR-18 727.01 20,52 706.4%
HR-17 72643 19,67 706.76
W-1-5 729285 22.33 706.96
W-2-5 726.64 20.71 705.93
W-3-5 73342 2315 710.27
W-4-35 727.68 2165 706.03
Gh-2 73581 29.45 706.36
45 731.38 25.97 705.39
GM-6 73027 24.63 705,64
GM-8 735.17 29.38 705.79
GM-1C 723.80 18.29 705.61
GM-16 72530 2035 704.75
GM-17 723.84 18.20 705.64
GM-18 723.80 18.25 70555
GM-195 730.85 24.32 706.53
EAST 730.98 24.00 706,98
WEST 731.08 24,29 706.79
WsU-24 725.10 18,71 706.39
WS-17 726.18 20.44 705.74
WS-18 73352 27.58 705.94
Ws-19 726.62 20.64 705.58
TW-2 733.38 31.8% 701.39
RW-10 72853 N Y
RW-11 728.74 22,90 706.84
GM-32 732.08 2557 766,51
GM-33 72877 22.78 706.9¢
GM-34 730.56 23,57 JB6.99
GM-35 73127 24.78 706,49
GM-36 7311 2448 706.62
GM-37 730.05 23.37 736,68
GM-38 725.88 23.25 706.63

Measuring point is to top of the PVC Casing.

Water-level elevations are repored in feet above mean sea level

{msi).
Depth-to-water elevations were measured on June 23 and 24, 2603 using an electronic water }

Depth-to-water measurements are reported in feet below the measuring point.



Table 3. Water-Level Measurements During Second Quarter 2003 from Shallow Monitoring Wells at the
Moraine Assembly and Former Moraine Engine Plants, Moraine, Ohio.

Measuring Point Depth-to-Water Water-Level

Well Etevation (feet) Elevation
GM-21 723.50 18.41 705.09
GM-22 731.63 24.54 707.09
GM-23 731 22.80 708.2
GM-24 747.29 3700 71029
GM-25 e i o 3749 108 68
GM-26 722.29 1723 705.06
GM-27 730.57 22.01 708.56
GM-28 738.02 28.21 709.81
GM-29 730.78 22.86 707.92
GM-30 734.73 26.30 708.43
GM-31 735.23 2511 710.12
ME-2 732.08 N N
ME-3 732.59 24.68 707.91
ME-4 732.74 24.73 708.01
MEe-6 735.01 25.74 710.17

Measuring point is to top of the PVC Casing.

Water-level elevations are reported in feet above mean sea lavel {misi).

Depth-to-water elevations were measured on June 23 and 24, 2003 using an electronic water leve!
indicator.

Depth-to-water measurements are reported in feet below the mieasuring point.

NM - Not measured.




Table 5. Water-Leve! Measurements during the Second Quarter 2003 from Deep Monitoring Wells at
Deiphi Harrison Thermal Systems, Moraine, Chio.

Measuring Point Depth-to-Water Water-Level
Well Elevation {feet) Elevation
GM-1 735.74 29.64 7061
GM-3 730.44 24 .82 705.62
GM-4 731.46 2586 7056
GM-5 73129 25.51 .. 70578
CGMETR o PR g g Soe o5
GM-9 724,07 18.74 70533
GM-T1 723.71 18.45 705.26
GM-13 723.82 19.03 704.79
GM-14 723.50 18.80 704.7
GM-15 72523 19.76 705,53
GM-19D 730.25 24,12 706.13
GM-20D 712726 20.95 706.31
HR-10 742.81 33.15 709.66
HR-12 742.64 32.98 708.66
HR-13 735.03 26.53 708.5
HR-14 731.63 19.70 71193
HR-15 733.74 2554 708.2
M73C 716.55 11.80 704.75
MTER 746.45 38.03 708.42
MT69 722.71 17.86 704 .85
MTE76M 751.46 41.86 709.6
MT596M* 757.73 46.96 710.77

Measuring point is to top of the PVC Casing.

Water-level elevations are reported in feet above mean sea level {ms).

Depth-to-water elevations were measured on June 23 and 24, 2003 using an electronic water level
indicator.

Depth-to-water measurements are reported in feet below the Measuring point.

* Measuring Point is top pf cement housing.




Table 6. Water-Level Measurements during the Second Quarter 2003 from Production and Fire Wells,
General Motors Corporation, Moraine, Ohijo.

Measuring Point Measuring Point Depth-to-Water Water-Level

Well {Top of) Elevation (feat) Elevation
3 Steel 734.05 Off N

32 Port Hole 732.10 25.24 706.86
35 Rim 733.96 26.76 707.2
44 Fort Hole 734.62 256 709:02
45 Steel 731.03 2494 706.09
46 Steel 733.34 27.2 706.14
A Port Hole 739.00 28.75 710.25
T1B Steel NS Cn NM
12A Steel 742 .35 On NM
FW-1A Ajr Line Hole 739.89 30.9 708.99
Fw-2 Air Line Hole 737.48 30.28 707.2
FW-3 Air line Hole 739.26 31.35 707.91
FWw-4 Hole to Wast of 731.62 24.59 707.03

Air Line

Water-level elevations are reported in feet above mean sea level {msl).

Depth-to-water elevations were measured on June 22 and 24, 2003 using an electronic water level
indicator.

Depth-to-water measurements are reported in feet below the measuring point.

NS - Not Surveyed.

NM - Not measured.
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ARCADIS

Water Sampling Log

Froject GM-Lagoon Monitoring Proect No GHOOG294 0C06.00002  Page 1 of 1
Site Locaticn Moraine, Ghio Date 9/16/2003
Site/Well No. HR-2 Replicate No. Code No.
Weather Warm, 80's Samphng Time: Begin 1415 End 1510
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation (f) 734.75 Gdor None
Land Surface Elevation ¢1) N Appearance Clear
Sounded Well Depth (ft bmp)  57.60 pH (s.0.) 6.54
Depth to Water {ft bmp) 2418 Conductivity
{mS/cm)

Water-Level Elevation (ft) 710.57 {Sicm) 1,104
Water Column in Well (it} 33.42 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature (°C) 17.34
Gallons in Well 5.347 Dissclved Oxygen (ma/l) 0.88
Gallons Pumped/Bailed ORP {mV) 346.9

Prior to Sampling 3.5 Pumped

Sampling Method Low Flow

Sampie Pump Intake

Setting (ft bmp) 53 Remarks Sample time @ 1444
Purge Time begin 1415 end 1443 FDTW: 24.18
Pumping Rate 560 mLU/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +cis -1, 2 - BCE 40 ml glass 3 HC, Coot
SpC, pH 250 mi plastic 1 Cool
Sampling Persannel S. Clouse/D. Manzo

Well Casing Volumes
Gal./Ft. T-la” = G046 2" =016 4" = 065
¥ s 009 2.4 = (.26 6" =147

bmp  below measuning point mi rriililiter NTU Nephelometric Turbidity Units
°C Degress Calsiug mS/om Millisemens per centmeter PV Polyvinyl chloride
it feet sl mearn sea-lovel < Standard units
gpm Gallons per minute NiA Not Appiicable uSiom Microsiemens per centimetear
mgd. Milligrams ¢ NR Mot Recorded VO Volatie Grganic Compounds

GG gnh
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ARCADIS

Water Sampling Log

arnctorsgrrs

rateriznoon samplen 72

1 water Logsxis

Project Gh-Lagoon Monitonng Frowect Ne. CHOD0794.0006.00002  Page ! of i
Site Location Moraine, Ohio Date 9/16/2003
Siefwell No. HR-13 Rephcate No. Code No.
Weather Warrn; 857 Sampling Time:  Begin 1528 End 1610
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation (f) 73503 Odaor None
Land Surface Elevation (ft) R Appearance Clear
- Sounded Well Depth {ft bmp) . 86.30. pH iU} 660
Depth 1o Water (ft bmp} 24.53 Conductivity
{mS/cm)
Water-Level Elevation (ft) 71050 (uS/cm) 1,287
Water Column in Well {ft) 6177 Turbidity (NTU) NR
Casing Diameter/Type 4" Temperature (°C} 1528
Gallons in Well 4015 Dissclved Oxygen (mg/L) (.66
Gallons Purmped/Bailed CRP {mV} 3718
Prior to Sampling 6.5
Sampling Method Low Flow
Sample Pump Intake
Setting (ft bmp) 81" Remarks Sample time @ 1527
Purge Time pegin 1535 end 1553 FDTW: 24 49
Pumping Rate &00 mU/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +cis -1, 2 - DCE 40 m! glass 3 HCL Cool
SpC, ptt 250 mi plastic 1 Cool
Sampling Personnal 5. Clouse/D. Manro
Well Casing Volumes
Gal./Ft. %" = (.08 ’ 3" = (.37 4" = (.65
P27 = 009 3" G50 £ = 1.47
b below measuning pont mifliliter iT Nephelometric Turbwinty Units
=C Degrees Celsiug Millisiemens per centimeter YT Pobyviny! chionde
ft feet ; mean sea-favel AL Standard units
gpm Gallons per minute Not Applicable U/ Microsiemens o
mgt  Milligrams per lter R Not Recarded YOU Volatie Groamig
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ARCADIS

Water Sampling Log

Project GM-tagoon Monitoring Project No OHO00284 0006.00007  Page 1 of 1
Site Location Maoraine, Ghio Date 9162003
Stte/Well No. HR-3 Repiicate No. Code No.
Weather Warm; 85 Sampling Time: Bagin 1620 End 1730
Evacuation Data Field Parameters
Measuring Point Tap of PVC Casing Color Colorless
MP Elevation () 73675 Odor Nane
Land Surface Elevation (ff) NM Appearance Clear
“Sounded Welt Depth (ft bmpy  61.02 pH (5.40) 6.55
Depth to Water (ft bmp) 26.19 Conductivity
{mS/icm)

Water-Level Elevation (ft) 710.56 (uS/em} 1,102
Water Column in Well (ft) 34.83 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature {°C) 14.97
Gallons in Well 5.57 Disschved Oxygen (mg/l) G.62
Gallons Pumped/Bailed GRP {mv)} 420.3

Prior to Sampling 10 Pumped

Sampling Method Low Flow

Sample Pump Intake

Setting {ft brnp) 57 Remarks Sample time @ 1703
Purge Time begin 1630 end 1702 FDTW:  26.19
Pumping Rate 700 mb/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + cis-1, 2 - DCE 40 ml glass 3 HCI, Cool
SoC, pH 250 ml plastic 1 Cool
Sampling Personnel 5. Clouse/D. Manzo

Weil Casing Volumes
Gal./Ft. 4" = 006 2" =018 3" = .37 4" = 085
e 500 2-4" =026 31" = 050 5% = 147

bmp  below measuring point i rrdlfiiter NTU Nephelometric Turbidity Units
*C Cegrees Celsiug mSiam Millisiernens per centimeter Py Polyvinyl chionde
it feet rrist mnear sea-level 5.4 Standard units
gpm  Gaillons per minuts N Not Applicable uSicm Microsiernens per centimeter
myd Miligrams per Her MR Mot Recordsd s Volatile Organic Compounds

-{,}:’?v{;?(jf’}‘:gr
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ARCADIS
Water Sampling Log

Froject GM-Lagoon Monioring Froject No. CHOOO294,0006.00002  Page ! of 1
Site Location Muoraine, Ohio Date 9/17/2003
She/Well No. HA-8 Replicate No. Code No.
Weather Sunny, 70°s Sampling Time: Begin 0832 nd 0944
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Colorless
MP Elevation {ft) 743.42 Odor None
Land Surface Elevation {ft) N Appearance Clear
Sounded Well Depth (ftbmp)  66.47 pH 5wy 6.4
Depth to Water (it bmp} 33.37 Conductivity
{mS/cm)
Water-Level Elevation (ft) 71005 {uS/cm) 1,144
Water Column in Welt (ft) 33.1 Turbidity (8TU) NR
Casing Diameter/Type 2" Temperature (°C) 16.82
Gallons in Wel 5.296 Dissolved Oxygen (mg/l) 233
Gallons Pumped/Bailed ORP {mV) 83.1
Prior to Sampling 8 Pumped

Sampling Method Low Flow

Sample Pump Intake
Setting (ft bmp} 61 Remarks Sample time @ 0921
Purge Time begin 0855 end 0920 FDTW: 33.39
Pumping Rate 1200 ml/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +cis-1, 2 - DCE 40 mi glass 3 M, Cool
SpC, pH 250 mi plastic 1 Cool
Sampling Personnet S. Clouse/D. Manzo
Well Casing Volumes
Gal. /Ft. 14T = 006 27 =08 3t o= (.37 ‘=065
1-%" = 0,09 2t =026 3WT = 050 &' = 1.47

bmp  below measuring point 2 milliliter NTU Neghalome urbidity Units
= Degrees Celsius mScm Miksier PyC Palyvinyt chionde
it feet st 5.4
gorm Galtors per minute KA usiem per centimater
. 3 ! MR VO oounds
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ARCADIS

Water Sampling Log

Project Gi-Lagoon Maonitoring Project No. OHO0GZ94.0606.00002  Fage ] of i
Site Location Moraine, Chio Date S/17/2003
Site/Well No. HE-10 Replicate Mo, Code No.
Weather sunny/Windy, 70°s Sampling Time: Beain (0946 End 1040
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Coloriess
MP Elevation {ft} 742 81 Gdor None
tand Surface Flevation (f1) N Appearance Clear
Sounded Well Depth it b 12633 . pH- (5.4 o g s
Depth to Water (ft brnp) 32.49 Conductivity
{mS/icm

Water-Leve! Elevation (ft} 710.32 {pS/cmy) 1,113
Water Column in Well {ft) G3.84 Turbidity (NTL NR
Casing Diameter/Type 2" Temperature (°C) 15.67
Gallons in Welf a1 Dissotved Oxygen (mg/) .67
Gailons Pumped/Bailed ORP (mV} -64.8

Prior to Sampling & Pumped

Sampling Method Low Flow

Sample Pump Intake

Setting {ft brnp) 121 Remarks Sample time @ 1022
Purge Time begin 1002 end 1021 FDTW: 3249
Pumping Rate 1200 mb/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + cs -1, 2 - DCE 40 ml glass 3 HCIL Cool
SpC, oH 250 ml plastic 1 Caol
Sampling Personnei 5. Clouse/D. Manzo

Well Casing Volumes
Gal./Ft. % =006 2T =016 ' = 037 4" = 068
-t =026 3% = 050 5" = 1.47

brp below m point i KT Nephelometric Tarbidity Units
°C Degrees mi/em  Millisiemens per centimeter PVC Pobpvingl chionde
ft misi mean sea-isve! S . Standard
g MiA Not Applicable uSiom
ma/l NR Mot Recarded YOC

Samiphing 200331 7-0330d gt lagoon w
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ARCADIS

Water Sampling Log

Project M-Lagoon Monitaring Project No. CHOO00254.GO0E.00C02  Page 1 of 1
Site Location Maraine, Ohio Date 1772003
Site/welt No. HA-G Rephcate No. Cade No.
Weather Sunny/Windy; 70°s Sampling Time: Begin 1040 Erid 1128
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Coiorless
MP Elevation (ft) 74351 Odor None
Land Surface levation (f5; MM Appearance Clear
_Sounded Well Depth (ft bmp). . 69.81 ~pH-Lsay gay
Bepth to Water (ft brng) 33.17 Conductivity
(mS/cmy
Water-Level Elevation 1} 710.34 {uSicm) 975
Water Column in Well {1} 36.64 Turbidity (NTU) NK
Casing Diameter/Type z" Temperature {°C) 17.88
Gallons in Wel 5.86 Dissolved Oxygen {mg/) 2.84
Gallons Pumped/Baiied ORP (mV) 182.2
rior to Samptling 5 Pumped

Sampling Method Low Flow

Sample Pump intake
Setting (ft brp) 64’ Remarks Sample time @ 1111
Purge Time begin 1051 end 1110 FDTW: 33.17
Pumping Rate 900 mi/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + ¢is -1, 2 - BCE 40 ml glass 3 HCI Cool
SpC, pH 250 m plastic 1 Cool
Sampling Persanne! 5. Clouse/D. Manzo
Well Casing Volumas
Gal./Ft. FORE SR 27w 018 3 = 037 4" = (.65
21" = G268 34T = 050 8" w147

brp il miilifiter NTL N
o miom Millisiemens per centimeter PV =
ft st mearn sea- 5. S
apm NI Mot Applizabie pSAm i
mg/L {R Not Recorded YOU Y

gractorgms oy
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ARCADIS
Water Sampling Log

Proiect GM-Lagoon Monitoring Project No. CHODOZ34.0006.00002  Page 1 of 1
Site Location Moraine, Ohio Date 871772003
Site/ell No. HR-7 Repdicate No. Code No.
Weather Sunny/Windy; 70's Sampling Time: Begin 1145 End 1240
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Calor V. Light Gray
MP Elevation {ft; 731.73 Odor None
Land Surface Elevation (ft) NM ___,{fxppeafqr}_ce__ - Clear
 Sounded Weli Depth (ftbmp)  56.33 pH (5.1 6.99
Depth to Water (ft bmp) 22.5% Conductivity
{mS/cm)
Water-Level £lpvation (1) 709.22 {uS/em) 1,024
Water Column in Well {ff) 33.82 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature (°C) 16.97
Gallons in Well 5.41 Dissolved Oxygen (mg/L) (.90
Gallons Pumped/Bailed ORP (V) 169.3
Prior to Sampling 9.5 Pumped
Sampling Method Low Flow
Sample Pump Intake
Setting {ft bmp) 52 Remarks Sample time @ 1227
Purge Time begin 1155 end 1226 FDTW: 2252
Pumping Rate 1200 mi/min
Evacuation Method Submersible fump
Constituents Sampled Container Description Number Preservative
VOCs + ¢is -1, 2 - DCE 40 ml glass 3 HC1, Cool
SpC, pH 250 mi plastic 1 Caol
Sampling Personnel 5. Clouse/D. Manzo

Well Casing Volumes

Gal./Ft 1%t = 508 2" =016 3" = 037 £ = (.65

-9 = 5.5 SRt =026 3= 080 5" =147
brnp below measuring peint red NTU Nephelometic Turbidity Units
“ [regrees Celsiug mSsfom PC Podyving] chioride
f feat s S tandard units
gom  Gallons per minute MiA LSiom Microsiemens per centimeter
ma/l Miligrame per liter NR o'l Yolatie Organic Compounds

2203\ 17-0350 o lagonn wate
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ARCADIS

Water Sampling Log

Project Gi-Lageon Monitoning Project No. Page 1 of 1
Site Location Moraine, Ohio Date S8/17/2003
Site/Well No. HR-15 Rephicate No. Code No.
Weather Sunny/Windy; 80 Sampling Time: Zegin 1330 End 1425
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Coior Coloriess
MP Elevation {ft} 73374 Odor None
Land Surface Elevation {(ff) NM Appearance Clear
Sounded Well Depth (ft bmp) . 102 pHfsay GeT
Depth to Water (L bmp) 24.58 Conductivity
{mS/cm)

Water-tevel Elevation (ft} 709.16 (#Sicm) 920
Water Column in Welt {ft) 7742 Turbidity (NTU} NR
Casing Diameter/fype 4" Temperature (°C) 15.20
Gallons in Well 50.32 Dissolved Oxygen {mg/L) 5.0
Gallons Purmped/Bailed ORF (mV) -58.2

Prior 1o Sampling 10 Pumped

Sampling Method Low Flow

Sample Pump intake

Setting (ft bmp) g7 Remarks Sample time @ 1412
Purge Time begin 1352 end 1411 FOTW: 24.57
Pumping Rate 1300 mi/min
Evacuation Method Subrersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +eis-1, 2 - DCE 40 ml glass 3 HCI, Coot
SpC, pH 250 mi plastic 1 Cool
Sampling Personne! 5. Clowse/D. Manzo

Well Casing Volumes
Gal./Ft. W =006 2" =006 3" = 037 4" =65
142" = 5068 Vet w 226 3-WT = ORD 5" =1 47

bmp  below measunng pont m mitiiter hTL Nephelometric Turbidity Units
“C Degrees Celsius msiam  Millisiemens per centimetar Py Polyviny chiorida
ft feat st mean sea-level ik Standard units
apm Galions par mingte Nid Not Applicable Hsfom Microsiemens per centimeter
gl Milligramms per ler NR Nat Recorded VL Volatie Crganic Compounds
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ARCADIS

Water Sampling Log

Project GM-Lagoon Monitorng Project No. (HODG294 0006.00002 Page ] of 1
Site Location Moraine, Ohio Date 5/17/2003
Sitarwell No. W-3-N Replicate No,  W-3-E @ 1507 Code No.
Weather Sunny/windy; 857 Sampling Time: Begin 1425 End 1540
gvacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Light Yellow
WP Elevation (f) 733.66 Odor No
Land Surface Elevation (1) B Appearance Clear
Sounded Well Depth (ftbmp} 5640 JpHisud o8
Depth to Water (ft hmp) 24,23 Conductivity
{mSiemy

Water-Leve| Elevation (ft) F09.43 {uSfomy g27
Water Column in Well (ft} 3217 Turbidity {NTU} NR
Casing Diameter/Type 4" Temperature (°C} 16.10
Gallons in Well 2641 Dissoived Oxygen {(mg/L) (.86
Galions Pumped/Bailed QRP {mV} -87.8

Prior to Sampling 8 Pumped

Sampiing Method Low Flow

Sample Pump Intake

Setting {ft bmp) 52 Remarks Sample time @ 1507
Purge Time begin 1436 end 1506 FOTW: 2421
Pumping Rate 1400 mi/min BB-1 @ 1530
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +cis -1, 2 -DCE 40 ml glass 3 HC, Ceol
SpC, pH 250 ml plastic 1 Cool
Sampling Personnel 5. Clouse/D Manzo

Well Casing Volumes
Gal./Ft. Z ra 3" = 037 4" = (65
z 3" = (50 6" = 147

o below measuring point i maliiliter NTU Nephelometric Tudbidity Unts
e Degrees Celsius Millisiernens per centimeter PV Polyvingt chloride
ft feat mean sea-tevel S Standarg units
gpm Galons per rmnute Mot Applizable 4Sim MICTOSIEMENS DEF (et
mot  Milligrams per ey Wil Yolatile Organic T

grstorsigmettiogswatertiagoon sampi
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitoring Project No. Page 1 of 1
Site Location daraine, Ghic Date 91772003
Site/Well No. HR-14 Replicate No Code No.
Weathear Sunny/Windy, 85° Sampling Time: Bagin 1545 End 1630
Evacuation Data Fieid Parameters
Measuring Point Top of PVC Casing Color Colorless
pAP Elevation (1) 731.63 Gdor None
Land Surface Elevation (ft) NM Appearance Clear
Sounded Well Depth (tbmp) 8827 o pHEGWL o 688 -
Depih to Water (ft bmp} 22.32 Conductivity
{mSicm)

Water-Level Elevation (ft) 708.31 {pSlomy 938
Water Column in Well {ft} 54.95 Turbidity (NTU} NR
Casing Diametes/Type 4" Temperature (°C} 16.31
Gallons in Well 42.22 Dissolved Oxygen (mg/t) 0.57
Gallons Pumped/Bailed QORP (mv} -62.1

Prior to Sampling 5 Pumped

Sampling Method Low Flow

Sample Pump Intake

Setting (ft bmp) 85" Remarks Sample time @ 15618
Purge Time begin 1559 end 1617 FOTW, 2231
Pumping Rate 1100 ml/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + s -1, 2 - DCE 40 ml glass 3 HCl, Cool
SpC, pH 250 ml plastic 1 Cool
Sampling Personnel S Clouse/D, Manzo

Well Casing Volumes
Gal./ft. i- 2" =016 3" = .37 4" = 365
;- 25" =026 3B 050 6 =147

b below measunng oomi mi mlliliter KT Nephelometric Turbidity Units
o Dearees Celsus mSom Millisiemens per centimetsr (S8 Patyviny! chionde
ft fost rrist mean sea-ievel s Standard units

Gailons per ruratte N/A Not Applicable wuSiom Microsiemens per Centimeter

Miligrams per iiter NR Not Recorded vl Votatite Qrganic Compounds

703303 oy lagoos water Lo
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ARCADIS
Water Sampling Log

Praject GM-Lagoon Monitaring Project No. CHOO0284.0006.00002  Page 1 of 1
Site Location Maoraine, Ohio Date G17/2003
Site/\Well No. W-4-N Replicate No. Code No.
Weather Sunny/Windy; 80's Sampling Time: Begin 1630 End 1738
£vacuation Data Field Parameters
Measuring Point Top of #vC Casing Color Colorless
MP Elevation (it) 73163 Cdor None
Land Surface Elevation (f) MR Appearance Clear
Sounded Welt Depth (ftbmp) . 6647 .. pH 5y ) e g
Depth to Water (ft bmp} 22.15 Conductivity
{raS/cm)

Water-Level Elevation {ft) 709.48 (US/om} 309
Water Column in Well (it 44 32 Turbidity (NTU) NR
Casing Diameter/Type 4" Temperature (°C) 16.46
Gallons in Wel 26 59 Dissolved Oxygen (mg/L) 0.54
Gallons Pumped/Bailed ORFP (m\V) -3.7

Prior to Sampling 9.5 Pumnped

Sampling Method Low Flow

Sample Pump Intake

Setting {ft bmp) 62 Rermarks Sample time @ 1702
Purge Time begin 1637 end 1701 FOTW. 2215
Pumping Rate 1300 mLU/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + cis -1, 2 - DCE 40 mf glass 3 HCI, Cool
SpC, pH 250 ml plastic 1 Cool
Sampling Personnel 5. Clouse/D. Manzo

Well Casing Volume

Gal./Ft. i-%" = 0.06 20 =05 3" = 037 4" = Q.65

P2 = 509 2 =026 34"= 050 6" =14
bmp  below measuning point i : NTL Nephelometric Turbidity Unis
°C Degrees Celsiug mu/om Millisiernens per centimater PC Folyvingt chioride
ft feet rrish miean sea-leved $.u Standard units
gom Gallens per minute Wik Not Applicable pS/iom Mizrosemens par centimater
mgh Aidigrams per liter NR Not Recorded YOT Volatle Grganic Zompounds

Wterdagnne tanphing 21

vuwater Lol
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ARCADIS
Water Sampling Log

gnotorigmriiogumatentanoos samph

Froject GM-Lagoon Moniftoring Froject No. OHOB0294 0006.00002  Page 1 of 1
Site Location Moraine, Ghio Date /172003
Stte/Well No, W-1-N Rephcate No. Code No.
Weather Sunny/Windy, 80's Sampling Time: Begin 1735 End 1815
Evacuation Data Field Parameters
heasuring Point Top of PVC Casing Color Colorless
MP Llevation (1) 739.07 Cdor None
Land Surface Elevation (ft) N Appearance Clear
Sounded Well Depth. (it bmp) 7.2.00. kg ey gy
Depth to Water {ft bmp) 29.15 Conductivity
{mS/crm}

Water-Leve! Elevation 1) 709.87 {uS/cm) 828
Water Column in Welf (ft) 42.85 Turbidity (NTU) NR
Casing Diameter/Type 4" Temperature {°C) 15,82
Galflons in Weil 27.85 Dissolved Oxygen (mg/L) 1.53
Gallons Pumped/Baited ORP (mv) 182.4

Prior to Sampling 5 Pumped

Sampling Method Low Flow

Sample Pump intake

Setting (ft bmp} 53 Remarks Sample time @ 1804
Purge Time begin 1747  end 1803 FRTW: 2915
Pumping Rate 1200 mb/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +cis-1, 2 - DCE 40 ml glass 3 HCHL Cool
5pC, pH 250 ml plastic 1 Cool
Sampling Persannet S Clouse/D Manzo

Well Casing Volumes
Gal./Ft. 4" =008 I" w14 3" = 0,37 4" = 565
1-39" = 008 2V = 326 3-%" = (.50 £ =137

bmp  below messunng point il rriititer NTU Nephelometric Turbidrry Units
*C Degrees Celsius mifem Milsiemens per centimeter ML Polyvinyl chlaride
i feet s mear seg-leve! iX13 Standard Lnits
apm Galions per ranute N4 Not Applicable uSiom Microsiemens per contirnets:
mgt Milligrams per fner NR Mot Recorded wioC Volatite Organic Compouns

G AU0an water Loos xis
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ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring rogect No, OHODO294 0006 00002 Page 1 of 1
Site Location Muoraine, Chio Date 91872003
Site/Well No. HR-5 Replicate No. Code No.
Weather Sunsy, Clear; 65° sampiing Time:  Begin 0735 End 0845
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Light Yellow
MP Elevation () 734.27 Odor Odor
Land Surface Elevation {ft) NM Appearance Clear
~ Sounded Well Depth (ft bmp) 56,81 pH (5.u.) 7.10
Depth to Water {ft bmp) 2512 Conductivity
{mS/cm)
Water-Level Elevation () 709.15 {uS/cm) 950
Water Column in Well (ft) 31.61 Turbidity (NTU} NR
Casing Diameter/Type 2" Temperature (°C) 15.55
Gallons in Well 5.06 Dissolvad Oxygen {mg/L) 5.45
Gallons Pumped/Bailed ORP {mV) -6.9
Prior to Sampling 4.5 Purnped
Sampling Methad Low Flow
Sample Pump Intake
Setting (ft bmp} 52" Remarks Sample time @ 0833
Purge Time begin 0808 end (832 FOTW: 2513
Pumping Rate 900 mU/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + ¢is -1, 2 - DCE 49 mi glass 3 HCl, Cool
SpC, pH 250 ml plastic 1 Coal
Sampling Personnel 5. Clouse/D. Manzo
Well Caéiné .Vui.umes
Gal./Ft. -3 = 0.08 2" =016 3% = §.37 47 = 65
142" = 0.09 27 =026 34" s 050 6 =147
brp  below meawwring point mi NTU Nephelometric Turbidity Units
e Degrees Celsius mSicrm PV Bobyvinyt chicride
fr feet s S ed unils
opm Gallons per minute N/A pS/om pet Ceftimeter
Myl Milligrams per liter NE VL janic Compounds

geratorigmiy
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SMEAGEWMITAID

ARCADIS

Water Sampling Log

Project

GM-Lagoon Monitoring

Site Location

Moramne, Chio

Project No.

CHOOD254.0005.00007

Stte/Well No. HR-6

Replicate No.

Weather

sunry, Clear, 707

Sampling Time: Begin 0847

Page 1 of 1

Date S/18/2003
Code Ne
Eng 0930

Evacuation Data

Field Parameters

Measuring Point Top of PV( Casing Color Colorless
MP Elevation {ft) 73266 Odor MNone
Land Surface Elevation (ft) MM Appearance Clear
Sounded Welt Depth {ft bmp}- - 54.37 pHEUY 709
Depth to Water (ft-bmp) 23.91 Conductivity
{mSicm)

Water-Level Hevation (ft) 7G8.75 ws/om) 1,172
Water Column in Well (1) 30.31 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature (°C} 16.95
Gallons in Wels 4.85 Dissolved Oxygen {mg/lL) 267
Gallons Pumped/Bailed ORP (mV) 136.0

Prior to Sarmpling 5 Pumped

Sampling Method Low Flow

Sample Pump intake

Setting (ft bmp) 50° Remarks sample time @ 0919
Purge Time pegin 0904 end (918 FDTW: 2387
Pumping Rate 1200 mUmin
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + cis -1, 72 - DCE 40 mi glass 3 HCL Cool
SpC, pH 250 mi plastic 1 Caol

Sampling Personns!

S, Clouse/D. Marzo

Well Casing Volumes

Gal./Ft. P-4 w006 2" =016 3" o= 037 4" = 065
P ¥ W =026 3% = 050 6" =147

brap  below measuring point rre millititer NTL roidity Units
“C Degrees Celsius mS/em  Milisiemens per contimeter S

ff feet msd mean sea-fovel ..

apm NAA Mot Appl pSfm nhmeter
gt B Not Reco VGO orrpounds

BEI0E QU B0 wate Logs ks




sxi) wopab pagepeg

i07 Buggedues uoofvp tsrem sy

sjuauion
LOST () mm_@i 18)y 181epn 0} yidag R {le9) pedwng ssjepm ejo)
locz  :u) mgmsn_ 210429 I3jEM 0) Uida(] 6160 psidwes swi|
ZTPs (1) 1o jo uidagg jejoy Wi i )7 | By MO
£6'91 691 £6'91 8801 (0) ainjeiadwa)
LT €L1°T [ZAN VAN (ws/gn)
BOUEIONPUOD oy10ady
60°L 60°L 0i'L ziL {m'sy pd
L9E €L 167 pe (1/bws) usbAxQ penossiq
091 8°CE] 0°LEl v (S}oAII)
fenusjod xopay
8160 160 z16n 6060
=1 slolalleled
SONT/RL6 e 0¢ Bugdwees yo yids
P60 pspels dwng su), 9-¥H 'ON llaan Butiopuopy

OO “aureio “voneiodio) SIOIOW [Ritan

UoRESOT BYg

907 YIL3WVHVC A13I4 HILYMANNOYD

ONITJINYS SMOTd MO

00009000 P6Z000HO

Jequinp joefolg

SIAVOYY



ARCADIS

Water Sampling Log

Project GM-Lagoon Monitoring Project No CHOD0294 8006 00082 Page ] of 1
Site Location Maoraine, Ohio Date 9/18/2003
SiteAwell No. HE-1 Replicate Mo HR-1C @ 0855 Code No.
Weather sunny, Clear; 75° Sampling Time: Begin (05§31 End 1022
Evacuation Pata Field Parameters
Measuring Point Top of PV Casing Color Colorless
MP Elevation (ft) 732.71 Odor None
Land Surface Elevation (ft) NM Appearance Clear
 Sounded Well Depth (ftbmp)  58.21 pH (5.0} 7.09
Depth to Water (ft bmp) 2431 Conductivity
{mS/cm)
Water-Level Flevation (ft) 708.40 (PS/cmy) 1,038
Water Calumn in Well {ft) 33.9 Turbidity (INTU} NR
Casing Diameter/Type 2" Temperature (°C) 19.77
Gallons in wWell 5.42 Dissolved Oxygen (mg/L) 6.63
Gallons Pumped/Bailed ORP {mv) 1418
Prior to Sampling 3.5 Pumped
Sampling Method Low Flow
Sample Pump Intake
Setting (ft bmp} 55 Remarks Sample time @ 0955
Purge Time begin 0947 end 0954 FDTW: 24,31
Pumping Rate 1000 mt/min
Evacuation Method Submersible Purnp
Constituents Sampled Container Description Number Preservative
VOUs + cis -1, 2 - D{CE 40 mi glass 3 HCI, Cool
SpC, pH 250 mi plastic 1 Cool
Sampiing Perscnnel 5. Clouse/D. Manzo
Weli Casing Vofumes
Gal./Fr, 4T =006 2 =GB R 4" = (.65
%" = 0.06 29" =026 1Y 6" = 1.47
Vi MEASLTING DOt mi millilier NTU Nephelormetric Turbidity Units
elsius ms/cm Miflisiermen ‘entmeter FYC Poiyving chioride
mia ISan seh-t LRI Standard units
fminute MR Not Appl % USfim Microsiemens per centimeter
NS LE7 ey NR Not Recorded YOC Volatife Grganic Compounds

GO
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitoring Project Mo Page 1 of 1
Site Location Maraine, Ohio Date 9718/2003
Sitefwell No. W-2N Replicate No. Code No.
Weather Sunny, Warm; 80° Samipling Timie: Begin 1040 £nd 1118
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Light Yeliow
MP Elevation {ft) 731.68 Odor None
tand Surface Elevation (1) S Appearance Clear
- sounded Well Depth (i bmp) 5860 pHGUY 709
Depth 1o Water {ft brep) 2116 Conductivity
{mS/cm)
Water-Level Elevation (ft) 710,52 {uSicmy 597
Water Column in Well (ft) 37.44 Turbidity (NTU) NR
Casing Diameter/Type 4" Temperature {°C) 15.97
Gallons i well 24.34 fissolved Oxygen (mo/) 2.86
Gallons Pumped/Bailed CRP (mv) -61.2
Prior to Sampling 4.5 Pumped
Sampling Method Low Flow
Sample Pump Intake
Setting {ft bmp} 47" Rermarks Sample time @ 1107
Purge Time begin 1051 end 1106 FOTW. 2117
Pumping Rate 1000 mi/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +¢is-1, 2 - DCE 40 mi glass 3 HCI, Cool
Spl, pH 250 mi plastic 1 Cool

Sampling Personnet 5. Clouse/D. Manzo

Well Casing Volumes

Gal./Ft. -l e (08 2" =016 3" wm (.37 7

-5 = 005 2" =026 3 = 950 £
bmp  below measuring point mi rtfiliter NTL Nephelometne Turbidity Units
*C Cegrees Ceisiys msicn Millisemens per centimeter Py Polyvinyl chlonde
i feet s mean sea-levs Sk Standard umits
apm Gallons per minute M Not Applicable s Microsiemens par ¢ ster
ma/t Millbgrams per liter NR Not Recorded YOO Vaotatile Crganic Compounds

terdagann am

BoTRG30rd G lzgoon water Logs xiy
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitoring Project No. OHOG0284.0006.60002  Page 1 of 1
Site Location Moraine, Ohio Date 2/18/2003
Site/Well No. HR-4 Replicate No. Code No.
Weather Sunny, Warm; 80's Sampling Time: Begin 1121 End 1200
Evacuation Data Field Parameters
Measuring Poirn Top of PVC Casing Color Light Gray
MP Elevation 1 742 60 Odor None
Land Surface Elevation (7t} NM Appearance Llear
Soazﬁéed Well Depth (ft hmp) 6585 pH (s.u.) 71
Depth to water (ft bmp) 31.74 Conductivity
{mS/em)
Water-Level tlevation (ft) 710.86 {US/crm) 844
Water Column in Well (ft) 34.11 Turbidity (NTU} NR
Casing Diameter/Type 2" Temperature (°C) 16.28
Gailons in well 5.46 Dissolved Oxygen (mgit) 0.55
Gallons Pumped/Bailed ORP (mv) 1819
Prior to Sampling 7 Pumped
Sampling Method Low Flow
Sampie Pumip intake
Setting (ft bmp) 62 Remarks Sample time @ 1151
Purge Time begin 1135 end 1150 FOTW: 3173
Puraping Rate 1300 mb/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + s -1, 72 - DCE 40 ml glass 3 HCY, Cool
SpC, pH 250 mi plastic 1 Cool
Sampling Personnel 5. Clouse/D. Manze
Well Casing Volumes
Gal./Ft. - = (.06 27 =015 3t = .37 4" = .85
T =508 2-92" =028 3= 050 8% w47

mi mifliliter ATy Nephelometric Turbidity Units

m/em Millsiermens per cantimetar P ¥l chioride

mst mREn sea-level LRT ard ursis

M HNot Applicabls LS rosiemens per centimeter

NR Not Recorded VoL e Grganiz Zompounds

103300 gt lhgoens watey Logs.d
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ARCADIS
Water Sampling Log

Project GM-Lagoon Monitoring Project No. OHOD0284 0006.000G2  Page 1 of 1
Site Location Moraine, Chin Date /182003
Stte/Well No. HR-12 Replicate No. Code No.
Weather Sunny, Hazy, B5° Sampling Time: Begin 1250 End 134G
Evacuation Data Field Parameters
Measuring Point Top of PVC Casing Color Light Gray
MP Elevation {ft) 742 64 Odor None
Land Surface Elavation (ft) NM Appearance Cloudy
-.Sounded Wall Depth {ft. bmp) 131.50 TpH Y B.a0
Depth to Water (ft bmp) 3122 Cornductivity
{mSicm)
Water-Level Elevatior (ft) 711.47 {1S/cmy) 1,217
Water Column in Well (it 100.28 Turbidity (NTU) MR
Casing Diameter/Type 4" Temperature {°C) 16.11
Gallons in Well 65.18 Dissolved Oxygen (mg/L) 0.56
Gallons Pumped/Railed ORP (mv} -51.1
Pricr to Sampling 7 Pumped
sampling Mathod Low Flow
Sample Pump Intake
Setting {ft bmp} 125 Remarks Sample time @ 1327
Purge Tirme begin 1304 end 1326 FDTW: 31.20
Pumping Rate 1100 mbl/min
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs +cis-1, 2 - DCE 40 ml glass 3 HCI, Cool
SpC, pH 250 mi plastic } Cool
Samplng Personnel 5 Clouse/D.- Marnzo
Well Casing Volumes
Gal./Ft. %" =006 2" =406 3" = (0137 4" = (85
Te¥" = 0.0 2% w 0.26 0 %"= 050 5% w147
bmp  below measuring point i miffititer Nephelsme
s Degraes Celgius mSm Millisiemens per centimater Folyvinyl ¢
ft st Mear seadeyvsi
apfm NEA Not Applicable
mafL NR Not Recorded
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ARCADIS
Water Sampling Log

Project GM-Lagaon Moenitoring Project No. CHOC0294 0006 .G0002  Page doof 1
Site Location aoraine, Ghio Date 9718/2003
SiteArsell No. HR-11 Replicate No. Code No.
Weather Sunny, Hazy, 85° Sampling Time:  8egin 1340 fnd 1435
Evacuation Bata Field Parameters
Measuring Point Top of PVC Casing Color Shightly Gray
MP Elevation (ft) 743.33 Odor None
tand Surface Elevation (ft} NM _ Appearance Shightly Cloudy
“Sounded Well Depth (ft b} 69.92 oH (5. 6.0
Depth 1o Water (ft bmp) 31.88 Conductivity
{mS/cmy)

Water-Leve! Elevation (i) 711.45 (uS/cmy 1,181
Water Column in Well (/) I8.04 Turbidity (NTU) NR
Casing Diameter/Type 2" Temperature (°C) 18.19
Gallons in Weill 6,06 Dissolved Oxygen (mg/L) 0.70
Gallons Pumped/Bailed ORP (mv) 64.0

Prior to Sampling 4 Pumped

Sampling Method Low Flow

Sample Pump Intake

Setting (ft bmp) 64" Remarks Sample time @ 1414
Purge Time begin 1349 end 1413 IDTW:. 3189
Pumping Rate 700 mUmin
Evacuation Method Submersible Pump
Constituents Sampled Container Description Number Preservative
VOCs + cis -1, 2 - BCE 40 ml glass 3 HCH, Cool
Spl, pH 250 ml plastic 1 Caol
Sampling Personnel S. Clouse/D. Manzo

Well Casing Volumes

Gal./F1. S 2" =08 3" = 0,37 4" = GB5

i -Vt =026 3% = 050 6= 1.47
bmp i riililiter KT arbidity tinits
B : msiom Millisiemens per centimeter Py
ft feat rsd mean sea-level $.4,
apm NAA Mot Applicable HE/em rcentimgter
Mgl NR Mot Regorded jgeln

grotoragere (i 504 qu lagoon water Logs.xis
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ARCADIS

DRAFT

Groundwater Analytical Results
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DRAFT

Hydraulic Monitoring Data




Table 2. Water-Level Measurements Collected D
Tharmal Systems, Moraine, Ohio.

uring Third Quarter 2003 from Shallow Monitaring Wells at Delphi Harrison

Measuring Point Depth-to-Watar Water-Lavel
Well Elevation {feet) Elevation
Shallow Aquifer Wells
W-1-N 739.02 28.G0 711.02
We2-N 731.68 21.01 71067
W-3-N 73366 23.08 710.58
W-4-N 731.63 21.02 710.81
HR-1 73271 23.06 709.65
HR-2 734,75 24.18 710.57
HR-3 F36TS 7819 710,56
HR-4 742 60 3161 710.89
HR-5 73877 23.93 710.34
HR-6 732 66 22.74 70992
HR-7 731.73 21.35 710.38
HR-8 743 42 33.28 71014
HR-9 74351 33.08 710.45
HR-11 743.33 32.81 710.52
HR-16 727.01 17.81 7021
HR-17 726,43 17.09 709.34
W-1-5 72929 19.81 709.48
W-25 725.64 18.18 708.48
W-3-S 733.42 20.65 71277
W-4-5 72768 19.11 708.57
GM-2 735.81 26,92 708.89
45 731.36 23.45 707.91
GM-6 730.27 22.07 7082
GM-8 73517 26.84 708.33
GM-10 723.90 17.90 706.0¢
GM-16 725.30 18.21 7G7.09
GM-17 72384 15.74 7081
GM-18 723.80 15.74 708.08
GM-195 73085 21.77 709.08
EAST 73098 21.46 709 52
WEST 731.08 2%1.72 708 36
WSi-24 72510 16.26 708.84
WS-17 726,18 17.8% 708.29
WS-18 73352 25.07 708 .45
WS-19 726.62 18.34 708.28
TW-2 733.38 23.63 703.78
Rw-10 72853 N Nt
RW-11 729.74 N i
Gh-32 732.08 2323 708.85
GAM-33 73877 20.21 709 58
GM-24 730.56 21.02 70854
GR35 731.27 22.21 70906
GhA-38 73111 21.95 705,18
GM-37 20.05 20073 70%.32
GM-38 72988 20.58 769.2

Measuring point is to top of the PYC Casing.

Water-level elevations are reperted in feet above mean sea level {msly

Depth-to-water elevations were measured on September 15 and 18, 2003 using an electronic water lavel indicator,
Depth-to-water measurernents are reported i feet below the MEAsUring pomnt,

NM - Not measured,




Table 3. Water-Level Measurements During Third Quarter 2003 from Shallow Monitoring Wells at the
Moraine Assembly and Former Moraine Engine Plants, Moraine, Ohio.

Measuring Point Depth-to-Water Water-Level
Well Elevation {feet) Elevation
GM-21 72420 15.77 708.43
GM-22 731.63 219 709.72
GM-23 731.00 21.60 709.4
GM-24 74729 . 3616 71133
GM-25 S - 74617 35.33 710.84
GM-26 722:29 1574 706.55
GM-27 730.57 2077 709.8
GM-28 738.02 26.87 711.15
GM-29 730.78 20.81 70997
GM-30 734.73 24.91 709.82
GM-31 735.23 23.50 711.73
ME-2 732.08 22.3 708.77
ME-3 732.59 23.10 709.49
ME-4 732.74 23.65 709.09
ME-6 735.91 24.15 711.76

Measuring point is to top of the PVC Casing.

Water-level elevations are reported in feet above mean sea level (msh.

Depth-to-water elevations were measured on September 15 and 16, 2003 using an electronic water
level indicator.

Depth-to-water measurements are reported in feet below the measuring point.



Table 5. Water-Level Measurements during the Third Quarter 2003 from Deep Monitoring Wells at
Delphi Harrison Thermal Systems, Moraine, Ohio.

Measuring Point Depth-to-Water Water-Level
Well Elevation (feet) Elevation
GM-1 735.74 27.21 708.53
GM-3 730.44 22.41 708.03
GM-4 731.46 23.65 707.81
GM-5 /3129 2308 70821
GM-7R 7356t 27.14 708.47
GM-9 72407 16.35 707.72
GM-11 72371 16.08 707.63
GM-13 723.82 16.58 707.24
GM-14 723.50 16.35 707.15
GM-15 725.23 19.11 706.12
GM-19D 730.25 21.72 708.53
GM-20D 727.26 18.58 708.68
HR-10 742.81 32.48 710.33
HR-12 742.64 32.12 710.52
HR-13 735.03 24.53 710.5
HR-14 73163 21.17 710.46
HR-15 733.74 23.40 710.34
M73C 716.55 9.32 707.23
MT68 746.45 36.71 709.74
MT69 722.71 16.31 706.4
MT576M 751.46 40.88 710.58
MT596M* 757.73 46.04 711.69

Measuring point is to top of the PVC Casing.

Water-level elevations are reported in feet above mean sea level {msl.

Depth-to-water elevations were measured on september 15 and 16, 2003 using an electronic water lavel
indicator.

Depth-to-water measurements are reported in feet below the measuring point.

* Measuring Point is top pf cement housing.



Table 6. Water-Level Measurements during the Third Quarter 2003 from Production and Fire Welis,
General Motors Corporation, Moraine, Ohio,

Measuring Point Measuring Point Depth-to-Water Water-Level
Well (Top of) Elevation {feet) Elevation
31 Steef 734.05 24.99 (OFF) 709.06
32 Port Hole 732.10 24.50 (OFF) 707.60
35 Rim 733.96 25.90 (OFF) 708.06
39 Port Hole 732.07 - OFF _ o NM
42 : “Rim ' 73162 24.06 (OFF) 707.56
44 Port Hole 734.62 2521T(0FF) 709,41
45 Steel 731.03 22.55 708.48
46 Steel 73334 24.7 708.64
A Port Hole 739.00 27.57 711.43
B Steel NS ON Nl
12A Steel 742 .35 ON NM
FW-1A Air Line Hole 739.89 30.82 709.07
Fw.2 Alr Line Hole 737.48 29.43 708.05
FW-3 Air line Hole 739.26 30.82 708.44
Fw-4 Hole to West of 731.62 24.05 707.57
Air Line

Water-level elevations are reported in feet above mean sea level {ms}).
Bepth-to-water elevations were measured on September 15 and 16, 2003 using an electronic water level

Depth-to-water measurements are reporied in feet below the Measursing point.
NS - Not Surveyed.
NM - Not measured.
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Appendix E

In-Situ Reactive Zones Performance
Results for 2003
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In-Situ Reactive Zones Performance Results

As described in Section 3.1.1 of the Site-Wide Groundwater Monitoring Report for 2003, the
carbon solution delivery network consists of three reactive zones, RZ-1, RZ-2, and RZ-3 (West
and East). During 2003 molasses was introduced into the groundwater through mtroduction
points at RZ-1 and RZ-3 (East and West) shown on Figures 10 and 12 of the Monitoring Report,
respectively. No molasses was introduced into RZ-2 (Figure 11) in 2003. The following sections
discuss the monitoring completed to assess the effectiveness of the in-situ reactive zones and the
results of this monitoring.

Reactive Zone Monitoring

Operation of the reactive zones was monitored through the collection of ficld parameter
measurements, and laboratory analyses of biogeochemical indicator parameters and volatile
organic compounds (VOCs), according to the Site-Wide Groundwater Monitoring Plan
(ARCADIS G&M, Inc. 2002). Field parameter measurements included: pH, specific
conductivity, dissolved oxygen (DO), oxidation-reduction potential (ORP), and temperature.
Biogeochemical parameters included nitrate, nitrite, nitrogen (ammonia), manganese (tota! and
dissolved}, iron (total and dissolved), sulfate, sulfide, total organic carbon (TOC), chlorides, light
hydrocarbons (ethane and ethene), and methane. The monitored VOCs included: benzene,
toluene, ethylbenzene. xylenes, tetrachioroethene (PCE), trichloroethene (TCE), cis-1.2-
dichloroethene (cis-DCE), viny! chloride, 1,1,1-trichloroethane (1,1,1-TCA), 1,1-dichloroethane
(1,1-DCA)}, 1,1-dichlorocthene (1,1-DCE), and trans-1,2-dichloroethene (trans-DCE). The data
collected are presented in Tables 9 through 12 of the Monitoring Report and Figures E-1 through
E-10, for RZ-1,RZ-2, RZ-3 West and RZ-3 East. The bioattenuation parameter data is presented
on Tables 13 through 16 of the Monitoring Report and Figures E-11 through E-18 for RZ-1, RZ-
2, RZ-3 West and RZ-3 East, respectively. An evaluation of pertinent monitoring data is
presented in the following sections.

The operational menitoring data collected, as indicated above, can be broadly categorized as: (i)
“primary” operational monitoring data, which tracks the actual operation of the remediation
system and determines whether the operation is proceeding as planned, and (i1) “secondary”
operational monitoring data, which assists in the occasional troubleshooting of the system. The
secondary data becomes important in the event that degradation of the VOCs is not proceeding as
expected, and the cause cannot be determined from the primary operational monitoring data. The
primary operational monitoring data includes pH, TOC, VOCs, ethene, ethane. and methane.
Secondary operational momitoring data includes ORP, lemperature, specific conductance, nitrate,
nitrite, total and dissolved manganese, total and dissolved 1ron, sulfate, sulfite, and chiorides.

The purpose of upgradient and downgradient monitoring wells, separate from the introduction
points within the reactive zones, is to collect and compare data before and after biodegradation by
the stimulated microbial population. Locations of these wells are shown on F 1gures 10, 11, and
12 of the Monitoring Report.

"  AtRZ-1. GM-29 is designated as the upgradient monitoring well, while GM.28 s designated
as the downgradient monitoring well. These wells are ideally positioned, relative to
estimated groundwater travel time, approximately 100 days upgradient, and 100 days

R
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downgradient from the RZ-1 introduction zone. GM-29 is located within the area of the RZ-
1 expansion wells.

* AtRZ-2, existing monitoring wells, screened at the top of the water table, were used for
introduction points in this area during the initial phase of this remedial action. A fler a period
of introduction in all ME-series wells, it was decided to stop introducing in the most
upgradient (ME-6) and downgradient (ME-3) monitoning wells, so that they could be used for
RZ-2 monitoring. ME-6 and ME-3 were used during 2003 to monitor RZ-2. Groundwater
quality was also monitored at GM-31, which is an upper aquifer monitor well screened at the
top of the regional clay till, below the introduction zone.

" . For RZ-3 West, monitoring wells EAST and GM-198 are used s the upgradient wells. At
RZ-3 West, GM-32, which is within the introduction zone due to its location beng
constrainied by the proximity of Landfill L1, is designated as the downgradient monitoring
well. Results at GM-32 are analyzed with caution, as this well is located in the early stages
of the reactive zone due to its proximity to the introduction points. Annual data collected
from GM-8 and GM-6, which are further downgradient from the introduction zone and
located along the west side of Landfill L1, have also been evaluated with respect to
monitoring the performance of RZ-3 West.

* For RZ-3 East, GM-22 is designated as the upgradient monitoring well and GM-21 is

designated as the downgradient monitoring well. T

Analysis of Primary Operational Monitoring Data

The primary operational data is comprised of a limited number of variables that are monttored at
a high frequency, supplying the information required for the operation of the remediation system.
The entire data set is presented in Tables 9 through 16 of the Monitoring Report. These tables are
organized such that upgradient and downgradient changes can be easily identified for each
reactive zone,

pH

The preferred pH range for reductive dechiorination is between 6 and 8, and the acceptable pH
range extends from 5 10 9. Al pH measurements collected during 2003 were in the preferred pH
range.

Total Organic Carbon

In 2003, molasses was injected into the ntroduction wells of RZ-1 during January, May through
September, and November. No molasses was injected in RZ-2 during 2003. The introduction
wells at RZ-3 West received molasses in January, and May through December. The introduction
wells at RZ-3 Fast received molasses during fanuary. May, and June.

At RZ-1, the reductive dechlorination process was most effective when introduction zone carbon
loadings were high enough to leave more than 100 milligrams per liter (mg/L) TOC at a distance
of 100 days downgradient from the introduction zone (the downgradient well, GM-28. is
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approximately 100 days downgradient from the introduction zone). Under these conditions, the
dechlorination of vinyl chloride appears to have proceeded at rates more than 20-fold greater than
those for ¢is-DCE, suppressing the formation of 2 vinyl chloride concentration peak’. Thougha
decrease in TOC content was observed in RZ-1 downgradient well GM-28 during the 2003
sampling events (May and October, 2003}, the ongoing reductive dechiorination process was not
adversely affected,

As indicated earlier, no molasses was injected in the RZ-2 wells during 2003, resulting in an
overall reduction of TOC in this area. A shight increase in TCE concentrations and decrease in
daughter products was observed in RZ-2 monitoring wells during 2003,

The TOC levels at RZ-3 West downgradient well GM-32 were-consistently high. The level of =

- TOC recorded at RZ-3 Fast downgradient well GM.? ] was approximately 2 mg/L, indicating

absence of carborr at this Tocation. Investigation activities concerning carbon levels at R7-3 East
are discussed in detail later.

VOC Analytical Results

The groundwater analytical data for the site-specific list of VOCs are presented in Table 9 for

-1, Table 10 for RZ-2, Table 11 for RZ-3 West, and Table 12 for RZ-3 East in the Monitoring
Report. Additionally, the degradation of PCE and TCE (parent compounds) to cis-DCE, vinyl
chloride (daughter products), and ethene (end product) are provided for the upgradient and
downgradient monitoring wells in RZ-1,RZ-2, RZ-3 West and RZ-3 East on Figures E-1 through
E-10, respectively.

The following bullets summarize the observations and trends evident among the three reactive
zones at the Moraine facilities that indicate that enhanced reduction of the targeted chlorinated
VOCs is progressing as a result of the carbon introduction process:

= Comparing the 2003 profiles of chlorinated compounds in the upgradient and downgradient
wells in RZ-1 (Figures E-1 and E-2, respectively), it was found that degradation of the
chlorinated VOCs was maintained throughout 2003, Consistent amounts of ethane and ethene,
which are the end products of the reductive dechlorination process, were observed.

= The concentrations of PCE, TC E, cis-DCE, and viny! chloride at the monitoring well ME-3 in
RZ-2 decreased to non-detectable levels by the end of 2002. No molasses was miected in 2003
11 response to the 2002 data. Slight increases in total VOCs were observed at ME-3 and GM-31
mn 2003. The latest data show a total of 33.5 micrograms per liter (ug/L), with the maximum
contributor being 1,1-DCA (concentration at 24 pg/Ly, whichis a daughter product of 1,1,1-
TCA degradation. Concentrations of TCE detected at GM-31 were close to pre-carbon

"It is also possible that abiotic destruction of cis-DCE was responsible for elimination of the viny! chloride
peak. The DCE-to-ethene reaction can be accomplished by a 2-chlorine removal reaction that forms acetylene
(B—e%iminahcm}, which s then reduced 16 ethene. The abiotic reaction cannot be ruled out, although redox

conditions in the dechlorinating zone appear to be o low t0 support iron-mediated abiotic f-elimination,

— M > m T
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mtroduction levels, though a significant c1s-DCE concentration was also detected at GM-31
indicating some on-going degradation.

= AtR7-3 West, concentrations of PCE, TCE, ¢is-DCE, and vinyl chloride monitored at GM-32,
located within the influence of the introduction zone, remained at non-detectable levels at the
end of 2003 (Table 11 of the Monitoring Report). It is Important to note that GM-32 is close to
the introduction zone, and VOC resuits at this location may not reflect the full extent of
dechlorination achieved by the reactive zone. The fact that PCE, TCE, ¢is-DCE, and vinyl
chlonde are below detection at GM-32 indicates the dechlorination is proceeding very rapidly in D
this area,

. bété .f.fo.m monitoring wells GM-8 and GM-6, which are located downgradient of RZ-3 West

along the west side of Landfil] L1, is being considered to evaluate the effect of carbon
miroductions at RZ-3 West. As shown in Figures E-7 and E-8, significant decrease was noted
in total VOCs for GM-8 and GM-6. Concentrations of PCE, TCE, ¢is-DCE, and vinyl chloride
at GM-8 were below detection limits by the end of 2003. Though GM-6 is located further
downgradient, concentrations of PCE and TCE have consistently decreased since 1998. An
merease in ¢is-DCE and vinyl chloride at GM-6 was observed during September 2002
corresponding with a decrease in parent products. It is expected that consistent molasses
introduction at R7-3 West will eventually reduce the concentrations of all chlorinated VOCs at
GM-6. It is important to realize that though GM-6 is located in the redox recovery zone for the
RZ-3 West (because of their distance from the introduction zone), the effectiveness of the
enhanced reductive dechlorination in this downgradient area may be adversely affected by the
proximity of GM-6 to groundwater recovery well TW.2 which draws fresh, oxygenated
groundwater into the area, thereby himiting the ability to develop the desired reducing

conditions.
= No significant degradation of VOCs was evident from the data collected from GM-2 I, which is F
the downgradient monitoring well for R7-3 Fast. The lack of dechlorination appears to be
linked to an absence of TOC at this point, indicating that the reactive zone is not receiving
sufficient loading and/or groundwater flow is not directed towards GM-21.

= The concentrations of VOCs at the wnfluent to the air-stripper tower are being monitored on a
“monthly basis since the startup of the air stripper unit on January 31, 1996 (Figure 5 of the
Monitoring Report). The first monitoring event was on February 1996, and the introduction of
molasses in RZ-3 commenced from December 1999, On reviewing the data presented in Figure
5, it1s seen that the concentrations of chlorinated VOCs decreased consistently contributing to
the observed decrease in tota] VOCs, Immediately following the startup of the groundwater
Tecovery system, an aerobic zone was created leading to the decrease in BTEX concentrations.

A
T
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Methane

Methane concentrations can increase during methanogenesis when acetate (a product of sugar
fermentation) is split to form carbon dioxide and methane, or when carbon dioxide is utilized as
an electron acceptor under extreme reducing conditions, producing methane. The presence of
mereased methane concentrations in the downgradient wells of RZ-1 and RZ-3 West (Figures E-
12 and E-16, respectively) is further evidence that strongly reducing conditions have developed
and are a sign that methanogenesis is occurring. Coneentrations of methane increased
consistently at GM-8 with corresponding increase in TOC. A similar observation was made at
GM-6. The methanogens can provide a significant contribution to dechlorination through the
production of enzymes and cofactors that cometabolically dechlorinate ethenes such as PCE and

Analysis of Secondary Operational Monitoring Data
Dissolved Manganese and Iron

An increase in concentrations of dissolved manganese in groundwater is an indication of reducing

conditions, as the reduced form of manganese 1$ more soluble. The concentration of manganese at

the stte prior to injecting the carbon solution was tairly low, as indicated by the results of the

baseline groundwater sampling event in September 1999 (Tables 13 through 16 of the Monitoring d

Report).

Comparing the dissolved manganese concentrations at the upgradient and downgradient monitoring
wells at RZ-1, it was found that the dissolved Mmanganese concentrations at the downgradient well
GM-28 were consistently higher than those recorded at GM-29 (Table 13 of the Monitoring
Report). Increases in the concentration of dissolved manganese at the downgradient monitoring
wells provide a good indication of increased anaerobic conditions in groundwater, and progression
of the effects of carbon source introduction away from the reactive zone.

Ferric iron (Fe'") can also be used as an electron acceptor and the appearance of soluble, ferrous
iron (Fe'') indicates development of more reducing conditions. Increases in dissolved iron are an
important indication of the depletion of more “aerobic™ electron acceptors. The aquifer bacteria
communities that persist at iron-reducing and lower redox levels are capable of reductive
dechlonnation. The observation of significant increases in dissolved iron marks the passing of an
important benchmark in development of the dechlorinating reactive zone.

Strong reducing conditions were evident in R7-1 as the dissolved iron concentrations at GM-28
{(downgradient) were constderably higher than that of GM-29 (upgradient). Also, concentration
peaks for dissolved iron, observed in Figure E-12, can be directly correlated to periods of
molasses introduction. Similar observations were made m RZ-2 and RZ-3 West,

These dissolved metals data provide strong evidence that the effects of carbon source
mtroductions changed the groundwater geochemistry and promoted reducing conditions in the
targeted portions of the upper aquifer at the site. The less distinct effects noted within the RZ-3
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areas are hikely due to the larger area of the aquifer being targeted for remediation {thickness of
aquifer up to 30 ft) compared to RZ-1 where the aquifer thickness is between 10 and 15 ft.

Sulfate

Under more strongly reducing conditions, sulfate can be used as an alternate electron acceptor,
and in the process is reduced to elemental sulfur or sulfide. However, the phenomenon of sulfate
reduction can be masked in some cases by the introduction of sulfur present in the molasses
solution. The sulfate concentrations within GM-28 in RZ-1 were found to be low (65 and 31
mg/L during 2003 sampling events), compared to the sulfate concentrations measured in GM-29
{91 and 52 mg/L), and this provides evidence of the presence of anaerobic and reducing

- conditions favorable for reductive dechlorination: - Similar observations were made within RZ-3

West.

Oxidation/Reduction Potential

The ORP of groundwater is a measure of electron activity and is an indicator of the relative
tendency of a solution to accept or transfer electrons. ORP reactions mn groundwater containing
organic compounds are usually biologically mediated and, therefore, the ORP of a groundwater
system 1s dependent on and influences biodegradation. ORP measurements below 0 millivolts
(mV) (1.e. negative measurements) are indicative of reducing conditions in the groundwater. The
ORP readings measured during the site-wide groundwater monitoring events (Tables 13 through
16 of the Monttoring Report) indicate that reducing conditions were maintained within RZ-1, RZ-
2, and RZ-3 West due 1o the introduction of the carbon source. For instance, within RZ-1, the
ORP measurements recorded at the downgradient monitoring well GM-28 since the completion
of the 6-month study in May 2000 indicates that reducing conditions were maintained with ORP
readings ranging between 70 mV and —203 mV. Similar observations were made in RZ-2,
where the ORP readings at GM-31 were 82 mV and —66 mV in 2001 and 2002, respectively. In
well ME-3. the ORP readings ranged between -36 mV and =193 mV since the completion of the
6-month study in May 2000. Finally, in RZ-3 West, highly reducing conditions were noted in the
downgradient monitoring well GM-32, where the ORP readings ranged between - 152 mV and —
354 mV. The ORP readings at GM-6 changed from 57.6 mV measured during March 1998 to --
223 mV measured during December 2003. In contrast to the above reactive zones, the ORP
measurements recorded at the RZ-3 East downgradient monitoring well GM-21 showed positive
values. indicative of non-reducing conditions.

Bivattenuation Indicator Parameter Diagrams

Figures E-11 through E-18 show the trends for biogeochemical indicator parameters for RZ-1,
RZ-2, RZ-3 West, and RZ-3 East, respectively, as a means of demonstrating the interaction of the
bioattenuation indicator parameters discussed above. These indicators show that the
biogeochemistry of the upper aquifer at the Moraine facilities has been altered to more reducing
conditions, and thereby, more conducive to enhanced reductive dechlorination. These figures
have been developed to include dissolved manganese, dissolved iron, sulfate, and methane,

Figures E-11 and E-12 illustrate conditions upgradient and downgradient of the RZ-1 introduction
wells, respectively, The shapes of the plots for the two wells in RZ-1 indicate that creases in
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dissolved manganese and iron coincides with the introduction of molasses. with high levels of the
reduced form persisting in the period between ntroductions. Sulfate reduction was also oceurring
as a result of molasses introduction. Evidence of methanogenesis was also present from the
increased levels of methane.

Figures E-13 and E-14 illustrate conditions in RZ-2. No molasses was introduced during 2003.
Even without carbon introductions, sustained tevels of dissolved manganese and iron, and
methane are noted in ME-3, likely supported by TOC associated with residual levels of molasses
and biomass.

Figures E-15 and E-16 represent the upgradient and immediate downgradient conditions in RZ-3

West, respectively. Increases in dissolved manganese and iron concentrations were found

~ comcident with molasses introduction. On comparing the plots for concentrations of methane,
which is the distinet evidence of ongoing methanogenesis, it was found that methane
concentrations in GM-32 were significantly higher than the upgradient well. Biogeochemical
conditions at GM-% and GM-6, which are located downgradient to RZ-3 West, are shown in
Figures E-17 and E-18. Significant increases in methane production has occurred since molasses
introduction has commenced at RZ-3 West wells. Consistent decreases in sulfate concentration in
the same period also indicate favorable conditions for the reductive dechlorination process. The
biogeochemical conditions existing at the upgradient and downgradient wells of RZ-3 Fast are
shown in Figures E-19 and E-20.

By-products Formed

Vinyl chloride is one of the daughter products of the reductive dechlorination process of PCE and
TCE. As indicated earlier, carbon introduction rates can be adjusted so that the dechlorination of
vinyl chloride proceeds at rates more than 20-fold greater than those for cis-DC E, thus
circumventing the formation of a vinyl chloride concentration peak. On reviewing the data
collected and the preceding discussion, no vinyl chloride peak was observed in the downgradient
monitoring wells of RZ-1, RZ-2, and RZ-3 West. A transient peak of vinyl chioride was
observed at GM-6 during the September 2002 sampling event; however, the concentrations

subsided in 2003,

Data collected for metals during the 2000 sampling event (ARCADIS Geraghty & Miller, Inc.,
2001}, indicated that detected arsenic and barium concentrations exceeded Maximum
Contaminant Levels (MCLs) at wells GM-28, HR-17 and/or GM-32. Additional data collected in
May and September 2003 (Table 18 of the Monitoring Report) showed arsenic above its MCL at
GM-28 and GM-32. However, these data appear to be anomalous with respect to the other data
collected during site-wide monitoring event. In particular, sampling of monitoring wells
immediately downgradient of these wells etther did not detect these constituents, or detected these
constituents at concentrations lower than their respective MCLs. Despite the increased levels of
arsenic observed at GM-28 and GM-32, which are located downgradient to RZ-1 and RZ-3 West
respectively, concentrations above MCLs were not detected in any of the downgradient wells
located at the property boundary. Therefore. it was concluded that there 1s no evidence that a
significant release of arsenic and/or bartum to groundwater has occurred at the facilities.
Additional information on arsenic and barium was presented in the Responses to U.S. EPA ltems
for Discussion Regarding the Site-Wide Groundwater Monitoring Plan and the Interim
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Measures/Corrective Measures Report by General Motors Corporation, Moraine, Ohto, dated
December 10, 2002.

Higher levels of the naturally occurring arsenic and barium in groundwater may be associated
with localized changes in groundwater geochemistry immediately downgradient of the in-situ
reactive zone barriers. The groundwater conditions downgradient of the reactive zones are
changed to a more reducing environrment (i.e., the oxidation reduction potential is less than =200
mV) in order to degrade the chlorinated VOCs. This process can contribute to solubilizing
arsenic bound to the naturally occurring 1ron hydroxide molecule (Welch, ALHL etal, 2000). A
similar process occurs for barium where it is bound to the naturally occurring calcium carbonate
present in the upper aquifer. The Dayton, Ohio area has elevated concentrations of calcium

. carbonate in the groundwater (CH,M Hill, Inc., 1986).. Both-arsenic-and barium are naturally
occurring elements in the clay-rich soils of Ohio (Shacklette, H.T. et al, 1984; Dragun, L, etal,
1991; Cox, C.A., et al, 1996). "Therefore, the presence of these constituents in wells immediately
downgradient of the reactive zones is due to solubilizing of natural constituents, However, as
groundwater migrates into more natural, less reducing groundwater, this effect will abate. Ag
discussed in the Monitoring Report, GM will continue to monitor the presence of arsenic and
barium in designated monitoring wells.

RZ-3 East Evaluation

2003. Unlike other reactive zones, a significant decrease in VOC concentrations has not been
observed at RZ-3 East downgradient monitoring well GM-21, which is located approximately
136 feet south of the RZ-3 East introduction wells. In addition, biogeochemical parameters at
GM-21 have shown little influence from the molasses mtroduction. To evaluate the pathway in
which the carbon was traveling from RZ-3 East, a soil boring (HP-1 - to collect hydropunch
samples) and three 1-inch nested observation pomts (HP-2, set to monitor several depths) were
nstalled approximately 45 and 25 feet. respectively, to the south of RZ-3 East. The results of the
laboratory analysis of the hydropunch samples and the samples {rom the observation points
indicated some elevated concentrations of TOC, as shown below, but much less than anticipated
or required for effective reductive dechlorination.

The hydropunch data at approximately 45 feet downgradient from RZ-3 East:

Depth (ft) Dissolved Organic Carbon (mg/L)

Molasses has been introduced at RZ-3 East on a pertodic basis from December 1999 to June Q

25-29 12
29-33 13
3337 19
37-41 13
41-45 11
45-49 Pl
55-59 20

The organic carbon data at 25 feet south-southeast from RZ-311:

Depth (ft) Dissolved Organic Carbon {(mg/L)
24-29 12




ARCADIS

36-41] 19
49-54 23

Based on these results, the mtroduction of carbon into RZ-3 East ceased in Fune 2003 until the
direction and/or velocity of groundwater flow in this locaiized area ig better understood.

To support an evaluation of localized groundwater flow in the RZ-3 area water level

measurements were obtained from several RZ-3 wells and numerous monitoring wells in October

and November 2003. F 1gures E-21 and E-22 show the groundwater elevations and groundwater

contours. These groundwater flow maps mdicate that the localized groundwater flow

downgradient of RZ-3 East has a more pronounced southwesterly direction of flow than

previously thought. The influence of RZ-3 East will be-further-evaluated in 2004; stiéh thai the ™
- reactive zone may be re-started in support of the site-wide objective for decreasing VOC

concentrations in this southern portion of the site.

Condusions
The following observations can be made;

»  Existing aquifer conditions have been converted to more reducing conditions through the
miroduction of a carbon source, as evidenced by the changes in field and bioattenuation

DCE and vinyl chloride) and ultimately to ethene and ethane based on a review of the VOC
results,

= Levels of vinyl chloride were consistently low to non-detect in alj downgradient wells,
indicating degradation of cis-DCE 10 ethene and ethane, without production of significant vinyl
chloride peaks.

parameters. Q

»  The target compounds (PCE and TCE) have been effectively reduced to daughter products (cis-

» Collateral effects of the carbon mtroductions caused desorption of chiorinated solvents that
would have been unaffected by other remedial measures. This desorption effect is probably due
to the solvent effects of fermentation products, and effects of microbial surfactants that are
released into the formation.

»  VOC concentrations at RZ-3 East have not decreased in response to molasses introductions, in |
contrast to the other three reaction rone segments. TOC levels, as well as other primary and
secondary operational monitoring data, indicate that the effects of molasses introductions are
not reaching the GM-21 downgradient monitoring location.

Overall, the process of enhanced reductive dechlorination at this site has been successful in
achieving the desired reduction of VOC concentrations. Additional mvestigation is being

conducted so that suitable corrective actions can he undertaken in RZ-3 East to achieve the desired




Figure E-1. Reductive Dechlorination at GM-29 - Upgradient Well in RZ-1
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Figure E-2: Reductive Dechlorination at GM-28 - Downgradient Well in RZ-1
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Figure E-3. Reductive Dechlorination at ME-6 - Upgradient Well in RZ-2
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Figure E-4. Reductive Dechlorination at ME-3 - Downgradient Well in RZ-2
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Figure E-5. Reductive Dechlorination at EAST - Upgradient Well in RZ-3 West
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Figure E-6. Reductive Dechlorination at GM-32 - Downgradient Well in RZ-3 West
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Figure E-7: Reductive Dechlorination at GM-8 - Downgradient to RZ-3 West
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Figure E-8: Reductive Dechlorination at GM-6 - Downgradient to RZ-3 West
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Figure E-7: Reductive Dechlorination at GM-8 - Downgradient to RZ-3 West
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Figure E-8: Reductive Dechlorination at GM-6 - Downgradient to RZ-3 West
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Figure E-9. Reductive Dechlorination at GM-22 - Upgradient Well in RZ-3 East
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Figure E-10. Reductive Dechlorination at GM-21 - Downgradient Well in RZ-3 East
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Figure E-11. Bioattenuation Parameters at GM-29 - Upgradient Well in RZ-1
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Figure E-12. Bioattenuation Parameters at GM-28 - Downgradient Well in RZ-1
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Figure E-13. Bioattenuation Parameters at ME-6 - Upgradient Well in RZ-2
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Figure E-14. Bioattenuation Parameters at ME-3 - Downgradient Well
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Figure E-15. Bioattenuation Parameters at EAST - Upgradient Well in RZ-3 West
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Figure E-17. Bioattenuation Parameters at GM-8 - Downgradient to RZ-3 West
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Figure E-18. Bioattenuation Parameters at GM-6 - Downgradient to RZ-3 West
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Figure E-19. Bioattenuation Parameters at GM-22 - Upgradient Well in RZ-3 East
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DRAFT

Table F-2: Source Conc

Supporting Calculations
entrations for In-Place Waste Management Units
.. (Based on 2003 Sampling Data)

} Maximim

; Downgradient

SWMU Constituent CASRN Ground Water

i - Concentration
S U Amait)
Landfil L1 _.1,1,1-Trichloroethane — ] 71-656 _0.0007
Landfii L1 __1,1-Dichloroethane - j 75-34-3] 002
LandfiiLy s’‘1,1-i:)ioi*ﬂowoethangw L 753540 T 50001
Langfil (1 Benzene i 71432 0.0018]
Landfill L1 .. cis-1,2-Dichloroethene e 156-58.2 e 0.013
Landfilt L1 o Ethyl Benzene e 100-41-4 0.0017
Landfill L1 _Tetrachloroethene 127-18-4 0.011
Landfii L1 Toluene — 108-88-3 " 7,0001]
Landfill L1 \trans-1,2-Dichioroethena ! 156605 " "0.0025
Landfill L1 Trichloroethene ] 79-01-6 _0.024
Landfill L1 [Vinyl Chioride el 75014 go033
Landfilll1 B Xylenes (totaf) 1330-20-7, . 0.0002
LandfillL1 T TArsenic S ) [ T440-382 " "0.036
Landfill L1 Barium o 7440-39-3; . 052
Landfill L1 |Manganese 7439-96-5 0.58
Landfili L2 1.1,1-Trichloroethane 71-55-6, ____0.0003
Landfill (2 1,1-Dichlorosthane ! 75-34-30 T "0.0048
Landfiil L2 :1.1-Dichioroethene o 3 75-354 0.0001
Landfiite ‘Benzene . 714337 _____0.0001
Landfii (2 .cis-1,2-Dichloroethens 156-59-2] __0.0072
Landfiitz [Ethyl Benzene 100414 "0.0001
Landfilf L2 Tefrachloroethene o 1271841 _0.001
Landfil L2 Figuene TTTTosmey 0.0001
e rans-1.3Dichiorosthens 156605 " o0.001
Landillz T richiorosthene 79018 0.0081
pandiille T VinylChlorde T 750147 T T 5.0008
Landfil] L2 Xylenes (total) ] 1330-20-7. " 0.0002,
Landfill L3 1.1,1-Trichloroethane S 0.0003
Landfill L3 1,1-Dichlorcethane - 75-34-3) 0.0045
Landfill L3 11,1-Dichloroethene 75354 0.0001
Landfil L3~ (Benzene T 714320 T 0.0001
Landfil L3 —_|dis-1.2-Dichlorosthens 156592 " 0072
Landfii L3 TowSenzene 100414 g go0t
Landfill L3 . Fetrachloroethene e 127-18-4| ____b.oot1
S Toliene 108883 " 0.0001]
Landfill L3 trans-1, 2-Dichloroethene 156-60-5, _0.001
Landfit L3 __[Trichioroethene “:f_%_f%:_;:jg;o_@:@z_ 00081
S | —— 75014 0.0005
Landfll |3 Xylenes {total) 1330-20-7: 0.0002
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Supporting Calculations
Table F-2: Source Concentrations for In-Place Waste Management Units
(Based on 2003 Sampling Data)
e S EEEELS S ET00 Dampling S Waimiics

Downgradient

swmMu Constituent CASRN Ground Water

| Concentration
o imalty
North Settling Lagoon 1,1,1-Trichloroethane 71-55-8] ... 0.0003
North Settling Lagoon i1, 1-Dichloroethane ~ 75-34.3 0.0009
North Settling Lagoon '1,1-Dichloroethene i 75-354, 0.0001)
North Settling Lagoon ‘Benzene 71-43-2) 0.0001
North Settiing Lagoon ¢is-1,2-Dichloroethene | 156-59-2 8 0.1
 North Settling Lagoon  'Ethyl Benzens N 100-414 8.0001
North Settling Lagoon Tetrachloroethene -~ T 127-18-4 0.0051
INorth Settling Lagoon __Toluene —0.0001]
North Settling Lagoon lrans-1,2-Dichloroethene 156-60-5, 0.0016
North Setﬂfng Lagoon Tfrchloroetijnene i 79-01-6 0011
North Settling Lagoon Vinyl Chloride 75-01-4 0.0066
North Settling Lagoon Xylenes (total) 1330-20-7) 0.0002
South Settling Lagoon 1,1.1-Trichloroethane 71558 0002
South Settling Lagoon 1.1-Dichiorogthane 75-34-3 0001
South Settling Lagoon _11.1-Dichloroethene 75-35-4, 0.0001
South Settling Lagoon [Benzene _71-43-2 " 0.0001
South Setlling Lagoon Jq&?&:@isﬂ@g@ﬁi@vmmwﬁwww_ﬁﬁézé&%w_W 0.0036
South Sefting Lagoon __ [Ethyl Benzene L 100414 T g 0001
South Settling Lagoon ™ Teirachioroethens e 1271840 T o2y
South Settling Lagoon Toluene o 108883 0.0003
[South Settliing Lagoon rans-1,2-Dichloroethene T 156-60-5 " 0.0008]
South Settling Lagoon Trichloroethene ‘ 79-01-6 0.013
| South Settling Lagoon Vinyl Chicride 75-014, ___0.0001
South Settling Lagoon Xylenes (total) 1330-20-7 0.0002
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Supporting Calculations
Table F-3a: Estimated Contributions to Ground Water Concentrations {mgiL.) at Moraine Assembly Receptor Point
. . Pumpin Scenan‘o‘l ]
Tgrfu‘”'g Constiuent  CASRN | Landfili Lt LandfiliL2 LandfliL3 | Ni;t;ﬂ’:‘g: 55;2;:93 Total | Criteria Fisg
_VOC _1,11-Trichloroethans - T71-55-81 2.56E-06!  1.05E-07] 7 i7E.09 LSS D
_VOC 1.1-Dichicrosthane 75-34-2 4.43E-05: 181 E-OGE _2.88E-0B o s B
i 75-35-4 o LOBE-0B. 4 43E-08 3.03£-08 :
V e S + e .
| VGE Acatone L B784.1 i i :
| _VOC _Benzene - 71432 988607 4 0E-0B] 5 76E09 T
| VOC [Carbon Disulide T FEiEs . '
| VOC Chiorobenzene . toB-o0.7 | L i
YOC _ Chioroethane 75-00-3:
VOG  IChloroform . Bi-BB3 .
VOC _cis-1 2-Dichioroethene i 158.59.2 7OSE-0S!  2.9GE-08] 2 76E-08
VYOC _Ethyl Benzene 100414 8.38E-97 3.83E-0B] 262E-09
VOC  |Styrene i 100-42-5 ! :
VOC Tetrachioroethens | ADigdl T TTTE TOBE-05. " 4.43E.07 141807
""" __VOC Tolusne 08883 8.38E-07]  342E-081 2 34E.09
VOC _{tans-1,2-Dichloroethens | 16660  — S48E-06] " 3.BYE-07, 441 E-08
| _VGC  Trichinrosthene L._Te016 T.98E-05, 326E-06  303E-07
_VOC Fnehiorofluoromethans 75-69-4 ‘ i _
YOG _[VinyI Chioide 75014 e ATIE0B] T3EDT 1E:
vo& Xylenes {total) ~ 1330.20-7 2.22E-08f  G.0BE-D8
| SVOC {1.2-Dichigrchenzens §5.50-1 I
| SVOC - _{2-Methyinaphthalene : 91-57-8 N
SVOC Benzolajanthracene | 56-55.3
SVOC _Benzo(aipyrene 50.32-8 -
SVOC 'Benzo{b)ﬂuoranthene . 208.98-2 i
SVOC_bis(2-Ethyinexyliphihalate T 117.817 !
_8voe sutyibenz!lphmalate 85-88.7 i
SVOC IChr_xsene 218-01-8] !
| sVeE i—n—butylp“‘" I 84742
SVOC Fluommhene 208-44-0°
| _SvOC F usrene . BB73T
L §1.20-3
85-01-8
126-06-0

2 '53469-319
11046.82.5 '

i 7440-36-0
e 7440.38%
INORG Eaz’zum . T7440-38.3
INGRG [Barylliurm F4aD4i
INORG [Cadmium | 7440-43-8
__INORG Chromium { fotall 7440473
_INORG |Cobatt | TA4D4B.4
INORG [Copper 7440-50-8
| INGRG ™ ¢ Cyanide (otal} Y BFi2.B
I},‘QBG Lead e TA3082.1
ANORG 'Mangag“eﬁsm__"wﬁ__ 7439-9675,
!NORG Mercury | 7439-978
iNORG INickal 3 7449-02-01
INDRG ‘Selenium

NGRS Sllver
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Supporting Cafcuiations
Table F-3b: Estimated Contributions to Ground Water Concentrations {myil} at Moraine Engine Receptor Point
S ePumplnq Scenaﬂo 3} ]
TCL/TAL! ’ NSettimg | 8 Settling |
| Group Constituent CASRN | Landfilt 1.1 | Landfit L2! Landfi) LE» Lagoon | Lagoon | Totat | Cﬁtena Flai
VOC  1,1,1-Trichloroethane 71-55-8¢ 215E-08] 21BE-07 4.79E-00 ; O.é 02
i VOC 1 1-Dichlorosthane 75-34-3 372E-05!  3.78E.08 1.73E-08 :
VOC 1 1-Dichloroethens el 75354 9.09E-07. 9.23E-08 2.03E-05!
VOC  11,2-Dichloroethens fotal) | 540-50.0
VOO 2-Butanane 78-93-3 i
VOC ‘Acetong 67-84.1 : j
_voc T TBAEGY
[ VOO i 756-15-0
| _VGC__Chiorobenzens . 168-90-7
VOC _ Chioroethane | 15-00-3! . i
VOC  Chicroform . B7-86-3 :
| VOC _cis-12-Dichloroethene | 15659.3 S.G5E-05! B.04E-08 1 84E-0B .000
VOC Ethyi Benzena I 100-414 __7.B5E-07: 797E.0B 1. TSE—GQ .
VOC  Styrene | 100-42-5 T T : s ST PSP ee 1
CVOC Terachiotosthens 127-18-4 9.09E-08] 92307 9.39£.08
VOC  Toluene 108-88-3 TO2E-07! . 7.13E-08. 1 B7E-0G]
o YOG transet 2:Dickhiofoathens | 156-60-5 7.83E-08]  8.0BE-H7 2.95E-08!
YOC _ Trichlorosthene 79-01-8; 6.89E-05] 6.8CE-08] 2 03E-0F
_VOC _ Trichiorofiucromethane 75-89-4!
_VBC in nyi Chioride | 75-01-4] J.87E-08, 4.03E07 122E.47
VOC  Xylenes {total} 1330-20-7} 1.86E-08] 18skE o7 4.14E-09
" SVOC 1,2-Dishiorobenzens 95-50-1| o ‘ i
- ZYOC_ 2Metnynaphthalene 61576 T B R
SVOC Benzo{aanthracene 56-55-3
- svoe Benzolapyrene 50-22-8 i
SVOC Berzo(bfluoranthere | 205-99-2] i
SVOC  bis{2-Ethylhexyijphihalate 117-81-7]
L SVOC _ Butylbenzyiphthalate 85-68-7 ! i
EoE IChrysene 218010
_svoc D;—ﬁwbﬁtgfghthalate o B4T4-D i |
&Vt - Fluoranthene . 206-44-0
: _SXQQ __’Elugmorene N_ | B&73-7
|_SVCC  Naphthalene —. 91-20-3 m
_w§yoc Phenanthrene 85-01-8;
SVOC Pyrene | 129-00.0!
P/PCB Aroclor-1242 ‘53469—21»»51%
|_PIPCB Arocior-1254 . 111097601
| _PiPCE Aroclor-1260 T 114006.85.6 ¥
INORG Arsenic i i B
INDRG Barium ' 7440-30-3 ; :
INORG Barylium | 7440917 T ] ]
| INORG " Catmium | 7440437 1 N i ;
| INGRG :Chromium (tcta!) | 7440-47.-3/ ; ;
_INORG Cobait | 744Dd8-4)
| INORG_Copper per |_7440-50-8;
INORG Cyamde (tatg}_ : -
INORG Leag
|_INORG Mangaﬁese
INORE ‘Mercury
INQORG Nickel | 7440-02-0
| INORG__Selenium | 7782-40-7
INORG Siver | 7440-22-4
INORG Thattium i _T440-28-0
INORG ‘Vanadium i
s
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Supporting Calculations

Table F-3c: Estimated Contributions to Ground Water Concentrations

{rmg/L) at West Carroliton Receptor Point

{Pumping Scenano 1 e -
?ggg'“g Constituent CASRN  Landfili L1 | Landfill L2 | Landflf L3 N;"m‘“g sLi9222 Total Ct‘ffi J:lzig
VOC 1,1,1-Trichioroethane 71-55-8]  254E-07  1.58E. %3‘ i ??E—‘I{!‘ 7.35E-061
VOC  1,1-Dichloroethane 75-34.3 7.69E-06/ 2 70E-1 2 B.39E-10 3.64E-08
\.r'(?){:_~ 1, V-Dichioroethene | 75-35-41  4.23E-08 §.80E-14 7ABE-11.  4.04E-07
VOC  11.2-Dichlorcethens (tetal | 540-50.0/ ! :
| VOC {Z-Butanone [ 78-83-3
| _VOC Acetone 67-84-1
CEE=T
VOC _Chiorobenzene
NOC Chlorcethane
YOG Chigroform ; '
VOC icis-1,2-Dichiorosthene 156-59-21  5.00E08 . : 6. SGE-OB\ 08| 1.32E-05
VOQ @hyl Benzane 100-41-4 853807 5. 705-14 6. 46E—1 i 3 495 o7
VOC  Styrene 100-42.5] 5 i SR S
VOCT iTetrachicrosthane 127-18-4 4,23E-05 6 80E-’§3 347E-00] 8.82E.05 9.0001 Q. 095'
_VOC _ [Foluene [ 108-88-3, 3.27E-08| 5 10E-14 S78E-11 9 19EG7 0. 1.
_VOC “rars-T Z-Dichiorasthana 156-60-5!  8.61E-07]  5.76E-13] 1.08E-08. 2 B7E-06 0. XTI
VOC T Trichioroethene 79-01-6{ 9.22FE-08 4.8BE-12: 7.48E-08] 4.78E-05! 0.0001 0.G05!
| _VOC _Trichiorefluoromethane 75-6G-4 ] 3 1095 |
VOO jVinyl Chioride 75-01-4 1.27E-G6] 2 BBE.13] 449E-09) 4 78E-07 ¢l 0. . 0ocz |
_VOC  Xylenes (lotal 1330-20-71 8.65E-08 1.356-13 1.83E-10] 827E.07 0 9 10,
_BYBC 1 2-Dichicrobenzang : -

SVO .|ZMethyinaphthalene B
_Svoc Benza(a)anthracene

Svoc Benzo aipyrere
BEYEE Benzo{b}ﬁuoran:hene

95-80-1

_svOC b«g Ethylhexyliphthalate

117-87-7]

SVOC Buylben zylphthalate

SVOC IChrysene

i
| 85687
[ 218013

- svoC \Ds-n-butytph%halate . B8-74-2|
_SVOC Fluoranthens 205«64-0
| 8VGC Fluorene 86.73.7]
BN Nagﬁtﬁa ane i 91-20-3|
8 SVOC Phenanthrene (.. 85018
SVOC Pyrene I 129-00-0

P.’PC B wAroc#c\r-*l or-1242

$3489-21.9

11087-69-1
32-5

ntimony
| INORG 5 Asenic 74407383
INORG Barjom *?440-39- s
INORG Beryiium | 7440-41.7
| INORG [Cadmium | 744043.6
| INORG_ Chromium ftotal; TR
| 'INCRG ICobalt | 7440-48-4
_INORG [Copper 7440-50-8
_INORG Cyanide (fowal) 57425
INORG tead | 7439-95.1:
INORG | Maaganese _.7439-96-5: 2 G4E-04
| INORG Mercu o _ 7430978 1
INORG A Nzcke; 7449~92 a

7783452
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Supporting Caiculations
Table F-3d: Estimated Contributions to Ground Water Concentrations (mgf.) at Great Miami River Receptor Point
(Pumping Scenario 1) T
TEUTAL : : . ; ‘ ing| - N
| Constituent ; GASRN | Landfill L1 Landfill L2/ tandfilf L3, Criteria | Flag
.Group | : . kagoo XIS T
VOC 11,1, 1-Trichiorcethane 71558 " 166E.18  350FE.35 [ 424E-12 125E07 4 2
VOC 1 1-Dichlcroethane [ 75343 5G5E 00 6 G8E14) . 153E-41 B ioE-08
| VOC i1, 1-Dichlorosthane 78-354.  3FTE-11] 148E-15| . _1.80E-120 687E
VOC (1, 2-Dichioroethene total 540-58-0 ; : ;
| _VOC Z-Butanone | 78833
VOC  iAcetone | 87841 : : ;
YO0 Benzere T [..7143-2] " 476ET0 L A3Es 1E83E-12)  6.25E-09]
VOC  Carbon Distifide . 75150
| _VOC__Chiorobenzens [ 108-507] ;
YOC  [Chisroethane i 75-00-3: ; i i
| VGC " Chioroform 67663 J L
.. VOC " icis1 Z-Dichisrosthone 156-59-21 3 87E-08  9.68E.94 1.63E-09
VOC [Ethyl Benzene . 100-41-a] SO8E-100 15BE-1E | 155E712
| VOC " IStyrene N R s pspppes v ‘
1 oNQC Tetrachicrostherne 127-18-4) 327E08] 148E.94 . 832E.11] 150E-08]
i _VOC  Tolushe 108-88-3, 253FE.-11]  1.14E-1% 13912 7Y BEGE
- 0g - _frans< -Dichioroethene | 166-60-5 7 44E.15 1.29E-14; |_261E11 487E.08
VOC _ Trichloreethene | 79016] 7 14E.98] 1 08EA3 1.80E-10] 8.12E-07
vOC | Tnenlorofiuoromethane | 75-69.4| [
VOC  Vinyl Ehlonide __75014] 985610 BABEE .. 108E-10] 812E0G
VOC _ Xylenes (total) | 1330-20.7] 6.70E-11 3.03E.15 | _38.67E-12] 141EGg
_BVOC 1, -Dichicrobenzena 9580 !
SVOC 2Methyinaphthalene | 91.576 R R
|_SVOC_ Benzo(a)anthracene . 56.55-3 i
SVOC_[Benzolaipyrene — L 50-32-8 i
SVOC Benzo(d flupranthene | 205.88.2 ;
SVOC  bis(2-Ethylhexyliphinaiate T 117815 i
SVOC Butybenzyiphthaiate | B5.6E- f i :
e SVOC [Chiysene L Zi801-8 s ‘ j
Mmmwl——.ﬂM%_—M@wﬁ_%%%,
| _SVOC _|Di-n-butyiphthalate et I B !
LR SVoE ! ;
/I S e —
NG alena | 1-20- : :
SVOC Phenanthrera #5.01-8 | ] j
| _SVOC Pyrene 129-00-0 ;
PIPCB  ‘Arocior-1342 53469-21-9 ;
P/PCB |Arccior-1254 [11097-68-1] i
|_P/PCB_|Aroclor-1260 [ 11096-B2-5 i
LINORG Anfimony — 7440-36-0; T
_INORG IArsenic L T440-38-2] B 63E06]
| INORG |Barium . 7440-39-3] 1 EBE.07]
INORG Berylicm ] 7440-41-7] N
INGRG 'Cadmium | 7440439 i
|INORG [Chromuum (total} T 7asodrs
_INORG | Cobait | 7440-28.4)
| INORG | Copper e 7440-50-8 L
_INORG [Cyanide (total) | B7A2.5 ; : 2
| INORG “tead L | 7439-92.1 L ‘ ! . 0.018
INORG 'Manganese 1..7439-98.57 1 BBE-O7 : ; i ol EAY
|_INORG Mercury 174359761 % i I | [ 0002 ]
| INORG Nicke! | 7440.02-0 i ! 0.1
INORG Selenium . T782:45.0 :
| INORG Silver e} 7440224
T : :
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