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1.0

INTRODUCTION

1.1

Site Location and History

The Twigg Corporation facility is located at 659 East York Street in Martinsville,
Indiana (Figure 1). The site is located near the southeastern edge of Martinsville
and is in the southeast and northeast quarter of the southeast quarter of Section 4,
Township 11 North, Range 1 East (Washington Township) Morgan County,
Indiana. The Twigg site and the neighboring Harmon-Motive facility are the only

industrial sites in a primarily residential neighborhood.

Sanborn Fire Insurance maps, City Directories and Historical Aerial Photographs
were reviewed to help determine site history. The southeast quarter of the main
Twigg building was first constructed and operated prior to 1916 as the CG Chase
Foundry and Machine Shop. The two small buildings to the east of the main
building (Figure 2) were constructed between 1916 and 1942. The three buildings
were variously operated as wood furniture factories, a wire gate factory, an
aluminum fabricator (storm doors and windows), a vehicle repair shop, a
warehouse and a heating and cooling contractor. Twigg Corporation (under a
previous owner) first occupied the main building in the 1960's and took over the

two small eastern building after 1978.

Twigg fabricates metal alloy parts for the aerospace industry and its process
formerly included vapor degreasing of metal parts with chlorinated solvents. The
Indiana Department of Environmental Management Office of Solid and Hazardous
Waste Management (IDEM/OSHWM) inspected the (then current) hazardous
waste accumulation storage area (Figures 2 and 3) in 1991 and issued a letter of
violation requiring sampling. Soil sampling by Twigg in 1991 and 1992 confirmed

the presence of tetrachloroethene (perc or PCE) in the soil in the waste storage







1.2

area. In 1993 Farlow Environmental Engineer, Inc. (now Bruce Carter
Associates, L.L.C. - BCA) was requested to prepare a work plan for an
investigation of the extent and magnitude of contaminants associated with the
former waste storage area (FWSA). The Work Plan was approved by IDEM in
1994 and the investigation was conducted from 1994 to 1998. Twigg filed an
application to the IDEM/Office of Environmental Response/Voluntary
Remediation Program (VRP) in 1997 and the Voluntary Remediation Agreement
(VRA) was signed in September, 1997.

Other Documentation

1991-1992 Alt & Witzig Reports

Two reports dated January 8, and June 8, 1992 were prepared for Twigg by Alt &
Witzig Engineering, Inc. of Indianapolis (A & W, 1992a and 1992b) and were
submitted to IDEM/OSHWM. The reports discuss investigations in 1991-1992
which included 15 boring to depths of 16 to 20 feet in and around the FWSA.

Soil samples were collected continuously, field screened for VOCs and eleven
were analyzed for VOCs. The investigations confirmed the presence of PCE in
shallow soils in the FWSA and in soil near the water table (approximately eight (8)
to 20 feet, BGS) beyond the FWSA.

1996 Harmon-Motive Report

A report dated September 6, 1996 prepared by Heritage Environmental Services,
Inc. was provided to Twigg by Harman-Motive (Harman) and was reported
submitted to IDEM (HES, 1996). The report summarizes groundwater
investigation results and delineates the extent and magnitude of chlorinated and
non-chlorinated VOCs on and near the Harman facility. The CVOCs in the
Harman plume include PCE, TCA and their degradation products. The Harman
data indicate that a groundwater plume of CVOCs are present on its site which

may adjoin the Twigg plume but which does not significantly overlap it. Harman
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1.3

began remediation of the plume in 1996 utilizing soil vapor extraction, air sparging
and nutrient enhancement. Further information on the plume is included in

Section 3.5.
Summary of Results

The investigation showed that the only contaminants present in the FWSA are
chlorinated volatile organic compounds (CVOCs) and metals - lead (Pb),
chromium (Cr) and cadmium (Cd). The metals are limited to the shallow soil in
the FWSA and are below Tier II clean-up goals. The CVOCs are primarily in soil
near the water table and in the groundwater. The CVOC plume in the
groundwater extends around the Twigg site and downgradient (west) about 2
mile. The CVOCs include PCE, 1,1, 1-Trichloroethane (TCA) and their

degradation products. This report details the investigation and its results.







2.0

STATEMENT OF WORK

A “Workplan for Performing a RCRA Investigation” dated March, 1994 was approved by
IDEM/OSHWM. The workplan included a QAPP for the soil investigation. The QAPP
has been modified to include methodologies used for the groundwater investigation
(mostly 1996-98). It is submitted under a separate cover as Appendix A to this report.

2.1  Objectives of Phase II Investigation

(not applicable)

2.2 Site Safety Plan

(see Appendix B)

2.3 Quality Assurance Project Plan

(see Appendix A)







3.0

SITE CHARACTERIZATION

3.1

Baseline Ecological Assessment

3.1.1 Ecological Assessment

Exposure Pathways

There are no ecological exposure pathways associated with the Twigg
groundwater CVOC plume. The plume appears to be stable and the nearest

likely point of discharge is Nutter Ditch, located 3,000 feet downgradient (west) of
the leading edge. Ecological exposure pathways to CVOCs and metals in the
subsurface soil are limited to burrowing animals, tree roots and exposure through

excavation of affected soil.

Surface soil (0-2 inch) likely contains no CVOC due to volatility and the fact that
the Waste drums have not been stored in the FWSA for several years. There is
potential ecological exposure to metals in surface soils thru surface water runoff
from the FWSA. The area is level, with little runoff and high infiltration.
However, some runoff flows to surface drains then through approximately 1500
feet of storm sewers southeast to Sartor Ditch, which flows to Indian Creek 1.5

miles south of the site.

The site, the plume area and all adjoining areas (the affected area) are fully
developed industrial, residential and commercial areas. No endangered,
threatened or rare species, high quality natural communities or areas, surface
water, aquatic life, wetlands, flood plains or riparian zones are present in or near
the affected area. Vegetation and wildlife observed in the affected area are limited
to those typically found in an urban environment. No stressed vegetation or

wildlife was observed.







Expose of surface water runoff to contaminants is possible only in the FWSA,
which is level with little runoff. Some surface water runoff from the FWSA flows
through storm sewers about 1500 feet southeast to Sartor Ditch, which flows to
Indian Creek about 1.5 miles south of the site. Sartor Ditch is a channelized
drainage ditch with limited vegetation and little or no flood plain along most of its
course. For the last 3/4 mile north of Indian Creek the banks are lined with trees
and the ditch is in the 100-year flood-plain (Appendix C, Tab 3). Two minor
wetlands are located adjacent to the ditch 1/4 mile (0.1 acre) and %2 mile (0.5 acre)
north of Indian Creek. The ditch is probably intermittent and may be recharged
from groundwater. Flow was observed to be minimal during the dry fall season
and the ditch may be dry during drought. Sartor Ditch is not shown on the U.S.
Fish and Wildlife Service’s “National Wetlands Inventory Map” as a wetland or
riverine habitat. There are no documented endangered, threatened or rare species

and no high quality natural communities or areas along Sartor Ditch.

Exposure Estimate

Cadmium, Chromium and Lead are present in shallow (0-2 feet) soil above
background levels. No dissolved Cadmium, Chromium or Lead was detected in
shallow groundwater present at approximately nine feet BGS. Therefore, it is
likely that dissolved metals are not detectable in surface water runoff from the
FWSA either. The concentrations of metals in suspended particulate would likely
be similar to that found in the shallowest soil samples (0-6"). Average shallow

soil (0-6") concentrations are:

Cadmium = 3.0 ppm (Background = 0.5 ppm)
Chromium = 216 ppm (Background = 24 ppm)
Lead = 51 ppm (Background = 53 ppm)







Thus, Cadmium and Chromium could potentially be above background levels in
suspended sediment. (See Section 3.5 for discussion of metals concentrations in

soil.)

Sartor Ditch southeast of the Twigg site drains an area of approximately 1,600
acres while the storm sewers near Twigg drain roughly 130 acres and the FWSA is
approximately 0.08 acre. Thus, runoff from the FWSA would likely constitute
less than 0.1% of the flow in storm runoff to Sartor Ditch near Twigg. Storm
sewer discharge from near Twigg likely constitutes roughly 5% of flow in Sartor
Ditch. Thus, metals in suspended sediments from the FWSA would be expected
to cause an increase in the storm sewer discharge of only 0.5% for Cadmium and

0.8% for Chromium above background suspended sediment levels.

Dissolved metal concentrations in the shallow groundwater are below detection
limits (5 ppb) and dissolved concentrations in surface water runoff are likely
proportional to surface soil. Thus, the potential impact of dissolved metal
concentrations on Sartor Ditch are also likely to be trivial. Even if all of the
Chromium (approx. 14 1bs) and Cadmium (approx.0.2 lbs) in the top two inches in
the FWSA were to dissolve into rainwater over a ten year period (40 inches of
rainfall per year) the dissolved concentration in the runoff would be 1.9 ppm
Chromium and 26 ppb Cadmium. The dissolved concentration in the storm sewer
dischérge would only be 1.2 ppb Chromium and 0.02 ppb Cadmium above

background levels.

Potential Effects

For more sensitive aquatic species (salmon, daphnids and cladoceron) the U.S.
EPA recommends an ambient water quality of less than 11 ppb Chromium (U.S.
EPA, 1986). The water quality criterion for Cadmium is approximately 1 ppb (it

is hardness dependent) for the protection of aquatic species.







3.1.2

Risk Characterization

The only potential ecological exposure (other than roots and burrowing animals) is
through storm water runoff to Sartor Ditch. There are no environmentally
significant areas or species on or near the affected area or Sartor Ditch and the
closest wetland is 3/4 mile downstream of the storm water outfall. Worst case
potential discharges of contaminants to Sartor Ditch are well below levels

recommended by the U.S. EPA to avoid stresses on aquatic species.

Background Hydrogeologic Assessment

As estimated from the U.S. Geologic Survey Martinsville Quadrangle ten foot
contour interval 7.5 minute topographic map, the elevations of the site and the
neighboring areas is approximately 605 (+ 5) feet MSL. A survey of the
monitoring wells on the Twigg site and west of the site indicates ground elevation
varies from approximately 603.0 to 606.5 feet MSL. The topography of the
neighborhood is essentially level. Surface drainage from the site is to the
southeast approximately 1500 feet via storm sewers to Sartor Ditch which flows

1.5 miles southwest to Indian Creek and then to the White River.

According to the “Soil Survey of Morgan County”, soil near the site is Martinsville
loam which is characterized as nearly level, deep, well drained soil on outwash
plains (USDA,1981). The soil is typically a brown loam underlain by a clay loam
and a sandy loam to a depth of approximately five (5) feet. The substratum varies

from silty clay loam to sand.

Underlying soils near the site are Holocene age alluvial deposits of sand, gravel
and silt, and Wisconsinin age outwash deposits, chiefly of sand and gravel (IDNR,
1989). Unconsolidated deposits near the site are reported to a depth of
approximately 100 feet (INDR, 1983) below ground surface and are underlain by
Borden group Mississippian Age siltstone and shale (INDR, 1987 and USGS,

8







3.2

1994). Well logs (Tab 4) from Martinsville show primarily sand and gravel
deposits to depths of approximately 100 feet underlain by shale bedrock. Several
logs also identify isolated layers of fine grained material within the sand and gravel.
Martinsville is located within the Norman Upland physiographic region which is

characterized by narrow, flat-topped divides and deep V-shaped valleys.

The aquifer beneath the site is part of a surficial sand and gravel aquifer which
extends throughout the White River Valley. The surficial sand and gravel deposits
extend approximately one mile north, south and east of the site. The aquifer is
hydraulically connected to (and fed by) buried aquifers to the east and drains to the
White River located 2.4 miles west of the site. Typical hydraulic conductivities
for the regional aquifer are 8x10°to 5x10"  cm/sec (USGS, 1994). The water

table is commonly within ten feet of the surface in the valley.

Two small lakes and Nutter Ditch (Figure 1) are approximately downgradient
(west) of the site.  The lakes are former gravel pits which based on interviews
with long-time residents, have been inactive for 20-30 years. They have little or
no drainage basins and likely have little impact on groundwater flow. Nutter ditch
is continuous and likely drains groundwater during high water table or possibly all
the time. Active gravel pits are located on the east bank of the White River and

may be downgradient of the site.

Background Concentrations

In accordance with the 1994 work plan, background soil samples were collected at several
locations and tested for Cadmium, Chromium and Lead. The background borings are 100
to 500 feet from the FWSA and were sampled at the same depth intervals as the borings in
the FWSA. Sampling and analytical methods and results are discussed in Sections 3.3,
3.4 and 3.5. The results showed that some soil samples in the FWSA contain metals

above background concentrations. Cleanup objective for this project will not be based on

9







3.3

background, but will be based on Tier II Cleanup Goals.

Sampling Methodology

The purpose of the investigation was to determine the extent and magnitude of CVOCs
and metals (Cd, Cr and Pb) in the soil and groundwater on and near the Twigg property.
The FWSA was the focus of the metals investigation and appears to be the primary source
area for CVOCs present in the soil and groundwater over an extended area. The
investigations included soil borings, groundwater probes, monitoring wells and private

wells. Sample locations are shown on Figure 4.

The initial phases of the investigation included installation of nearly all of the borings on
and near the Twigg site in 1994-95 to determine the extent of metals and CVOCs in the
soil.. The next phases of the investigation (1996-97) included a groundwater probe
investigation to determine the extent of the groundwater plume. The last phase (1997-98)
of the investigation included installing the remaining monitoring wells and two to three
rounds of groundwater samples to confirm the extent and magnitude of the groundwater
plume. Sampling of private wells was also performed in 1996-98 to evaluate potential

impact on drinking water.

A total of 28 borings (including duplicate and off-set borings) were drilled at a total of 17
locations during this investigation. Drilling was performed by Haskett Drilling Service,
Inc., Soil and Exploration Services, Inc. and Earth Exploration, Inc. using truck-mounted
drill rigs with 3.25-inch or 4.25- inch hollow stem augers (HSAs). Borings in which
monitoring wells were installed were performed with 4.25-inch HSAs, while those in

which monitoring wells were not installed were generally performed with 3.25-inch HSAs.

Split spoon soil samples were collected in 16 of the locations at intervals varying from 0.5

feet to 10 feet, while one boring (MW-9) was blank drilled. At most boring locations on
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and near the Twigg site the soil was sampled at 0.5-foot-intervals to 2 feet then at one-
foot to two-foot intervals to eight feet below grade. Below that depth samples were
generally collected at five-foot-intervals. In borings MW-5 through MW-8 soil samples

were collect at five or ten foot intervals.

The depth of the borings varied from 8.0 feet to 101.5 feet. Four borings locations
(A,B,C,D) were sampled to 8.0 feet and six locations were sampled to depths of 25 to 50
feet. One location each was extended to 60 feet (MW-8), 81 feet (MW-6) and 101.5 feet

(MW-1D).

Approximately 200 soil samples were collected and usually classified based on the Unified
Soils Classification System (ASTM D-2484-85). Soil samples at most locations were
screened by means of field headspace tests with a PID and/or colorimetric tubes. Drilling
information, visual soil classifications and field screening results are summarized on the

boring logs which are included in Appendix E (Tab 5).

Drilling and sampling followed a prescribed program of quality assurance and
decontamination to minimize potential bias of samples. Split spoons, spatulas and other
equipment that came into contact with soil samples were washed with a detergent solution
and rinsed between samples. Procedures also included power washing augers before each
boring and use of disposable gloves when handling soil samples. Sampling procedures are
discussed in detail in the QAPP. Dirilling, soil sampling, screening and decontamination

procedures were performed in accordance with the QAPP.

A total of ten borings were completed as monitoring wells. One monitoring well was lost
(MW-2) and two were nested at the same location (MW-1 and MW-1D). Monitoring
well depth varied from 17 feet to 60 feet. Most well screens were placed based on
groundwater probe results, soil analyses or field screening results to ensure that the peak

CVOC concentration depth is monitored. Monitoring wells were constructed of 2-inch
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I.D. schedule 40 threaded PVC with 10-foot factory slotted 10-slot (0.01 inch) well
screen. The well screens were installed at the water table in MW-1, MW-3 and MW-9,
but below the water table at all other locations due to the sinking nature of the plume. A
single monitoring well (MW-1D) was placed below the plume to confirm thickness and
monitor for changes. The hole annulus of each well was sealed with bentonite and a
flush-mounted steel protective casing with locking cap was installed at the surface.

Information regarding monitoring well construction is summarized on the boring logs (Tab

5).

The groundwater probe survey included collecting groundwater samples by means of a
direct drive sampling system and analyzing the samples in a mobile laboratory. The
sampling and analysis was performed by Innovative Probing Solutions of Mount Vernon,
Illinois. A total of 28 groundwater samples were collected at 18 probe locations from
depths of 17 to 45 feet. At most locations groundwatér samples were collected from one
depth (often 35 feet) but at several locations samples were collected from multiple depths

in order to delineate the vertical extent of the plume.

All groundwater probe samples were analyzed in a mobile laboratory by a gas
chromatograph with a flame ionization detector and an electron capture detector
(GC/ECD). Mobile laboratory QC samples included method blanks and calibration check
samples. To verify field results six samplés were split with the duplicates being analyzed
by a fixed labo‘ratory‘ Results from the standard laboratory analysis of the six samples

averaged approximately twice as high as the mobile laboratory results.

The top of the inner casing of each monitoring well was surveyed by Holloway Associates
of Mooresville, Indiana relative to a benchmark from the City of Martinsville Flood
Boundary Map. The resultant elevations were adjusted by +0.19 foot to match the
surveyed elevations of Harman-Motive’s monitoring wells. The adjustment was made to

allow water levels from Harman-Motive wells to be measured and compared directly with

12







those of Twigg. A single well (MW-1D) was resurveyed by BCA and the elevation
corrected by -0.08 foot.

All groundwater monitoring wells were developed by removing 10 to 20 well volumes of
formation water. The wells were developed until the formation water was essentially free
of fine particulate or monitoring parameters (temperature, conductivity) were stable.

Development was performed with an electric submersible pump or a teflon bailer.

Several rounds of water level measurements were obtained on Twigg wells including one
round (June 26, 1998) which was coordinated with a round of water level measurements
performed by HES on the Harman wells. Groundwater elevations are summarized in

Table 1 and include the Harman wells for June 26.

After measuring the water levels, but prior to sampling, each well was purged by removing

at least three well volumes of formation water. The wells were purged with a teflon
bailer or an electric submersible pump until the water was essentially free of fine

particulate or monitoring parameters were stable.

Two full rounds of groundwater samples were collected on March 25-27 and June 25-26,
1998. Additional confirmation samples were collected on May 22, July 23 and September
9, 1998. A total of 22 monitoring well samples and five monitoring well field QC samples
were collected. Groundwater sampling was performed on March 26-27, 1998 with an
electric pump and on subsequent dates with a bottom-filling, bottom-discharging Teflon

bailer. Groundwater sampling log sheets are included in Tab 6.

To reduce the possibility of cross-contamination of wells and sample bias, all groundwater
sampling equipment was decontaminated between monitoring wells. Wells expected to
have little or no contamination were purged and sampled prior to purging and sampling

wells expected to have higher concentrations of contaminants. This procedure reduces
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the possibility of transferring contaminants to a clean well and obtaining false positive
results for that monitoring well. In addition, to check field procedures, a total of three

field blanks and two field duplicates were collect during the 1998 sampling.

The field blank collected on March 27, 1998 was found to contain approximately 1%
carryover from the previous sample (MW-6). The carry over was probably due to the use
of low density polyethylene (LDPE) for the pump discharge tubing. LDPE has been
shown to sorb CVOCs, thus making decontamination problematic. The impact of carry-
over in the first round of samples was likely trivial since clean wells were sampled first,
then low level wells were sampled and wells with higher CVOC concentrations were

sample last. None-the-less all subsequent sampling was performed with Teflon bailers.

Private well surveys were performed in 1996 and 1998 to determine whether any private
wells were located within the CVOC plume and affected by the plume. In December,
1996 the Martinsville Water Department was contacted to determine what residences in
southern Martinsville utilized private wells as their sole source of water. Thirteen of the
addresses identified were relatively near or potentially downgradient of the plume. Water
samples were sought from all of the locations and four of the locations located closest to
the Twigg and the CVOC plume were sampled on December 3, 1996 or February 19,
1997. 1In July, 1998 a letter (Tab 7) was delivered to every residence within the plume
area requesting information on and access to on-site (backup) private wells. Two
residences were identified and the wells were sampled on July 28, 1998. Well sampling

procedures are discussed in the QAPP.

Sample collection, decontamination, sample containers, preservation, and documentation
procedures were performed in accordance with the QAPP, except as otherwise noted.
Auger cuttings from contaminated locations were drummed and stored on-site to be
treated with the remediation system when it is installed (per agreements with

IDEM/OSHWM and VRP project managers).
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3.4

Sample Analysis

A total of 82 soil samples were analyzed for Cd, Cr and Pb by EPA method 6010 (ICP).
Sample locations, matrices, analytical methods, contains and preservation are summarized
in Table 2. The samples included 20 samples and 23 duplicates/replicates from the FWSA
and 39 samples (including four duplicates) from background locations. A groundwater
sample from the FWSA (MW-1) was analyzed for eight RCRA metals by methods 6010
and 7470 (for mercury). Monitoring well MW-1 was also resampled and analyzed for Pb
by method 7421. Analytical work was performed by PACE (formerly CCAS) of
Indianapolis and National Environmental Testing (NET) of Indianapolis. The laboratory
QAPs are attached to and are summarized in the BCA QAPP (Appendix A). The
analytical laboratory reports and chain-of-custody forms for the soil samples are included
in Appendix H (Tab 8) and the results are summarized in Table 3. The analytical
laboratory reports and chain-of-custody form for the groundwater sample are included in

Tab 9 and the results for Cd, Cr and Pb are included in Table 3.

A total of 20 soil samples from the FWSA were tested for pH by method 9045 by PACE.
The analytical laboratory report is included in Appendix H (Tab 8).

A total of 71 soil samples (including two field duplicates) were analyzed for CVOCs by
EPA methods 8010, 8240 and 8260. These included four soil samples from FB-1 (MW-
1) that were analyzed for all VOCs by method 8240. Fifty-seven of the soil samples
(including two field duplicates) from FB-1 through FB-8 were analyzed for halogenated
VOCs by EPA method 8010. Eleven soil samples from MW-6 and MW-8 were analyzed
for CVOCs by method 8260. The analytical laboratory reports and chain-of-custody
forms for the soil samples are included in Appendix H (Tab 8) and the results are

summarized in Table 4.

A total of 41 water samples were analyzed by EPA method 8260 for CVOCs including 23

monitoring well samples, two field duplicates, three field blanks, six groundwater probe

15







field duplicates, and seven private wells samples. One groundwater sample from
monitoring well MW-1 (March 27, 1998) was analyzed for VOCs by method 8260,
SVOCs by method 8270, PCBs by method 8080, pesticides and herbicides by method
8150. The analytical laboratory reports and chain-of-custody forms are included in
Appendix I (Tab 9) for the monitoring well samples, Appendix J (Tab 10) for the field
probe samples and Appendix K (Tab 11) for the private well samples. The laboratory raw
data printout for MW-1 (March 27, 1998) is included under a separate cover (Volume V).
The laboratory results are summarized in Table 5 for the field probes, Table 6 for the

monitoring wells and Table 7 for the private wells.
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TABLE 2

SUMMARY OF SAMPLE

CONTAINERS AND METHODS
Locations Matrix Method Container Preservation
AtoD, FB-1to Soil 6010 4 oz. Glass w/Teflon- Cool or Ice
FB-8 lined screw cap
FB-1 to FB-8, Soil 8010, 8240, 4 oz Glass w/Teflon- Cool or Ice
MW-6, MW-8 8260 lined screw cap
MW-18 Groundwater 6010, 7421, 500 mL plastic Cool or Ice
7470 w/HNO; to pH<2
All MWs, Fps, Groundwater 8260 40 mL vial w/Teflon- Cool or Ice
Private Wells lined septum, HC1 to
pH<2
MW-18 Groundwater 8270, 8080, 1 L glass Cool or Ice
8150
17
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TOTAL METALS (mg/kg) INFORMER WASTE STORAGE AREA

Aug-94  Dec-94 Dec-94 Aug-94 Dec-94 Aug-94 Dec-94 Aug-94 Dec-94 Bkgnd
Metal [Depth B B2 c C2 D D2 |[Avg+3SD]
Cd 0-0.5 1.4 1.2 <0.5 2.4
Cr 71 97 120 138.1
Pb 18 18 10 1456
Cd 0.5-1.0 <0.5 <0.5 <05 1.6||
Cr 24 8.1 29.0|
Pb 273.3|
Cd 7015 05| 00|
Cr 6.5 79|
Pb 24 88.5 _
Cd 1.5.2.0 <0.45| 0.0
Cr 6l 9.7]
Pb <4.5] 25.0
Cd 3.0-40 Ao.m_ 0.0 _
Cr 13| G.m*_
_‘_uu 92] 7
>Background Avg+3SD *“*mean of sample, two lab duplicates and one field duplicate:
n of sample and field duplicate Cd Average (15,2.1,17,9.7) = 10.95
Cr Average (130, 18, 180, 140) = 117
Pb Average (60, 18, 1000, 41) = 279.75
This sample shows excessive heterogeneity.
TOTAL METALS (mg/kg) IN BACKGROUND SAMPLES
Metal Depth FB-2 FB-2b FB-3 FB-4 FB-4b FB-5 FB-6 FB-7 FB-8 | Average [ SD (n-1) [Avg + 350
Cd 0.0-0.5 0.70 1.80 0.50 0.60 0.00 0.00 0.00]| 0.51 0.64 2.45]
Cr 12.00 110.00 8.90 8.20 14.00 6.60 6.80| 23.79 38.11 138.13,
Pb 10.00 63.00 82.00 100.00 49.00 33.00 3700 5343 30.74]  145.65]
Cd 0.5-1.0 1.00 0.00 0.00 0.60 0.00 0.00 0.70]| 0.33 0.43 1.61
Cr 24.00 8.60 6.60 8.60 4.90 7.70 7.30)| 9.67 6.45 29.01
Pb 110.00 51.00 29.00 100.00 8.50 0.00] 19000 69.79 67.85] 273.34|
Cd 1.0-15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]| 0.00 0.00 0.00]|
Cr 5.70 7.15 5.30 5.50 5.00 6.00 5.80 6.70 m.wm*_ 5.88 0.67 7.89||
Pb 18.00 21.50 77.00 9.00 0.00 6.80 0.00 6.40 0.00 15.41 24.36 88.48||
Cd 1.5-2.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00] 0.00 0.00 0.00||
Cr 7.00 5.90 6.60 8.20 6.90 5.90 4.80|| 6.47 1.07 9.69||
Pb 10.00 15.00 15.00 9.40 5.40 950 0.00|| 9.19 5.28 25.02]|
Cd 3.04.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00|| 0.00 0.00 0.00]|
Cr 6.20 17.00 6.00 5.60 7.40 11.00 5.30 7.50 w.mo.__ 8.36 3.73 19.54)|
Pb 0.00 0.00 0.00 0.00 0.00 0.00 6.70 0.00 0.00] 0.74 2.23 7.44)
Mean of sample and field duplicate: FB-2b (1.0-1.5), FB-6 (3.0-4.0), FB-8 (1.0-1.5)
J. W. Kilmer METALS XLS Bruce Carter Associates, L.L.C.
B B B B B b BN B B D B BE B D D N e







TABLE 4
SOIL SAMPLES - VOCs
ANALYTICAL LABORATORY RESULTS
TWIGG - MARTINSVILLE, Project No. 7403

Other Volatile Organic Compound (ppm)
Boring Depth (ft) VOCs PCE TCE 1,1-DCE c-DCE TCA 1,1-DCA
FB-1 0.5-1.0 1 0.700 0.012 - - 0.0041 -
(MW-18) 4.0-6.0 1,2 0.260 0.0063 - - 0.007 -
9.0-11.0 1 42.000 - - - 0.580 -

MW-1D

FB-2
(MW-2)

23

5.0-11.0

FB-3 0.780 - - - 0.210 .

(MW-3) [14.0-160 0.410 - - - 0.260 -
19.0-21.0
e

FB-4

(MW-4)
18.5-20.5 3.000 - - - 3 3
235255 0530 - 0.032 - 1.700 -
28.5-30.5 - - - - 0.400 5
3403

FB-5

FB-6 4050 - - - - - -
9.0-10.5 - 0.110 - - - - 3
14.0-155 0.750 - - 5 : N
19.0-20.5 7.700 - - - ; »
24.0-255 1.700 - - - - -
29.0-30.5 - - - - 0.027 -

FB-7

FB-8

14.0-15.5 - - - - 0.130

19.0-20.5 0.490 - 0.015 - 0.550 -
24.0-255 - - - - 0.500 -
29.0-30.5 - - - - 0.052 -
34.0-35.5 -

39.0-40.5 - - - - 0.030 -
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TABLE 4 (CONT.)
Twigg Corporation
PN: 7403
Volatile Organic Compound (ppm)

{Boring [ Depth(ft) | Note PCE TCE 1,1-DCE |  cDCE TCA | 1,1-DCA
MwW-6 45.0 5 - - - 3.000

55.0 5 - - R

60.0 5 - - .

65.0 5

4{5-8S.
95 - 96 5 - - -
99.5 - 100 5 - - -
MW-8 45.0 5 - - -
60.0 5 - - - 0.028 0.021
TIER Il Residential Goal | Surface 125 58.2 1.07 1,000 1,000 1,000
Subsurface 0.227 0.076 0.084 171 229 40.1
TIER Il Non-Resid Goal | Surface 101 25 0.15 1,000 1,000 973
Subsurface 8.01 25.7 0.08 102 1,000 1,000
NOTES:
1) Methylene chloride was detected in sample as well as in blank or value was between the Minimum Detection Limit and the Practical Quantification Limit;
other VOCs ND

2) Acetone was detected between the Minimum Detection Limit and the Practical Quantification Limit
3) Methylene chioride was detected in sample.

4) Mean of sample and field duplicate

5) DL =5 ppb

"-" = none detected

e = not analyzed

=Clean for two or more consecutive samples







TABLE 5

GROUNDWATER PROBE SURVEY
MOBILE & FIXED LAB RESULTS
TWIGG - MARTINSVILLE

Volatile Organic Compound (ppb)
Probe t-DCE,
Location Depth (ft) PCE TCE ¢-DCE TCA 1,1-DCA | VC&CA Lab
December 4-5, 1996
FP-1 16.9 <1 <1 <1 <1 <1 mobile
25.0 <1 <1 9 1662 7 mobile
35.0 <1 <1 15 3513 7 mobile
45.0 <1 <1 4 895 5 mobile
15.0 <2 <2 <2 <2 <2 <2 fixed
25.0 <2 <2 19 3100 89 <2 fixed
35.0 <2 <2 44 8000 660 <2 fixed
45.0 <2 <2 27 2700 700 <2 fixed
FP-2 17.4 <1 <1 <1 <1 <1 mobile
25.0 <1 <1 <1 <1 <1 mobite
FP-3 17.4 <1 <1 <1 <1 <1 mobile
25.0 <4 <4 <1 6 <4 mobile
35.0 <1 BMDL <1 2754 <1 mobite
FP-4 17.1 <1 <1 <1 <1 <1 mobile
FP-5 17.5 <1 <1 <1 <1 <1 mobile
35.0 <1 <1 <1 <1 <1 mobile
FP-6 35.0 <1 <1 <1 <1 <1 mobile
FP-7 35.0 <1 <1 <1 1320 <1 mobile
FP-8 35.0 <1 <1 <1 <1 <1 mobile
FP-9 35.0 <1 <1 <1 <1 <1 mobile
45.0 <1 <1 <1 <1 <1 mobile
April 9-10, 1997
FP-10 20.0 <1 <1 <1 7 <1 mobile
20.0 <5 <5 <5 19 <5 <2 fixed
FP-11 15.0 3 <1 <1 <1 <1 mobile
15.0 <5 <5 <5 <5 <5 <2 fixed
FP-12 25.0 <1 <1 <1 5 <1 mobile
35.0 <1 <1 <1 74 <1 mobile
45.0 <1 <1 <1 109 <1 mobile
FP-13 35.0 <1 <1 <1 <1 <1 mobile
FP-14 35.0 <1 <1 <1 <1 <1 mobile
FP-15 35.0 <1 <1 <1 <1 <1 mobile
FP-16 35.0 <1 <1 <1 <1 <1 mobile
FP-17 35.0 <1 <1 <1 <1 <1 mobile
FP-18 20.0 <1 <1 <1 <1 <1 mobile
J.W. Kilmer voc_data.xls Bruce Carter Associates







TWIGG - MARTINSVILLE, IN

TABLE 6
GROUNDWATER MONITORING WELLS
SUMMARY OF ANALYTICAL LABORATORY RESULTS

Project No. 7403
(thru September, 1998)

Volatile Organic Compound (ppb

Monitoring Screen Total
Well Depth (ft)] Date PCE TCE ¢-DCE | 1,1-DCE TCA 1,1-DcA | t+DCE | cvocs
MW-1S 7-17 6/26/98 | 7000 140 21 3 <5 <5 <5 7164
3/27/98 | 2800 <5 <5 <5 11 <5 <5 2811
MW-1D 50-60 9/9/98 <1 <1 <1 <1 <1 <1 <1 <1
9/9/98 <1 <1 <1 <1 <4 <4 <1 <1
7/23/98 <1 <1 <1 <1 <1 <1 <1 <1
6/25/98 | 490 33 7 <5 59 <5 <5 589
3/27/98 <1 <1 <1 <1 <1 <1 <1 <1
MW-3 7-17 6/26/98 180 <5 10 <5 64 <5 <5 254
4/8/98 210 3 19 <1 62 3 297
MW-4 15-25 | 6/26/98 | 8200 110 30 5 630 <5 <5 8975
6/26/98 | 8200 130 73 <1 880 12 <5 9295
3r27/198 | 7600 61 29 <1 440 6 <1 8136
6/13/96*] 6100 <50 <50 <50 280 <50 6380
9/14/95*] 10000 160 13 14 1200 <5 11387
MW-5 30-40 6/25/98 <1 <1 <1 <1 <1 <1 <1 <1
3/27/98 <1 <1 <1 <1 <1 <1 <1 <1
MW-6 30-40 6/25/98 <5 <5 38 380 7900 46 <5 8364
3/27/98 <1 <1 32 320 7100 39 <1 7491
MW-7 26-36 6/25/98 <1 <1 <1 <1 <1 <1 <1 <1
3/26/98 <1 <1 <1 <1 <1 <1 <1 <1
MW-8 40-50 | 6/25/98 <5 <5 <5 <1 <5 32 <5 32
5/22/98 <5 <5 <5 <5 <5 26 <5 26
3/27/98 <1 <1 <1 <1 <1 29 <1 29
MW-9 10-20 6/25/98 <1 <1 <1 <1 <1 <1 <1 <1
3/27/98 <1 <1 <1 <1 <1 <1 <1 <1
Fid Eq Blnk| after Mw1D| 9/9/98 <1 <1 <1 <1 <1 <1 <1 <1
Fid Eq Blnk| after Mw4 | 6/26/98 <1 <1 <1 <1 <1 <1 <1 <1
Fid Eq Bink| after Mvwe | 3/27/98 <1 <1 <1 <1 52 <1 <1 52
Tier !t Residential Goal 5 5 70 7 200 640
Tier || Non-Residential Goal 56 260 1022 7 9198 10220
* sampling and analysis performed by HES for Harmon
ABREVIATIONS
PCE = tetrachloroethene 1,1-DCE = 1,1-Dichloroethene VC = Vinyl Chloride
TCE = trichloroethene TCA = 1,1,1-Trichlorcethane CA = Chloroethane

¢-DCE = cis-1,2-Dichloroethene

t-DCE = trans-1,2-Dichloroethene

DCA = 1,1-Dichloroethane
CVOCs = Chlorinated Volatile Organic Compounds







TABLE 7
PRIVATE WELL SURVEY
ANALYTICAL LABORATORY RESULTS - SUMMARY
MARTINSVILLE
Volatile Organic Compound (ppb)

Well
fLocation Depth (ft)] PCE TCE ¢-DCE TCA 1,1-DCA { 1,1-DCE t-DCE VC & CA Total
December 3, 1996

960 S. Ohio unkn <2 <2 <2 <2 <2 <2 <2 <2
910 S. Grant unkn <2 <2 <2 <2 <2 <2 <2 <2
Twigg Well unkn <2 <2 <2 <2 <2 <2 <2 <2
February 19, 1997

1310 S. Cherry | unkn <5 <5 <5 <5 <5 <5 <2 <5
610 W. Dixon unkn <5 <5 <5 <5 <5 <5 <2 <5
July 28, 1998

1060 S. Ohio 25-29 <5 M 210 160 17 30 <5 458
1139 Marilyn 19-23 <1 <1 <1 <1 <1 <1 <1 <1

ABREVIATIONS

PCE = tetrachloroethene

TCE = trichloroethene

¢-DCE = cis-1,2-Dichloroethene
t-DCE = trans-1,2-Dichloroethene
1,1-DCE = 1,1-Dichloroethene
VC = Vinyl Chloride

TCA = 1,1,1-Trichloroethane
DCA = 1,1-Dichloroethane

CA = Chloroethane

— T T ——
OTHER RESIDENCES RELYING ON PRIVATE WELLS FOR WATER SUPPLY

ADDRESS RESPONSE

940 South St. Clair Street No Answer

940 East Gray Street Resident Declined Sample
990 East Warren Street No Answer

1340 South Catherine Street Resident Declined Sample
1390 South Catherine Street No Answer

1330 South Josephine Street No Answer

1290 South Marion Street No Answer

1340 South Mulberry Street No Answer

590 West Dixon Street Resident Declined Sample

JW. Kilmer voc_data.xls

Bruce Carter Associates







3.5

Site Investigation Results

3.5.1 Hydrogeologic Investigation Results

Boring logs are included in Tab 5 and soils are summarized on Cross-
Section AA’ (Figure 8). The cross-section location is shown on Figure 4
and the regional hydrogeology is summarized in Section 3.1.2. Subsurface
soils in the study area are alluvial or outwash deposits, primarily of sand.
Sand deposits extend to approximately 100 feet and are underlain by
siltstone or claystone. Boring MW-6 extended to 101.5 feet and
encountered clay at 100 feet and shale at approximately 101 feet BGS.
Soils overlying the bedrock are predominantly well graded and poorly
graded fine to medium sand with trace to little fines and gravel. Sand and
gravel layers were identified at MW-6 and MW-8 at approximately 45-50
feet and at MW-6 at approximately 70-96 feet BGS. At MW-1 a layer of
silt with little clay and little to some fine sand was found at 75 feet to
termination of the boring at 81 feet BGS. A layer of silty sand was also

identified at MW-1 at approximately 55 to 60 feet BGS.

Near the ground surface a layer of finer-grained soil was found which was
typical.ly silty sand, but also included clayey sand and some sandy lean clay
or silt. The ground surface in covered with pavement (roads and parking
lots), buildings, topsoil/grass and gravel (FWSA). The surficial silty sand
layer varies in thickness from zero at MW-4 to approximately 12 feet at

FB-8 and is generally 6-10 feet thick.

Water level measurements are listed in Table 1 for five dates. Groundwater
fluctuated from over 10 feet to approximately 7 feet BGS at MW-1 in the
FWSA. The high water level in June, 1998 corresponded to a month of

high precipitation, but may also be indicative of the seasonal fluctuation.

18







The water level data for June 26 includes the Harmon wells as well as the
Twigg wells. The water table elevations for June 26 are shown on Figure
4 and the potentiometric contours are plotted for the affected area. The
apparent groundwater flow direction is west to west-southwest. Review of
water level data for other dates shows little variation in the apparent

groundwater flow direction.

Nested wells (MW-1 and MW-1D) are located in the FWSA and are
screened at 7-17 feet and 50-60 feet, respectively. No difference was
observed in the water levels in these two wells indicating the absence of a
vertical hydraulic gradient. Based on the difference between the
groundwater elevations at MW-1 and MW-8 (a distance of 2220 feet) the
gradient varied from 0.0024 (2.4 feet per thousand) in March, 1998 to
0.0020 (2.0 feet per thousand) in June, 1998.

Constant head permeability tests were performed on eight of the nine
monitoring wells during this investigation. The field data and calculations
are included in Appendix L (Tab 12) and the results are summarized in
Table 8. Based on the method of Bower & Rice (Bower, 1976) the
hydraulic conductivity varies from 1.2 x 10 cm/sec at MW-9 to 6.9 x 107
cm/sec at MW-8. The variation in conductivity relates to soil type in that
MW-9 is screened in sand and gravel and has the highest conductivity.
Monitoring wells MW-1, MW-1D and MW-9 were screened partly in silty
sand layers (or were at a depth likely to include silty sand) and were found
to have lower conductivities. Monitoring well MW-3 was not tested but
has a lower conductivity (based on slow recharge) apparently due to higher

silt content in the soil.
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TABLE 8

Summary of Monitoring Well

Permeability Tests

Twigg, Martinsville, Project 7403

Location Constant Head Permeability
Results (cm/sec)

MW-1 8.5x 107
MW-1D 9.8x 107

MW-4 4.9x107?

MW-5 1.8x 102

MW-6 22x10%

MW-7 2.9x10%

MW-8 6.9 x 107

MW-9 1.2x 103

Geometric Mean Permeability = 1.6 x 10 cm/sec

20







3.5.2

The geometric (logarithmic) mean of a series hydraulic conductivity
measurements at independent locations is considered to be the best
statistical representation of the conductivity of the layer as a whole. The
geometric mean hydraulic conductivity of eight wells tested was found to
be 1.6 x 10 cm/sec (45 feet/day). This‘permeability is within the range of

published values (8 x 107 to 5 x 10 cm/sec) for the regional aquifer
(USGS, 1994).

The average (or apparent) horizontal linear velocity (v) of the groundwater

in the aquifer can be evaluated from:

v =K (dh/dL)/n

Where dh/dL is the groundwater flow gradient, K is the hydraulic

conductivity and n, is the effective porosity. Assuming:
K= 1.6 x 107 cr/sec
dh/dL = 0.0022
n, = 0.20 (typical value for sand)

then the average linear horizontal velocity of the groundwater in the aquifer

would be approximately 1.8 x 10 cm/sec (182 ft/year).
Sample Analysis Results
The analytical laboratory reports and chain-of-custody forms are included

in Tabs 8, 9, 10 and 11 and the lab results are summarized in Table 3

through 7.
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Metals

Based on the results summarized in Table 3, all samples are within the Tier
IT Non-Residential Goals. Several soil sampling locations for Cd, Cr and
Pb in the FWSA are more than three standard deviations above the mean of
the background samples. The background samples were obtained from 200
to 800 feet from the FWSA. At one sample location (Boring A, 0-0.5
feet) Cr and Pb were each found in a single sample above the Tier II
Residential goal (1600 ppm versus 135 ppm for Cd and 1000 ppm versus
400 ppm for Pb). However, several field duplicates and laboratory
duplicates were performed at that location (Boring A, 0-0.5 feet) and all
other laboratory results indicated much lower concentrations. The average
of six analyses for Cr and Pb (as well as Cd) at Boring A, 0-0.5 feet was
below the Tier II Residential Goal.

One groundwater monitoring well was sampled and tested for dissolved
metals (8 RCRA metals) including Arsenic, Barium, Cadmium, Chromium,
Lead, Mercury, Selenium and Silver. None of the analytes (except Barium
at 0.034 ppm) was detected above the reporting limit. The concentrations
of Cd, Cr and Pb, if present, are below the Tier II Residential Goal for

groundwater.

Non-Chlorinated VOCs. SVOCs and pH

Four soil samples (0.5-1.0, 4.0-6.0, 9.0-11.0, 14-16) from FB-1 and one
groundwater sample from MW-1 were analyzed for VOCs by method 8240
or 8260. No non-chlorinated VOCs were detected above the reporting
limit in any of the samples. Acetone was detected in two soil samples
below the reporting limit but was not detected in the groundwater.

Acetone is a common laboratory contaminant and its presence may have

22







been a laboratory artifact.

Twenty (20) soil samples from the FWSA were tested for pH by method
9045. The pH values ranged from 7.94 to 9.66 and averaged 8.40. The
highest pH values were at the surface (0-1.0 feet) and were due to the

presence of limestone gravel.

A groundwater sample from MW-1 was analyzed for SVOCs, PCBs,
Pesticides and Herbicides (Tab 9). No SVOCs, PCBs, Pesticides, or
Herbicides were detected. Monitoring well MW-1 is located in the center
of the FWSA and is screened (7-17') at the top of the aquifer (typically 8-9
feet). This is the most likely location to find contaminants, if they were
present. These data appear to confirm the absence of hazardous materials

other than CVOCs, Pb, Cd and Cr in the FWSA.

Petroleum range gasoline hydrocarbons were reported detected by the
mobile laboratory (Tab 10) during one of the groundwater probe surveys.
The most significant levels were west of the plume area, near Morton
Avenue. However, the observed levels were very low and no benzene,
ethylbenzene, toluene or xylene (BETX) was detected in a confirmation

(split) sample analyzed by the (fixed) analytical laboratory.

Chlorinated VOCs - Soil

Methylene Chloride (MeC1) was detected in most of the soil samples from
four (of approximately ten) analytical batches. The concentrations were
low and there was no apparent pattern to the detections. MeC1 was also
detected in the laboratory method blank for three of the four affected
sample batches. No MeC1 was detected in the groundwater at MW-].

Therefore, the reported detection of MeC1 in the soil samples is almost
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certainly a laboratory artifact.

Six chlorinated VOCs were detected in the soil and/or groundwater at or
near the Twigg site. These include Tetrachloroethene (PCE),
Trichloroethene (TCE), cis-1,2-Dichloroethene (c-DCE), 1,1,1-
Trichloroethane (TCA), 1,1-Dichloroethane (DCA) and 1,1-
Dichloroethene (1,1-DCE). No other CVOCs were detected in the soil or
groundwater. Tables 4, 5, 6 and 7 summarize the analytical laboratory
reports for soil, groundwater probes, groundwater monitoring wells and

private wells, respectively.

CVOCs were detected in a total of 34 soil samples including samples from
the vadose zone, from the top of the aquifer and from the aquifer matrix.

CVOC was detected in both surface soil (0-2 feet) and subsurface soil (>2

feet) in the FWSA. The maximum concentration in the soil was found to
be 42.0 mg/kg (ppm) in FB-1 at 9.0-11.0 feet. The water table at MW-1
(FB-1) varies from approximately 7 to 10 feet BGS, thus the sample was

from the top of the aquifer or the capillary fringe.

No CVOCs were detected in vadose zone soils outside the FWSA (Figure
5). At the capillary fringe/ top of the aquifer CVOC was found to extend
an estimated 400 feet west of the FWSA (Figure 6). Beyond the limits
indicated on Figure 5, CVOC, if present, is found only below the top of the

water table.

CVOC was confirmed to be in the soil at depths of up to 65 feet BGS
(MW-6). CVOC (TCA and DCA) was also reported detected in the two
deepest samples from MW-6 at 95-96 and 99.5-100 feet. However, both

samples are likely to be sampling or analytical artifacts since they are
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separaied from the plume and (in the case of the deepest sample) are from
a dense clay layer not conducive to contaminant migration. In any case,
the concentrations of TCA and DCA in the two deep samples are below
levels of concern. A single soil sample form MW-1D at 55.5-56.0 feet
was reported to contain PCE (below the Tier II goal for residential
property). Monitoring well MW-1D is screened from 50 to 60 feet and no

PCE was detected in groundwater from the well in three of four samples.

Subsurface soil (>2 feet) on the Twigg property exceeds the Tier II non-
residential goal for PCE and 1,1-DCE. Subsurface soil off the Twigg
property exceeds the Tier II Residential goal for PCE (and possibly 1,1-
DCE) near and below the water table. Other CVOCs do not exceed Tier

1T goals in the soil.

Below the water table, the presence of CVOC in the soil is indicative of its
presence in the groundwater at that point. Thus, soil concentrations were
used to help define the extent and magnitude of CVOCs in the

groundwater.

Chlorinated VOCs - Groundwater

CVOCs were detected in grouﬁdwater samples from six of 18 probe
locations (at multiple depths), five of nine monitoring wells (multiple
sampling events) and at one of eight private wells tested. Concentrations
of CVOCs range to over 7,000 ppb at MW-1, MW-4 and MW-6. The
concentrations of individual analytes ranged up to 8200 ppb PCE, 160 ppb
TCE, 73 ppb ¢-DCE, 7900 ppb TCA, 46 ppb DCA and 380 ppb 1,1-DCE.
PCE was the only compound found in the groundwater on Twigg property

in excess of Tier II Non-Residential goals. PCE, TCE, TCA and 1,1,-
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DCE were found or are estimated to be present in groundwater off the

Twigg site in excess of the Tier II Residential goals.

No CVOCs were detected in MW-9, MW-1D, MW-5 and MW-7 at a limit
of 1 ppb. CVOCs were reported in a sample from MW-1D on June, 1998
(589 ppb) but not in March, 1998 nor in resampling in July and September
1998. The data from June is most likely a sampling or analytical artifact.

The estimated horizontal and vertical extent and magnitude of CVOCs in
the groundwater are shown on Figures 7,8 and 9. The concentration
isopleths are based primarily on monitoring wells and are supplemented by
groundwater probe results and soil concentrations. The concentration
isopleths are also shown for the adjoining Harman-Motive plume. The
Harman plume isopleths are taken from 1996 report provided by Harman.
Since remediation of the Harman plume began in 1996, it is likely that

concentrations in the center of the plume have decreased.

Based on the analytes and concentrations at MW-4, FB-8, HMW-19, 24,
25, and 31 the CVOCs detected in HMW-31 and 25 are likely due to
transverse dispersion from the axis of the Twigg plume near MW-4 and

FB-8, while CVOCs at HMW- 19 and 24 are due to the Harmon plume. It

is not known, but is possible that some overlap of the plumes is present

east of HMW 24 and 25.

The center of the Twigg plume extends cross-gradient north from south
street to the southern edge of the main Twigg building. Only moderate
transverse dispersion is evident, while substantial downgradient migration
has occurred. The Twigg plume is estimated to be 2,850 feet long and 650

feet wide at it’s widest. The total affected area is approximately 8.2 acres,
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while the area in excess of Tier II goals is somewhat less. In the western
two-thirds of the plume the predominant species is TCA and the Tier II
goal is 200 ppb TCA. The eastern third of the plume is predominantly PCE
and the Tier II goal is 5 ppb PCE (56 ppb on the Twigg site).

The plume varies from 7 to 11 feet thick at MW-6 and FB-2 to
approximately 55 feet thick at MW-6. The CVOCs appear to have
entered the aquifer primarily in the FWSA and migrated downgradient to
the west. The center of the plume quickly sinks below the top of the
aquifer and within approximately 400 feet downgradient of the FWSA no
CVOCs are found in the groundwater at the top of the aquifer (Figure 8).
The center of the plume sinks from the top of the aquifer (10 feet) at MW-
1, to 15-20 feet at MW-4, to 20-25 feet at FB-8, to 35 feet at MW-6 and
to 45 feet at MW-8.

Concentrations of CVOC at MW1 varied substantially between two
samplings: 2811 ppb on March 27 and 7164 ppb on June 26. The
difference is likely due to change in the water level, which rose three feet
from ten to seven feet BGS. Monitoring well MW-1 is screened at 7-17
feet and the highest soil CVOC concentrations were found at MW-1 at the
water table. Thus, changes in the water table would be expected to affect
the groundwater concentrations. Other wells varied only slightly because
they are screened below the top of the aquifer, where the concentrations

are more Stable.

The variation of the plume from primarily PCE in the eastern one-third to
primarily TCA in the western two-thirds may reflect two factors. The
most recent (since the 1980's) degreasing solvent in use at Twigg was

PCE, but may have been primarily TCA in the past. The western part of
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plume may reflect prior usage of TCA. The second factor is
chromatographic separation. TCA has a higher solubility and lower K.
(organic carbon to water partition coefficient) than PCE; thus TCA

migrates and disperses faster and farther.

The presence of TCE, ¢-DCE, DCA and 1,1-DCE is due to microbial
sequential reductive dechlorination of PCE and TCA (Bouwer, 1983,
Barrio-Lage, 1985; Chaudhry, 1991) TCE and ¢-DCE are anaerobic
biodegradation products of PCE, while DCA and 1,1-DCE are the
degradation products of TCA. The presence of 1,1-DCE may also be due
to abiotic degradation (Vogel, 1987). These are the likely degradation

pathways:

PCE---> TCE---> ¢-DCE---> Vinyl Chloride (VC)---> Ethylene---

> Carbon Dioxide
TCA---> DCA---> Chloroethane (CA)---> Carbon Dioxide

TCA---> 1,1-DCE---> Viny!l Chloride---> Ethylene --->Carbon

Dioxide

Many samples were also analyzed for VC and CA, but none was detected.
This may be due to rapid dispersion, volatilization and degradation and/or

low rates of generation of VC and CA.

Addresses identified in the private wells survey as using on-site private
wells are shown on Figures 4-and 7. Groundwater samples were tested
from eight private wells including two (Twigg well and 1060 S. Ohio St.)
located within the plume area. No CVOCs were detected in any of the

wells except 1060 S. Ohio St. (Table 7).
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The three locations in or closest to the plume (Twigg well, 1060 S. Ohio
St. and 1139 Marylin St.) are back-up wells used solely for non-potable
purposes (car washing, yard and fire suppression). Affected residents
were notified of the results of the survey and requested to continue
restricting groundwater use to non-potable activities (Tab 7). No evidence
of cross-connections was observed at any of the locations with both a

private well and city water.

CVOC Migration Rate

All dissolved aquifer constituents adsorb to and desorb from the aquifer
solid matrix. When at a dynamic equilibrium and assuming a linear
relationship, this distribution between the solid and liquid phase can be

described by a linear equilibrium distribution coefficient (K):

K, = mg chemical adsorbed/kg soil
mg chemical dissolved/liter of water

Soil and groundwater concentrations were measured at the same depth at
MW-8, MW-6 and MW-4 (see Figure 7 and Tables 4, 5 and 6). At MW-8
the K, value for 1,1-DCA may be estimated as:

K, = (150 ug/kg)/(109 ug/l) = 1.4 Vkg
At MW-6 for 1,1,1-TCA K, may be estimated:

K, = (3,000 ug/kg)/(2,700 ug/kg) = 1.1 I/kg

At MW-4, based on average soil values in the screened interval, K for

PCE may be estimated:
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K, = (3977 ug/kg)/(7900 ug/kg) = 0.5 V/kg at MW-4
It has been commonly found that K, is directly related to the organic
carbon content (£f,.) of the solid phase. Therefore, an organic carbon
distribution coefficient (K,) is often used:

K, =K/f,

The VRP Guidance Manual lists the following K values:

Compound K, (Vk
PCE 66.9
TCA 142
DCA 302

Based on the estimated K, values and the literature values for K, the f,. at the

four locations may be estimated as:

Location f. %_QQ
- MW-8 0046 46

MW-6 0.0077 0.77

MW-4 0.0074 0.74

A typical aquifer soil would be expected to contain approximately 0.01% to 1.0%
total organic carbon. The £, calculated for MW-8 is higher than normally found in

an aquifer soil matrix. Ifthe f,, value calculated for MW-4 and MW-6 is used for
MW-8 then the K; for DCA wouldbe.
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K,=K,F,=302x0.0076 = 0.23 Vkg

oc — oC

The adsorption of dissolved organic species from the groundwater onto the solid
matrix has the effect of retarding the migration of dissolved organic constituents
such as PCE. The average downgradient velocity of the retarded species (v,) at
50% of the initial concentration can be described by the relationship:
v,=Vv/[1 + (b/n,) x k,]
v = average linear groundwater velocity (182 feet/year)
b = bulk density of solid matrix (1.99 kg/1 or 124 Ib/ft’)
n, = effective porosity (0.20)
K, = distribution coefficient
= (.23 l/kg for DCA at MW-8
= 1.1 l/kg for TCA at MW-6

=0.5 I/kg for PCE at MW-4

This suggests that the average downgradient contaminant migration velocity may

be approximately:

Compound Location V, est. (ft/yr)
DCA MW-8 55

TCA MW-6 15

PCE MW-4 30

Based on site history PCE may have been in the groundwater for 10 to 20 years.

The leading edge of the PCE plume has migrated approximately 700 feet







downgradient from the FWSA. The average migration rate for the edge of the
PCE plume has been 35-70 feet per year. Similarly, the leading edge of TCA has
migrated approximately 2,000 feet in 20-40 years, suggesting an average travel
rate of 50-100 feet per year. The leading edge of DCA is approximately 2600 feet
downgradient suggesting an average migration rate of 65-130 feet per year.

These rates are similar but slightly higher than current travel rate estimates based

on Ky

All plumes eventually stabilize and CVOC plumes that are 20 to 40 years old are
usually considered stable. The monitoring results at the leading edge of the plume
(MW-8) and near the center of the plume (MW-4 and MW-6) have been stable

during the investigation. Thus, it is likely that this plume is also stable.







4.0

CONCLUSIONS

4.1

4.2

Summary of Extent of Contamination

The horizontal and vertical extent of CVOCs and metals appears to be well
defined. Metals (Cd, Cr and Pb) are above background levels in the surface and
subsurface soil in the FWSA but were below Tier II goals and were not detected in
the groundwater. CVOCs were detected in the soil at up to 42,000 ppb in the
FWSA and in the groundwater at up to 8704 ppb in the groundwater plume. The
CVOCs detected were PCE (and degradation products TCE and ¢c-DCE) and TCA
(and degradation products DCA and 1,1-DCE). The groundwater CVOC plume
extends approximately 2,600 feet downgradient (west-southwest) from the FWSA
and is probably stable. The CVOC plume sinks as it migrates westward and was
not detected at the top of the aquifer beyond approximately 400 feet west of the
FWSA. No other VOCs, SVOCs, PCBs, Herbicides, Pesticides or Metals were
detected in the groundwater in the FWSA.

Summary of Potential Risks

Potential human exposure pathways include excavation of soil on the Twigg site,
ingestion of groundwater and exposure to vapors through migration to basements.
Direct exposure to affected soils in the FWSA could occur during subsurface
excavation. Vapor migration may occur laterally through the vadose zone or
upward from the top of the aquifer. The area of exposure to vapor migration is
limited to the area with CVOC at the top of the aquifer. This includes the Twigg
site, and seven residential and one business site south and west of the Twigg site.
Based on visual inspection, only one of the residences is thought to include a

basement.







4.3

Drinking water throughout the project area is provided by the City of Martinsville.
The city wellfield is located one mile northwest of the site and is not downgradient.
Three private wells located in or near the plume are back-up wells used solely for
non-drinking water purposes. Several residences rely on private wells for drinking
water but are not near the plume. Five such residences were tested for CVOCs
and none were detected. The nearest downgradient private wells are 600-1,600

feet west-southwest of the leading edge of the plume.

Preliminary Remedial Options

6.3.1 Metals

No remedial action is anticipated for the metals in the soil in the FWSA. All
individual replicates are below the Tier IT non-residential goals for cadmium,
chromium and lead. The average concentrations for each sample location/depth
are below the Tier II residential goals. Therefore the site will be closed with

respect to metals under the Tier IT goals without remediation.

6.3.2 CVOCs - Cleanup Goals

The CVOC plume extends under 50-60 individual properties in excess of Tier II
residential goals for PCE, TCA, TCE or 1,1-DCE.

No CVOCs are present at the top of the aquifer for the western two-thirds of the
plume. Therefore the only potential exposure route is through drinking water. If
access to drinking water could be controlled through deed restrictions, then a risk
assessment could be performed to determine appropriate clean-up goals in the
absence of immediate potential exposure routes. In the eastern one-third of the
plume CVOC is present at the top of the aquifer. If access to drinking water were
controlled through deed restrictions, a risk assessment would be needed to

established appropriate clean-up goals based on vapor phase exposure only.
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In the absence of off-site deed restrictions the clean-up goals for off-site soil and
groundwater would be Tier II Residential and Tier II Non-Residential for the

Twigg site.
6.3.3 CVOCs - Remedial Options

Intrinsic Bioremediation

Intrinsic bioremediation is currently occurring throughout most of the plume.
This is evidenced by the presence of biodegradation products throughout the
plume and the prevalence of such compounds in some areas. In some areas

intrinsic bioremediation, dispersion and volatilization will be sufficient to achieve

the remedial goals.

Enhanced Bioremediation

Natural biodegradation may be enhanced by the application of nutrients to the
groundwater. Methanotrophic bacteria may be enhanced by the addition of a co-
metabolite such as methane or other short chain hydrocarbons. Aerobic bacteria
would also be enhanced by the addition of oxygen. The addition of nutrients could

be achieved through injection wells screened below the plume.

Soil Vapor Extraction

The most cost-effective means of removing high volatility compounds from a
permeable vadose zone is often soil vapor extraction (SVE). SVE is also often an
affective means of removing CVOCs from the top of the water table. " A vacuum
blower would draw air through wells screened in the vadose zone. Venting the air
to the atmosphere would require an air emissions permit and may require treatment
if emission rates are high. In addition, SVE may be used to remove air sparging

gases from the vadose zone (see Air Sparging).

35







4.4

Air Sparging

This option includes pumping compressed air into the aquifer below the plume.
The air bubbles rise through the water column volatilizing CVOCs. The sparged
air passes through the vadose zone and vents to the atmosphere unless it is drawn

into SVE wells. This option is generally cost effective.

Pump and Treat

The affected groundwater could be removed through high capacity, or many lower
capacity wells. The groundwater would be treated on the surface and discharged.
Treatment could include air stripping, carbon adsorption, biological treatment or
UV/ozonation. Pump and treat is not a cost-effective means of remediating low

solubility groundwater constituents, such as CVOCs.

Soil Excavation/Disposal

The affected soils in the FWSA could be excavated and treated/disposed offsite as
hazardous waste. This is cost prohibitive due to the volume of the soil in the

FWSA and the cost of off-site treatment and disposal.
Remediation Work Plan
A Remediation Work Plan is expected to be submitted 90 days after approval of

the Phase II Investigation Report. If additional field investigation is required prior

to approval of the Investigation Report, then submittal of the Work Plan would be

delayed.
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EMERGENCY PHONE NUMBERS
EMS q/l
Fire 9l
Police Gl

See Page 5 for other numbers
and directions

Location 625 Jowk ¢ﬁlv~eq We sl

Street Address

SITE SAFETY PLAN

Project: 77(/(;512 Cor’p. - /"/Qv‘é'ﬂg’w//éi L~
Project No.: ';Z‘/OZ .
Date: N /?7?-93

BRUCE CARTER ASSOCIATES, L.L.C.

Indi%napolis, Indiana

Prepared by: W0 K/ MET £v- ._é/Vto
(name) (positten)

Approved by: P J?US'}&// icrﬁlt F ﬁz' 5:22001{'5/ Marm
(name) (positidn)







10.

11.

THE SITE SAFETY PLAN MUST:

Describe the known hazards and evaluate the risks associated
with the incident and with each activity conducted.

Describe requirements for an environmental surveillance
program. '

Delineate work areas.

Describe lLevels of Protection to be worn by personnel and
delineate specific job functions.

List key personnel and alternates responsible for site safety,
response operations, and protection of the public. In
addition, list key personnel and alternates of public and

_private organizations who could become associated with the

response.
Establish procedures to control site access.

Describe decontamination procedures for personnel and
equipment.

Establish site emergency procedures.

Address emergency medical care for injuries and toxicological
problems, as well as routine medical.

Specify any routine and special training required for
responders. !

Establish procedures for protecting workers from weather-
related problems.
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SITE DESCRIPTION

Location: G 2§ [E. Yepk cemd) Qrurers 'iéa oo weslts  on

E. Soulkh 54’/ g & Sy camdne Sk

Address:

Topographical Features: Eccsé, ;Lt\g///;, ‘R/ai‘

_ P | N
/Adyff’vw(aﬁ‘,

Present Land Use: 5,%@ S MM”WPQ{ w&r/’ @no vefitﬁeui'tl@/

Surrounding Land Uses: /Qe 5. '/em ‘L-Lt'd/ = yce,m/’ #QU‘W&M*MQ‘AL/V&,

Adjacent Populations: ‘L@A v'4u~ea DNy /;/ v/ g/vu.»/p \prM/' ‘ v/
) 7 V4 ~ 4
({e*"acked(’? e 5‘/4(0 n‘[’/‘@é .

Site Owner: 7 v . &
_ el
Owner Address: JSagwo.

owner Contact: éQg//pA A/e,,’vg,,\p v
Telephone Number: S(F->S4z- 2z &
Site Conditions: f/fﬂur‘!’uw'af’/. ﬂ,‘&f—x Jo = Re r.*t/e.,nLJ@/A

Site Communication System: Owa! I//,/ng\ps







B.

0

o

ENTRY OBJECTIVES/TYPE OF WORK

p KI/C/ fmue;%,‘gaﬁ’/bm

v o~
D/wef/' Pv.‘ e /"WZ//WO' N Dv,'//,(no N Gmg@[(_/zé\r KQM/ //'40, [f@/f'f t
o/ 7~ 7 7 ~

Roecona, Lsen ce

BRuce CARLFER HrsociA7ES

~PARFOW—ENVIRONMENTALLS ON-SITE AUTHORITY/RESPONSIBILITY

Prime Contractor

QA/QC Oversite

Sub-Contractor

Other (define)

Technical Consultant

PROJECT ORGANIZATION
Project Manager:

Project Safety Office:

On-site Supervisor/Engineer:

Field Team Members:

Toln K:'/W\ ev-

L Rosse // @Aﬂ&‘b'_/

7. /(,"/Mo,r/bﬂ Fanlpw







E. OTHER PARTIES ON~SITE OR REGULATORY
Co enc .. Rep. Name Phone
Tuuov fye Puob /r;i }O{L‘f'/’dn ' G-yl ~ ;Z‘?@D
Contractor(s): vavo: : 3
S0l Expklpetion Secv.zes 7~ §o0-€sy_ 470
Eaqth Exr//ard-c‘on Sr¥ - ZEZ /620
Federal: /oo4§
State: /4//22
Local: /4//27
F. SITE CONTROL

Security/Access Control Person and Method: Oun- S e S pen v
7 o

Cou /'va[ = ey é@/,

Site Map: Attached site map clearly showing site control areas
! .
(Exclusion Zone, Contamination Reduction Area, Hotline, Outer

Control Line, Decontamination Corridor, Support Area).

Site Control Boundary Field Marking By:

Zone/Boundary Marking Method

Support Area:

Outer Control Boundary:

Decontamination Area:

Hotline:

Exclusion Zone: ’0?77;7;;{;: Dy il ’/vleé?(/%l/@// //éﬂﬁp zlmméﬂ’cz/ﬁé

awveq,

5







INSERT PAGE 6 - G. CHEMICAL HAZARD EVALUATION

CHOV neo ecﬂ Vﬂc}

Cgm‘p@ma@; Caele 1@/ %3 z”czi c/DCﬁ 7’04 DCA i -pce, Some @~
Sospec Cpé crve, "SZf“f /@.éem!—;@f, CxpOfore Jo s )le corkend \[flwd
éVCQZ'L\,n -rih E'v‘whaiéﬁ@‘\/@/ov\; Va/ *2—/ /574)-‘&\ %&v‘ow\ J‘a/
q“/ /Z"ﬂw‘/vawv M, Mcz/ &Za/ ~/—0 bhe fw«q// uczﬁZLZ'/c,c’ ‘6“9—,6‘:974-*

a{ﬂ EX/”“@"“&?‘}‘E A owintmef, /?
involve f [/06; Qve wmﬂm;\f Pm/gré'/é;(46é70w> aund
con be a[ewleolcc() w/ e P La below O fé:[}

M el s
ﬁ/ﬂg CQ? ow\c/ CV‘ Qe ,OVC,Q/W{' m Sl\o//acu fd// - \é"/‘e,

a/a;)Le m/a(, @/}Q/ QV@Q Poyleu_ 4& e,,(/dfobe, MC(/ cCcc oV

Z’Llr(/ Hy@ﬁ[ 0"\/5\/‘6’:(%/1,\“,[ o}\' %O[CZL pé CC‘O 8 CV‘ Concey Vt?i' o S
aQre on )/ FIZZ\ 7L/)/ e/ézfcz“il'e// %Lm?[/ﬁv@ %c expPosot e
™~ SL 1L oA, v\-w.,a,/ fo {‘dv 7LZ‘U\./ %6/&(_ e é/V/ﬁf()Vﬁ/ un A Mo 25~€/

foveec. e

LUOVA )~ ;{dwafe/ @RwWe.aL %Omiz g/u/(}[)/ Cam[%Z’/OM,ﬂ
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PHYSICAL HAZARD EVALUATION

Hazard

Electrical:

Excavation:

Overhead:

Confined Space:

Heat Stress:

cold:

Equipment:

Drowning:

OTHER:

Explanation

brdling ‘0v5vAe@£ wWine g,

Present (?)
Ye s
A0

7~

s

iz,

Ves

Yos

Y/ nor /j()u,’npg )(?v—)L—t#!.;uL coMmMel

Yes

M/(V\OM %UP- Lo U///n J-C il
7

Ao

Pi/‘(?g/’v/\ﬁ 55/‘;«,//’A0 € Crys "n‘—v\dn}"
78 e 7

o
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PERSONAL PROTECTIVE EQUIPMENT TO USE

Location Job Function
y ¥/ Frob/'n o
A4/ el
P/ £ 55:\//,‘1\0
4// Ste Rocon Z;/am ce

/V07’£o ﬁ,ﬂ\lﬂ\;\ b, aﬂga/;‘zwﬂ{

//Z
exposore do com i imotcd) Yot ,Co/ > /gv@ o
Lo/~ //& /s w:/gu ve&/ 7007/ peglﬁ; PPE

Level A:

N

Level of Protection

oo P op P P P

B

T ¥ w w O T w

C

C

C

oooo@@(@@

C

K 0é ?ymc‘lﬁar; m:nc/’&/

walcy, —thos

Level B:

A

qz a/a//ev"







Level C:

VA

é k,wk/e(ayé/

Level D: .
A wemb

Haod hot ¥ bootsf~ dectl_leod

é /,_0'/‘056/ Aé&if
%v‘k C/f)l'/w,( ~ /4//

Javier gloves — when bondling
4 7~

/I e V/'//y cOoun )Lawt /%mL ez/Ja/_/

Othef:

MONITORING PROCEDURES (If required by the Project Leader)

Monitoring the site for identity and concentration of contamination

in all media:

F/b Mm“'/LWM‘,;Z n\?p' 50// ac l/‘rir////'r-eﬁg é{)/ 0M~;‘/’ZL&

Va

ﬁb/7€y*u'ﬂ{nu~

Medical monitoring procedures for evidence of personnel exposure:

Y







Personnel monitoring procedures (chemicals and heat stress):

C[\BM[ (C?/f ‘M(ﬂn.mLOv )'-“0/ //D/P /7/('/‘1/‘/ /\%ﬁl) //w/o\(&(%né\
boat - M‘k//en% o™ &O'JC mondor o "eqyly Sgar

&?C /ven ;7Lm e Sf,

DECONTAMINATION AND DISPOSAL

Disposal Procedures (contaminated personnel, surfaces, materials,
instruments, equipment, etc):

Dineson 5@,’/ é @chffl/fw' \[\vam, pow{/‘Qm/na’PLe/p /060‘!’/(0;’)}. P\/‘z?ffdre,
W@;[\ ﬁgv //(V\o 6/12/;1/“494{" £ Soﬁ‘ﬁ @Mﬁ? w@ﬁS ?Dow é'ﬂlew

6&005p4{50w¥n(€} @mj pewﬁonne/

Disposal Procedures (contaminated equipment, supplies, disposables,
washwater) :

bvumuknj Soil é Cnd Wt - Lﬁkg—gﬁi§lpve.g¢ n”?ﬁi Lov dpetinent-w/

w»me//:b. BL/'am L y,szeM.

Gloves & my s dvach af;/m i th qu/fq Lo acls

EMERGENCY PROCEDURES

In the event of personnel exposure (skin contact, inhalation,
ingestion):

Contacl LlO$p¢‘4a/ 7Dh e ey

10







In the event of personnel injury:

Call Hesp, '%@/_/ £ MS

In the event of potential or actual fire or explosion:

Ca [/ F-;'v‘@/ Pe/ocly#vwen}'

In the event of potential or actual ionizing radiation exposure:

!

In the event of environmental accident (spread of contamination
outside sites):

fa;'/\ ;-Am/p./ fndo /ﬁu«aw\fn
wﬁ“vs'-{’m" ///&
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-ﬁz5;$w€¥#ﬁ&d;”

EMERGENCY SERVICES (Complete here or have separate list available
on-site)

Location Telephone
Emergency Medical Facility .
Movsau Co /5'/0,70,%@/ Sz g4/

‘7 /]
Z o Tl A Csoken

Ambulance Service

Rovel Hetro Anb Sve $00-5 3@ -7 Gl Y

Majn é Gae 'flf‘e [ed

Fire Department

wﬁﬁ#?fi%m 7;wm ' }YZ’ ColY

7
MC?V‘L[V\ fl/al//.c C/Hl-\/ [Fie Pé/f}/

517 5@.'Jé%ﬁew;;;

!
Police Department

Mot susoille 2o e bopt 234266 (Y

59 So. JePlerson

Poison Control Center

Tes £ S S -34T -9y

Plethodrct flosp it cpl

MZZAA/U%J%AM/uf T YA 206

12







PERSONNEL POTENTIALLY EXPOSED TO HAZARDOUS SUBSTANCES

Personnel Authorized to enter site

1. % Eyz éwy Réé%wﬁc%zb“l/’

Other personnel assigned to handle hazardous substances
(decontaminated, analyze samples) :

1. E(Zﬂ 5#&#‘.[) KPM/Q /0))6‘0;7#%2012‘0%5

2.

3.

4.

5.

ALTERNATIVE WORK PRACTICES

(Describe alternative work practices not specified in this Chapter.
Indicate work practices specifiéd in the Chapter for which proposed
alternative work practices will serve as substitute).

SITE SAFETY PLAN AMENDMENTS/REVISIONS

Amendment 1:

Amendment 2:

AmendmentFB:

13







Frank O’Bannon, Governor
Larry D. Macklin, Director

Indiana Department of Natural Resources Nature Preserves
402 W. Washington Street W267
Indianapolis, IN 46204-2748
PH: 317/232-4052
FAX 317/233-0133

October 8, 1998

- Mr. John W. Kilmer

Bruce Carter Associates, LLC
6330 E. 75" Street, Suite 300
Indianapolis, IN 46250

Dear Mr. Kilmer:

I am responding to your request for information on the endangered,
threatened, or rare (ETR) species, high quality natural communities, and
natural areas documented from a project site in Martinsville and Sartor
Ditch -to Indian Creek in Martinsville, Morgan County, Indiana. The
Indiana Natural Heritage Data Center has been checked and there are no
ETR species and significant areas documented from this project area.

The information I am providing does not preclude the requirement for
further consultation with the U.S. Fish and Wildlife Service as required
under Section 7 of the Endangered Species Act of 1973. You should
contact the Service at their Bloomington, Indiana office.

U.S. Fish and Wildlife Serxrvice
620 South Walker St.
Bloomington, Indiana 47403-2121
(812)334-4261

At some point, you may neled to contact the Department of Natural
Resources' Environmental Review Coordinator so that other divisions
within the department have the opportunity to review your proposal. For
more information, please contact:

Larry Macklin, Director

Department of Natural Resources
attn: Stephen H. Jose

Environmental Coordinator

Division of Fish and Wildlife

402 W. Washington Street, Room W273
Indianapolis, IN 46204
(317)232-4080

Please note that the Indiana Natural Heritage Data Center relies on the

observations of many individuals for our data. In most cases, the
information is not the result of comprehensive field surveys conducted
at particular sites. Therefore, our statement that there are no

documented significant natural features at a site should not be
interpreted to mean that the site does not support special plants or
animals.

An Equal Opportunity Employer
Printed on Recycled Paper







John Kilmer 2 October 8, 1998

Due to the dynamic nature and sensitivity of the data, this information
should not be used for any project other than that for which it was
originally intended. It may be necessary for you to request updated
material from us in order to base your planning decisioris on the most
current information.

Thank you for contacting the Indiana Natural Heritage Data Center. You
may reach me at (317)232-4052 1if you have any questions or need
additional information.

Sincerely,

Qoneld f Hetlin Y

Ronald P. Hellmich
Indiana Natural Heritage Data Center







Y

= Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR » WATER » SOLID WASTE ¢« OSHA ¢« REMEDIATION SERVICES

-—--—-----P-\-

October 05, 1998

Mr, Ron Hellmich

DNR Division of Nature Preserve
402 W. Washington

Indianapolis, IN 46204

Dear Mr. Hellmich:

This is to request a database search for endangered, threatened, or rare species, high quality
natural communities and high quality natural areas at sites in and near Martinsville, Morgan
County, Indiana. The site includes an area in Martinsville and Sartor Ditch from Martinsville to
Indian Creek. (See attached USGS map).

This is part of a larger report with an October 30 deadline. I need your information by October
14, if possible. Fax results when they are ready (578-4250). Please call if you have any questions
(578-4233).

Very Truly Yours ' |
Bruce Carter Associates, L.L.C.

7 filer

John W. Kilm;:r
Senior Engineer

) in S
6330 E. 75th St., Suite 300 733 Princeton St. 149 W. Main St
Indianapolis, IN 46250 Elkhart. IN 46516 New Albany. IN 47}50
Phone (317) 578-4233 Phone (219) 522-1019 Phone {812) 944-{’;:3?0
Fax (317) 578-42350 Fax (219) 522-0374 Fax (812} 944-3337

O NN () a Q)
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WATER WELL RECORD

State Form 35680R2

WELL LOCATION
(Fill in completely)

i
Mall completed record within 30 days to: ; . oo

DIVISION OF WATER
INDIANA DEPARTMENT OF NATURAL RESOURCES
2475 DIRECTORS ROW
INDIANAPOLIS, INDIANA 46241

PHONE (317) 232-4160

County where drilled

srqan

OWNER — CONTRACTOR

Civil Townshig/ .

.é{/dd’/]/_ﬂq 710/’]

'[Well owner

[ orqgan d:au'n"y KEME

Driving directions to the well locati6n (Inctude county road names, numbers, sub-
divisions, lot number with consideration to intersecting roads and trip origina-
tion) There is space for a map on reverse side.

Address
! - I
Md/'ﬁ rnsvilie

390 Ty n Fee.

Building contractor
e —

Address

———

Ien Wadprtle
700 mo’aﬁm (e .

Drilling contractor
Jéco/; Aécscr Scrw'ccs, ZLhre.

Address 7/
I /‘LJ,,O /<.

S TXY . Emerson Fre.
Jorr Hus e, SHown Congy 4 Reyis Mc kiewmp

CONSTRUCTION DETAILS

ype of well:
Drilled O other

O Gravel pack [J Driven

Equipment operator
Completion date ]
¢ /8e
450%’/26/‘/7’7&/ we/l/s ~ ﬂ_// S fa—

WELL LOG

Use of well:

O Home (] Industry O Test (] trrigation

X other (specify) ]450+A Cfn’ld./

O public supply 3 stock

Formations: type of material From To

TO/.S.OIL ,/ Ceay o™l /"

Method of drilling:
3 cabie too! KTRotary Ouer O Rev. rotary [J Bucket rig

cad , SAno , brAvee /] 75

sing length Diameter

feet | inghes

Screei\length Diameter
feet inches

(oY SHHLE,: Sorr 1 98 |75~

Screen slotsize Total depth /

Depth of pump QYQ /

Type of pump ‘ /
Shaiow- Deep-w#ll Other :
O Submersible [J well | jety 0O (specify) ____ __

N

WELL CARACITY TEST

{Check one)
O Bailing

Test rate

D/Pt{ping
DHQn

—

Static level/
(depth t?_/{ater)

/gpm
AN

C

Water/quality (clear, cloudy, odor, etc.)

A

QMMAIW_

J

TL

(Additional space for Well Log on reverse side)




FOR ADMINISTRATIVE USE ONLY
(Well driller does: not: fill- out) 01-01

Rge. "
20,0 | | T e NE » 5L« Sed
{ Ground elevalioh - Subdivision name
Ml ascltn s | o Lol {1
MW_Q located ‘M R Dare m\w {.. mww —WG@ b Nof 51 Depih to bedrock Uw& ..A,:\ Mro. no.

i
Bedrock elavation '
Date . : Q@ FLEoOf WL | @@W ﬁ‘

Courthouse location \
Location accepted wio <m:=oA:o= by

15153

Twp.

By

.>n==2 elevation
Fi. S of NL [

WELL LOG SKETCH SHOWING LOCATION
(Contirued from front sidey . \ Locate with reference to highways, Intersecting county roads, and distinctive landmarks.

Fotmations: type.of BF “ Mmoa ¥

L — i
Vel ver ified b N
REMe n_\,%\o\mm ! / _

| oc a fron wells covered | u

oV 1N ,.u.\9$\ae sarfh \
Q.A\ ?:C.:M . \\

N




INDIANA DEPARTMENT OF CONSERVATION
311 WEST WASHINGTON STREET

Q INDIANAPOLIS, INDIANA

!: H

s 2
ST

I DIVISION OF WATER RESOURCES

WATER WELL RECORD

INFORMATION ON WELL LOCATION

l County in which well was drilled: _Z??7/4% L civia Townshlp M”’”/

Congressional township: Range

(Fill in as completely as possible)
the well location with respect to nearby towns, roads, streets

I or da.stlnctlve landmarks: %Mz/{ %ﬂm’/ﬂ%ﬁ(ﬂj PF A 3B 7W
ol mz ,@MW
|

IName of owner:f[/)‘?/%ng/ —~ ' Addresslz'éfgl%m- : X'éé /4@2}@/{(
.Name of Well Drilling Contractor: /M/ W
Address: M%M // é«é/‘/ﬁ

-7 :
IName of Drilling Equipment Operator: ﬁ /z/(/ /m’e'}%

Number of section:
l Describe in your own words

INFORMATION ON THE WELL
lCompleted depth of well:. é ft. | Date well was completed: J y - é /

|Diameter of outside casing or drive pipe: 4 M

Length: ¢ Z-

Diameter of inside casing or liner:

Length:
'Diameter of Screen-: ngfh: . %}lot size: 7% & W

Type of Well: Drilled ) Gravel Pack (J Driven (J

Other

IJse of Well: For home (J For industry dJ

For public supply () Stock ()

ietho'd of Drilling: Cable Tools @ Rotary O Rev. Rotary O Jet (J
t

Driven D

14
atic water level in completed well (Distance from ground to water level)_ /. ¢

'ailer Test: Hours testedLRate g.p.m. Drawdown . (Difference between

v &6 static level and water
. ¢
Pumping Test: Hours tested _3_Rate g.p.zz. Drawdown /ft. level at end of test)

I ' | | Signature /) 224 / / oF

Date 5‘ ; "4//é/ .

FOR WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET

ft.




WATER WELL LOG

Tom =3O
® O (@) Qo
FORMATIONS (Color, type of material, hardness, etc.) | From To = A
. 50 . o
- < S = T
Y, . 17 ¢ " m O 09 o
,,<£;¢¢6{ cbyme {24é;%§¢/‘ © ‘/CE{ . 8‘2. ©
. . ‘ ; ' '- —_ O Q. e
Cloy  dond aﬂf#f/g 7| 30 83 o E <
-~ e 7 1t gk /‘ A n o —
FThe. 5fgbh6[< amdd ;ﬁi&éz2£';jg,ﬁgz¢/%ﬁ{ Zo o g e e P>
?/7’221%{.{ Lo | & gl ° ~
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N et
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REMARKS: X = @
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-
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This Water Well Record form is desi
water well. We request that you be as a
it may be of great assistance in the pla

An accurate location of the well is
Please include all information possible

INSTRUCTIONS

gned to record the most essential data concerning a
ccurate as possible in recording this information a
nning and development of new water supplies.
equally as important as an accurate well log.

in the space provided for well location.

As specified in Chapter 6 of the Acts of 1959, a copy of this report must be submitted

within thirty days after the completion of a well to the Division of Water Resources, Indiana
‘Department of Conservation, 311 West Washington Street, Indianapolis, Indiana.
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- 609 STATE OFFICE BUILDING
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WATER WELL LOC-

R

.FQRMATIONS (Color, type of materlal, hardness, etc.)

.801 T1I9M
tdey odog,

15691;119A”o/n"aav
pa3®00] @snoy3linog

"4 uo

£y
:\F ekt
AP

. .water upplles
he,well is. equally as’ 1mportant as'an accurate'well'

S ..‘\‘.._.1 AbuOnrat gy
Iz

d . .ﬁiﬁnﬁpbssib}e;;p the
N;;éﬁéﬁifledflnav‘"_éf“sfbf of

L5 w"&b

Conservatlon
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{7 609 STATE OFFICE BUILDING .
“ - INDIANAPOLIS, INDIANA 46209 - X ﬂW
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DIVISION OF WATER RESOURCES
S INDIANA DEPARTMENT OF CONSERVATION
311 WEST WASHINGTON STREET '
INDIANAPOLIS, INDIANA

Q‘ i C
LoNee.4)

o | WATER WELL RECORD

INFORMATION ON WELL LOCATION
l County in which well was drilled: /%’W” Civil Township: A /»M

Congressional township:' Range:

l (Fill in as completely as possible)
Describe in your own words the well location with respect to nearby towns, roads, streets

l or distinctive landmarks: Mﬁ é-,/MM WM > o

M/Z/ MWA/W%]MW%B?MB7
|W¢

I Name of owneru@@h Ad&ess:WMW M

Name of Well Drilling Contractor:

Adhess:%#%zﬁéméﬂé I

Name of Drilling Equipment Operator: y/l:? M W

Number of section:

INFORMATION ON THE WELL
lC'ompleted depth of well: é 7 —~ —  ft.| Date well was completed _iﬂ_—é// - é”

lDiameter of outside casing or drive pipe: & dé& ‘iiength: (/
Diameter of inside casing or liner: .; :i:erigth:
lDiameter of Screen: : & < ' Slot size: L0
Type of Well: Drilled (J Gravel Pack (J  Driven (J Other /%ﬁ;rﬁaé— M
Use of Well: For home (] For industry @ For public supply O Stock (J
Method of Drilling: Cable Tools @ Rotary (U Rev. Rotary O Jet (J Driven ()
Static water level in completed well (Distance from ground to water level)_ [/ JA 4 ft.
lBaller Test: Hours tested Rate g.p.m. Drawdown ft. (Difference between

‘static level and water
Pumping Test: Hours tested_"LRate.LZ_g.p.m. Drawdown 7~ ft. level at end of test)

I | Signature / ﬂ/t{’/ [/7//&&“4‘

Date W y/4 ‘—"él

l' ' FOR WELL LOG SPACE 'USE REVERSE SIDE OF THIS SHEET




WATER WELL LOG

-

FORMATIONS (Color, type of'material, hardness, etc.)
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INSTRUCTIONS

This Water Well Record form is designed to record the most essential data concerning a
water well. We request that you be as accurate as possible in recording this information as
1t may be of great assistance in the planning and development of new water supplies.

An accurate location of the well is equally as important as an accurate well log.
Please include all information possible in the space provided for well location.

As specified in Chapter 6 of the Acts of 1959, a copy of this report must be submitted

within thirty days after the completion of a well to the Division of Water Resources, Indiana
Department of Conservation, 311 West Washington Street, Indianapolis, Indiana.




DIVISION OF WATER :
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
Q INDIANAPOLIS, INDIANA 46204 o
ket Telephone 633-5267 Area Code 317 hA ST e

t] i
'/Vl -

WATER WELL RECORD

(Fill in completely - Refer to instruction sheet)

WELL LOCATION

g1 A

County in which well was drilled____ =7 ¢ < #/ ___Civil Township

. . . . . Include County Road Names Numbers, Subdivision Name, lot nu ber, distinctiv
Driving directions to the well location: y ’ : number, - distinctive
landmarks, etc.

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner Address ¥8§9cr0‘ OGICAL SuRvEy
NORTH MERIDIAN STRE
Building Contractor Address INDIANAPY! IS, ”‘.}D. 45‘292 ET

Name of Well Drilling Contractor:

Address _

T . 75.:';._’/‘/‘, e e -
Name of Drilling Equipment Operator: we L e e e

WELL INFORMATION

~ 2zl ' . ' o
Depth of well: =5 ' Date well was completed: 7'//1.3_4/‘7 5
Diameter of casing or drive pipe: L Total Length: o’/

Diameter of liner (if used):

Total Length:

Diameter of Screen: __{ 7/~ . Length: 3” Slot Size: o

Type %fb‘tlf!;l-:,-“,ul.)prilled X Grave1:Pack O] Driven [] Other

Use ofW;ll'i N For Home D For Industry D For Public Supply D Stock D

Method ofrD,nlhlm'g Cable Tools D Rotary [J  Rew Rotary ] Jet ] Buckert Rig D

Static water level in completed well (Distance from ground to water level) £, 28 feet

Bailer Test: Hours Tested Rate g.p.m. Drawdown_ __ _ft, (Drawdown is the difference

between static level and water
l Pumping Test:  Hours Tested_______ Rate g.p.m. Drawdown__-____ft. level at end of test)
. Signature
| Date

FOR WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET




-l
m..u
x
:
<
x

- - l I e T PN

I

county __ /MoK @x,:g

TWP. Mpd

(Well driller does not fill out)

RGE. /& SE , _SE

%_SE SEC ¢/ Subdivision Name

Topo Map \S\_Kj\;w v LL &

Ft W of EL.

Field Located By w9 b &

Ft N of SL.

Courthouse Location By

Location accepted w/o verification by

Ft E of WL.

FtS of NL.

Ground Elevation WJ% . o \\

Depth to bedrock___J 0@

Bedrock elevation___ £ J@W

Aquifer elevation Lot Number

Gels

FORMATIONS (Color, type of material, hardness, etc.)
Tozind

/bt

+
-

v




. vt DIVISION OF .WATER RESOURCES
o .INDIANA DEPARTMENT . OF. CONSERVATION .
£ 609, STATE OFFICE BUILDING
"INDIANAPOLIS;:" INDIANA 46209
s : T 3-6757 .

et

X ECORD

Do

Number of sections




WATER WELL LOG I
R : : >HOoE H o
FORMATIONS (Color, type of material, hardness, etc.) | From To aker g g
- ' "EiF % g 1
' z\._':gg E =
AL L
o -
2/ | o | BBeE l
NS 1
“2 | gz e 7o
[ .. LT -
- - - - g 7{/ -§- Q-_.
- Lo | g3 |88

-1

: Thls Water”well Record form is de51gned to record the most essentlal data. concernlng
'water well. - We request that you be as“accurate as ‘possible in recording .this information as -
it may be of: great assistance in the plannlng and development of new water supplies.:

+..." An accurate location of ‘the’ well is equally as important as an-accurate well- log.
Please 1nclude all information. p0551b1e in the. space provided forswell location..
'As spec1f1ed in Chapter 6 of the’ Acts of 1959, a copy of ‘this- report must .be:

W1th1n'th1rty days after the completlon of a well to the D1v151on of wster Resources, Indlana

BT faa it

Department of Conservatlon.:




DIVISION OF WATER RESOURCES
INDIANA DEPARTMENT OF CONSERVATION
311" WEST WASHINGTON STREET
INDIANAPOLIS, INDIANA

S WATER WELL RECORD -

INFORMATION ON WELL LOCATION

Civil Township:

County in which well was drilled:_ Morgan

Congressional township: Range:

(Fill in as completely as possible)
the well location with respect to nearby towns, roads, streets

Number of section:

Describe in your own words

Ior distinctive landmarks: 400 Sou+h Main Street, Martinsville,

lName of owner:_John Fewell

Indiana

Address: 400 S. Main 3t., Mart.,Ing.

Name of Well Drilling Contractor:_Paul Amos _ ' _ © s

[

P
v oL

Address:_R. R. 2 , Box 7, Mertinsville. Indiana, 46151

IName of Drilling Equipment Operator: Ed Randoloh

INFORMATION ON THE WELL
EETVTAR
ICompleted depth of well: 51  ft. | Date well was completed:  July 16.'3 1064 -
. _ PN
Diameter of outside casing or drive pipe: 2 inch Length: 46 ft.
Diameter of inside casing or liner: e Length:
slot (7.5 :
IDiameter of Screen:_Cook No.50 dkegth: ZT—5* long Slot size:
Type of Well: Drilled (X} Gravel Pack O Driven. (J  Other
se of Well: For home (J For industry (J For public supply () Stock ()
Used for Laundry '
ethod of Drilling: Cable Tools (X Rotary (J Rev. Rotary O Jet (J Driven (J

Static water level in completed well (Distance from ground to water level) 15 ft.

Eailer Test: Hours tested Rate _ 20 g.p.m. Drawdown

ft. (Difference between
static level and water
ft. level at end of test)

I | : Signature ﬁ MQ}?/M ~

/
Date /

I FOR WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET

Pumping Test: Hours tested Rate

g.p.m. Drawdown




WATER WELL LOG

:dey *odoy,

Q
(@]
&
=
-3
2

= oo

. ® @

FORMATIONS (Color, type of material, hardness, etc.) | From To =g
= 0O

L 0§‘ 8.0:

Muddy sand 0 16 {’ 5 g ;::.
Muddy sand and gravel 16 28 O g'
gr\g o &
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INSTRUCTIONS {

This Water Well Record form

water well.

We request that you

it may be of great assistance in
An accurate location of the
Please include all information possible in the space provided for well location.
As specified in Chapter 6 of the Acts of 1959, a copy of this report must be submitted
within thirty days after the completion of a well to the Division of Water Resources, Indiana l
Department of Conservation, 311 West Washington Street, Indianapolis, Indiana.

is designed to record the most essential data concerning a
be as accurate as possible in recording this information as
the planning and development of new water supplies. <

well is equally as important as an accurate well log.

—_—
oty



State Form 35680 (R3 / 11-87)

(FIll In completely)

RECORD OF WATER WELL

7

\J

Mall complete record within 30 days to:
INDIANA DEPARTMENT OF NATURAL RESOURCES

Division of Water
2475 Directors Row
indlanapoilis, Indiana 46241
Telephone number (317) 232-4160

WELL LOCATION

is space for a map on reverse side.

County where drllied Civil township Township Range Section
MJV‘? Ll - /)fér?‘ﬂt.ﬂ// L
Driving directibns to the well location (include county road names, number,

subdivisions lot number with consideration to Intersecting, road and trip origination there

L/,);M (—’745 S?ng.
105~ Moo Aue .

Pretmsville, Tuld,

OWNER - CONTRACTOR

Name of well owner

Z/n/r/-ea/ éq_g 6..

Telephone Number

( )

Address (Street and number, city, state)

/0 T Ma)"%ev\, A‘/C)

s Yrm3 w’//c',

ZIP code

Name of buliding contractor

AST Environmed D 72 L

Telephone number

(317)243— 37
Address (Street and number, clity, state) . ., o ZIP code
P28\ "1’/?35_3. Z.-n,ojhrmw‘?/‘s) 'L""”/ “Er~Y)
L4

Name of drliting contractor

[ox

2.
' e ,7///'7/»/) _Zji/'ﬁ -

Telephone number

(20 773477

Address (Street and number, clty, state)

SDp fork 6{)(/. Suite IR, Zr=secx,

T2Z7.
License number

ZiP code

.| Name of equipment operator

wlfie foflom s

L

SS U3
Date of completion
5/9/20

2

CONSTRUCTION DETAILS

WELL LOG
Use of well:
- From To
Formations: type of material
CJ Home O Industry O Test O Irrigation P . (Feet) (Feet)
. ? /
roy— - Lo /
(J Pubiic supply O stock EOther {specity). M C /4.,-._, v )a/-\_',/ O l O
Method of driliing: ] Rotary O Rev. rotary i : / & hd
I cable tool O Jet CJ Bucket rig gOther H- SJ A v
Casing length Material Diameter
/O feet P L C E inches
Screen iength Materlal )0 Diameter
/ O feet / C/ inches
Screen siot size Total depth of welt

-0/0

0

Depth of pump setting

Water quality (Ciear, cloudy, odor, etc.)

Type of pump O shaliow-well jet

CJ submersible O Deep-well jet

O Other (specity):

WELL CAPACITY TEST _ I
Check one Oair Test rate ’ bt
(] Batiing O Pumping gpm hrs. -
Drawdown Static level
feet| (depth to water) feet

GROUTING INFORMATION

s WELL ABANDONMENT

gout matgr‘l‘a’l/ 5’% Depth of grout

]
From? TGS b
Method of Installation,

Sealing:material . .

used

Number of bags
— t
Trent, Fl 1) ks = c;~ o

(Additional spagg’for well iog on reverse side)

| hereby swear or affirm, under the penaities for perjury that
the Information submitted herewith is to the best of my

knowiedge and bellef, true, accurate and compiete.

Si 'ature oWner of authorizgd represgntative
M v : ﬁ‘c—o >
— 7 .

Dateo"f__//?//a /‘




- L W B

MIN TIVE USE ONLY

(well drlller does not flil out) 01-01
County ‘A i Township . Range Section
\X\%\S\u%\\ :? :Ml\\ Zm % ZW\ va 5L P\
Topo map b . Ground elevation ) ! Subdivision name
(\vg\_&w\\ﬁ (el f i) Ft. Wol EL ﬁu 0L - ﬁ 14
Fleld located a

L Depth to bedrock Lot number
By &% Date m.» [A _\, ww 2\50 Fi. Nof sL .

Courthouse location Bedrock elevation U.T.M.
L

- .
B a Date 2. 200  rreow (Sl Fplr S A
Location accepted w/ o verlfication/by Aquifer sievation \ - ~ .
2 (4 SHYF L3
Ft. S of NL . /

(contlnued from front side) \ .
WELL LOG FROM TO

SKETCH SHOWING LOCATION
Formatlons: typg of materlal Feet Feet (Locate with reference to highways, Intersecting county roads and distinctive landmarks.)

\. L4

\ el yerfred mw\ ANeS | . 4 "
employee

\.009*&,}, : Z i~ &.4 Wk@.ﬂ.ﬂ\




Mail complete record within 30 days to:

\ 3 RECORD OF WATER WELL ‘?m . INDIANA DEPARTI\SEELP& u{a\;yRAL RESOURCES

State Form 35680 (R3/ 11«87) 2475 Dlrectors Row
. . Indlanapolis, Indiana 46241
Telephone number (317) 232-4160

(Fill in comp/ete/y)

WELL LOCATION
County where drilled Clvil township -~ Township Range Section

Morvap WASA NS M

Driving directions to the well location {include county road names, number, subdivisions lot number with consideration to intersecting, road and trip origination there
is space for,a map on reverse Side.
: BN

. OWNER - CONTRACTOR
|Name of wemowner Telepnone Number

on ‘\\Sow\\ ‘ v \_. Co { )
ddress (Street and number, city, state) . ZIP code
1334 S, Meain St Merninsyicze . T ND A MA -
Name of building contractor Telepnone number
( )
Addtess (Streat and number, city, state) . ZIP code
Nﬂe of grilling contractor Telephone number
/
MERICAN [—p(u) eodpmenTiae. (CorpP . C
2 (Slreer and number, c;?ynrérej_2 ZIP code
S Gopn Ry, SoreG TNDPGS T4
Name of equipment operator License number Date of completion
M. Seary Ao 9712 /1j2¢]9 ]
' CONSTRUCTION DETAILS ! : WELL LOG "
Use of well: : :
. s ) From To
O Home Clindusty . O Test  irrigation Formations: type of material (Feet) (Feeti

N

O Public suoply [ stock d other (specity: _MD&LT_D&LMQ C L Q\J E\/ ﬁﬂ ND \

quthod of drilling: ] Rotary J Rev. rotary

{Z cable tool et - CJ Bucket rig” OJ other S ¥-\Nb\j S\ TY \q" ' \ 3

Casing length Material Diameter

feet DVC_ 4 inches GQA\[ El_ Z\:’is'p\ MDD Q | 5
creen Iength Material Diameter v

1 feet D \f Q 4 inches
creen slot size Total depth of well -

18,5

epth of pumo setting Water quality (Ciear, cloudy, odor. etc.)
Type of pump [ shallow-well jet
O submersible U Deep-well jet J Other (specity).

]
1
WELL CAPACITY TEST : | - ‘

heck one O air Test rate "
O Bailing C Pumping gpm hrs.
Drawdown Static level
feet| (depth to water) feet
. GROUTING INFORMATION AN

Grout material Depth of grout

From To

IMe <] stalationt Number of bags i ¢
used .
: R &3 (Addm al space for well log on reverse side) :
| hereby swear or affirm, under the penalties tor per;ury thax i urf ot jowner of authorizeqy representative Dat
the information submitted herewith is to the best of my J .
I knowledge and belief. true. accurate and complete. // W] ,Z ¢ 7/
L’ L
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: DIVISION OF WATER e, J
l_ DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA L A
ﬁ STATE OFFICE BUILDING b ‘/3:
g INDIANAPOLIS, INDIANA 46204 =L
l : T Telephone 633-5267 Area Code 317 G r§ a
* T
WATER WELL RECORD T E S
l WELL LOCATION (Fill in completely Refer to instruction sheet) ' \‘\—\’,_
County in which well was drilled [/L 7 4, &G p Civil Township [UQ <A 1nef g g
Inclidt County Road Names, Numbers, Subdivision Name, bt number, distinctive

Driving directions to the well location:
landmarks, - etc.

l"rke o1 +O MC(rFT_H’IS'U///‘Qa &\U/’\f"{\l()//I 5% 7—7/4 /e‘ﬁ‘f-
6@ aQcross /ZQ +FQ({ r_b(f‘m ’Q‘p‘/’ Cl—f— H‘OO(/ S‘Df\{ljs .
lsT. S”Fre,CJL o¥'a) (‘lcp}\‘f' COfFpher ’O’f“g)gf"’\ ~oc (Q Smrdem,

NAME OF WELL OWNER and/or BUILDING CONTRACTOR -

Well Owner }\,6(‘07/ .)\4Q+kama Addres-s k"oﬁ //U\ SC(I’V_! 'n. £

Building Contractor Address

Name of Well Drilling Contractor: l/ /)’ Q& A d/f‘ /@ A /U Z// kDF L // /76?
l Addr@&ﬁo)( Q—*L/,l (D&‘fﬁé’fﬂlﬂ »—Z\/na//amc. L/é/é/
I Name of Drilling Equipment Operator: go( Kéa (a Jl; /’-\ A

WELL INFORMATION

Depth of well: __{ 9 ; Date well was completed: 7 — /H -7 7
Diameter of casing or drive pipe: : e ;I‘otal Length: 37 L%,ui—
Diameter of liner (if used): Total Length:
l Diameter of Screen: a /// Length: d M Slot Size: 4o // [606
. Type of Well: Drilled Gravel Pack D Driven D Other
l Use of Well: For Home @/or Industry ] For Public Supply ] Stock [
Method of Drilling: Cable Tools Rotary D Rev. Rotary D Jet D Bucket Rig D
Static water level in completed well (Distance from ground to water level) // feet
l Bailer Test: Hours Tested_% Rate. 20  gp.m. Drawdown_/0 __f. (Drawdown is the difference
between static level and water
Pumping Test:  Hours Tested_______ Rate g.p-m. Drawdown_____ level at end of test)
i Signature JOM f /ﬁﬂ/fp%
l Date .% —— /L,# — 2} ?

l FOR WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET




WATER WELL LOG
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Topo Map
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Courthouse Location By

\d\~ h&?b m_\\ \h\ \Nﬁ * Ft W of EL. Ground Elevation m\ﬁ

g

AL
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By «Mﬁ Date Qb N{ ) &.w Ft N of SL. Depth to bedrock

\ Date ﬁ QQU Ft E of WL. Bedrock elevation

Location accepted w/o verification by // 2600 FtS of NL. Aquifer o_mé:o:lﬁ Lot Number____
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Farlow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268

Log of Boring A
(19" SE of MW-1)
Twigg Corp.

Sheet 1 of 1

Job Number: 7403

Phone (317) 872-9600 Fax (317) 872-0616 Martinsville, Ind. Elevation:

Drillers Haskett Drilling Driiling Date Time
Driil Method: 3.25" Hollow Stem Auger Started 8/08/94 10:47 AM
Sample Method: Split Spoon Finished 8/08/94 11:00 AM
Borehole Diameter: 6" in. Water Level: N/A Logged By: Sam Nieman Checked By:

* 3 2L S 4

e = % z sz | -

o o o & ad | 2 Materials Description

a []

~ o ! Fay

o O X E o~ ©

— Q 2 © —

o I @ n G
:_ N/A 20 13 1 1, P GREY ANU WHITE, URY, POURLY GRADED _5
: N/A 0 S > o GRAVEL (GP) —~ ]
- 13 BROWN, MOIST, SILTY SAND (SM) =
o LU 3 3 3 DARK BROWN AND DARK GRAY, MOIST, SILTY ]
- | N/A 95 3 4 5T SAND (SM) /] =
- ] BROMWN, MOIST, SILTY SAND (SM) /] 3
3 3 37 MEDIUM BROKN, MOIST, POORLY GRADED SAND B
E | N/A 70 3 5 3 (SP) .
- 4 : BOTTOM OF HOLE AT 4.0 FEET SEALED W/ E
- ] BENTONITE UPON COMPLETION -
- 53 =
- 6 =
- &= =
- 83 E
- 94 ! E
— 103 3
= 13 -
— 123 -
— 133 =
3 14 3
— 153 =
- 16 =
F - ]
— 173 =
- 183 =
- 193 =
-~ 203 =







l Fartow Environmental Engineers, Inc. of Boring A2 Sheet 1 of {
8645 Guion Road Log ' g
Suite B (Offset 1.5° SE of A) Job Number: 7403
I Indianapolis, IN 46268 Tw.|gg.Corp. :
Phone (317) B72-8600 Fax (317) B72-8618 Martinsville, Ind. Elevation:
l Driller: Haskett Drilling Drilling Date Time
Drill Method: 3.25" Hollow Stem Auger Started 12/12/94 2:00 PM
Sample Method: Split Spoon Finished 12/12/94 3:30 PM
I Borehole Diameter: 6" in. Water Level: N/A Logged By: Derrick Copsey Checked By:
X R 2 o =4
l e > S =z c= |~
& 2 3 2 ay | £ Materials Description
~ 8 z e D:: [=%
= ) o © ©
l o o o ”n (G]
- 7 WHITE TO GREY , URY,FINE POURLY GRAUED —
: :/ A | 95 L ! J2%A GRAVEL (GP) WITH SAND p ]
- | N/A 5 S 2 e s DARK BROWN, MOIST, FINE TO MEDIUM, SILTY =
| N/A 95 2 3 =2 \_SAND _(SM) /] ]
C [ N/A 95 1 4 5 F=2=1\ - VERY DARK BROWN, MOIST, FINE TO MEDIUM, 3
— 3 SILTY SAND (SM) 3
: 3 BROWN TO DARK BROWN, MOIST, FINE TO ]
I — 3 33— \_MEDIUM, SILTY SAND (SM) 3
C | N/A 85 3 5 \ / ]
- 4 REDDISH BROWN, MOIST, MEDIUM, POORLY =
[ e o0 4 . \\ GRADED SAND WITH SILT (SP-SM) /] :
C 3 DARK YELLOWISH BROWN, MOIST, MEDIUM, ]
— 3 5 POORLY GRADED SAND WITH SILT (SP-SM) A -
5 N/A 80 3 7 SAME AS ABOVE 3
— 6 =
I 8 ] ;
— 73 =
- 2 BROWN, MOIST, MEDIUM, POORLY GRADED :
F | N/A 80 3 8 _ SAND WITH SILT {SP-SM) ]
l 3 8 : BOTTOM OF HOLE AT 8.0 FEET FORMATION B
- 3 SAND (8'~2') BENTONITE (2'-0") B
S 94 1 -
1 ¢ 103 ]
- 113 3
I - 123 -
l - 133 =
- 143 =
1 ¢ 15 :
- 163 =
I - 173 =
I - 187 -
3 19 3
\ - ] .
\ © 20 E
\F . .







Farlow Environmental Engineers, Inc.
8645 Guion Road

Suite B

Indianapolis, IN 46268

Log of Boring A3
(offset 2° NW of A)
Twigg Corp.

Sheet 1 of 1

Job Number: 7403

Phone (317) 872-9600 Fax (317) 872-9616 Martinsville, Ind. Elevation:

Driller: Haskett Drilling Driling Date Time
Driil Method: 3.25" Hollow Stem Auger Started 12/12/94 3:30 PM
Sample Method: Split Spoon Finished 12/12/94 4:30 PM
Borehole Diameter: 6 in. Water Level: N/A Logged By: Derrick Copsey Checked By:

X 3¢ b/ ; D

g > 5 2 £ 3

%) > o a5 ad | 2 Materials Description

~ (=] —

o O x £ o- &

— Q o © —

a o« o w (G}
- T DR, TWETT -]
F | N/A | 95 L ' 1277 GRADED GRAVEL' (GP) g 3
P [ N/A | 95 S 2 {1 DARK TO VERY DARK BROWN, MOIST, FINE, 3
| N/A 95 2 3 == \__SILTY SAND (SM) /] ]
C | N/A 95 1 4 53 s VERY DARK BROWN, MOIST, FINE TO MEDIUM, ]
— m SILTY SAND (SM) -
- . BROWN TO DARK BROWN, MOIST, FINE TO 3
= 5 3 MEDIUM, SILTY SAND (SM) 3
E | NnA | e 3 5 \ /] .
- 4 YELLOWISH BROWN, MOIST, MEDIUM, POORLY =
S o0 4 ] . GRADED SAND WITH SILT (SP-SM) /] ]
. 3 DARK YELLOWISH BROWN, MOIST, MEDIUM, ]
— 3 5 POORLY GRADED SAND WITH SILT (SP-SM) -]
5 N/A 80 3 7 SAME AS ABOVE 3
- 65 =
- 73 3
- 2 BROWN, MOIST, MEDIUM, POORLY GRADED :
- | N/A 80 3 8 SAND WITH SILT (SP-SM) 3
- 8 3 BOTTOM OF HOLE AT 8.0 FEET FORMATION E
- 3 SAND (8'-2") BENTONITE (2'-0') .
- 94 =
- 104 3
= 14 =
- ] .
- ] .
— 12 =
- 135 =
— 143 =
— 153 =
- 163 3
- 173 =
- 183 =
- 195 =
2 20- E
s ] :







Farlow Environmental Engineers, Inc. Log of Boring B Sheet 1 of 1
864SSGuti0n Road i (19" SW of MW-1)
uite B : ob Number: 7403
Indianapolis, IN 46268 Twigg Corp. J !
Phone (317) 872-8600 Fax (317) 872-9616 Martinsville, Ind. Elevation:

Driller: Haskett Drilling Driling Date Time
Drill Method: 3.25" Hollow Stem Auger Started 8_/08/94 10:30 AM
Sample Method: Split Spoon Finished 8/08/94 10:43 AM
Borehole Diameter: 8" in. Water Level: N/A Logged By: Sam Nieman Checked By:

x 2e @ . o

b y % z £ 3

& 2 ) 2 ag | 2 Materials Description

~ o = [=Y

=) O s E (] ©

— Q (=] [0 ©

o « o w ]
:“ N/A 80 24 n o TIMESTUNE GRAVEL ANU SAND, DRY (SGJ E
F [ N/A 80 " 2 ’ Vo LIMESTONE GRAVEL AND SAND, DRY (SG) E
u N/A 80 8 3 e BROWN AND GRAY, MOIST, SILTY CLAYEY :
- N/A 00 3 a = \_ SAND (SM) ya »
— 2 DARK BRONN, MOIST, SILTY CLAYEY SAND =
: 1 [\ Tswso /] 3
. 33 .
F N/A 80 4 5 BROWN, MOIST, MEDIUM W/ SOME FINE POORLY 3
- 3 4 GRADED SAND (SP) E
- E BOTTOM OF HOLE AT 4.0 FEET SEALED W/ E
- 5 . BENTONITE UPON COMPLETION ]
E ] 5
— 63 =
C 3 ]
- . n
- &= =
3 8 .
- 94 1 E
- 10 =
- 13 =
3 12 E
- 133 3
— 14 =
— 153 =
- 163 =
- 173 3
— 18 =
— 194 =
— 203 =







Farlow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268

Log of Boring B2

Sheet 1 of 1

(Oftset 3' SE of B)
Twigg Corp.

Job Number: 7403

Phone (317) 872-9600 Fax (317) 872-0618 Martinsville, Ind. Elevation:

Driller: Haskett Drilling Drilling Date Time
Drill Method: 3.25" Hollow Stem Auger Started 12/20/94 11:30 AM
Sample Method: Split Spoon Finished 12/20/94 12:30 PM
Borehole Diameter: 6" in. Water Level N/A Logged By: Derrick Copsey Checked By:

x 3 < 8 4

15| 8] 2 |53

& 2 o 2 ag | 2 Materials Description

S S z E o< o.

— Q o © 8

a o o 2 (G}
[ N/A 50 5 1 1 Js BROWN, DRY, FINE, SILTY SAND (SM) E
C N/A 50 3 2 J SAME AS ABOVE 3
- 2 =
C ] 3
= - -
- 33 3
- 5 YELLOWISH BROWN, MOIST, MEDIUM, POORLY -
F | N/A 80 3 3 GRADED SAND WITH SILT (SP-SM) -
3 3 4 SAME AS ABOVE B
C | N/A 80 4 4 ]
- 5 5 3 BROWN, MOIST, FINE TO MEDIUM, SILTY SAND B
E | N/a 70 2 5 v (SM) ]
— 6 -
- 6 7 7 BROWN, MOIST, MEDIUM, POORLY GRADED B
F | N/A 90 4 6 I SAND WITH SILT (SP-SM) ]
- 8 ] BOTTOM OF HOLE AT 8.0 FEET FORMATION B
- 3 SAND (8'-2") BENTONITE (2°-0) :
— 94 1 7
- 10 -
- 113 3
— 123 3
- 133 =
- 143 -
- 153 =
- 163 =
— 17 =
= 183 =
- 19 . E
— 203 =







Farlow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268

Log of Boring C
(27" NE of MW-1)
Twigg Corp.
Martinsville, Ind.

Sheet { of {

Job Number: 7403

Phone (317} B72-96800 Fax (317} 872-9618 Elevation:

Driller: Haskett Drilling Drilling Date " Time
Drill Method: 3.25" Hollow Stem Auger Started 8/08/94 11:04 AM
Sample Method: Split Spoon Finished 8/08/94 11:18 AM
Borehole Diameter: 6" in. Water Level: N/A Logged By: Sam Nieman Checked By:

B B B g

c o 3 =z s | =

@ % o % 33’3 2 Materials Description

— Q o © @

a o o (2 (0]
— Tz GREY ANU WHITE, DRY, POURLY GRAUED —
F | NA | 70 8 ! 274 GRAVEL (GP) P 3
F L NA LTS 4 2 i e BROWN, MOIST, SILTY SAND _(SM) =
F L NA |70 8 3 - BROWN, MOIST, SILTY SAND _(SM) 3
| N/A | 80 3 4 2 J— 1 BROWN, MOIST, SILTY SAND (SM) =
3 3 37 BROWN, MOIST, MEDIUM POORLY GRADED SAND B
= N/A 65 2 5 (SP) ]
3 4 5 BOTTOM OF HOLE AT 4.0 FEET SEALED W/ E
- 5 BENTONITE UPON COMPLETION :
- 5 =
- 6 -
- ] ]
[ ] 3
- 7 3
- 8 E
- 94 3
- 10 E
- 13 3
- 124 =
— 13 -
- 143 -
= 15 =
o - .:.
- 16—_ -
— 173 =
- 18 =
3 195 E
C 3 .
- 20—_‘ -







Farlow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268 .
Phone (317) 872-8600 Fax (3i7) 872-9616

Log of Boring C2

Sheet 1 of §

(Offset 3’ SW of C)

Job Number: 7403

Twigg Corp.
Martinsville, Ind.

Elevation:

Driller: Haskett Orilling

Orilling

Date Time

Drill Method: 3.25" Hollow Stem Auger

Started

12/20/94 . 10:30 AM

Sample Method: Split Spoon

Finished

12/20/94 11:15 AM

Borehole Diameter: 6" in. Water Level: N/A

Logged By: Derrick Copsey

Checked By:

PID/Syns.*
Recovery %
Blow Counts
Sample No.
Graphic Log

Materials Description

pu—

BROWN, MOIST, MEDIUM, POORLY GRADE

7T\ SAND WITH SILT (SP-SM)

]

. SAME AS ABOVE

SAME AS ABOVE

SAME AS ABOVE

o d oo o ben by Lo

SAME AS ABOVE

IERNNE N

BROWN, MOIST, MEDIUM, POORLY GRADE
SAND (SP)

]

O O 0O N O o A W M

pu—
pu—
p—

lllIIIIIIIITIIIIIIIIIIlI[lllllrlllllIIIIIIIIIIIIIIIIIIIIIllllllllllIT[IIIIIlIlT]r‘YlIllllllllllllllllllll

BOTTOM OF HOLE AT 8.0 FEET FORMATION

SAND (8'-2') BENTONITE (2'-0')

llllllllIIIllllllllllIllllllllLlllIlllllIIIJILLIIJILIJllllllLlllIllIllllllllllLlllLlIllllllllllllllllllll







Farlow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268

Log of Boring D
(22" NW of MW-1)
Twigg Corp.
Martinsville, Ind.

Sheet 1 of 1

Job Number: 7403

Phone (317) 872-9600 Fax (317) 872-9616 Elevation:

Driller: Haskett Drilling Orilling Date Time
Drill Method: 3.25" Hollow Stem Auger Started 8/08/94 11:20 AM
Sample Method: Split Spoon Finished 8/08/94 11:32 AM
Borehole Diameter: 6" in. Water Level: N/A Logged By: Sam Nieman Checked By:

* 3R 2 N =

g by S z T 3

%) = S = S o |2 Materials Description

~ o 3 13 D: [«

=] ] o ® o

a o o 2 (G}
- = GREY ANU WHITE, UDRY, POURLY GRAUED ]
F | N/A | 80 16 ! F2oa . GRAVEL (GP) P ;
F | N/A S0 6 2 132 SAA, CHANGING TO BROWN, MOIST SILTY =
- [ na | 80 5 3 FZE] \_SAND /] ]
E | N/A 80 2 4 5 =]\ BROWN, MOIST, SILTY SAND (SM) /] E
. : \\_ BROWN, MOIST, SILTY SAND (SM) VA ]
3 3 3 REDDISH BROWN, MOIST, POORLY GRADED e
F | N/A 75 2 5 B SAND W/ SILT (SP/SM) .
- 4 - BOTTOM OF HOLE AT 4.0 FEET SEALED W/ E
- . BENTONITE UPON COMPLETION ]
3 5 =
- 6 =
= 7 g
- . ]
a 8- =
s ] 3
- 99 1 -
- 105 -
- 1 =
- 12 3
- 133 3
- 14 =
- 153 3
- 163 3
: . :
- {73 E
- 183 =
- 193 =
— 204 ]







Farlow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268

Log of Boring D2

Sheet 1 of 1

(Offset 3' NE of D)
Twigg Corp.

Job Number: 7403

Phone (317) 872-8600 Fax (317) 872-9616 Martinsville, Ind. Elevation:

Drliler: Haskett Drilling Dritling Date Time
Drill Method: 3.25" Hollow Stem Auger Started 12/20/94 10:30 AM
Sample Method: Split Spoon Finished 12/20/94 11:15 AM
Borehole Diameter: 6" in. Water Level: N/A Logged By: Derrick Copsey Checked By:

* Y o : o

2 ay § 2 £ 3

%) > o 2 S o | 2 Materials Description

~ o z E D: a

(=) o ©

— 7] (=} [10] ©

Q. o o " ()
- | N/A 80 3 1 1 . BROWN, MOIST, MEDIUM, POORLY GRADED B
- N/A %0 3 2 ] SAND WITH SILT (SP-SM) Ve 3
- 2 SAME AS ABOVE A =
3 5 R o SAME AS ABOVE E
C N/A Q0 3 3 : ]
- 3 4 SAME AS ABOVE E
- N/A 90 3 4 .
- 5 =
= v -y
: N/A 40 g 5 SAME AS ABOVE :
— 63 -
- 3 7 BROWN, MOIST, MEDIUM, POORLY GRADED B
- N/A 80 2 6 SAND (SP) 3
- 8 ] BOTTOM OF HOLE AT 8.0 FEET FORMATION E
- . SAND (8'-2') BENTONITE (2-0') 3
- 9—_' | -
- 103 3
- 113 =
— 12 =
- 139 =
- 14 =
— 153 =
- 163 =
— 173 =
— 18 =
: : :
- 19 E
— 204 =







Farlow Environmental Engineers, Inc.
8645 Guion Road
Suite B

(former waste storage area)

Log of Well MW-1 Sheet 1 of 2

Job Number: 7403

Indianapolis, IN 46268 Twigg Corp.
Phone (317) 872-8600 Fax (317) 872-0616 Martinsville, Ind. Elevation:

Driller: Haskett Orilling Dritling Date Time
Drill Method: 4.25" HSA, Mud Rotary Started 8/8/94 11:38 AM
Sample Method: Split Spoon Finished 8/9/94 10:40 AM
Borehole Diameter: 8.5 in. Water Level: 7-10° BGS ('98) |Logged By: Sam Niemann Checked By:

* *® 2 s 4

2 ey s z cz | < Materials Description Well Compietion

> o = © su-| o p

w 3 © ey o2 £

= o z E o— =3

= @ 2 a 0 Locking

a [+ m o Cap
- 7 0¥ GREY ARU WHITE, URY, POUORLY GRAUEU P
- o GRAVEL (GP) ]
- ! 1= BROWN, MOIST, WELL GRADED SAND WITH Concrete
n . . TRACE TO SOME FINES (SW-SM) ]
3 27 E
- 3—-: l«— Bentonite 3
o . Seal .
o ] ]
- 4 i REDDISH BROWN, FINE AND MEDIUM, MOIST, B
F 3 : POORLY GRADED SAND WITH TRACE TO SOME ]
- | S8/ 90 3 2 5 FINES (SP-SM) — 2" 0 =
- 100% 3 Sch.40 ]
E 3 - Blank PVC 7
— 63 -]
- 7 = =
- 8- z =
- 9 o BROWN AND GREY, WET, NELL GRADED SAND = Zmao
C ! i (SW) WITH TRACE FINES = Slotted
- | 270/ 05 ! 3 10_‘_~°."~° = PVC J
| >250% 0 150 = (00107 1
o 1 I = B
- 1 1 = 3
- 123 =it Sand 3
o ] = Pack ]
- E E Filter ]
— 13—_ = =
3 GREY AND BROWN, MEDIUM AND FINE, WET, = E
E | b4 ; POORLY GRADED SAND (SP) = .
| NDx | 100 8 4 = E
- 9 = ]
3 E
- 1
3 BROWN, FINE TO COARSE, WET, WELL GRADED B
- 03/ ; SAND (SW) WITH SOME GRAVEL 3
2 N.D.% 80 7 5 20_: E
- 7 :..,.' .. ]







Farlow Environmental Engineers, IncC.

8645 Guion Road
Suite B

Indianapolis, IN 46268

Log of Well MW—1 \ Sheet 2 of 2
ste storage area
(former #?vigg éorp‘g Job Number: 7403

II|I|I7l]lll]||"]flllllllllIlllllllllrﬁTlITlIIlllllll||l|lll||lIlllllIIIIIIIIIIIIIIIIIIIIT[II1IIIIIIIIllllllllllllll

Phone (317) 872-8600 Fax (317) 872-8616 Martinsville, Ind. Elevation:
B B BT g
c > 5 z s | - Materials Description Well Completion
> [} o [} = (3]
%) > &) - o =
~ —
S| 8| & |8 |° |8
o o o) o ()
BER
Bentonite
Seat
BROWN, MEDIUM TO COARSE, WET, POORLY
12 GRADED SAND (SP) WITH SOME GRAVEL o2
0.1/ 85 14 6 3
N.D.¥ 14 &%
21 R
OO
.
BROWN, MEDIUM, WET, WELL GRADED SAND &
8 (SW) &
0.3/ 45 8 7
N.D.x lﬁ ogoren

BOTTOM OF HOLE AT 31.0 FEET

IlllIllllllllLlJlllllJlllllllllllllllllllllllIlllllllllllll[llllllllllllllllllJ[lllllllLLJlllllllllllllllllllllllllllll







Bruce Carter Associates, L.L.C. Log of Well MW—-1D Sheet 1 of 3
6630 E. 75th St (offset 5° S of MW~1)
Suite 300 Twi Corp Job Number: 7403
Indianapolis, IN 46250 gg. -
Phone (317) 578-4233 Fax (317) 578-4250 Martinsville, Ind. Elevation:

Driller: Earth Exploration Drilling Date Time
Drill Method: 4.25" Hollow Stem Auger Started 2/24/98 8:45 AM
Sample Method: Split Spoon Finished : 2/24/98 3:00 PM
Borehole Diameter: 8.5" in. Water Level: 7-10.2° BGS ('98) {Logged By: JW Kilmer Checked By:

o »” Z o 4

S - § z <= | - Materials Description Well Completion

= o [=% [T <

2 9 3 s | 97| 8

a o e w s Locki

fas) G} [———— C(;g ing

__ B Concrete |
| 2 ]
i N J
- -1 te—— Bentonite
- - Seal .
| 4 ]
- - — 2" g -
L - Sch.40 .
| 6_ Blank PVC _]
i i ]
B 8 .
N 104 Boring Blank-Driled to 44' 7
— 124 1 _
[ 14— -
i i i
u 16 ]
[ 18 -]
— 20 _
- 22— -
5 i ]
- p— — 2" g ——
o 24 . Sch.40 m
o Blank PVC ]
o 26 .







Bruce Carter Associates, L.L.C.
6630 E. 75th St
Suite 300

Indianapolis, IN 46250

Log of Well MW—1D
(offset 5° S of MW-1)
Twigg Corp.
Martinsville, Ind.

Sheet 2 of 3

Job Number: 7403

IIIIIIIIIIIIIIII]IIIIIIIIIIII|llllI]‘lTl[lllIllllllllllllllllllll

Phone (317) 578-4233 Fax (3I7) 578-4250 Elevation:
@ 3; -g o e
S e 3 z £z | - Materials Description - Well Completion
()] Q 3} Q
L > o a | 8o | =
o -
[m) o x € o-— Q
o Q o © ©
o« o " (5]
30 —
32 —
34 -
B i
36 —
38+ _
40~ -
42 .
o] Wet, tan, fine to medium, trace course poorly 'j
0 100 :g 1 graded SAND (SP) |
15 _‘
48- -
50 _ N
- § . f«— Formation -
4 =t Sand .
52 = .
= 4
12 SAA (SP), 8” of tan, fine SILTY SAND {SM) é i
18 = ]
0 100 22 2 = ]
26 > 2 -]
= Sch.40 4
. = Slotted ]
= 0.0i0"
58] = -
_ g 1







Bruce Carter Associates, L.L.C. Log of Well MW-1D Sheet 3 of 3
66380ui%é7350tg St (offset 5 S of MW-1) '
Indianapolis, IN 46250 Twigg .Corp.

Phone (317) 578-4233 Fax (317) 578-4250 Martinsville, Ind. Elevation:

Job Number: 7403

Materials Description Well Completion

PID/Sens.

Recovery %
Blow Counts
Sample No.
Graphic Log

SAA (SP), fine SAND, little fines

6" SAA (SP) 8" grey SILT (ML), low plasticity,
little clay, little to some fine sand

SAA (ML)

BOTTOM OF HOLE AT 81.0 FEET

llllI|llllllllllllllIlllllllIlllllllllllllll]llllllllllllllllll

ITIIlllllllllllll‘llllllllllllllle]Tllllllllllll!lllllllllI]III







Farlow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268

Log of Well MW-2 (FB-2)
(parking lot E of Twigg — paved over)

| Sheet 1 of 2

Twigg Corp.

Job Number: 7403

Phone (317) B72-8600 Fax (317) B72-9616 Martinsville, Ind. Elevation:

Driller; Haskett Drilling Drilling Date Time
Drill Method: 4.25" HSA, Mud Rotary Started 8/10/94
Sample Method: Split Spoon Finished
Borehole Diameter: 8.5" in. Water Level: 9 BGS ('94) Logged By: Sam Niemann Checked By:

x ® 2 o b4

2 o 5 z sz | 2 Materials Descripti Well i

< 5 3 . EE" o aterials Description ell Completion

n > [®) ot o2 =

~ o »>

) o Xz E o~ a

P~ cor) (% $ g Locking

Cap

— 390 CIGHT GREY, URY, WELL GRAUED GRAVEL (GW] .
. 70 30 ! Rl WITH SAND g 3
- 70 19 2 134Q- SAME AS ABOVE, CHANGING T0 BROWN, Concrete -
- 40 14 3 oo MEDIUM TO COARSE, MOIST, WELL GRADED .
F 20 7 2 SAND (SW) WITH GRAVEL AT 0.6 FEET :
- 27 BROWN, MEDIUM TO COARSE, MOIST, WELL 3
- . GRADED SAND _ (SW) WITH GRAVEL , .
C ' 33 BROWN, MOIST, CLAYEY SAND (SC) WITH Bentonite —
E [ ov | g ! s ] \\ ABUNDANT SAND /] Seal ]
I~ D% 4 .
- [ ND 4 REDDISH BROWM, MEDIUM, MOIST, POORLY =
- - GRADED SAND (SP) WITH TRACE FINES VA .
3 52 T
[ - Sch.40 3
: 3 Blank PVC
- 6] =
- 73 _ S
- 83 = =
: \ 9 =R BROWN, FINE TO COARSE, WET, WELL GRADED = o .
. N.D./ 50 2 8 :4’1‘:‘{‘ SAND (SH) = Sch.40 ]
[ | ND.x 2 10 I = Slotted 3
— — = PVeC —
- 4 P A = (0.020") 3
- 113 = =
- 12:\ =}.t<— Sand -
- = = Pack n
- b = Filter .
— 133 = —
- I BROWN, FINE 7O MEDIUM, WET, WELL GRADED = .
— 9 14 SAND {SH) = =
- | 0.2/ %0 n 7 3 = .
- | ND.x 13 3 = .
[~ 14 153; e = -]
— 163 = =
3 73 = E
- 8 SAME AS ABOVE 3
u 0.2/ 8 ]
F | nox | 90 10 8 .
— 15 ~







Farlow Environmental Engineers, Inc.

Phone (317) 872-8600

8645 Guion Road
Suite B

Indianapolis, IN 46268

Fax (317) 872-9616

(parking lot E of Twigg - paved over)

Log of Well MW-2 (FB~-2) Sheet 2 of 2

Twigg Corp.

Job Number: 7403

Martinsville, Ind. Elevation:

llllI|ITTIIIlllllll]l“‘ll'rllllll]lllll'Illllllll]]llllllllllllIIIIIIIIlllIlllllllrlllllllll'lllll]]’lllIIIITTIIIIIIIIIII

PID/Syns.*

Recovery %
Blow Counts

Sample No.

Depth
{feet)

Graphic Log

Materials Description

Well Completion

0.1/
N.D.x

18

21
70 13

13

1
o, 0, 8,

SAME AS ABOVE WITH SOME AREAS OF
COARSE SAND, CHANGING TO SILT (ML) WITH
ABUNDANT FINE SAND AT 25.0 FEET

Bentonite
Seal

34

BOTTOM OF HOLE AT 25.5 FEET

lllllllllllllllllllLlLlllllllllllLlllllllllllllllllllllllll[llllIlJJLlLlJllllllIlllllllllIlJlllllL]llllllllllllLllllllI







Farlow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268

Log of Boring FB-2B
(offset from FB-2)
Twigg Corp.

Sheet 1 of 1

Job Number: 7403

Illlllll

Phone (317) 872-8600 Fax (317) B72-9616 Martinsville, Ind. Elevation:
Driller: Haskett Drilling Drilling Date Time
Drill Method: 3.25" Hollow Stem Auger Started 12/21/94 12:40 PM
Sample Method: Split Spoon Finished 12/21/94 2:00 PM
Borehole Diameter: 6" in. Water Level: N/A Logged By: Derrick Copsey Checked By:
%] . (@]

s 3] £ ¢ |8

c ja g 5 - °

a 2 O % S ] = Materials Description

-~ o z I D: Q

[ O ©

— Y [«] [10} N

a o m n )
3 : .
- | 3 .
E [ w/a 90 6 1 e DARK BROWN, MOIST, FINE, SILTY SAND (SM) B
- N/A 95 8 2 u AR BROWN, MOIST, FINE TO MEDIUM SILTY SAND ]
- 2 (SM) =
2 34 ]
- 3 + SAME AS ABOVE B
C N/A 80 4 3 3 ]
ol 43 -
- 5 7 BROWN, MOIST, VERY FINE SILTY SAND (SM) =
C N/A 75 5 4 1 ]
— 53 -
2 N/A 80 g 5 1= SAME AS ABOVE :
- - -
— 6 -
- 2 lh=: BROWN, MOIST, MEDIUM, POORLY GRADED B
F | N/A S0 2 6 3 SAND WITH SILT (SP-SM) .
- 8 . BOTTOM OF HOLE AT 8.0 FEET 3
3 95 | -
- 10 -
s ] ]
- 11 =
- 12 3
— 135 =
- 142 3
- 153 =
- 16 3
- 173 =
- 183 E
- 19 .
- 20 s







Farlow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268

(near

Log of Well MW-3

Sheet 1 of 2

SW corner of Twigg blidg)
Twigg Corp.

Job Number: 7403

Phone (317) 872-9600 Fax (317) 872-9618 Martinsville, Ind. Elevation:
Orlller: Haskett Orilling Orlling Date Time
Drill Method: 4.25" HSA, Mud Rotary Started 8/9/94 11:00 AM
Sample Method: Split Spoon . Finished 8/9/94 2:15 PM

Borehole Diameter: 8.5" in.

Water Level: 8.5-12' BGS (1998)Logged By: Sam Niemann

Checked By:

x 2 2 o S

44 > c z — - . .y .

< P 32 o ﬁfé ° Materials Description Well Completion

wn > (&] =Y ) Q =

~ o A a

=) Q 4 € o—

= uo:) :% &”, g Locking

Cap

- - GRASS ARD TUPSUIC (DARK BRUWN, MUIST, R
S ML S 3 ! F==1_SANDY CLAY (CL-SC)) ;
- | ND 8% 7 2 i BROWN, MOIST, FINE 70 COARSE, WELL Concrete
- 0.2 80 8 3 J+.*+| \\_ GRADED SAND' (SW) WITH SOME FINES ]
| ND. 90 4 4 2 Joe-e BROWN, FINE TO MEDIUM, MOIST, WELL ]
. 3 GRADED SAND (SW) WITH FINES .
- 3 \ SAME AS ABOVE .
3 3= BROWN, MEDIUM, MOIST, POORLY GRADED Senronte 3
. 03 100 5 3 SAND (SP) .
— 43 =
- 53 >0 3
o 3 Sch.40 ]
o 6 . Blank PVC -]
: ] .
- 7-: = -
- 8—: g 4
ol g3 ¥ 2" 9 3
- B BROWN, MEDIUM TO COARSE, MOIST, POORLY = Schdo ]
- ! GRADED SAND (SP) = Slotted 7
| 28 00 ! 8 10 = PVC =
- | NDx | = (00207 ]
- 2 E :
= 124 =t.{«— sana -
- 3 = Pack ]
: - E Filter ]
C = ]
» = __:4
- » SAME AS ABOVE = B
C 2 = __:
— 0.7 100 4 7 = :
C 7 = ]
- 3
C . :
= 193 E
- e BROWN, MEDIUM TO COARSE, WET, WELL E
- 8 B A GRADED SAND (SW) COARSENING WITH DEPTH ]
- | 4.2/ 80 10 8 2030 S -
C | N.D.% 9 PR 3
E " + . ]
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Farlow Environmental Engineers, Inc. Log of Well MWK-3 Sheet 2 of 2
8645 Guion Road (near SW corner of Twigg bldg) -
Indianapolis, IN 46268 Twigg Corp. Job Number: 7403
Phone (317) 872-8600 Fax (317) 872-9616 _ Martinsville, Ind. Elevation:
* 2 2L S 4
§ z S z fg%‘ ; Materials Description Well Completion
N Z © a ol =
8| 812 &8 |°|¢8
o o <o) 0 G}

Bentonite
Seal
BROWN, GREY, MEDIUM TO COARSE. WET, WELL X
1 GRADED SAND (SW) WITH SOME GRAVEL 2%
1.0/ 60 18 o
N.D.% 23 X2
25
o SAME AS ABOVE &
>
0.2/ 14
NDx | 90 12 10 .
13 ] %
31 E BOTTOM OF HOLE AT 31.0 FEET
32
334
343
359
363
373
383
393
403
413
42
433
44

lLllllllllllllllllllllllllllllllllllllllllllllIllllllllllllllllllllllllllllllllLlllllllILllllllllllllllllllllllllllllll







Farlow Environmental Engineers, Inc.
8645 Guion Road

(N of Harmon Dr § South St)

Log of Boring FB—-4 Sheet 1 of 2

Suite B ; Job Number: 7403
Indianapolis, IN 46268 Twigg Corp. .
Phone (317) 872-8600 Fax (317) 8728616 Martinsville, Ind. Elevation:

Driiler: Haskett Orilling Drilling Date Time
Drill Method: Mud Rotary Started 8/11/94 9:05 AM
Sample Method: Split Spoon Finished 8/11/94 11:00 AM
Borehole Diameter: 6" in. Water Level: Logged By: Sam Niemann Checked By:

*x 3 B4 : j=4

2 - § 2 £ 3

@ 2 o 2 agd | 2 Materials Description

~ o = a

S o x £ s 3 .

— 1] o M ©

a o o w (5]
E' 80 3 1 UARK BRUWN, URY SANUY CLAY (CLJ _:
= 80 5 2 1 . DARK BROWN, DRY, SC/CL E
- 60 7 3 ] DARK BROWN, MOIST CLAYEY SAND (SC) b
- 60 l 4 > 3 DARK BROWN, MOIST SW/SC E
- 34 3
- 3 ] BROWN, MEDIUM, MOIST, POORLY GRADED E
- 100 5 5 SAND WITH TRACE TO SOME FINES (SP-SM) .
F | 408/ 4 4 SAME AS ABOVE E

o#
E | NDx 100 6 6 ] ]
| U, - -
- 55 =
- 6 -
- 73 =
- 8- .
C I BROWN, MEDIUM WITH TRACE FINE, WET, ]
- 2 9 POORLY GRADED SAND (SP) =
C 72#/ 2 : ]
- 60 7 ]
- | N.D.x 2 3
— 3 03 =
- 13 E
- ; SAME AS ABOVE E
o 1 9 ]
E | 2ax | 90 9 8 .
- 8 3
: 7 SAME AS ABOVE E
C 23/ 10 ]
F | asx | 8 9 o .
— 13 =







Farlow Environmental Engineers, Inc.

8645 Guion Road
Suite B

Indianapolis, IN 46268

Log of Boring FB-4
(same loc'n as MW-4)
Twigg Corp.

Sheet 2 of 2

Job Number: 7403

IIIII‘IlllllllllllIIl']']lllllllIIIIIIIIIIIIIT|IIIIIIIIIIIIIIIIIIIIIIIIIIl]lllllllll||rrITmllllllIIIITIIIIIIIIIIIIII(]

Phone (317) 872-8600 Fax (317) 872-0616 Martinsville, Ind. Elevation:
ES 3R &4 : =4
A -~ (=]
e ey % =z £ 3
%) %’ & 2 Ty o |2 Materials Oescription
a o k4 (3 Q: Q.
— Q [=] o (E
a o« o w (G
o SAME AS ABOVE
0.8/ (]
N.D.x 80 1 10
13
J SAME AS ABOVE
0.4/ 4
NDx | 40 3 "
5

BOTTOM OF HOLE 30.5 FEET

# = PID Reading is suspect. Very slow needle
climb rate. Reading should probably be much
lower. (Water vapor interference)

lllllllllJllllIllIllllllllllllllllllllllllllllllllllllllllllllllllll]llllllIllllllljlllllllllllllllJLlllllllllllllllllll







Farlow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268

Log of Well MW—-4 (FB-4b)

Sheet 1 0of 3

(Offset from FB-4)
Twigg Corp.

Job Number: 7403

Phone (317) 872-0600 Fax (317) 872-8616 Martinsville, Ind. Elevation:

Driller: Haskett Drilling Drilling Date Time
Driil Method: Holow Stem Auger/Mud Rotary Started 12/13/94 9:00 AM
Sample Method: Split Spoon Finished 12/14/94 3:00 PM
Borehole Diameter: 6" in. Water Level: 8.5-11.8' BGS ('98)Logged By: Derrick Copsey Checked By:

* 3 £ S g

> c

é g 3 ﬁ ,ca’g > Materials Description Well Completion

w > o a o2 =

~ o z I3 as [=Y

Q o ©

a & 2 ® = Locking

m o Cap

:_ n W Concrete
[ ON/A 80 3 1 1 = REDDISH BROWN, MOIST, FINE, SILTY SAND E
o S (SM) 1
F [ N/A 80 2 2 Fip ]
— 2 \ REDDISH BROWN, MOIST, MEDIUM, POORLY /- -
E E GRADED SAND WITH SILT (SP-SM) ;
. 3 33 }<— Bentonite —
F | /A 00 5 3 3 BROWN, MOIST, FINE TO MEDIUM, POORLY Seal .
:_ 4 GRADED SAND WITH SILT (SP-SM) _:
o 5 SAME AS ABOVE .
C N/A 80 5 4 ]
- 5 - 3
- BROWN, MOIST, MEDIUM, POORLY GRADED E
E | nva 90 : 5 3 SAND (SP) Bank PVC
- 63 =
- 3 7 F REDDISH BROWN, MOIST, MEDIUM, SILTY SAND B
s N/A 80 > 8 i i (SM) ]
— 8 =
— 99 3
= 10 3
- 113 =
- 12 =
- 133 =
- 143 =
- 15 = =
= 16 = =
- 173 = 3
— 185 = =
- _: = o 3
X 19 3 = Sch.40 n
- ] = Siotted
u ] = PVC —]
- 20 ] = (0.0107







Farlow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268

Log of Well MW—-4 (FB—4b)
(Offset from FB-4)
Twigg Corp.

Sheet 2 of 3

Job Number: 7403

Phone (317) 872-9600 Fax (317) 872-9616 Martinsville, Ind. Elevation:

x ® £ o =4

b4 > c =z — -t . . ae .

c Z 3 £33 Materials Description Well Completion

> Q [«8) Q Q

o > o a Qo | £

= 3 z = ac | ¢

= 9 5 ® ©

a « o w G)
- . = .
— 22 =} & sana -
- 3 = Pack ]
N 3 = Filter .
:_ i fe— Formation =3
C Sand 3
- 1
- ]
- 4 BROWN, WET, MEDIUM, POORLY GRADED SAND B
- | ND ]
n e 10 E
E .
3 =
n 3
- -4
— —
o ]
o 8 REDDISH BROWN, WET, MEDIUM, POORLY .
x N.D./ 50 6 8 GRADED SAND WITH SILT (SP-SM) .
| ND A
- : 8 ]
o ]
- 8 SAME AS ABOVE B
o N/A 50 12 ¢ ]
- 17 -4







Farlow Environmental Engineers, Inc.

Indianapolis, IN 46268
Phone (317) 872-8600 Fax (317) 872-9616

8645 Guion Road
Suite B

Log of Well MW-4 (FB-4b)
(Offset from FB-4)
Twigg Corp.
Martinsville, Ind.

Sheet 3 of 3

Job Number: 7403

Elevation:

llllllllll[lllllIIIII’IIIIﬁI‘I‘lllllllllilll'lllllIllllllrlYllllllllllrllllllllllllIlllrr'lTr]TTT'lllllllllIIIITI]TITI[

* % £ S g
€ . . .
g z 3 Zz sz | - Materials Description Well Completion
~ (=3 g' QD o ‘g_
S |1 8| &) 8|2
a < o w O]
N/A 50 9 JipE
12 BROWN, NET, MEDIUM, POORLY GRADED SAND
ND./- | 60 1 10 (SP)
10

3' east of FB-4b.

BOTTOM OF HOLE AT 50.5 FEET. Samples
from 39.0 - 50.5 obtained from boring offset

llIIIIIll[l]lllllllllllllllllllllllllllllllllllllIlIIlIlIIIIllllllllIIIlllllllllllllllllLlllllllllllllIIlllllllllllllll







Fartow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268

Log of Boring FB-5

(parking lot SE of Twigg)

Twigg Corp.

Sheet 1 of 1

Job Number: 7403

Phone (317) 872-9600 Fax (317} 872-9616 Martinsville, Ind. Elevation:

Driller: Haskett Drilling Drilling Date Time
Drill Method: Mud Rotary Started 8/10/94 8:50 AM
Sample Method: Split Spoon Finished 8/10/94 10:30 AM
Borehole Diameter: 8.5" in. Water Level: Logged By: Sam Niemann Checked By:

* » £ S =

g z 3 z sz | 2

a 2 o 2 ad | 2 Materials Description

~ o - Q.

=) [4) z E Q- ©

— QO [=} [19] ©

o o o w 15)
- 80 3 1 UARK BRUOWN, FINE TU VERY CUAKSE, URY, -
o ; WELL GRADED SAND (SW) WITH GRAVEL AND ]
F 80 6 2 T \\ FINES /] =
- 90 8 3 ] \_ SAME AS ABOVE WITH INCREASED FINES f ]
3 90 4 4 o JEI=] \_BROWN, MOIST SC/CL WITH GRAVEL /] E
: ] "\ SAME AS ABOVE Va -
- 3 3
3 3 REDDISH BROWN, MOIST, CLAYEY SAND (SC) B
- 100 3 5 . WITH SOME SILT 3
- 43 3
- 5 E
— 6 =
- 73 3
- 83 3
o Joe BROWN, MEDIUM TO COARSE, WET, WELL ]
— 2 v Q- GRADED SAND (SW) WITH TRACE GRAVEL =
F | NDJ 3 ] ’ . ]
E | DX 80 1 6 ] .
= 3 10400 =
- I~ ]
- 113 -
— 12 =
- 135 3
N 1. SAME AS ABOVE, CHANGING TO BROWN, MOIST ]
- 9 : SILT (ML) WITH SOME SAND AT I15.1 FEET -
- | N/ 90 12 7 3
N N.D.* 12 ]
— 13 =
- E
- ]
C BROWN, FINE TO VERY COARSE, WET, WELL ]
— 8 GRADED SAND (SW) WITH TRACE GRAVEL -
- | ND./ 85 1 8 ]
- | ND.x 13 ]
— 12 =
- 'BOTTOM OF HOLE AT 20.5 FEET ]







Farlow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268

Log of Boring FB-8

Sheet { of 3

(South St 120" SE of MW-1)
Twigg Corp.

Job Number: 7403

Phone (317) 872-9600 Fax (317) 872-0616 Martinsville, Ind. Elevation:
Driller: Haskett Drilling Drilling Date Time
Drill Method: 3.25" HSA/Mud Rotary Started 12/15/94 9:00 AM
Sample Method: Split Spoon Finished 12/16/94 1:00 PM
Borehole Diameter: 6" in. Water Levei: N/A Logged By: Derrick Copsey Checked By:
. (o))

2 S T - I

o 2 o % o ] 2 Materials Description

-~ Qo z 13 D: [=%

[w] o 0]

— Q (=] 10} o

o [v4 o w G)
HIETN N 1 ASPHALT ] E
E [ N/A 80 1 2 BROWN, DRY, FINE TO COARSE, POORLY ]
- N/A 70 12 3 GRADED SAND (SP) ya :
C BROWN, MOIST, FINE, POORLY GRADED SAND 7
— N/A 80 19 4 (SP) WITH TRACE GRAVEL / 3
- SAME AS ABOVE / .
- [ __
o N/A 80 3 5 BROWN, MOIST, FINE POORLY GRADED SAND .
F 4 WITH SILT (SP-SM) 3
| g2/ 2 SAME AS ABOVE ;
N 80 6 4
" N.D. 3 5 3
=3 o SAME AS ABOVE 3
- N/A 90 0 7 .
—~ B =
3 4 7 F BROWN, MOIST, FINE TO MEDIUM, SILTY SAND B
o N/A 80 3 8 3 (SM) ]
- 83 7
- 93 =
- SAME AS ABOVE ]
E | 007 | o 3 o 3 ]
- | MO 3 102 =
- 11 3
3 123 E
- 133 =
- 4 BROWN, WET, MEDIUM, POORLY GRADED SAND B
- N.D. 7 3
s 3
— 183 =
: ] ]
3 o SAME AS ABOVE .
E | 20/ 1 oo 9 i 3
- 12 ]
o .







Farlow Environmental Engineers, Inc. Log of Boring FB-6! ! Sheet 2 of 3
8645 Guion Road ' _
: uth St 120’ SE of MW-1
Suite B (So Twi Corp ) Job Number: 7403
Indianapolis, IN 46268 igg Lorp.
Phone (317) 872-9600 Fax (317) 872-9616 Martinsville, Ind. Elevation:

sl x]z] s g

< g 3 i fg o . L.

n 2 o a S0 | = Materials Description

-~ o z I3 D:: [=Y

(=) O oy © ©

— Q —_— [

a o o n G
- .
- . SAME AS ABOVE E
- 28.0/ ]
| "20 90 g 12 3
: .
3 =
— ]
- =
= SAME AS ABOVE 3
s 10.0/ 80 g 13
| 02 , E
- .
F -
: ) SAME AS ABOVE ]

N.D./ .

E | Y 80 I2I 14 =
: 3 .
3 5 SAME AS ABOVE E
E | NDJ/ 75 13 15 ]
- | ND. s E
- 5 SAME AS ABOVE E
- N.D./ ]
- | ND. 70 8 '6 :







Fariow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268

Log of Boring FB-6.
(South St 120" SE of MW-1)
Twigg Corp.

Sheet 3 of 3

Job Number: 7403

lllll'lIlIrTl|llI‘TrT1IIIIIIIIlllI]']'llllllll]llklljl]f"fl‘rl|lllllllll‘lIIIllllllllllllllllllllTlTr!llllIIlIIllll‘Illll

Phone (317) 872-9600 Fax (3(7) 872-9616 Martinsville, Ind. Elevation:

x o £ S =
2 ey 3 z <= | 2
7 g o 2 a3 | 2 Materials Description
) S z £ o< &
— Q o 1] —
a o o n 5]

70 18 i O

463
8 SAME AS ABOVE
ND./- | 60 1 17

1

BOTTOM OF HOLE AT 50.5 FEET

llllllllllllllllllllllIIIILII|lIIlllllllllllllllllllllllljl_ljllllllIIllllllllll||lllllllllllllllllllllllllllllllllllllll







Farlow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268

Log of Boring FB-7 Sheet 1 of 2
(in field W of Twigg)
Twigg Corp. Job Number: 7403

Phone (317) 872-9600 Fax (317) 872-8616 Martinsville, Ind. Elevation:

Driller: Haskett Drilling Drilling Date Time
Drill Method: 3.25" HSA/Mud Rotary Started . 12/20/94 2:30 PM
Sample Method: Split Spoon Finished 12/21/1:00 AM 11:00 PM
Borehole Diameter: 6" in. Water Level: N/A Logged By: Derrick Copsey Checked By:

ES € o : 124

:;i > 5 § Fedows 3

iy % o 2 ag | 2 Materials Description

B o z € o< Q

— Q (=] f1e] 9

a o [Te) n )
C N/A 80 " ! = i DARK BROWN, DRY, FINE TO MEDIUM, SILTY E
o N/A 80 10 2 | ] SAND (SM) ya 3
C [ N/A 70 m 3 I " WHITE 7O GREY, DRY, FINE TO MEDIUM, E
o /A 70 3 " ! POORLY GRADED GRAVEL WITH SAND (GP) ]
- . 2 B(gox)m. DRY, FINE TO MEDIUM,SILTY SAND / 3
: : : A ‘
E‘ y 3 :: SAME AS ABOVE /_ _:
C N/A 80 5 ]
- S 4 BROWN, DRY, MEDIUM, POORLY GRADED SAND .
- WITH SILT (SP-SM) ya =
- | ND 90 4 6 .
- . 4 . SAME AS ABOVE .
- N/A 100 3 ; 3 BROWN, MOIST, FINE, SILTY SAND (SM) ]
[ 6 7] e
- 8 I BROWN, MOIST, FINE TO MEDIUM, POORLY =
C | N/A | 90 8 8 g GRADED SAND' (SP) ]
- 0 5 9 SAME AS ABOVE B
L N ]
5 Y 70 ) e] =
- | VA 3 10 -
= I E
: .
— 12 =
3 7 BROWN, WET, MEDIUM TO COARSE, POORLY B
C | 2.20/ 80 8 0 GRADED SAND (SP) - .
- | N/A 7 i
- ]
- 5 SAME AS ABOVE B
L | 0.20/ 3
C 80 13 " .
F | N/A o E
o . ]







Farlow Environmental Engineers, Inc. Log of Boring FB-7 Sheet 2 of 2
8645 Guion Road (in field W of Twigg)
Job Number: 7403

Suite B Twi
Indianapolis, IN 46268 wigg Corp.

Phone (317) 872-9600 Fax (317) 872~9616 Martinsville, Ind. Elevation:

Materials Description

PID/Syns.%
Recovery %
Biow Counts
Sample No.
Graphic Log

B(ROHN. WET, MEDIUM, POORLY GRADED SAND
SP)

DARK GREY, DRY, VERY FINE TO FINE, SILTY
SAND (SM)

BROWN, WET, MEDIUM TO COARSE, POORLY
GRADED SAND WITH GRAVEL (SP)

BROWN, WET, FINE TO MEDIUM, POORLY
GRADED SAND (SP)

BOTTOM OF HOLE AT 35.5 FEET

llLlIlllllllIlIllllllllIllllllllllllllllllllllllll[llllJllLlllJllllIlIlllllllllllllllIIII]IIIIIlllllllllllllJlllllllllLI
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Fartow Environmental Engineers, Inc. Log of Boring FB-8 Sheet 1 of 3
864583;{'2“8%“ (in South St W of Harmon) P —
i er:
Indianapolis, IN 46268 Twlgg.Corp. ‘
Phone (317) 872-8600 Fax (317) 872-9616 Martinsville, Ind. Eievatlon:

Driiler; Haskett Drilling Driiling Date Time
Driii Method: 3.25" HSA /Mud Rotary Started 12/19/94 10:00 AM
Sampie Method: Split Spoon Finished 12/19/94 4:30 PM
Borehole Diameter: 6" in. Water Levei: N/A Logged By: Derrick Copsey Checked By:

* 3R o : (=]

P z § 2 £= 3

& 2 o = ag | £ Materials Description

~ Q z £ o a

o [&] o ® [10]

— [«8) —

a [V o n G)
s 80 1" 1 ASPHALT ] E
| N/A 80 10 2 1= ASPHALT AND SUB-BASE ] 3
- N/A 70 11 3 I BROWN, DRY, MEDIUM, SILTY SAND (SM) 1 ]
E | N/A 70 8 4 o3 SAME AS ABOVE E
- 4 33 SAME AS ABOVE E
C N/A 80 5 5 1 ]
[ 0.0/ 4 4 T BROWN, DRY, MEDIUM, POORLY GRADED, SAND E
- | n/a. | 90 4 8 3 WITH SILT (SP-SM) ]
- N/A 00 3 , E—-— BROWN, MOIST, MEDIUM, SILTY SAND (SM) .
3 6 J— ]
- I&=: =
- 8 ] SAME AS ABOVE E
n N/A 80 8 8 3 .
C_ 8 - "1
- 9 == SAME AS ABOVE .
- 5 - -
- | VA 3 10 =
- 113 3
- 12 3
- 133 =
3 143 3
- 7 Rk BROWN, WET, WELL GRADED SAND WITH E
- 2.2/ 80 8 10 b GRAVEL (SW) .
C N/A 7 15—_0 ) -
- e - =
- 163 3
— 173 =
- 5 BROWN, WET, FINE TO MEDIUM, POORLY B
s 0.2/ 80 3 " GRADED SAND (SP) :







Farlow En\éiéarémgsitoanl Egg?eers. Inc. Log of Boring FB-8 Sheet 2 of 3
Suite B @ (in South St W of Harmon) 0B Nomber 7403
Indianapolis, IN 46268 Twigg Corp. ob Number:
Phone (317) 872-8600 Fax (317) 872-0616 Martinsville, Ind. Elevation:
* 3 bid . o
c”:; > S § Fagouy 3
. O -

& %’ o % 38 f—;’ Materials Description

B o k4 1= D: Q

— Q [=] [1s] S

a [T o n G)
a2 8 SAME AS ABOVE E
E | NDJ/ 40 3 " .
= N/A g ]
3 " E SAME AS ABOVE =
s 0.0/ 40 10 ]
E | N/A 12 “ =
- 2 BROWN, WET, MEDIUM, POORLY GRADED SAND E
E | o0 50 13 15 (SP) .
— 15 =
- =
: .
- 5 SAME AS ABOVE B
" 0.0 60 5 16 ]
— ) 3
2 00 0 s 17 44 - SAME AS ABOVE e
C ' 2 . ]







Farlow Environmental Engineers, Inc.
8645 Guion Road
Suite B
Indianapolis, IN 46268

Log of Boring FB-8
(in South St W of Harmon)
Twigg Corp.

Sheet 3 of 3

Job Number: 7403

Illllflll‘IllllllllllllllllllllTlIll[llIllllIIIIIIIIII'IIlIlIIllllllIllll']]lll]1rllIllIIITII_IIIIIll]IllIIIIIIITIIIIIIII

Phone (317) 872-0600 Fax (317) 872-9616 Martinsville, Ind. Elevation:
c “ 8 o 5’..3 °
& 2 o 3 g | £ Materials Description
S S 3 8 | °T | ®
a (o o w G)
0.0 70 17
6 BROWN, NET, FINE TO MEDIUM, POORLY
0.0 40 8 " GRADED SAND (SP)
9

Bottom Of Hole = 5§0.5'. Formation sand =
50.5 - 5' Bentonite = 5' - ' Concrete = 1" - 0'
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Bruce Carter Associates, L.L.C.
6630 E. 75th St
Suite 300

(SW corner of South St & Sycamore)

Log of Well MW-5 Sheet { of 2

Job Number: 7403

Indianapolis, IN 46250 Twigg Corp.
Phone (317) 578-4233 Fax (317) 578-4250 Martinsville, Ind. Elevation:

Driller: SES Drilling Date Time
Drill Method: 4.25" Hollow Stem Auger Started -9/29/97 3:00 PM
Sample Method: Split Spoon Finished 9/29/97 7:00 PM
Borehole Diameter: 8.5" in. Water Level: 9.5-13.4° BGS ('93Logged By: OR Farlow Checked By: JW Kilmer

s | 21 €| g 2|8 | - ,

et 5 3 > £3 5 Materials Description Well Completion

o z o a oo | £

[m] o z E o~ Q

E g c_g “B g Locking

n

n ,[ Cap
L _ Concrete |
B 2] N
- - le— Bentonite
- - Seal -4
- 4 ]
- - — 2" [4] -
B . Sch.40 .
- 6 1 Blank PVC _]
B [ 8 N Moist, very dark Brown (2/2) SANDY SILT B
B 50 2 . _ (ML) changing to well graded SILTY SAND |
i % == (SM) ]
_ 10 L _
- 127 ;
I ] ]
- 14 -
Z i ]
- 16 -]
B 7 18 Jee Wet, brown (5/3) well graded SAND (SW) w/ ]
i 100 4 2 e trace gravel & trace fines ]
L 4 o .0 .
| 4 20 e _
- _t<— Formation A
- . Sand m
- 22— ]
= 24— -
e — 2" 0 p—
B 26 i Sch.40 ]
B i Blank PVC ]







VIIIIIIIIIlIll]lllr]TTllllIll

BOTTOM OF HOLE AT 40.0 FEET

Bruce Carter Associates, L.L.C. Log of Well MW-5 Sheet 2 of 2
6638%';:;3 73538 St (SW corner of South St & Sycamore) ob Number- 7403
Indianapolis, IN 46250 Twigg Corp. :
Phone (317) 578-4233 Fax (317) 578-4250 Martinsville, Ind. Elevation:
S 5 2 p 5’5 ° Materials Description Well Completion
2 3 © s | 82 | = |
o o z E o= =3
= @ o @ o
[ o n G)
B 2 30 -."' s SAA (SW), no gravel E
. 100 6 3 LI50 =
= g _.o.. . =
| _ 32 o B0 :_—_:
- 344 _-:-_ ‘}e— Formation
- - hunt Sand
n 36 = 20
N 4 = Sch.40
| i = Slotted
i = PVC
[ = (0.010")
B 5 Brown (5/3) fine to medium poorly graded =
i 50 '12 4 SAND (SP) w/ trace fines =
[ 18 =
L.

L1 1 l Ll | I ) - | I Ll 1 l Ll 1 I 11 1 I L1 1 l J - | l L1 1 l Lol .l l Lol I ] Lol l Ll 1 l L1 1 l | I | l beed L







Bruce Carter Associates, L.L.C. -
6630 E. 75th St Log of Well MN~8

(in Victory Park)

Sheet 1 of 3

Suite 300 : Job Number: 7403
Indianapolis, IN 46250 . Twigg Corp.
Phone (317) 578-4233 Fax (317) 578-4250 Martinsville, Ind. Elevation:
Driller: SES Drilling Date Time
Drill Method: 4.25" Hollow Stem Auger _ Started 9/30/97 8:00 AM
Sample Method: Split Spoon Finished 9/30/97 5:00 PM
Borehole Diameter: 8.5" in. Water Level: 10-14° BGS ('98) |Logged By: OR Farlow Checked By: JW Kilmer
N [ . o

g § g 2 £5 3 Materials Description Well Completion

1 8| 3| @2 |53 P P

e F © a of | £

o O z 13 - Q

& @« o © o

« o w (G} Locking
| Cap
- _ Concrete |
- 2 ]
B - Bentonite
- = Seal E
[ 4] _
- - —— 2" 0 -
L . Sch.40 -
- 6— Blank PVC _]
[ 2 8 Dark yellowish brown poorly graded fine SAND 7]
K 60 7 | {SP), (Moist sandy SILTY CLAY on augers i
| 7 near surface)
_ 8 ]
— 12~ —
- . .
_ 14— _
= 16 .
u 2 Wet, dark greyish brown (4/2) poorly graded ]
| 80 8 2 fine & medium SAND (SP), trace course sand, |
| 6 trace gravel, trace fines i
6
— 22 _
- 244 —28
- . Sch.40 m
Biank PVC

- =3 1
5 4 N
— 20 _







Bruce Carter Associates, L.L.C.
6630 E. 75th St
Suite 300

Log of Well MW-6 Sheet 2 of 3

(in Victory Park)

Job Number: 7403

Indianapolis, IN 46250 Twigg Corp.
Phone (317) 578-4233 Fax (317) 578-4250 Martinsville, Ind. Elevation:
2 I - T R - . ot
S . 3 " £3 o Materials Description Well Completion
2 3 o = oo | £
[sa] O 3z E Q- =3
. ] o @ o
o« o n G)
B 8 15" SAA (SP), 5" clay & sand (SC-CL), dark i
i 80 ::23 3 greyish brown (4/2), wet i
| " [ ]
= 324 = ]
- - é . le— Formation
» = - Sand -
= 34 = ]
. 36 o IPI.
X i = Sch40
- . - Slotted i
L = PVC
B = (0.010™) _:
_ 52 SAA (SP) = i
) =
i 18 4 = ]
| 19 = __‘
o 42 a
i 5 RN Wet, dark greyish brown (4/2), Well graded ]
| 50 6 5 44 i SAND (SW), %rading to well graded SAND & ]
[ 8 vy GRAVEL (SG), trace fines ]
i 10 Ko ' ]
[ 46 _
s i i
» 48] i
— 50— _
[ 52 -
i 8 Jee SAA (SW), little fine gravel, trace fines ]
16 —..a.-:. _
- 80 24 6 S4--e .
I 23 ]
- 56 -
[ T 58 1K SAA (SW), no gravel 7]
14 ..a.-:. |
i 100 20 7 1o i
32 e







Bruce Carter Associates, L.L.C.
6630 E. 75th St
Suite 300

Phone (317) 578-4233

Indianapolis, IN 46250

Fax (317) 578-4250

Log of Well MW-8B
(in Victory Park)
Twigg Corp.
Martinsvilie, Ind.

Sheet 3 of 3

Job Number: 7403

Elevation:

II|lll[lllI]ll|ller]]’]l’I]lll]ll‘l’llllllll]'l]llllllllllll

T T ‘ 1 T

T

PID/Sens.

Recovery %

Blow Counts

Sample No.

Depth
(feet)

Graphic Log

Materials Description

Well Completion

70

10

32
34

SAA (SW), little fines

BOTTOM OF HOLE AT 65.0 FEET (NOTE:
Samples from 43 to 65" were zero recovery in
MW-8. Recorded lithology is from offset boring
drilled on 10/2/97 and grouted to sfc upon

completion.)

1
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Bruce Carter Associates, L.L.C.
6630 E. 75th St
Suite 300
Indianapolis, IN 46250

Log of Well MW-6 Alt
(boring offset 10° W of MW-6)
Twigg Corp.

Sheet 1 of 4

Job Number: 7403

Phone (317) 578-4233 Fax (317) 578-4250 Martinsville, Ind. Elevation:
Driller: Earth Exploration Driiling Date Time
Drill Method: 4.25" Hollow Stem Auger Started 2/23/98 9:00 AM
Sampie Method: Split Spoon Finished 2/23/98 3:00 PM

Borehoie Diameter: 8.5" in.

Water Level:

N/A

Logged By: JW Kilmer

Checked By:

Tll‘llIITII'll[IIIIIIII‘IIlllllllllllll|l||lllll1r|l||l|

PID/Sens.
Recovery %
Blow Counts
Sample No.

Depth
(feet)

Graphic Log

Materials Description

Well Completion

n N

»

~ N} o

(06
Illlllllllllllllllllllllllllllll

>

18]

BLANK DRILLED TO 74.5 FEET

2

KR

24?
2924

ove

X

Bentonite
Seal

X
%

lIllLlllIllllllIllllIll[llllllllllllllllllJllllllllllll







Bruce

Phone (317) 578-4233

Carter Associates, L.L.C.
6630 E. 75th St
Suite 300

Indianapolis, IN 46250

Fax (317) 578-4250

Log of Well MW-B Alt
(boring offset 10° W of MW-6)
Twigg Corp.
Martinsviiie, Ind.

Sheet 2 of 4

Job Number: 7403

Elevation:

llllrT1I]lYlITrlll|l||llllT1llllllI]TTlTTT]IIII]T'IlIllllT']lllI

PID/Sens.

Recovery %

Biow Counts

Sample No.

Depth
(feet)

Graphic Log

Materials Description

Well Completion

X

Bentonite
Q2 Seal

2

lllllllllllllllllllllllllllllllIlllllll]lllllll]llllllllllJlJll







Bruce Cartec;' és;gtt:ri]aées. L.L.C. Log of Well MW-B Alt Sheet 3 of 4
6630 E. t (boring offset 10' W of MW-6)
Indianapolis. IN 46250 Twigg Corp. Job Number: 7403
Phone (317) 578-4233 Fax (317) 578-4250 Martinsville, Ind. Elevation:
a 8 b o b4
S > 5 z | gz | - Materials Description Well Completion
o 2 S @ ad |2
~ ° o Q- £
[m) o z £ o-— S
= %} =4 o i
o @ o 2] O]
| 62— -]
| 64— ]
B 66— ]
o 68 ]
- 70 ]
i 72— ]
= 74- 3
- 8 1763 Wet, tan, well graded SAND & GRAVEL (SG), ]
i 38 1 1 1 0< trace fines |
16 76 ey -
N 20 0 |
: N -
| 78 %S —
o 80 S .
B 82 ]
- 84 X ]
s I% _50'%< SAA (SG), grey speckled ]
- 75 2 2.5 4
27 . ]
- % 86—.00] ]
- 88—_ $e%600? -
i_ gOJ: . gzgltonite 7
i 2t |







Bruce Carter Associates, L.L.C.
6630 E. 75th St
Suite 300
Indianapolis, IN 46250
Phone (317) 578~4233

Fax (317) 578~4250

Log of Well MW-8 Alt

Sheet 4 of 4

(boring offset 10" W of MW-6)
Twigg Corp.

Job Number: 7403

Martinsville, Ind.

Elevation:

T 1 I 4 T LI |7 T T l 7 F I ] T T l L] 1 r‘l LSRR l LI ¥ l | LB I ¥ 1 1 I LB I T L I LA ' LI l 1 L I 1 T L) I

PID/Sens.

Recovery %

Biow Counts

Sample No.

Materials Description

Depth
(feet)
Graphic Log

Well Completion

18

30
36

50

SAA (SG)

1
603
hO A%

%%

shale.

3" brown sand, 8" grey hard clay (CL), 1"

RRRRR

102_ Bottom of the Hole = 101.5 feet

llllJJAL[llllllllllll!llllllllllllllllllllllllJllILlllllllllllll







Bruce Carter Associates, L.L.C.
6630 E. 75th St
Suite 300
Indianapolis, IN 46250

Log of Well MW-7
(Sycamore St, N of Victory Park)
Twigg Corp.

Sheet 1 of 2

Job Number: 7403

Phone (317) 578-4233 Fax (317) 578-4250 Martinsville, Ind. Elevation:
Driller: SES Drilling Date Time
Drill Method: 4.25" Hollow Stem Auger Started 10/1/97 2:40 PM
Sample Method: Split Spoon Finished 10/1/97 7:00 PM

Borehole Diameter: 8.5" in. Water Level: 13-17.2' BGS ('98)|Logged By: OR Farlow Checked By: JW Kilmer

¥ z £ g g .

S < 2 > 3 5 Materials Description Well Completion

@ 3 o 5 | oo | £

jn} O K4 e O~ %

= O o o i

« @ w G} Locking

|— l Cap
i i Concrete |
5 - ) i
- - N -
= 2 . -
5 4 ’ A
o -1 s Bentonite
- - : Seal .
- 4] : .
- - 2" .
5 . Sch.40 i
- 6_ Blank PVC _]
i i ]
= 8 : .
| 1 4 Brown SILT & SAND (ML-SM) to 9', then Moist i
B 50 2 y dark yellowish brown (4/86) poorly graded fine |
r 2 i SAND' (SP) il
. 10 -
— 12—' 1 —
[ 14 -
— 16 ]
[ 1 18 Jeeee Wet dark grayish brown (4/2) well graded ]
i 100 2 2 1o SAND (SW) w/ trace to little gravel, trace ]
i 2 P fines ]
- > 201 =
— 22 — 20
5 - Sch.40 -
5 - Blank PVC |
- 24 ]
- 26 ] = ]
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Bruce Carter Associates, L.L.C. Log of Well MW-7 Sheet 2 of 2
66380 E. 75*8 St (Sycamore St, N of Victory Park)
Indianapolis, IN 46250 iigg Lorp.
Phone (317) 578-4233 Fax (317) 578-4250 Martinsville, Ind. Elevation:
3 ‘\‘i g o g’
S z 3 z £= | Materials Description Well Completion
w > (&) = Q. $ £
™~ o 23 D £
() o 3z E Q- S
= ] o @ o
o ) w G]
4 _..-'_°.-..- SAA (SW), w/ some gravel @ 30° =
100 % 3 Ao =|.1<— Formation
3 R = Sand
30 o 9. g
324 =
34— = 2" 0
= = Sch.40
4 = Slotted
7 =t P[\C/JCOIO"]
36 o0 '
4 Wet dark grayish brown (4/2) poorly graded
10 fine & medium SAND (SP), w/ little course sand
50 20 4
16

BOTTOM OF HOLE AT 40.0 FEET

IlllIllllllllllllllllllllllllllllllllllllllljllllllllllllllllll




Bl BE R E S D B BN B B B BN B D B B B B

N\




Bruce Carter Associates, L.L.C.
6630 E. 75th St
Suite 300
Indianapolis, IN 46250

Log of Well MW-8
(South St & Main St)
Twigg Corp.

Sheet { of 2

Job Number: 7403

s e g et b e e

I Phone (317) 578-4233 Fax (317) 578-4250 Martinsville, Ind. Elevation:
Driller: SES Drilling Date Time
l Drill Method: 4.25" Hollow Stem Auger Started 10/1/97 7:30 AM
Sample Method: Split Spoon Finished 10/1/97 1:00 PM
l Borehole Diameter: 8.5" in. Water Level: 11.6-16" BGS ('98)|Logged By: DR Farlow Checked By: JW Kitmer
a 3¢ g o e
S > 3 Z s | - Materials Description well Completion
~ > =Y o =
Q O x E Q- Q.
« | & | 2| & 5 Lock
ocking
B ,[ Cap
I B i Concrete |
i . :
| . <— Bentonite
L 4 Seal i
1 E ]
N 6 _
1| ] :
B 8 A L 2" P —
N 1 B Moist brown SILTY SAND (SM) changing to Sch40
[ 50 2 \ LT 7] dark brown (3/3) well graded SAND (SN) w/ Blank PYC
I | g Jee trace fines & trace gravel i
= 10— 4
I - 27 ]
1 | 14 ;
l - 16 ]
- — .
l [ 3 18 . Wet hard brown (4/2) well graded SAND (SW), ]
i 80 2 2 1o trace gravel, trace fines. Two silt lenses ]
N ! PR (1/4") noted at 19-20". i
I - 2 20—= =
l = 22— =
- 24 _
— 20 N







Bruce Carter Associates, L.L.C.

6630 E. 75th St
Suite 300
Indianapolis, IN 46250

Log of Well MW-8 Sheet 2 of 2
(South St & Main St)
Tw|gg Corp. Job Number: 7403

Phone (317) 578-4233 Fax (317) 578-4250 Martinsville, Ind. Elevation:
s = £ g g . . )
((}_CJ, 5 § " f;?: B' Materials Description Well Completion
> 35 (] =
B 8 z 8 8:: [=%
= @ =) @ o
o« o w 'G)
B g R SAA (SW) B i
.. : ‘o'
I 1w 3 T % ]
[ 8 30 e :: _
B ::: i
o . .:. .
- '0: .
-~ 32 o —
[ ] 5 i
= 34- g .
= .’. =
5 i 2 i
N 36— — 2" 0 —
B 4 & Sch.40
R & Blank PVC ]
R X -
N 2 Wet poorly graded fine to medium SAND (SP) 2 ]
B 75 16 4 w/ little course sand, trace fines and trace i
3 18 gravel grading to dark brown (5/3) well ]
| 17 graded SAND (SW) at 40'. || ]
[ = .
= 424 = ]
: 14 T-*-|  SAA (SW) to 44" Dark brown (5/3) well 8 DA
| 23 4 > . graded SAND & GRAVEL (SG), trace fines at = ]
i 80 1 g S S vact I = )
i 14 R = i
- 46- -0 -
N i = Sch.40
N i = Siottea
[~ B = P(\cllco o)
= .010~
[ 10 48 Vol saa (s6) = "
- | o0/0 | 80 2 6 —DS?Q' = 1
[ 18 50 9. = N
— 52— i
[ 10 IR SAA w/ little gravel (SW) i
- | o/0 90 23 7 54 —
| 38 de ..o .
_ 26 |
— 56— -
B 10 58 o saa W ]
L | o/0 90 a 8 Hoe .
- .0 -
[~ ) 38 R Y







Bruce Carter Associates, L.L.C. Log of Well MK-9 Sheet 1 of 1
6630 E. 75th Street (parking lot east of Twigg)
_ Suite 300 Twiaq Cor Job Number: 7403
Indianapolis, IN 46250 Yigg Lorp.
Phone (317) 578-4233 Fax (317) 578-4250 Martinsville, Ind. Elevation:

Driller: Earth Exploration Drilling Date Time
_ Drill Method: 4.25" HSA Started 2/23/98 3:30 PM

Sample Method: Spiit Spoon Finished 2/23/98 6:00 PM

Borehole Diameter: 8.5" in.

Water Level: 6.5-9.6' BGS ('98jLogged By: JW Kiimer

Checked By:

IlIIlllllllllll]r1]‘lllllllllllllllIll]']|lll1l‘llfﬁ'l|'ll

4 ’; g o 4
g€ 2z 3 < €= | 7 Materials Description Weli Completion
() v o K4 ol L
~ B Q Q .S‘_’ £
(w) o z 3 (@ [=3
= @ 9 @ o
(& D w G) Locking
!; Cap
ASphalt and grave: Dase
_ Blank drilled. Auger cutting SILTY SAND (SM) Concrete :
] to 6-9 feet follow by fine-medium poorly |
2] graded SAND (SP). ]
-1 <— Bentonite A
- Seal -
4 - _
- ——r 2" 0 -
. Sch.40 s
6 Blank PVC _|
10 = —
24 .
-+ ) = Sch.40 .
i = Slotted N
. = PVC
14 = (0.0107 7
16 = —
18 =[]~ Sand —
huud 34 Pack -
] =t- Filter i
20__ Bottom of the Hole = 20.0 feet. ]
22— —
24— —
26 ]







BCA' Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER « SOLID WASTE « OSHA » REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSEEET

- :
FACILITY/SITE Nake___| WK well 1.0._{1l/~ ](_S; . L YO 3

1. MATER LEVEL MEASUREMENTS (before purging)

Date? Time Method (check one) [J steel tape O electric meter [ well sounder O other
(specify)

Reference Point (check one) O top of well casing 0] top of protective casing Units (check one) O feet Ometers
a. Depth to water from reference point

b. Height of reference point above ground surface

c. Depth to water from ground surface (a- b)

2. PURGIN

Dateq /g Time // ‘L(Eqmpment (bailer or pump type) [ /QC e ,‘/r/!m einky z/p_

Inside diameter of well Z* inches

3-well volumes = ( feet) - ( feet) X = q.(gallons
’ total depth of total to water conversion
well from from ground factor*
ground (c above)

*conversion factors: for a 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rounded up to the nearest tenth)
Amount actually purged [Z gallons Well pumped dry? [yes E[no

3. SAMP

Date /c/?/? Time- {200 Equipment (bailer or pump type) é@ /@\/ '

Conponent materials (e.g, tubing, parts, bailer material)
trollon e/ 1[?7! v '~ @

List containers filled in the field: ]
(3) Unfiltered Samples (specify parameters) (b) Samples to be filtered (specifty container type,

; e.g., glass polyethylene, etc.)
[ 500 1/

-/ L0O wtf M/ 1S DOAL rEA7E

Sarpler’s Name

4, FIELD MEASUREMENTS

Temperature c pH . 4 Replicates Conductivity
if a hazardous
waste site

1111

Meter Type
Time Completed
5.SAMPL EPARAT XON
/ ra -[ine A5 Y
Date Time /2700 Filtering ¥ethod :E,elc(, '.l, e, ﬂPreservatwn Completed

/Z’,/f MM/.;’ DU/’L Sampler Preparer's Name7¢‘u /4‘/%

6 .COMMENTS AND CBSERVATIONS (notes concerning well, samples, procedures, etc.)

pUWL/k”& é / c/ea?/\/ _ Q"/VhOflL ho Sea@.’meuL'
Ef&zjﬂv&.@r@l’ B/amz{ Co//?c)Lp;Q A@JQC)_I/O_/ fam//e-v-.







BCA Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER » SOLID WASTE +» OSHA ¢« REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSEEET

FACILITY/SITE NAME Y2y = vell 1.D. 1 W-1D »u.FHOZF

7. WATER LEVEL MEASUREMENTS (before purging)

Hethod (check one) [J steel tape O electric meter O well sounder O other

Date Time
(specify)

Referencé Point (check one) O top of well casing [ top of protective casing Units (check one) O feet Ometers

a. Depth to water from reference point
b. Height of reference point above ground surface
¢. Depth to water from ground surface (3-b)

2. PURGIXRG
Date il é / éé Time[_ 05‘2 5 Ecquipment (bailer or pump type) € @CI‘Z‘#,‘C ;/5"“ MZ‘%/
Inside dismeter of well Z inches

3-well vol.unes = (6§ feet) - ( /é feet) X §: ‘5/= Z}{allons

total depth of total to water conversion

well from from ground factor*

ground (c above)
*conversion factors: for a 2-inch well = 0.5 .-or- for a 4-inch well = 2.0 (rounded up to the nearest .tenth)
Amount actually purged Z& gallons Vell purped dry? [ yes Eno
3. SAMP

L1
Date /;/?/ T.im_e--////}/iquip‘nent (bailer or pump type) /0179\/

Component matgrials (e.g, tubing,pump parts, bajler material)
'ggﬁ/av\ be e

List containers filled in the field: |
(a) Unfiltered Samples (specify parameters) = (b) Samples to be filtered (specifty container type,

CI, X Z/OM/ VO/? e.g., glass polyethylene, etc.)
Z _x 90 ] VOAF (DU:szof’/—z;j

Sampler's Name]g W _/6%/1“\—&\_/

4. FIELD MEASUREMENTS

Temperature ‘c pH__ » __ & Replicates Conductivity
___+ __if a hazardoes
____* __ waste site
Meter Type

Time Completed
Y
5.SAMPLE PREPARATICN

Date Time Filtering Method 0O preservation Completed

Sampler Preparer's Name

Z_COMMENTS AND CBSERVATIOKS ;notes concerning well, samples, procedures, etc.)
FOMpepQ 1{‘!/ W&Z:) C/-@O'\,, no 5‘?&7.‘«\«.2/%7?
Eiu?};u«\@n‘# Jb/@vtA c"o//ewLé’ép Z‘Q'I(’O"LLI’@M//Q
. . ]







BCA' Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER « SOLID WASTE « OSHA « REMEDIATION SERVICES

GROUND-WATER SAMPLING FIEBLD DATA LOGSEEET

FACILITY/SITE NAME /ﬂ/ (6 o~ well 1.D. ”W‘/Pp.n. 72(/0_;7

1. WATER LEVEL MEASUREMENTS (before purging)

Date Time - Method (check one) [ steel tape O electric meter O well sounder O other
(specify)

Reference Point (check one) [ top of well casing ] top of protective casing Units (check one) O feet O meters
a. Depth to water from reference point .

b. Height of reference point above ground surface

¢. Depth to water from ground surface (a-b)

2. PURGING/
Date ‘7/ZZ/?£ Time. /Z;"/J/ Equipment (bailer or pump type) E/P/)L[/‘ N4 /(U/mgv»,c/é/e/
Inside diameter of well zinches

—
3-well volumes = (éO feet) - ( /C feet) X 0, S = LC\rgallons

total depth of total to water conversion

well from from ground factor*

ground (c above)
wconversion factors: for a 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rounded up to the nearest .tenth)
Amount actually pdrged ZE gallons Vell purped dry? 0O yes Kno
3. SAMPLING

dateZ/ ZS/?‘X) Time: /" 30 Equipment (bailer or pump type) 7;7Abt/\ ZQ’/'/()/\, J /45%%4”,\ C""zféﬁ’,{
Conpciﬁe/wt materials (e.g, tubing,pum parts, bailer material) X
: “4CHlon_ i :

List containers filled in the field: |
(a) Unfiltered Samples (specify parameters) (b) Samples. to be filtered (specifty container type,

ZX [/0,44/ Vﬂﬂ e.g., glass polyethylene, etc.)

Sampler's Name

4, FIELD MEASUREHENTS

Temperature c pH___ + ___ 4 Replicates Conductivity
___ = ___ if a hazardocs
___* ___ waste site
Meter Type

Time Completed

U

5.SAMPLE PREPARATICN

Date Time Filtering Method O preservation Completed

sampler Preparer's Name

§.COMMENTS AND OBSERVATIONS (notes concerning well, samples, procedures, etc.)

/
‘f&l/%&é%’/ C/CQV‘ ~uo (CG’%‘/""G""% N ;Q%f/.ﬁ/
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BCA Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER « SOLID WASTE « OSHA ¢« REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSEEET

well r/(cz[‘/‘.;— P.X.

—
FACILITY/SITE NAKE “A)l?‘/?

7. WATER LEVEL MEASUREMENTS (before purging)

320 : _
Date 6/,79 ?8 Time 990 Method (check one) O steel tapeD electric meter U well sounder 0O other
7 7 (specify)

Reference Point (check one) B top of well casing[J top of protective casing Units (check one) O feet O meters

a. Depth to water from reference point
b. Height of reference point above ground surface

¢. Depth to water from ground surface (a-b)
2. PURGING
Date é//)\)h/—/c(g Time 3.'30 Equipment (bailer or pump type) P’Mf"!'w
inside diameter of well inches
3-well volumes = ( feet) - ( feet) x =[E.Sgallons
) total depth of total to water conversion

well from from ground factor*

ground (c above)
sconversion factors: for a 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rounded up to the nearest tenth)
Amount actually purged AQO__gallons . Vell purped dry? Dyes Eno
3. SAMPLING
Date__ 1:&0 Time: Equipment (bailer or pump type) gai’er

Component materials (e.g, tubing,pump parts, bailer material)

List containers filled in the field: 1
(3) Unfiltered Samples (specify parameters) (b) Samples. to be filtered (specifty container type,
‘ e.g., glass polyethylene, etc.)
3 VoA

Sampler's Name

4., FIELD MEASUREMENTS

Tesmperature c ph___ - ___ 4 Replicates Conductivity
___+ __ if a hazardos
___* ___ waste site
Meter Type
Time Completed
)
5.SAMPLE PREPARATION
Date Time Filtering Method O preservation Completed

Sampler Preparer's Name

S COMMENTS AND OBSERVATIONS (notes concerning well, samples, procedures, etc.)







BCA Bruce Carter Associates, L.L.C..

ENVIRONMENTAL CONSULTANTS
AIR » WATER » SOLID WASTE « OSHA * REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSEEET

— € fm
FACILITY/SITE NAME l(ﬁ(?i[ Well 1.D. /7/(/ ; P.X.
1. WMATER LEVEL MEASUREMENTS (before purging)
Date 6 <57 7? Time Method (check one) [J stesl tape L] electric meter O well sounder O other
7 (specify)
Reference Point (check one) @ top of well casingd top of protective casing Units (check one) [ feet Ometers
a. Depth to water from reference point
b. Height of reference point above ground surface
¢. Depth to water from ground surface (a-b)
2. PURG;;F
Date [' 25/’/% Time Lll l$" Equipment (bailer or pump type)
Inside diameter of well inches
3-well volunes = ( feet) - ( feet) X =//,Zgal!ons
’ total depth of total to water conversion

well from from ground factor*

ground (c above)
*conversion factors: for a 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rounded up to the nearest tenth)
Amount actually purged A0 gallons Vell pumped dry? Oyes Brno
3. SAMPLING

Date C;/ZS;/%’ Time--q: Sg Equipment (bailer or pump type)

Component materials (e.g, tubing, pump parts, bailer material)

List containers filled in the field: {
(a) Unfiltered Samples (specify parameters) ) (b) Samples. to be filtered (specifty container type,

) e.g., glass polyethylene, etc.)
3 VoA

sampler's Name

4. FIELD MEASUREMENTS

Temperature ‘c PH___ * ___ & Replicates Conductivity
- ___ if a hazardous
= ___ ¥waste site
Meter Type

Time Completed
Y
5.SAMPLE PREPARATION

Date Time Filtering Method O preservation Completed

sampler Preparer's Name

%.CCHMMENTS AND OBSERVATIONS (notes concerning well, samples, procedures, etc.)







BCA Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR » WATER « SOLID WASTE « OSHA « REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSHEET

Td:s;? ' ) vell 1.D. M[(/“/:D P.N.

FACILITY/SITE KAME

1. WATER LEVEL MEASUREMENTS (before purging)
Date 6 z 8 Time @ Method (check one) [ steel tapeD electric meter L] well sounder O other

5: ls (specify)
Reference Point (check one) B top of well casing [ top ofquéxtive casing Units (check one) O feet Ometers

a. Depth to water from reference point
b. Height of reference point above ground surface

c. Depth to water from ground surface (a-b)
2. PURGING
Date Time §'17 Equipment (bailer or pumo type)
inside diameter of well inches
3-well volumes = ( feet) - ( feet) X =th;g-allons
' “total depth of total to water conversion

well from from ground factor*

ground (c above)
*conversion factors: for a 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rounded up to the nearest tenth)
Amount actually purged 20 gallons vell purped dry? Oyes Do
3. SAMPLING

Date @/QY%% Time: 5 L{O Equipment (bailer or pamp type)

Component materials (e.g, tubmg pump parts, bailer material)

List containers filled in the field: |
(a) Unfiltered Samples (specify parameters) (b Samples. to be filtered (specifty container type,
e.g., glass polyethylene, etc.)

Samcler's Name

4, FIELD MEASUREMENTS

Temperature c pH___ - ___ 4 Replicates Conductivity
___+ ___ if a hazardous
__+ ___ waste site
Meter Type

Time Completed

U

5.SAMPLE PREPARATICH

Date Time Filtering Method O preservation Completed

Sampler Preparer’s Name

G.COMHENTS AND OBSERVATIONS (notes concerning well, samples, procedures, etc.)







BCA' Bmce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR » WATER » SOLID WASTE » OSHA + REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSHEET

Well I1.D. /‘14/‘9 P.N.

FACILITY/SITE NAME

1.. MATER LEVEL MEASUREMENTS (before purging)

Date S“ 8,2 Time G Method (check one) O steel tape O electric meter [ well sounder 0O other
(specify)

Reference Point (check one) 0 top of well casingd top of protective casing Units (check one) [ feet O meters
a. Depth to water from reference point

b. Height of reference point above ground surface
c. Depth to water from ground surface (a-b)

2. PURi;}G
Date 6; 25;/75— Time; 6"00 Equipment (bailer or pump type)

Inside diameter of well inches
3-well volunes = ( feet) - ( feet) X =-5:Z gallons
’ total depth of total to water conversion

well from from ground factor*

ground (c above)
*conversion factors: for a 2-inch well = 0.5 -or- for 2 4-inch well = 2.0 (rounded up to the nearest tenth)
Amount actually purged [S gallons Well punped dry? Oyes Ono
3. SAMPLING

Date C/ZY/‘H; Tin!e--'e"’g’ Equipment (bailer or pump type)
7 Component materials (e.g, tubing,pump parts, bailer material)

List containers filled in the field: {
(a) Unfiltered Samples (specify parameters) (b) Samples. to be filtered (specifty container type,
e.g., glass polyethylere, etc.)

Samoler’s Name

4, FIELD MEASUREMENTS

Tesmperature c pR___ - ___ & Replicates Conductivity
: - __ if a hazardous
__* __ waste site
Meter Type

Time Completed

5.SAMPLE PREPARATION

Date Time Filtering Method O preservation completed

sampler Preparer's Name

§.COMMENTS AND OBSERVATIONS (notes concerning well, samples, procedures, etc.)







BCA Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR » WATER « SOLID WASTE « OSHA + REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSEEET

Well 1.D. MW"? P.N.

FACILITY/SITE NAME

1. WATER LEVEL MEASUREMENTS (befpre purging)

L
Date é qs Timeé Method (check one) O steel tape O electric meter O well sounder O other

(specify)

Reference Point (check one) [] top of well casingd top of protective casing Units (check one) O feet O meters

a. Depth to water from reference point
b. Height of reference point above ground surface

¢. Depth to water from ground surface (a-b)
2. PURGING
Date 5 Time /&ZZ& Equipment (bailer or pump type)
Inside diameter of well______inches
3-well volumes = ( feet) - ( feet) x = /ggallons
' total depth of total to water conversion
well from from ground factor*
ground (c above)

sconversion factors: for 8 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rourded up to the nearest tenth)

Amount actually purged gallons . Vell pumped dry? Oyes [Ono

3. SAMPLING

Date G/??/ 7% Time. 7 Of“sqmpm: (bailer or pump type)

Component materials (e.g, tubmg putp parts, bailer material)

List containers filled in the field: 1
(a) Unfiltered Samples (specify parameters) (b) Samples to be filtered (specifty container type,
' e.g., glass polyethylene, etc.) )

Sampler's Name

4., FIELD MEASUREMENTS

Temperature c pR___ - ___ & Replicates Conductivity
=~ ___ if a hazardous
___ * ___ waste site
Meter Type "’

Time Completed

U

5.SAMPLE PREPARATION

Date Time Filtering Method 0O preservation Completed

sampler Prelparer's Name

€.CCHHMENTS AND CBSERVATIONS (notes concerning Well, samples, procedures, etc.)







BCA Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER » SOLID WASTE « OSHA « REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSEEET

Well 1.D. MW“ é P.N.

FACILITY/SITE NAME

7. WATER LEVEL MEASUREMENTS (before purging)

Date gngz iz Time 7:20Heth6d (check one) O steel tapeD electric meter [ well sounder 0O other
(specify)

Referencé Point (check one) [ top of well casing] top of protective casing Units (check one) O feet Umeters

a. Depth to water from reference point
b. Height of reference point above ground surface

c. Depth to water from ground surface (a-b)
2. PURGING
. <
Date 6/2/‘7/ Time 7"Zs:qﬁpment (bailer or pum type)
Inside diameter of well inches
3-well volumes = ( feet) - ( feet) X = //t {gallons
) total depth of total to water conversion '
well from from ground factor*
ground (c above)

*conversion factors: fér a 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rounded up to the nearest tenth)

Amount actually purged gallons Well pumped dry? 0O yes O o

3. SAMPLING g S" 9?
Date 7‘;[/5_/ Tif / Equipment (bailer or pump type)

Component materials (e.g, tubjng,pmp parts, bailer material)

List containers filled in the field:

(a) Unfiltered Samples (specify parameters) (b) samples- to be filtered (specifty container type,

e.g., glass polyethylene, etc.)

Sampler’s Name

4. F1ELD MEASUREMENTS

Temperature ‘c pH__ + __ & Replicates Conductivity
___~ __ if a hazardous
___~ ___ waste site
Meter Type

Time Completed

5.SAMPLE PREPARATION

Date Time Filtering Methed O preservation Completed

sampler Preparer's Name

T_COMHENTS AND OBSERVATIONS (notes concerning well, samples, procedures, etc.)







BCA Bruce Carter Associates, L.L.C.

, ENVIRONMENTAL CONSULTANTS
AIR « WATER » SOLID WASTE » OSHA » REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSEEET

Ty : well I.D.MW/; P.X.

FACILITY/SITE NAME | Wvorg
A

Y. WATER LEVEL MEASUREMENTS (before purging)

Date 6 2@/%3 Time I‘OO Method (check one) O steel tapeD electric meter O well sounder U other
/ Aspecify)

Referencé Point (check one) O top of well casing] top of protective casing Units (check one) [ feet O meters

a. Depth to water from reference point
b. Height of reference point above ground surface

c. Depth to water from ground surface (a-b)
2. PURGING
Date Q/if/%’ Time ): 03 Equipment (bailer or pump type) ‘ %/é/‘
Inside diameter of well inches )
3-well volumes = ( feet) - ( feet) x = Z"{gallons
’ total depth of total to water conversion
well from from ground factor*
ground (c above)

*conversion factors: for a 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rounded up to the nearest tenth)

Amount actually purged 3 gallons Vell pumped dry? Oyes Dno

3. SAMPLING ’
Date g: lg- Time. Gl/gé/lé&uwnent (bailer or pump type)

Component materials (e.g, tubing,pump parts, bailer material)

List containers filled in the field:

(a) Unfiltered Samples (specify parameters) (b) Samples. to be filtered (specifty container type,

e.g., glass polyethylene, etc.)

Sampler's Name

4. FIELD MEASUREMENTS

Temperature ‘c pH__ - ___ & Replicates Conductivity
- ___if a hazardous
___* ___ waste site
Meter Type

Time Completed
Y

5.SAMPLE PREPARATION

Date Time Filtering Hethod O preservation Completed

sampler Preparer's Name

§.CCMMENTS AND OBSERVATIONS (notes concerning well, samples, procedures, etc.)







BCA Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER « SOLID WASTE « OSHA « REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSHEEET

\ -
FACILITY/SITE NAME ,‘J\?c? Well 1.D. MU (S “P.X.
T. WATER LEVEL NEASUREMENTS (befgre purging)

Date 3’: )47 Time /25 ?&ethod (check one) [ steel tape O electric meter 0 well sounder O other
(specify)

Reference Point (check one) O top of sell casing top of protective casing Units (check one) O feet O meters

a. Depth to water from reference point
b. Height of reference point above ground surface

c. Depth to water from ground surface (a- b)
2. PURGING
\
Date3 ‘ZS\ T\meg/%/% Equipment (bailer or pum type)
Inside diameter of well inches
3-well volumes = ( feet) - ( s feet) x = []'-{gallons
) total depth of total to water conversion
well from from ground factor*
ground (¢ above)
sconversion factors: for a 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rounded up to the nearest tenth)
Amount actually purged gallons Vell pumped dry? Oyes Do
3. SAMPLING
L
Date‘s‘ztp nmeG/Z@/TB Equipment (bailer or pum type)

Component materials (e.g, tubmg pump parts, bailer material)

List containers filled in the field: 1
(3) Unfiltered Samples (specify parameters) (b) Samples to be filtered (specifty container type,
e.g., glass polyethylene, etc.)

Sarpler’s Name

4. FIELD MEASUREMENTS

Temperature c pH . 4 Replicates Conductivity _
if e hazardous
waste site

111

Heter Type
Time Completed

U

5.SAMPLE PREPARATION

Date Time Filtering Method O preservation Completed

Sampler Preparer's Name

G.COMMENTS AND OBSERVATIONS (notes concerning well, samples, procedures, etc.)







BCA’ Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER « SOLID WASTE « OSHA « REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSHEET

Tf{?q\ Vell I.D.Mé/_'c/ P.X.

FACILITY/SITE NAME

1. WATER LEVEL MEASUREMENTS (before purging)
i .
Date 6&6/78 Time L/‘ZO Method (check one) U steel tape U electric meter [ well sounder U other’
O

(specify)

Referencé Point (check one) [ top of well casing top of protective casing Units (check one) J feet I meters
a. Depth to water from reference point
b. Height of reference point above ground surface

¢. Depth to water from ground surface (a-b)
2. PURGING
Date 6/26/% Time L/V?S’ Equipment (bailer or pum type)
Inside diameter of well inches
3-well volumes = ( feet) - ( feet) x = (ZZ Zgallons
’ total depth of total to water conversion

well from from ground factor*

ground (c above)
»conversion factors: for a 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rounded up to the nearest tenth)
Amount actually purged gallons Well purmped dry? Oyes Ono
3. SAMPLING

Date_& Tinye-'g" 3 S Equipment (bailer or pump type)

Component materials (e.g, tubing,pump parts, bailer material)

List containers filled in the field: |
(a) Unfiltered Samples (specify parameters) (b) Samples to be filtered (specifty container type,
’ e.g., glass polyethylene, etc.)

Sarpler's Name

4. FIELD MEASUREKENTS

Temperature c pH . 4 Replicates Conductivity
if a hazardous ’
waste site

REN
[T

Meter Type
Time Completed

U

5.SAMPLE PREPARATION

Date Time Filtering Methed O preservation Completed

sampler Preparer's Name

6.COMMENTS AND CBSERVATIONS (notes concerning well, samples, procedures, etc.)







BCA Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER « SOLID WASTE « OSHA ¢ REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSEEET

TWIEE ‘ vell 1.0._MUW/-8 pu. FYO3

FACILITY/SITE NAME

1. WATER LEVEL MEASUREMENTS (before purging)

Date .7( 22= Time Z&éz}/ﬂethbd (check one) O steel ta-pe,fki electric meter [J well sounder 0O other

(specify)

Reference Point (check one)ﬂ/top of well casingd top of protective casing Units (check one)ﬂfeet[]meters
a. Depth to water from reference point [z g‘-{ by
b. Height of reference point above ground surface 2 ¥y ‘“
¢. Depth to water from ground surface (a-b)

2. PURGING 3
Date /(/(/L/@” Time & qs Equipment (bailer or pum type) 8/@ (L'\.‘c ,Cargw. eirf,'é/r’

Inside diameter of well < jinches

3-well volumes = ( 50 feet) - (/-3,76 feet) X 0.5 = Zggallons
’ total depth of total to water conversion
well from from ground factor*
ground (c above)
*conversion factors: for a 2-inch well = 0.5 -or- for 2 4-inch well = 2.0 (rounded up to the nearest tenth)
Amount actually purged o gallons Well purped dry? [ yes ano
3. SAMPL}NG

Date ;/?'7— /?g Tin)e*‘gf'(’;. Equipment (bailer or pump type) éq/'/éfﬂ/
Component materials (e.g, tubing,pum parts, bailer material)
+oflon

List containers filled in the field:
(a) Unfiltered Samples (specify parameters)

3 o YOl VOR

(b) Ssamples to be filtered (specifty container type,
e.5., glass polyethylene, etc.)

Saroler's Namef% wLZ,/KZm.z/\

4. FIELD MEASUREMENTS

Temperature c pH . 4 Replicates Conductivity
if a hazardocs
waste site

1] ]

Meter Type
Time Completed

5S.SAMPLE PREPARATION

Date Time Filtering Methed O preservation Completed

sampler Preparer's Name

G.COMMENTS AND OBSERVATICNS (notes concerning well, samples, procedures, etc.)

PUm/accg C/éofv/ 6//'6/«4\7,1 -‘éUV‘A n/e‘n?’ cbw'f/.







BCA Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER « SOLID WASTE » OSHA ¢« REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSEEET

//w/ PXAS Ci"l#&r/‘/wuwaé\ vell 10. MW I8 ra. FYO3

FACILITY/SITE RAME

1. WATER LEVEL MEASUREMENTS (before purging)

Date 3/2-@ Time Z!Qﬂ Method (check one) [J steel tape M electric meter [J well sounder O other
(specify)

Reference Point (check one)ntop of well casing[d top of protective casing Units (check one)ﬁfeet[lmeters
a. Depth to water from reference point o,

b. Height of reference point above ground surface

c. Depth to water from ground surface (a-b)

2. PURGIN/G . r ¥ A .
Dateg Z 7’ Time 3:06 Equipment (bailer or pump type) Q/CG'}LV“ ‘e SO} MG-Uw‘((Z’/e.
Inside diameter of well & inches

3-yell volumes = (_/ l feet) - ([OLC teet) x o5 =Q,rgallons

total depth of total to water conversion

well from from ground factor®

ground {c above)
*conversion factors: for a 2-inch well = 0.5 -or- for 2 4-inch well = 2.0 (rounded up to the nearest .tenth)
Amount actually purged ls—.gallons . Vell pumped dry? D yes Kro
3. SAMPLING

Date 3 zF Tirrye-*3’ oC Equipment (bailer or pump type) e/eC‘lZV-/C FL*;.‘MG-W?/" /Q_

Component paterials (e.g, tubing, parts, bailer material)
€7’E@£Z:/4f "C-Iﬁow\‘p : vl v 2ok p

List containers filled in the field:
(a) Unfiltered Samples (specify parameters) (b) Samples to be filtered (specifty container type,
wo & e.g., glass polyethylene, etc.)

3,1/0/7) w/ KL [l a)
3 ] [tev aubey gloss T
1 _JOC i/ Ip/ai/z‘.‘c( L.

Samoler's Name Iﬁ\‘/mekf/\/\/ﬁawu 4in

4. FIELD MEASUREMENTS

Temperature Sk Fc ph___ * ___ & Replicates Conductivity Uy
- __ if a hazardous Yy
+ __ waste site -

Meter Type #v <2 C
Time Completed _J

U

% 5.SAMPLE PREPARATION

Date, 3 Zq— Timeg:la Filtering Methed vaY4E1 O preservation Completed
: (foaycon Kt — /
/Vy(zq‘*c’lvi ‘Pu.clﬁt’ ’gt y('vl ( k {' ) samoler Preparer's Name V‘dt\u K//M@,i/" [40\: (a2

T.COMMENTS AKD OBSERVATIONS (notes concerning well, samples, procecures, etc.)
?DUM,#_@I Cleav o







Bruce Carter Associates, L.L.C.

BCA ENVIRONMENTAL CONSULTANTS
AIR « WATER « SOLID WASTE ¢« OSHA ¢ REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSHEET

. —_ N N . a
FACILITY/SITE NAME \muc‘;? mat\wl-aclfd‘«xi ”’a""\mSuJL vell 1.0. AW ™> P.N.

1. WATER LEVEL MEASUREMENTS (before purging)
Date 3/27/93 Time B:0C ){efhéd (check one) [] steel tape B electric meter [J well sounder
7 [

O other
(specify)

Referencé Point (check one) B top of well casing 0O top of protective casing Units (check one) O feet O meters

a. Depth to water from reference point
b. Height of reference point above ground surface
c. Depth to water from ground surface (a-b) '

2. PURGING

Date 3/271/73 Time_ 0S Equiﬁent (bailer or pum typ-e) 4 F/(a.c:f'ri:c, S’..&b%’?]}yé

Inside diameter of well 2 inches 25’
3-yell volumes = (__ YO  feet) - ¢ V355 ety x D = )3 tons

total depth of total to water conversion
well from from ground factor®*
ground (c above)
weonversion factors: for a 2-inch well = 0.5 -or~ for a 4-inch well = 2.0 (rounded up to the nearest tenth)
* “Ameent “actual ly purged” IS ~gallops® = = == «+-- =Well pumped dry?. . Ovyes . Bro ... . ... o
3. SAMPLING

Date 3/;(7[95 Time,«3lgo Equipment (bailer or pum type) E[ﬁck:\(— M/M ﬂ(ﬂﬁ
: Component materials (/.g, tubing, pump parts, bailer material) .
%“nin less /7/4:/—"/‘ Pun:,p

¥

List containers filled in the field:
(a) Unfiltered Samples (specify parameters)

W X \ork VOA

(b) Samples. to be filtered (specifty container type,
e.g., glass polyethylene, etc.)

/L‘[n & l[a/ﬂn "] T‘; Al\o\t:
/I /

Sampler's Name

4. FIELD MEASUREMENTS

Temperature S8.5 . pA___ : ___ & Replicates ~ Conductivity 13
- __ if a hazardous ' 687
___ - __ waste site : - 205
o 206
Meter Type f'/q o/ac
Time Completed !
’
5.SAMPLE PREPARATION
Date Time Filtering Methed v O preservation Completed

sampler Preparer's Name

%.COMMENTS AND OBSERVATIONS (notes concerning well, samples, procedures, etc.)







Bruce Carter Associates, L.L.C.

BCA - _ - ENVIRONMENTAL CONSULTANTS
AIR - WATER_ « SOLID WASTE « OSHA « REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSEEET

FACILITY/SITE NAME 'Tw??? (MM)A&UIIQ) © ywett 1.0._ MW # Ci P.X.

1. WATER LEVEL MEASUREMENTS (before purging)

) — .
Date 3/@/7? Time %'SO ‘;ethc}d (check one) O steel tape B electric meter O well sounder | other
’,’{6} . (specify)

Reference Point (check one) B top of well casingD
a. Depth to water from reference point

b. Height of reference point above ground surface
c. Depth to water from ground surface (a-b)

top of protective casing Units (check one) O feet Ometers

2. PURGING )
Date 3’/27/&73 Time 7'00ﬂnEquipment (bailer or pump type)

Inside diameter of well: a inches
' 5
3-well v'oltunes =( zd feet) - ( C? Sif_eet) b O -5 = S—:Qs;azllons

il . N N D BN W Bl .

total depth of total to water conversion
well from from ground factor*
ground (c above)
wconversion factors: for a 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rounded tp to the nearest tenth)
e it aétually purged D gal Lonsw wri . o sneneer Vel Leparped-dry?, Dl yes. B e i
3. SAMPLING

. Date 3[{27[% Py Tiﬂ?e"'i'!ﬂzﬂﬂ Equipment (bailer or pum type) sqbmesibl. el ey

Component materials (e.g, tubing,pump parts, bailer material)
S iA‘:?S/p[I(?‘"\(_;ﬂtm’ﬂ

List containers filled in the field:
(3) Unfiltered Samples (specify parameters)

X 40aL VOA Bl NA
with  Yebloa W Segta. Voblqei-ktglgm Tube

(b) Samples to be filtered (specifty container type,
" e.g., glass polf/ethylene, etc.)
)

Sarpler's Name

4. FIELD MEASUREMENTS

.. Temperature S-%‘SWF, ... ph___ - __ 4 Replicates _ Conductivity Ysk
- if ahazardes T 29 -
___ - __ waste site : 366
- (06
Yo

Meter Type HLIC‘C‘«C
Time Completed _ ' 4°1S

Y

5.SAMPLE PREPARATION

O preservation Completed

Date Time Filtering Method

sampler Preparer's Name

§.COMMENTS AXD OBSERVATIONS (notes concerning well, samples, procedures, etc.)

g.‘ H‘u] &qmﬂk? (dndﬂ
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BCA ruce Carter Associates, L.L.C.

. ENVIRONMENTAL CONSULTANTS
AIR « WATER « SOLID WASTE » OSHA ¢+ REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSEEET

FACILITY/SITE NAME Tw:‘?;; /ﬂarzuﬁmfu/\)a?( mm‘f,gg;ﬂh’ Well 1.D. Mw# }P P.N.

1. WATER LEVEL MEASUREMENTS (before purging)

Date 3/27,/78 Time }0300 /gghéd (check one) [ steel tapeB electric meter L] well sounder 0O other
’ (specify)

Reference Point (check one) Bl top of well casing [ top of protective casing Units (check one) O feet U meters

a. Depth to water from reference point

b. Height of reference point above ground surface
c. Depth to water from ground surface (a-b)

2. PURGING

Date 3,27//43 Time /0-’00’9"Eq:ipmnz (bailer or pump type) E/chr/‘c Subpursibh Fuwyg

Inside diameter of well inches

3-well volumes = ( 60 feet) - ( ZQ-‘QYfeet) x oS/ = 2(7"g§:lons

total depth of total to water conversion

well from from ground factor*

ground (c above)
wconversion factors: for a 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rounded up to the nearest .tenth)
Amount actually pursediy_sallons Vell pumped dry? [ yes no
3. SAMPLING

. , " TR
Date 3/27, 98 Tinye--/o'ls/ﬂ Equipment (bailer or pum type) E(U«#!\C S“L“‘"—"/ZL '4‘/"/
! : Component mat ri(als (e,g, tubing,pump parts, bailer material)

S m&%/’!ﬁ[a;#c /00/76% ;,/enl fulina

/

List containers filled in the field: ! .

(a) Unfiltered Samples (specify parameters) (b) Samples to be filtered (specifty container type,
; . ' e.g., glass polyethylene, etc.)
@iy 2X Yoml (oA . HeL Adoledd 9 Lok

sampler's Name T)'OA/\ }[;/ﬂwr//j&ﬂ; /(OI‘ﬂta/\

4. FIELD MEASUREHENTS

Temperature 5%.?'5’ pH___ - ___ 4 Replicates Conductivity 600
- ___if a hazardous 6%7
T - 7 vaste site 690
- 633

Meter Type ”md&‘c
Time Completed Tk

5.SAMPLE PREPARATICN

Date Time Filtering Methed O preservation Completed

sampler Preparer's Name

%.COMMENTS AND OBSERVATIONS (notes concerning well, samples, procedures, etrc.)







i e e S A e Tyt A X Bt b -

BCA Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER « SOLID WASTE « OSHA « REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSEEET .

FACILITY/SITE NAME Twi;a;; /ﬂmqpm, .,/v‘,?( mm‘ﬂgg;[ﬂe.) vell 1.D. /}NJ# )B P.N.

1. WATER LEVEL MEASUREMENTS (before purging)

. / - ) )
Date 3/27/78 Time )0~00 lae'}hod (check one) [ steel tape B electric meter O well sounder O other
7 (specify)

Referencé Point (check one) B top of well casing[d top of protective casing Units (check one) O feet O meters

a. Depth to water from reference point
b. Height of reference point above ground surface
¢. Depth to water from ground surface (a-b)

2. PURGING 4
Date 3,/47//43 Tin)é /0"00A/‘Eq.lipnent (bailer or pump type) E/u)lr/‘(, Sué/)w‘}'iézt /lun/

Inside diameter of well inches

3-well volumes = ( 60 feet) - ( ID.Qﬁeet) x oS/ = 2‘7/'g§:lo:>ns

total depth of total to water conversion

well from from ground factor*

ground (c above)
*conversion factors: for a 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rounded up to the nearest 'tenth)
Amount actually purged 025’ gallons Well purped dry? Oyes Bno
3. SAMPLING

m N [N
nate_3,/27/ 98 Time.-/o-'IS’ﬂ Equipment (bailer or pump type) Elctie Saleessidh Pump
Component materials (e,g, tubing, punp parts, bailer erial)
S ‘WA(JS’;/I”A’S‘)“'(_ po/';,e )‘AIV 2d f:l/l\ts

/

List containers filled in the field: .
(a) Unfiltered Samples (specify parameters) (b) samples to be filtered (specifty container type,
' e.g., glass polce"thylene, etc.)

B 32X Yoml YoA . et Adoledd b Lok

sampler's Name S—OAA }'f;/ﬂwr//jﬁpg /(Ofma/\

4. FIELD MEASUREMENTS

Temperature, 5%‘g'5' ph___ * ___ 4 Replicates Conductivity 600
___+ __if a hazardeus 691
___ - __ waste site €90
_ 633

Meter Type ”mdé‘c
Time Completed TIET)

U

5.SAMPLE PREPARATICH

Date Time Filtering Method O preservation Completed

sampler Preparer's Name

%.COMMENTS AND OBSERVATIONS (notes concerning well, samples, procedures, etc.)







BCA Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER - SOLID WASTE +» OSHA ¢« REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSHEET

PP MO e

FACILITY/SITE NAME \Tw\c‘;c;/' M«rﬁmu?((A. vell 1.D.

7. WATER LEVEL MEASUREMENTS (before purging)

Date, 3[22‘% Time |)°00  Method (check one) O steel tape B electric meter O well sounder U other
(specify)

Reference Point (check one) Ml top of well casing[d top of protective casing Units (check one) feet U meters
a. Depth to water from reference point

b. Height of reference point above ground surface

¢. Depth to water from ground surface (a-b)

2. PURGING

Date 3/27//65 Tinhé 1100  Equipment (bailer or pump type) Elecisic Su‘;ow":l’é ﬂm;a

Inside diameter of well inches

I-well voltu-nes = ( 4o feet) - ( ZS.%Dfeet) X ¢ S = '2' ‘gallons

total depth of total to water conversion
well from from ground factor*
ground (c above)

0.5 -or- for a 4-inch well = 2.0 (rounded vp to the nearest tenth)

*conversion factors: for a 2-inch well =
Amount actually purged |5 gallons Vell punped dry? Oyes B ro

3. SAMPLING

Date 3/27/?3 Time- 1200 pquipment (bailer or pum type) E(&:{F;L 5“‘”"'“""“ famp
r : Component materials (e.g, tv..bing,pnﬁ? parts, bailer material)
L

S‘l‘rz;ale)‘),/ Plas bie m L2

List containers filled in the field:
(a) Unfiltered Samples (specify parameters)

e.g., glass polyethylene etc.)
2x 40 ml VA ol«,i)ﬁy/alm Yube

(b) Samples to be filtered (specifty container type,

Sampler's Name Dohn /G’n@/ Sobt #orng

4. FIELD MEASUREMENTS

Temperature 5%.6 ‘F . 4 Replicates Conductivity 63?
if a hazardous 692

waste site EYY
£Y0

Meter Type ch(ac
Time Completed i

© 5.SAMPLE PREPARATION

Date Time Filtering Methed O preservation Completed

Sampler Preparer's Name

C.COMHENTS AND OBSERVATIONS (notes concerning well, samples, procedures, etc.)







BCA Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER » SOLID WASTE « OSHA + REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSEEET

FACILITY/SITE NAME Tw\\qc; MCH‘nsqule Well 1.0. MW He P.N.

7. WATER LEVEL MEASUREMENTS (before purging)

Date 3/&7/?8 Time IH‘; Method (check one) [ steel tape B electric meter O well sounder O other
7 7 (specify)

Referencé Point (check one) B top of well casing[d top of protective casing Units (check one) U feet O meters

a. Depth to water from reference point
b. Height of reference point above ground surface
c. Depth to water from ground surface (a-b)

2. PURGING
Date 3/27/972 Tiné IW3C  Equipment (bailer or pum type) Llec h‘\:t SHLN*)/\L‘. f“"\;ﬂ

Inside diameter of well inches

3-well volumes = ( \(D feet) - ( lzi 1 feet) X = H-Sgallons
‘ total depth of total to water conversion
well from from ground factor®
ground (¢ above)
*conversion factors: for a 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rounded up to the nearest tenth)
Amount actually purged l§ gallons Vell purped dry? Oyes B no
3. SAMPLING

N \
Date 3/27/7% Time_ 11130 Ecquipment (bailer or pum type) Elhcbri  Subpus bb
! Component materials (e.g, tubing,pump parts, bailer material)
Stanless / Plastic )”um’a

List containers filled in the field: |
(a) Unfiltered Samples (specify parameters) (b) Samples to be filtered (specifty container type,

.., gla lyethylene, etc.)
3 4o ml VoA oS-y GEs PO
H;L; Pyu;)(h\f Ji bl\ﬂ/fL

4. FIELD MEASUREMENTS

—

Temperature €0.0 3 pH___ - __ 4 Replicates Conductivity >S85
___ - __ if a hazardous $32
___ - __ waste site SRS
o 29

Meter Type Hmrlac
Time Completed !

U

5.SAMPLE PREPARATICN

Date Time Filtering Method [0 preservation Completed

Sampler Preparer's Name

Sampler's Name j—ohn /(l(ﬂ\h"//jép‘é /éuf‘/"lﬁ-'l’\

&.COMHENTS AND OBSERVATIONS (notes concerning well, samples, procecures, etc.)







BCA’ Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER » SOLID WASTE » OSHA « REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSEEET

~ \ %+
FACILITY/SITE NAKE Tu)\%lc; Marhasvilk vell 1o, MW =Y s
1. WATER LEYEL MEASUREMENTS (before purging)
Date 3[2 zlﬂz Time . Method (check one) [ steel tape electric meter [ well sounder O other
- (specify)

Reference Point (check one) B top of well casing 0 top of protective casing Units (check one) [J feet O meters
a. Depth to water from reference point

b. Height of reference point above ground surface

c. Depth to water from ground surface (a-b)

2. PURGING

Date 5[2#7% Time. l‘BQ Equipment (bailer or pumo type) E\DL"T}L Ss\l:m's;bé ﬁ(mp
Inside diameter of well Z inches )0 c{S"

3-well volumes = ( 30. feet) - ( Nél feet) X - Y = gallons
) total depth of total to water conversion
well from from ground factor*
ground (¢ above)

*conversion factors: for a 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rounded up to the nearest tenth)

Amount actually purged /2 gallons Vell pumped dry? Ovyes Bno

3. SAMPLING

Date 3/27/7ﬁ Time: I':"/; Equipment (bailer or pumo type) E’/ec-ff‘/it SL(L/NZ/S(‘A(; lpb(/’)'&
T Component materials (79#/ tlfjnglpmv parts, bailer material)
a5l r

Stan by,

List containers filled in the field: {
(3) Unfiltered Samples (specify parameters) (b) Samples. to be filtered (specifty container type,

X ‘CCJ\/ V04 4 I )Ethylene, etC.)

Sarpler's Name jﬂ/‘ll’l /(t//)m/‘//ye# /f(ﬁfmn

4, FIELD MEASUREMENTS

Temperature 57'7F pH___ - ___ & Replicates Conductivity 955
- ___if a hazardous Y65~
- waste site Y67

Meter Type H‘;j@

Time Completed

?

5.SAMPLE PREPARATION

Date Time Filtering Method [0 preservaticn Completed

sampler Preparer's Name

5.COMMENTS AND OBSERVATIONS (notes concerning well, samples, procedures, etc.)







BCA' Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR » WATER » SOLID WASTE » OSHA + REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD D?.TA LOGSEEET

FACILITY/SITE NAME '7/(/(/[@6’ (11#4'T.//V,6‘5’/LLZ> vell Lo, [1iW/=F pux. Fyo2

7. WATER LEVEL MEASUREMENTS (before purging)

Date z ZQ Time &5 5gMethod (check one) O steel tapeﬂelectric meter [ well sounder [ other
(specify)
1C

Reference Point (check one) I top of well casing [ top ofgqtegive casing Units (check one) Kfeet[]meters
a. Depth to water from reference point [?_, S

b. Height of reference point above ground surface

c. Depth to water from ground surface (3-b)

2. PURGING
Datez zé Time. gils/Equipment (bailer or pum type) @/G’ G_éVer/ S LMCJV;z'cé/P/

Inside diameter of well Z inches

3-well vol.u'nes = ( QQ feet) - (I F. S~ feet) X 9.5/ = ”,Z“{allons

total depth of total to water conversion

well from from ground factor*

ground (c above)
*conversion factors: for a 2-inch sell = 0.5 -or- for a 4-inch well = 2.0 (rounded up to the nearest tenth)
Amount actually purged 25 gallons Vell purped dry? [dyes F'\no
3, SAMPLING

ine_G 145 equi i lectvic sob werstble
pate_ & 7,@ Time; 745 Equipment (bailer or pum type)_E/(€ v C Sub wens D
Component materials (e.g, tubing, pum parts, bailer ma erigl&l) )
staivle s /:/e shie ponp me,« ety loe J—véz‘zzz
7/ 4 ’ / 7

List containers filled in the field: |
(a) Unfiltered Samples (specify parameters)

2 X YOl ok

(b) Samples to be filtered (specifty container type,
e.g., glass polyethylene, etc.)

- ’e P Fal / L2
O AT X o [alr~—

samoler's Name 7/(.’/147 @V'/f !4'0'/"“"1‘2&’)

4. FIELD MEASUREMENTS

&5

Terperature 't . pH___ * ___ 4 Replicates Conductivity
- __ if a hazardoss G /5
___* ___ waste site (o T2
—_ — sterle
Meter Type #vfgﬁ C
Time Completed  °~ A4 Y5
?
5.SAMPLE PREPARATION
Date Time Filtering Method O preservation Completed

sampler Preparer's Name

%.COMMERTS AND CBSERVATIONS (notes concerning well, samples, procedures, etc.)

Pomped il clei







BCA Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER » SOLID WASTE « OSHA + REMEDIATION SERVICES

GROUND-WATER SAMPLING FIELD DATA LOGSEEET

FACILITY/SITE NAME /I/W['@&" ' veut 1.0, [TW -3 5. F403

7. WATER LEVEL MEASUREMEKTS (before purging)

Date Time Hethod (check one) steel tape (] electric meter O welt sounder U other
(specify)

Reference Point (check one) [ top of well casing[d top of protective casing Units (check one) [ feet U meters
a. Depth to water from reference point

b. Keight of reference point above ground surface

¢. Depth to water from ground surface (a-b)

2. PUR

GIN
. (30
Date /XI ?f Timelz:}ol éqfipment (bailer or pump type) ‘ll:e)é/o./l l@z/ﬁ/‘ l/// 7'42//014 rae\lc?/;gq Z/Q,

4

Inside diameter of well 2 inches

3-well vol.unes =( Zézz feet) - ( H:g feet) X 0{ =Z:5/gallons

total depth of total to water conversion

well from from ground factor*

ground (c above)
*conversion factors: for a 2-inch well = 0.5 -or- for a 4-inch well = 2.0 (rounded up to the nearest .tenth)
Amount actually purged /! 5/ gallons Vell puroed dry? k(yes Ono '3%/»1@,;
3. SAMPLING

Date "/ //7;’ Tirrye--'Z: ‘7-5/ Equipment (bailer or pump type) ‘A’WD/OJ\ J@/&‘L/
Component ma/zf jals (e.g, tubing,pump parts, bailer material)
Ll

List containers filled in the field: | _ _
(a) Unfiltered Samples (specify parameters) (b) samples to be filtered (specifty container type,

2y 00 sl vor (HCl froprTio) =5 51550 P, 2160

Sampler's Name

4, FIELD MEASUREMENTS

Temperature c pH___ - ___ & Replicates . Conductivity
___ - __ if a hazardous
___ + ___waste site
Meter Type

Time Completed
)

5.SAMPLE PREPARATION

Date Time Filtering Hethed 0O preservation Completed

Sampler Preparer's Name

G.COMMENTS AND OBSERVATIONS (notes concerning well, samples, procedures, etc.)

5@_»»\,4/9, clear







BCAW Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER » SOLID WASTE « OSHA ¢ REMEDIATION SERVICES

July 20, 1998

Resident

Dear Sirf/Madam:

Bruce Carter Associates, L.L.C. (BCA) is performing a groundwater survey in your
neighborhood at the request of Twigg Corporation and in cooperation with the Indiana
Department of Environmental Management (IDEM). According to Martinsville Water
Department records, your household water is supplied by the City. H0wevef, some homeowners
also maintain a private well on their property. If you have a private well on your property, we
would like to collect a water sample from it. There will be no cost to you and a copy of the
results will be provided free-of-charge. A representative of BCA will be in your neighborhood
within a few days to collect samples. Please contact me immediately (317) 578-4233 if you have

a private well and to let us know if we may collect a sample.

Very truly yours,
Bruce Carter Associates, L.L.C.

2 filoe.

John W. Kilmer
Senior Engineer

6330 E. 75th St.. Suite 300 733 Princeion St 149 W. Main St.
Indianapolis. 1IN 46250 Elkhart. IN 46316 New Albany. IN 471350
Phone (317) 578-4233 Phone {219) 522-1019 Phone (812) 944-3520

Fax {317) 578-4250 Fax {219) 522-0374 Fax (812) 944-3557

(800) 291-1019







BCA Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR « WATER » SOLID WASTE » OSHA « REMEDIATION SERVICES

August 6, 1998

Ed Sheets
1139 Marilyn Street
Martinsville, IN. 46151

RE: Water Well Sample

Dear Mr. Sheets:

With your permission, on July 28, 1998 a sample of water was obtained from the faucet on the
south side of your house. You indicated that the faucet is connected to a private well in your
garage. The laboratory report is attached.

The results indicate that no chlorinated solvents are present in the well water. None-the-less, as a
precaution the well water should not be used for drinking water. Please call me at 317- 578-

4233 if you have any questions.

Very truly yours
Bruce Carter Associates, L.L.C.

John W. Kilmer
Senior Engineer

attachment
cc: Ralph Heifner, TWIGG

cribealiles\farlow\project 7403 sheets. Itr

6330 E. 75th St.. Suite 300 733 Princeton St. 149 W. Main St.
Indianapolis. IN 46250 Elkhart. IN 46516 New Albany. IN 47150
Phone (317) 578-4233 Phone {219} 522-1019 Phone (812) 944-3520

Fax (317) 578-4250 Fax {219) 522-0374 . Fax (812) 944-3557

(800) 291-1019

o







BCA’ Bruce Carter Associates, L.L.C.

ENVIRONMENTAL CONSULTANTS
AIR *« WATER « SOLID WASTE « OSHA « REMEDIATION SERVICES

August 6, 1998

?"ﬂ Lo
7™y

Maurice Curtis '
1060 South Ohio Street
Martinsville, IN. 46151

RE: Water Well Sample

Dear Mr:- Curtis:

With your permission on July 28, 1998 a sample of water was obtained from the external faucet
on the south side your house. In a previous conversation you indicated that the faucet is
connected to a private well in your basement. The laboratory report is attached.

The results indicate that chlorinated solvents are present in the water above the Maximum
Contaminant Levels (MCLs) allowed for drinking water by the U.S. Environmental Protection
Agency (EPA) and the Indiana Department of Environmental Management (IDEM). The water
from your well should not be used for drinking, cooking or showers, but may safely be used for
watering plants or washing the car. City water should be used for drinking and other domestic
use.

Please call me at 317 - 578-4233 if you have any questions.
| .

Very truly yours
Bruce Carter Associates, L.L.C.

U s

John W. Kilmer
Senior Engineer

attachment
cc: Ralph Heifner, TWIGG

crbealilesifarlowsprojecti 7403 curtis. ltr

6330 E. 75th St.. Suite 300 733 Princeton St. 149 W. Main St.
Indianapolis. IN 46250 Elkhart. IN 46516 New Albany. IN 47}30
Phone (317) 578-4233 Phone (219) 522-1019 Phone (812) 944-3520

Fax (317) 578-4250 Fax (219) 522-0374 - Fax (812) 944-3557

800) 291-1019







NATIONAL Sty
ENV] RONMENTAL : Indianapolis, IN 46250
Tel; (317) 842-4261
® TESTING, INC. Fasc (317) 842-4286
ANALYTICAL REPORT
Mr. John Kilmer
BRUCE CARTER ASSOCIATES - 08/03/1998"
6330 E. 75th St.
Suite 300 NET Job Number: 98.05167
Indianapolis, IN 46250 _ Page 1 of 3

Enclosed are the 2Analytical Results for the following samples
submitted to NET, Inc. Indianapolis Division for analysis:

Project Description: TWIGG CORP.

Sample Date" Date

Number Sample Description Taken Received

214055 1060 S OHIO 07/28/1998 07/28/1998

N b ] 07/28/1998 07/28/1998
!

National Environmental Testing, Inc. certifies that the analytical

results contained herein apply only to the specific szamples

analyzed. '

Reproduction of this analytical report is permitted only in its

entirety,
I

ogect Representative







NATIONAL o
N E ENVIRONMENTAL Indianapolis, IN 46250
| ® TESTING, INC. Favc (317 bas-4586

ANALYTICAL REPORT

Mr. John Xilmer 08/03/1998

BRIXE CARTER ASSOCIATES

6330 E. 75th st.

Suite 300 Job No.: 98.05167
Indianapolis, IN 46250 Page 2 of 3

Date Received: 07/28/1998
-Job Description: TWIGG CORP.

Sample Number / Sample I.D. Sample Date/ Analyst &
Parameters Result nits Date Analvzed Method

214055 1060 S OHIO 07/28/1998

VOLRTILES-8260 (AQ)
1,1-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1l,2-Dichloroethene

08/01/1998
08/01/1998
08/01/1998
08/01/139¢98
08/01/1998
08/03/1998
08/01/1998
08/01/1998
08/01/1998
08/01/139¢98

Tetrachloroethene
1,1,1-Trichloroethane
Trichloroethene

STRR: Toluene-ds§

SURR: Dibromofluoromethane
SURR: 4-Bromofluorobenzene

D T T T N







N NAT]ONAL . Indianapolis Divisic;n

6964 Hilisdale Ct.

" ENVIRONMENTAL Indianapolis, IN 46250
e TESTING, INC. - At N A

ag/L
ug/L
wg/kg

ug/xg

d1

d2

uj
TCL?

Ice
GFAA

Dry Weight

KEY TO ABBREVIATIONS

Less than; when appearing in the results column indicates the analyte was not detected
at or above the reported value.

Concentration in units of milligrams of analyte per Liter of sample., Measurement used
for aqueous samples. Can also be expressed as parts per million (ppm).

Concentration in units of micrograms of analyte per Liter of sample. Measurement used
for aqueous samples. Can also be expressed as parts per billion (ppb).

Concentration in units of milligrams of analyte per kilogram of sample. Measurement
used for non-aqueous samples. Can also be expressed as parts per million (ppm).

Concentration in units of micrograms of analyte per kilogram of sample. Measurement

.used for ncn-aqueous samples. Can also be expressed as parts per billion (ppbj.

Indicates the sample concentration was quantitated using a diesel fuel standard.
Indicates the analyte of interest was also found in the method blank.

Samples resembles unknown Hydrocarbon.

Indicates the analyte has elevated reporting limit due to high conceﬁt:ation.
Indicates the analyte has elevated reporting limit due to matrix.

Indicates the reported concentration is estimated.

Indicates the sample concentration was quantitated using a fuel o0il standard.
Indicates the sample concentration was quantitzted using a gasoline standard.

Indicates the sample was analyzed past holding tize.

Indicates the sample spike concentration was imsuZZicient, due to high analyte concentration in the
Indicates the reported concentration is below the Reporting Limit.

Indicates the sample concentration was quantitatec using a kerosene standard.

Indicates an MS/MSD was not analyzed due to insui sample. An LCS duplicate has been provided.
Indicates the sample concent-atien was quantizzied using a mineral spirits standard.

Indicates ihe sample ;oncen::a:icn wa3d quantitated using a motor oil standard.

Indicates the sample was pos;'spiked due'td.sample matrix.

Indicates MS/MSD exceeded csntrol limits. All crhes QCIs were in control.

Indicates the sample was received past holding time.

Indicates the sample concentration was quantitated using a stoddard solvent standard.

Indicates the sample was received improperly prese:ﬁed and/or contained.

Indicates the result is under the reporting limit and considered an estimated concentraticn.
Indicates the Toxicity Characteristic Leaching Prccedure was performed for this analysi;.

Indicates the analysis was performed using Incuctively Coupled Plasma Spectroscopy.
Indicates the analysis was performed using Graphite Furnace Atomic Absorption Spectroscopy.

Percent; To convert prm to Y, divide the result by 10,000.
To convert ¥ to ppm, multiply the result by 10,000.

Reporting limits are elevated due to insufficient sample submitted by client.

When indicated, the results are reported on a éry weight basis. The contribution of the
moisture content in the sample is subtracted when calculating the concencration of the analyte.

sample.
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