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EXECUTIVE SUMMARY

DuPont conducted a field investigation of the Little Hocking Water Association well field
in August 2002 in order to delineate ammonium perfluorooctanoate (C-8) concentrations
in soil and groundwater near a test well, TW-4. Groundwater sampled from TW-4 in
2002 showed a C-8 concentration range of 12.3 to 37.1 ug/L. This report summarizes the
work performed, presents results, and provides conclusions and recommendations.

Recently, pursuant to a multi-media consent order issued by the West Virginia
Departments of Environmental Protection and Health and Human Resources to DuPont
on November 15, 2001 (Order No. GWR-2001-019; Consent Order), DuPont had
submitted summary reports to the Ohio Environmental Protection Agency detailing the
off-site investigation activities near the Washington Works facility. These reports
assessed media-specific C-8 transport from the facility and concluded that migration of
air emissions is the only probable transport mechanism for C-8 found in the Little
Hocking Water Association well field.

The field investigation of the Little Hocking Water Association well field focused on

- delineating depth-specific C-8 concentrations in soil and groundwater near TW-4.
Concurrently, additional geoprobe borings, test wells and production wells were sampled
in order to develop a site conceptual model for deposition and migration of C-8 in soil
and groundwater at the Little Hocking Water Association well field. The following
conclusions are drawn from the investigation results and other available data:

Q  All groundwater results are below the C-8 Assessment of Toxicity Team (CATT)
established human health protective screening criteria for water (water C-8 SL;
WYVDEP 2002) of 150 ug/L.

Q  The C-8 concentrations in groundwater decreased with depth within the aquifer.
The C-8 concentrations in groundwater at the top of the aquifer, within the silty
clay, ranged from ND (<0.01 ug/L) to 78 ug/L, while C-8 concentrations at the
bottom of the aquifer, within the sand and gravel, ranged from ND (<0.01 ug/L) to
8.58 ug/L (excluding results for TW-4).

QG Consistently high pH values measured in TW-4 and other field observations
indicate that this test well’s construction is likely compromised, possibly due to a
failed grout seal or to a failed well casing. Higher concentrations of C-8 measured
in this well (ranging from 12.3 to 37.1 ug/L) are likely attributed to shallow
groundwater that contains higher C-8 concentrations migrating downward into the
deeper monitoring zone or into the well itself, which could happen if the grout
seal or the well casing were to have failed. C-8 concentrations measured in this
well are not likely to be truly representative of the deep aquifer.

Q Drinking water is pumped from the bottom of the sand and gravel aquifer through
the four production wells. The highest C-8 concentration measured in the four
production wells was 8.58 ug/L, significantly lower than the human health
protective water C-8 SL. The C-8 results for finished water, a combination of
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waters from the production wells that is distributed to Little Hocking customers,
ranged from 1.69 to 4.29 ug/L, also significantly lower than the water C-8 SL.

Q  All soil results are below the CATT-established human health protective
screening criteria for soil (soil C-8 SL) of 240 mg/kg (WVDEP 2002). The
highest soil C-8 concentration measured is 170 ug/kg (0.170 mg/kg). Most results
for soil sampled below the water table are nondetectable.

QO Opverall, the very low concentrations of C-8 measured in the soils indicate that C-8
does not readily adsorb to soil, especially soils below the water table.

Q  C-8 results for soil and groundwater sampled immediately adjacent to TW-4 do
not distinguish this test well as a source for higher C-8 concentrations in soil and
groundwater.

Q  Overall, this investigation as completed, combined with the air emission modeling
and groundwater modeling results and the available physiochemical data for C-8,
are sufficient to understand the migration pathways of C-8 from the Washington
Works facility and within the Little Hocking Water Association well field.

1 QO Revised groundwater modeling by DuPont supports the previous conclusion that
no potential groundwater migration pathway exists beneath the Ohio River to the
‘ Little Hocking Well field.

Q Based on the current data available, DuPont believes the following pathway does

, exist. C-8 from the DuPont facility is transported via air emissions by wind and is

I deposited on the Little Hocking well field surface soils. Precipitation then leaches
the C-8 downward through the unsaturated zone to the aquifer. Dissolved C-8
then migrates with groundwater within the aquifer. Groundwater containing low
levels of C-8 is then pumped from the aquifer through the four production wells.
Water from the production wells is mixed and the finished water, containing even
lower levels of C-8, then enters the Little Hocking Water Association distribution
system.

Q This investigation as completed, combined with the overall understanding of C-8
migration pathways within the Little Hocking well field, is also sufficient to
understand the distribution of C-8 in the test wells, including TW-4, in the
production wells and in the finished water that enters the Little Hocking
distribution system.

QO In order to assess the impact of recent C-8 air emission reductions at the
Washington Works facility, DuPont recommends continuing quarterly monitoring
of C-8 in the four Little Hocking Water Association production wells and finished
water for a period of two years.
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1.0 INTRODUCTION

Pursuant to the multi-media consent order issued to DuPont on November 15, 2001
(Order No. GWR-2001-019; Consent Order), groundwater was sampled at public water
supplies (PWS) along the Ohio River in West Virginia and Ohio. Groundwater was
sampled to determine if releases of C-8 from the DuPont Washington Works facility
(located in Washington, West Virginia) have impacted groundwater in the PWS. The
PWS sampling was performed under the direction of the Groundwater Investigation
Steering Team (GIST) which was established under the Consent Order. The Little
Hocking Water Association well field, located across the Ohio River from the
Washington Works facility in Washington County, Ohio, was included in this sampling.
The locations of the Little Hocking Water Association well field and the DuPont
Washington Works facility are shown in Figure 1.

Four production wells at the Little Hocking Water Association well field (LHPSD1
through 4) were sampled in December 2001. The C-8 concentrations measured in the
production wells ranged from 0.844 to 7.66 ug/L. To better understand the distribution of
C-8 in the Little Hocking well field, a more extensive sampling event was conducted in
January 2002, that included the sampling of finished water (the water distributed to
customers) and booster station sampling points, and groundwater from all production and
test wells in the well field. The locations of the production and test wells sampled in the
Little Hocking well field are shown in Figure 2.

A total of 19 groundwater samples, including one duplicate, were collected and analyzed
from Little Hocking during the January 2002 sampling event. The concentrations of C-8
in finished water and booster station sampling points ranged from 1.69 to 1.94 ug/L. The
C-8 concentrations measured for the production wells ranged from 0.744 to 6.22 ug/L.
The C-8 results for nine of the ten test wells ranged from 0.364 to 4.48 ug/L. In test well
4 (TW-4), the concentration measured was 37.1 ug/L. Figure 3 shows the January 2002
distribution of C-8 results in the production and test wells. Based on the elevated result at
TW-4 compared to the surrounding wells, the Ohio Environmental Protection Agency
(OEPA) requested that DuPont conduct a focused field investigation to delineate C-8
concentrations in soil and groundwater near TW-4.

In August 2002, DuPont conducted the field investigation at the Little Hocking Water
Association well field. During this investigation, the following activities were
performed:

QO  Advanced ten temporary soil borings

Q Continuously monitored geologic information during the advancement of the ten
temporary borings

Q Sampled soil and groundwater and monitored groundwater parameters at various
depths within the temporary borings
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Q Sampled groundwater in all production and test wells and recorded groundwater
elevations

Q Measured Ohio River stage

The C-8 Assessment of Toxicity Team (CATT), was assembled as required by the
Consent Order to establish human health protective screening criteria for water (water C-
8 SL) and for soil (soil C-8 SL). In August 2002, while the field investigation was being
conducted at Little Hocking, the CATT issued its final report and established the water
C-8 SL at 150 ug/L and the soil C-8 SL at 240 mg/kg (WVDEP, 2002).

Following the completion of the field activities at Little Hocking, groundwater samples
were analyzed to measure C-8 concentrations. C-8 analytical results for groundwater
were then compared to the CATT-established water C-8 SL. In August 2002, an
analytical method for measuring C-8 in soils was still under development; therefore, soils
sampled during the investigation were placed on-hold in a secure manner. The method
development was completed in February 2003. C-8 analytical results for soils were
finalized in March 2003. C-8 analytical results for soil were then compared to the CATT-
established soil C-8 SL. The analytical results were then evaluated in conjunction with
geologic data available from Little Hocking Water Association and with geological data
obtained from the temporary borings. A site conceptual model was then developed.

This report documents the field investigation activities and the results of the
investigation. In this report, the following sections are discussed:

O Environmental Setting (Section 2)

Sampling Approach (Section 3)

Groundwater Results (Section 4)

Soil Sample Results (Section 5)

The Little Hocking Site Conceptual Model (Section 6)

Conclusions and Recommendations (Section 7)

0 0000 o

References (Section 8)

000444
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2.0 ENVIRONMENTAL SETTING

2.1

Geology

The Little Hocking well field is located in the Ohio River Valley and consists of
Quaternary alluvial sediments that overly the Permian-aged Dunkard Group. The two
predominant facies of the Ohio River alluvium that have been identified in this area
include coarse-grained Ohio River Alluvium (Pleistocene-aged glacial outwash deposits)
and fine-grained Ohio River Alluvium [Holocene overbank deposits (Simard, 1989)].
The Pleistocene deposits consist primarily of coarse-grained sand and gravel while the
Holocene deposits consist primarily of interbedded and laminated silt, clay and fine-
grained sand. The Dunkard Group (bedrock) consists primarily of red and varicolored
sandy shale; gray, green and brown sandstone; gray and li ght-gray siltstone; and minor
beds of coal, claystone, black carbonaceous shale and limestone.

The facies of the Ohio River Alluvium formed in response to the glacial advances and
retreats of the pre-, early- and late-Wisconsinan and were deposited as successive phases
of aggradation and degradation of river valley alluvial materials. The coarse-grained
Pleistocene alluvium was deposited as glacial outwash during the primary valley
aggradation event following the glacial scouring of the valley into the bedrock floor.
During the subsequent degredation and aggradation cycles of the Pleistocene, the glacial
outwash sediments were partially removed, re-worked and then redeposited to a lower
elevation than the previous cycle, thus forming a terrace. This process formed a series of
Pleistocene-aged terrace surfaces within the Ohio River Valley. These surfaces were
designated (youngest to oldest) as S4, S5, and S6 by Simard. With each subsequent
degredation/aggradation cycle, additional fines were incorporated into the Pleistocene
deposits due to continual influx of finer-grained fluvial sediments from tributaries of the
Ohio River. As aresult, the Pleistocene deposits become more highly re-worked and
progressively finer-grained toward the center of the river valley, particularly in locations
downstream of significant tributaries (Simard, 1989). The total thickness of Pleistocene
sediments at Washington Bottom (located immediately south across the Ohio River from
Little Hocking in West Virginia) ranges from about 80 feet beneath the highest
Pleistocene terrace surfaces to about 15 feet beneath the current channel of the Ohio
River.

The Pleistocene alluvial deposits are overlain by the finer-grained Holocene sediments.
The silts, clays, and fine sands were deposited on the surface of the Pleistocene terraces
as well as on a series of more recent floodplains, which formed in the center of the Ohio
River Valley during the Holocene. The thickness of the Holocene sediments typically
ranges from 5 to 15 feet over the Pleistocene terrace surfaces and 25 to 35 feet over the
Holocene floodplains. Simard designated the Holocene floodplain surfaces as S1 through
S3 and the modem floodplain of the Ohio River as SO. Figure 4, modified from Simard
(1989), is a block diagram and idealized cross-section through the Ohio River valley
depicting the complex set of Pleistocene terraces and Holocene floodplains which have
formed in the valley.
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2.2

A generalized north-south cross-section from the Little Hocking Water Association well
field in Ohio, through the Ohio River and across the Washington Works facility, is
presented in Figure 5. This cross-section shows the floodplain and terrace surfaces, the
Holocene silt and clay overbank deposits overlying the Pleistocene sand and gravel
outwash deposits and the re-worked Pleistocene alluvium in the center of the niver valley.
The alluvial terrace deposits are underlain by a flat, river-scoured bedrock surface of the
Dunkard Group that rises steeply and forms the valley walls to the North of Little
Hocking Water Association and to the south of the Washington Works facility (Figure 1).

Hydrogeology

Groundwater supplies in the region are obtained from the Dunkard Group bedrock and
Ohio River alluvial terrace deposits. However, the saturated portion of the Ohio River
alluvial terrace deposits comprise the principal regional aquifer used for water supply
purposes. Production wells completed in this aquifer have been known to yield up to
500 gallons per minute (Schultz, 1984). Based on these high yields, numerous industrial
and commercial water supply companies obtain water from the alluvial aquifer.

The Ohio River Alluvial Aquifer is the primary water-table aquifer in the area. This
aquifer occurs at a depth of 15 to 30 feet below ground surface in the Little Hocking well
field. The saturated zone is approximately 30 to 40 feet thick, extending approximately
to the surface of the underlying Dunkard Group bedrock. Numerous pumping tests have
been completed in the alluvial aquifer in the Washington Bottom area as part of water
supply investigations. The hydraulic conductivity of the alluvial aquifer in the area
typically ranges from 100 to 300 ft./d (Legggette, Brashears & Graham, Inc., 1986;
Burgess & Niple Ltd., 1988). In contrast, the hydraulic conductivity of the underlying
Dunkard Group bedrock aquifer is typically between 0.05 and 5 ft./d (Kozar and Mathes,
2001).

Natural recharge to the alluvial aquifer comes from various sources, including:
QO Infiltration of precipitation falling directly on the alluvium
O Lateral movement of the river water through the alluvium
Q Seepage from stream tributaries that discharge to the Ohio River
a

Surface run-off from the outcrop areas of the Dunkard Group, which form steep
slopes adjacent to the uppermost Pleistocene terrace.

LHSIreport1 Apr. 17, 03
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3.0 SAMPLING APPROACH

In order to evaluate the elevated C-8 concentrations in TW-4, DuPont implemented a
focused sampling approach that delineated horizontally and vertically the C-8
concentrations in groundwater near this test well. This sampling plan was developed with
assistance from the OEPA and was submitted to and approved by the OEPA in early
August 2002 (DuPont, 2002a). The locations of temporary borings advanced are shown
in Figure 5. TW-4 was used as the center point, and six radial sampling segments were
established north, northeast, southeast, south, west, and northwest. Along each segment,
soil and groundwater or only groundwater were sampled from the temporary borings.
Figure 5 shows the locations of the two borings where soil and groundwater were
sampled and the locations of the eight borings where only groundwater was sampled. In
two borings where soil and groundwater were sampled, sampling was planned at the
following depths from ground surface.

a Soil
¢ at the surface
e at 5-foot intervals below ground surface to the top of the sand and gravel
aquifer (approximately 30 feet below grade)
* at 5-foot intervals from the top of the sand and gravel aquifer to the bottom of

the aquifer (estimated at 50 to 55 feet below grade)
e at the geologic interfaces

3 Groundwater

at first encountered water (approximately 17 to 20 feet below grade)

* at 5-foot intervals from first encountered groundwater to the bottom of the
sand and gravel aquifer (estimated at 50 to 55 feet below grade).

e at the geologic interfaces

At all other temporary boring locations, groundwater sampling was planned at two
depths, at first encountered water (approximately 17 to 20 feet below grade) and at the
bottom of the sand and gravel aquifer (estimated at 50 to 55 feet below grade).

In addition, DuPont scheduled the Consent Order-required 3Q02 PWS sampling event,
which includes sampling the four production wells and TW-4 at Little Hocking, to
coincide with the field investigation. The Little Hocking test wells, that are not required
sampling points in the quarterly PWS sampling, were sampled as part of the field
investigation, including TW-1 through TW-6 and TW-9 through TW-12 (Figure 2).
Groundwater elevations were measured in the test and production wells prior to sampling
the wells. Ohio River stage was also measured using the datum located on the Kraton
Polymers property, located immediately east of the Little Hocking well field, with the
assistance of a Senior Environmental Engineer from Kraton.
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4.0 GROUNDWATER SAMPLE RESULTS

4.1

4.2

For groundwater sampled from production wells, test wells and the temporary borings,
sampling was conducted as described in the Quality Assurance Project Plan (DuPont
2002b) and in the Sampling Investigation Plan for Little Hocking Water Association Well
Field (DuPont, 2002a). Appendix A provides information on C-8 analytical reporting.

C-8 in Groundwater from Temporary Borings

Groundwater sampled at various depths from the ten temporary borings was analyzed for
C-8. Table 1 presents the C-8 results for the groundwater samples. The first part of the
sample name indicates the investigation and the sample type (WWO-G; Washington
Works, Ohio, groundwater). The second part of the sample name indicates from which
temporary boring the sample was collected (i.e. LHWANTI is boring LHWAN-1; see
Figure 6 for temporary boring locations). The third part of the sample name indicates the
depth below ground surface from which the groundwater was sampled. Figure 7 shows
the range in C-8 concentrations measured in each of the temporary borings.

In total, 18 samples (including one duplicate sample) were collected from the ten
temporary borings (Table 1). Samples of first water encountered were collected from all
ten borings. Samples from greater depths were collected from three borings. At the
boring closest to TW-4, LHWASW-1, samples were collected every five feet from the
first water encountered to the bottom of the sand and gravel aquifer. Note, not all
planned sampling was completed. The field investigation proceeded slower than
expected due to changing field conditions (stabilization of field parameters, particularly
turbidity, took much longer than anticipated) and interruptions by the oversight
consultant. As a consequence, not all groundwater and soils targeted in the work plan
were sampled.

The C-8 concentrations measured in the groundwater sampled from temporary borings
ranged from non-detectable (<0.01 ug/L; ND) to 78 ug/L and do not exceed the CATT-
established human health protective water C-8 SL of 150 ug/L. In general, C-8
concentrations are higher at the first water encountered than at greater depths within the
aquifer or at the bottom of the aquifer. The distribution of C-8 vertically and horizontally
within the well field is discussed in detail in Section 6 which presents the site conceptual
model for C-8 in soil and groundwater at Little Hocking.

C-8 in Groundwater from Production and Test Wells

Table 2 presents the PWS sampling C-8 results for the Little Hocking Water Association.
The data for the well field investigation conducted in August 2002, including the data
from the four production wells and all ten test wells are highlighted in blue. At the
bottom of Table 2 are data from finished water and booster station sampling points.
These are samples of the water that is being distributed to Little Hocking Water
Association customers. Finished water was inadvertently not sampled during the well
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field sampling. Table 2 also provides data from the 4Q02 and the 1Q03 PWS sampling
events in which the four production wells, TW-4 and finished water were sampled.
During the well sampling and PWS sampling, all of the C-8 concentrations measured in
the production and test wells and in the finished water were well below the water C-8 SL
of 150 ug/L that was established by the CATT (WVDEP, 2002).

Figure 7 shows the range of C-8 measured at each production and test well using all the
data for each well summarized in Table 2. The highest concentration of C-8 measured in
a production or test well, excluding TW-4, was 8.58 ug/L.

C-8 concentrations measured in TW-4, which was the focus of this investigation, have
been variable. The C-8 concentration in this test well has ranged from 12.3 to 37.1 ug/L.
These levels are higher than in any other test or production well in the Little Hocking well
field. However, field and laboratory measurements and field observations, discussed
below, suggest that the integrity of this test well is compromised.

Table 2 provides the pH data for the groundwater sampled collected from the production
and test wells. The pH measured for all production and test wells, except for TW-4, has
ranged from 6.72 to 7.94. However, the pH values measured in TW-4 are much higher,
and have ranged from 9.22 to 12.61. High pH values are commonly associated with
cement-bentonite grout (Colangelo et al. 1986).

Bentonite, which is commonly used as grouting material in well construction, is a clay
mineral containing calcium, aluminum and iron. A comparison of groundwater analytical
results between TW-4 and Well #2, one of the four production wells, also shows that
TW-4 has approximately twice as much calcium and three times as much iron and
aluminum than Well #2 (OEPA, 2002).

Field activities show that a three-inch pump that fits in the upper portion of the below-
surface PVC pipe of TW-4, gets stuck in the PVC pipe at depth. The one and one half-
inch pump, on the other hand, can be lowered to the bottom of the well. This observation
indicates that the PVC pipe is not completely straight. A bent PVC pipe may indicate a
problem with the joint between lengths of PVC pipe that could allow grout contamination
into the well. Furthermore, particles of a crusty, white material, which may be grout, are
frequently found on the pump when it is removed from the well. In addition, water from
TW-4 also is frequently a milky to grayish color.

The consistently high pH values, water chemistry, and other field observations from this
well likely indicate the integrity of the well is compromised, most likely by a failed grout
seal or a failed well casing related to the bend in the PVC pipe. A failed grout seal or a
failed well casing would allow shallow groundwater, which contains higher
concentrations of C-8, to migrate into the deeper monitoring zone and would result in
unusually high C-8 concentrations in the test well compared to C-8 concentrations
measured in other production and test wells. Because of the compromised integrity of
TW-4, it is likely that samples of groundwater from this well are not representative of
typical conditions within the deeper portions of the sand and gravel aquifer.
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4.3

The distribution of C-8 in the production and test wells in the Little Hocking well field is
discussed in detail in Section 6, which presents the site conceptual model for C-8 in soil
and groundwater in the Little Hocking Water Association well field.

Groundwater Elevations in Production and Test Wells and Ohio
River Stage

Groundwater elevations were measured in all production and test wells sampled in the
Little Hocking well field. In addition, the Ohio River stage was measured. Table 3
provides the surveyed measuring point elevations of the production and test wells, the
depths to water measured and the calculated groundwater elevations. The Ohio River
stage is also presented in this table.

Figure 8 presents the groundwater elevation contour map of the Little Hocking well field
for August 21, 2002. The pumping of the production wells results in the development of
a cone of depression surrounding the production wells with groundwater flowing towards
the production wells from all directions. Because the four production wells are cycled on
and off, the cone of depression shifts its position depending on which production wells
that are pumping at the time. Groundwater elevations and flow directions within the
Little Hocking well field aquifer are discussed in more detail in Section 6, which presents
the site conceptual model for C-8 in soil and groundwater at the Little Hocking well field.
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5.0 SOIL SAMPLE RESULTS

For soil sampled from the temporary borings, sampling was conducted as described in the
Sampling Investigation Plan (DuPont, 2002b). In total, 22 soil samples, including one
duplicate sample, were collected from two temporary borings, LHWASW-1 and
LHWANW-1. Table 4 provides the sample names, sample dates, the C-8 concentration
measured and comments. The sample nomenclature is similar to that employed for the
groundwater samples. The first part of the sample name indicates the investigation and
the sample type (WWO-S; Washington Works, Ohio, soil). The second part of the
sample name indicates from which temporary boring the sample was collected (i.e.
LHWASW1 is boring LHWASW-1). The third part of the sample name indicates the
depth below ground surface where the sample was collected. The Comments column, on
the far right, provides a brief description of the sample.

The C-8 concentrations measured from the two borings ranged from ND (<2 ug/kg) to
170 ug/kg in LHWASW-1 and from ND to 110 ug/kg in LHWANW-1 (Figure 9). In
general, the concentrations of C-8 measured decreases with sampling depth in both of the
temporary borings. The C-8 concentrations measured in soil from the temporary borings
are significantly lower than the human health protective soil C-8 SL (240 mg/kg or
240,000 ug/kg) that was established by the CATT (WVDEP, 2002).

C-8 concentrations measured in soils from the Little Hocking well field are discussed in
detail in Section 6, which presents the site conceptual model for C-8 in soil and
groundwater at the Little Hocking Water Association well field.
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6.0 SITE CONCEPTUAL MODEL

6.1 Geology

Using the geologic data available from the temporary borings and the production and test
wells, three cross-sections (A-A’, B-B’, and C-C’) were generated for the Little Hocking
well field. Appendix B provides the geologic logs for the temporary borings. Geological
logs for the production and test wells (made available to DuPont by the Little Hocking
Water Association) are provided in Appendix C. The cross-section location map is
provided in Figure 10. Cross-sections A-A’ and B-B’ generally run north to south and C-
C’ runs west to east. Cross-sections A-A’, B-B’, and C-C’ are presented in F igures 11,
12, and 13, respectively. These cross-sections show that the stratigraphy of the Little
Hocking well field is comprised of three lithological units (from ground surface
downward):

Q  Holocene overbank deposits (approximately 25-40 feet of a low permeable silty
clay or sandy clay or sand and clay)

Q  Pleistocene glacial outwash deposits (approximately 20-35 feet of sand and gravel
which is the site aquifer)

O Dunkard Group bedrock (shale)

The composition of the Holocene overbank deposits is variable. In the western part of the
well field, silty clay and clay are observed, while in the eastern portion sand and clay
and/or sandy clay is found. The contact between the upper silty clay and the underlying
sand and gravel is an erosional surface, characterized in some locations by channels cut
into the sand and gravel (Figure 13). The composition of the sand and gravel unit is also
variable, consisting of sand, sand and gravel, silty sand, and clayey sand. Where
encountered in the temporary borings, the underlying bedrock is a micaceous, greenish
gray siltstone. The logs for the production and temporary wells indicate that bedrock
consists of red and blue shale, red clay and sandstone.

6.2 Hydrogeology

Cross-sections A-A’, B-B' and C-C' also show the groundwater elevation for August 21,
2002 based on data measured at the production and test wells. At the time water levels
were measured, Well #1, Well #2 and Well #3 were being pumped and Well #5 was not
being used. The cone of depression around these three wells can be seen most obviously
on cross-section C-C’ (Figure 13), but can also be observed on B-B’ (Figure 12). The
groundwater contour map, which also shows the drawdown from the pumping wells, is
provided in Figure 8. The hydraulic conductivity of the alluvial aquifer in the area
typically ranges from 100 to 300 ft./day. Because of the high hydraulic conductivity, it is
likely that the cone of depression shifts its position rapidly with the cycling on and off of
the four production wells. Ohio River stage, 582.24 ft mean sea level, is higher than in
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the test production and test wells. Therefore, water from the river flows into the site
aquifer. Precipitation also is a minor recharge source for the Little Hocking well field.

6.3 C-8 Transport Mechanisms and Migration Pathways

Based on our current knowledge, the following paragraphs describe the transport
mechanisms and migration pathways for C-8 from the Washington Works facility.

A groundwater model was developed for the Washington Works facility as part of the
RFI report for Washington Works (DuPont, 1999). The Consent Order required
refinement of the groundwater model for the facility to re-evaluate the extent of
groundwater captured by the pumping wells at the site and to confirm that off-site
migration of C-8 impacted groundwater is not occurring. To meet these requirements,
refinement of the groundwater modeling work was completed with input, guidance, and
critical review from the United States Geological Survey, the USACOE, the West
Virginia Department of Health and Human Resources, and GIST members during the
model development, calibration, and finalization process. The report of final findings for
the revised groundwater model for the facility and the surrounding area was submitted to
the GIST in January 2003 (DuPont, 2003). The revised groundwater model supports
DuPont’s previous conclusions that no off-site migration of groundwater is known to be
occurring and that no potential groundwater migration pathway exists beneath the Ohio
River to the Little Hocking well field.

However, DuPont had released, and continues to release, C-8 in air emissions from the
Washington Works facility. C-8 is emitted to the atmosphere in two phases, a vapor
phase, and a particulate phase. In May 2002, additional control equipment was installed
at the facility to reduce C-8 emissions. There has been approximately a 65 percent
decrease in total C-8 air emissions since the installation of this equipment compared to
levels measured for 1999, when C-8 emission levels were at their highest. Continued
reductions in C-8 emissions from the facility are anticipated during the next few years as
abatement efficiency improvement projects are completed.

The Little Hocking well field is located directly north of the Washington Works facility
across the Ohio River into Ohio. Wind direction data show that the Little Hocking well
field is downwind of the facility and the predominant wind flow. Air emissions modeling
by DuPont indicates that some C-8 in emissions from the Washington Works facility
migrate over the Little Hocking well field.

Some C-8 in the vapor and particulate phases, emitted from the facility and transported by
wind, is deposited on the surface soil at the Little Hocking well field. The concentrations
of C-8 measured in surface soils (i.e. 0-1 foot depth) sampled during this investigation
were 110 ug/kg and 170 ug/kg (Figure 11). C-8 is then leached by the precipitation from
surface soils to surface-water bodies and/or infiltration into surface soils.

Dissolved C-8 continues migrating downward in the unsaturated zone with the infiltrating
precipitation. The C-8 concentration in the soils below the surface, in the unsaturated
zone, ranged from 3.4 to 13 ug/kg, almost an order of magnitude lower than the
concentrations of C-8 measured at the surface (see LHWAN-1 and LHWASW-1 in
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Figure 11). The low permeability of the upper silty clay likely slows the rate of
downward migration of precipitation. In addition, the rate and direction of migration of
precipitation likely changes with the different lithologies encountered in the Holocene
overbank deposits. For example, precipitation might migrate slowly downward through
the silty clay and then migrate laterally in a sand lens at a much faster rate. Soil-type
differences may also be responsible for the highly variable C-8 concentrations measured
within the groundwater in silty clay unit (compare LHWAS-1 with C-8 concentration of
nondetectable to LHWAS-2 having C-8 at 78 ug/L). In addition, the rate of precipitation
and the level of the water table likely have some control over the rate of migration of
dissolved C-8. However, because C-8 is highly soluble (Fluoropolymers Manufacturers
Group, 2001), it does not tend to precipitate or sorb to particles in the soil but it remains
in solution and migrates with groundwater.

The concentrations of C-8 in groundwater at the top of the water table are higher than the
concentration of C-8 just below at the lithologic contact between the silty clay and the
sand and gravel (Figure 11). These data indicate that the overall the concentration of C-8
decreases with depth in the water table within the silty clay. Alternatively, these data also
may reflect the increased permeability in the sand and gravel compared to the silty clay.

The C-8 concentration measured in a single boring at various depths show that the
concentration of C-8 in groundwater and soil decreases with depth within the aquifer
(Figure 11) as the dissolved C-8 migrates within the sand and gravel aquifer. However,
the C-8 concentration at the base of the sand and gravel aquifer (i.e. position of the well
screens) is somewhat variable and does not seem to show a trend with groundwater flow
direction towards the pumping wells. Table 2 shows that C-8 concentrations are
consistent within a single production well but that the concentrations are different
between the production wells. Well #3 consistently has the lowest C-8 concentration
(less than 1ug/L) whereas Well #5 consistently has the highest C-8 concentration (ranging
from5.69 to 8.59 ug/L). Because the four production wells are cycled on and off and the
C-8 concentrations measured in the wells are not the same, the C-8 concentration in the
finished water is variable. Table 2 shows the concentration of C-8 in finished water has
ranged from 1.69 to 4.29 ug/L.

Briefly summarized, DuPont currently believes that C-8 from the DuPont facility is
transported via air emissions by wind and is deposited on the Little Hocking well field
surface soils. Precipitation leaches the C-8 downward through the unsaturated zone to the
aquifer. Dissolved C-8 then migrates with groundwater within the aquifer. Groundwater
containing low levels of C-8 is then pumped from the aquifer through the production
wells. Water from the four production wells is mixed and water containing even lower
levels of C-8 (the finished water) then enters the Little Hocking Water Association
distribution system. C-8 concentrations in finished water from Little Hocking are
significantly below the human health protective water C-8 SL of 150 ug/L (WVDEP
2002).
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7.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the investigation at the Little Hocking Water Association well field and other
data available, the following conclusions can be made:

Q

All groundwater results are below the C-8 Assessment of Toxicity Team (CATT)
established human health protective screening criteria for water (water C-8 SL;
WVDEP 2002) of 150 ug/L.

The C-8 concentrations in groundwater decreased with depth within the aquifer.
The C-8 concentrations in groundwater at the top of the aquifer, within the silty
clay, ranged from ND (<0.01 ug/L) to 78 ug/L, while C-8 concentrations at the
bottom of the aquifer, within the sand and gravel, ranged from ND (<0.01 ug/L) to
8.58 ug/L (excluding results for TW-4).

Consistently high pH values measured in TW-4 and other field observations
indicate that this test well’s construction is likely compromised, possibly due to a
failed grout seal or to a failed well casing. Higher concentrations of C-8 measured
in this well (ranging from 12.3 to 37.1 ug/L) are likely attributed to shallow
groundwater that contains higher C-8 concentrations migrating downward into the
deeper monitoring zone or into the well itself, which could happen if the grout
seal or the well casing were to have failed. C-8 concentrations measured in this
well are not likely to be truly representative of the deep aquifer.

Drinking water is pumped from the bottom of the sand and gravel aquifer through
the four production wells. The highest C-8 concentration measured in the four
production wells was 8.58 ug/L, significantly lower than the human health
protective water C-8 SL. The C-8 results for finished water, a combination of
waters from the production wells that is distributed to Little Hocking customers,
ranged from 1.69 to 4.29 ug/L, also significantly lower than the water C-8 SL.

All soil results are below the CATT-established human health protective
screening criteria for soil (soil C-8 SL) of 240 mg/kg (WVDEP 2002). The
highest soil C-8 concentration measured is 170 ug/kg (0.170 mg/kg). Most results
for soil sampled below the water table are nondetectable.

Overall, the very low concentrations of C-8 measured in the soils indicate that C-8
does not readily adsorb to soil, especially soils below the water table.

C-8 results for soil and groundwater sampled immediately adjacent to TW-4 do
not distinguish this test well as a source for higher C-8 concentrations in soil and
groundwater.

Overall, this investigation as completed, combined with the air emission modeling
and groundwater modeling results and the available physiochemical data for C-8,
are sufficient to understand the migration pathways of C-8 from the Washington
Works facility and within the Little Hocking Water Association well field.
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Q  Revised groundwater modeling by DuPont supports the previous conclusion that

no potential groundwater migration pathway exists beneath the Ohio River to the
Little Hocking Well field.

Based on the current data available, DuPont believes the following pathway does
exist. C-8 from the DuPont facility is transported via air emissions by wind and is
deposited on the Little Hocking well field surface soils. Precipitation then leaches
the C-8 downward through the unsaturated zone to the aquifer. Dissolved C-8
then migrates with groundwater within the aquifer. Groundwater containing low
levels of C-8 is then pumped from the aquifer through the four production wells.
Water from the production wells is mixed and the finished water, containing even
lower levels of C-8, then enters the Little Hocking Water Association distribution
system.

This investigation as completed, combined with the overall understanding of C-8
migration pathways within the Little Hocking well field, is also sufficient to
understand the distribution of C-8 in the test wells, including TW-4, in the
production wells and in the finished water that enters the Little Hocking
distribution system.

In order to assess the impact of recent C-8 air emission reductions at the
Washington Works facility, DuPont recommends continuing quarterly monitoring
of C-8 in the four Little Hocking Water Association production wells and finished
water for a period of two years.
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Table 2
C-8 in Production and Test Wells
Little Hocking Water Association
Washingon County, Ohio

~Well] -Sample Name Sample Date| -0 . C-Bug/l) o Commentsi® | faidr b
Well #1 LHPSD1 12/20/01 1.82 Production Well 7.19)
LHPSD1 1/21/02 1.72 Production Well 7.68
LHPSD1 2/22/02 2.37 Production Well 6.97
LHPSD1 3/26/02 2.99 Production Well 7.30
LHPSD1 4/23/02 2.02 Production Well 8.03}|
LHPSD1 8/21/02 . 365  Production Well - 6.79
LHPSD1 10/16/02 3.41 Production Well 6.97||
LHPSD1 2/26/03 3.38 Production Well 6.72]|
Well #2 LHPSD2 12/20/01 3.72 Production Well 7.08{
LHPSD2 12/20/01 3.52 duplicate
LHPSD2 1/21/02 2.97 Production Well 7.74
LHPSD2 2/22/02 2.03 Production Well 7.61
LHPSD2 2/22/02 2.07 duplicate -
LHPSD2 3/26/02 3.31 Production Well 7.56
LHPSD2 4123102 3.4 Production Well 7.76}
LHPSD2 8/21/02 4.26 Production Well| = - 7.39]
LHPSD2 10/16/02 3.98 Production Well 7.5
LHPSD2 2/26/03 3.62 Production Well 7.2
Well #3 LHPSD3 12/20/01 0.844 Production Well 7.25
LHPSD3 121102 0.744 Production Well 7.83
LHPSD3 2/22/02 0.42 Production Well 7.65
LHPSD3 3/26/02 0.827 Production Well 7.73
LHPSD3 4/23/02 0.783 Production Well 7.94
LHPSD3 8/21/02 0.952 Production Well| 7.6
LHPSD3 10/16/02 0.495 Production Well 7.77
LHPSD3 10/16/02 0.434 duplicate —
LHPSD3 2/26/03 0.733 Production Well 7.44
Well #5 LHPSD5 12/20/01 7.66 Production Well 7.04
LHPSD5 1/21/02 6.22 Production Well 7.4
LHPSDS 1/21/02 6.14 duplicate 7.39
LHPSD5 2122102 5.69 Production Well 7.26
LHPSD5 3/26/02 6.57 Production Well 7.40|
LHPSDS5 4/23/02 6.11 Production Well 7.52
LHPSD5 8/21/02 8.09 Production Well 7.2]
LHPSD5 10/16/02 8.58 Production Well 7.41
LHPSD5 2/26/03 6.93 Production Well 7.16
LHPSD5 2/26/03 7.16 duplicate
TW-1]  LHPSDTWA1 1/22/02 2.16 Test well 7.87
LHPSDTW1 8/21/02 0.81 Test well 7.41
Tw-2| LHPSDTW2 1/22/02 0.103 Test well 7.62
LHPSDTW?2 8/21/02 0.081 Test well 7.0
Tw-3| LHPSDTW3 1/22/02 4.48 Test well 7.42|
LHPSDTW3 8/21/02 417 Test well 7.13]
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Table 2

C-8 in Production and Test Wells
Little Hocking Water Association

Washingon County, Ohio

4/17/03

"Sample Name| : Sample Name| "< : - Sample Date/ : ‘C-Bugll] :i:iComments: b iniga i 'pH|
TW-4| LHPSDTW4 1/22/02 37.1 Test well 12.61
LHPSDTW4 3/26/02 33.3 Test well 12.26
LHPSDTW4 4/23/02 28.7 Test well 12.35
LHPSDTW4 8/21/02 12.3 Test well 11.32
LHPSDTW4 10/16/02 14.5 Test well 9.22
LHPSDTW4 2/26/03 22.5 Test well 10.54)
TW-5 LHPSDTWS 8/21/02 6.26 Test well 6.7]
TW-6| LHPSDTWS6 1/22/02 1.79 Test well 7.03
LHPSDTWS 8/21/02 1.15 Test well 6.81
LHPSDTW6 8/21/02 - 1.23 duplicate 6.81|
TW-9| LHPSDTWS 1/22/02 0.364 Test well 7.33|
LHPSDTW9 8/21/02 0.812 Test well 7.09]|
TW-10[  LHPSDTW10 1/21/02 1.9 Test well 7.43)
LHPSDTW10 8/21/02 1.1 Test well 6.85||
TW-11(  LHPSDTW11 1/21/02 1.41 Test well 7.38|
LHPSDTW11 8/21/02 1.73 Test well 7.07
TW-12| LHPSDTW12 1/21/02 0.758 Test well 7.39
LHPSDTW12 8/21/02 0.824 Test well 6.9
LHPSDEP001| LHPSDEP(QO1 1/22/02 1.69 Finished Water o
LHPSDEPQO1| LHPSDEP0O1 3/26/02 2.62 Finished Water]
LHPSDEPQO1| LHPSDEP0O1 4/23/02 1.93 Finished Water B
LHPSDEP0O1| LHPSDEP001 10/16/02 4.29 Finished Water| _‘
LHPSDEP001| LHPSDEP0O1 2/26/03 2.33 Finished Water
LHTORCHBS{ LHTORCHBS 1/22/02 1.85| Booster Station Sample
BARTLETTCC| BARTLETTCC 1/22/02 1.94] Booster Station Sample
3398 STA 3398 STA 1/22/02 1.81] Booster Station Sample
Shaded cells indicate groundwater sampled for the Little Hocking Sampling Investigation
in August 2002.
000462
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Table 3
Groundwater Elevation Data for Production and Test Wells August 2002
Little Hocking Water Association
Washington County, Ohio

D‘éﬁfﬁt‘é_miﬁke_rt]

1 Water  |Elevation (fee
Well ID: Surveyed Elevation* | (8/21/02) | " MSL)
Well #1 613.47 56.88 556.59
Well #2 613.71 42.88 570.83
Well #3 613.54 39.68 573.86
Well #5 613.18 35.62 577.56
TW-1 598.13 17.38 580.75
TW-2 599.92 | 18.63 581.29
TW-3 599.75 22.78 576.97
TW-4 598.52 18.16 580.36
TW-5 608.28 30.63 577.65
TW-6 598.7 19.03 579.67
TW-9 598.53 21.44 577.09
TW-10 595.83 17.77 578.06
TW-11 603.79 26.57 577.22
TW-12 602.22 23.95 57827

Ohio River 584.7 2.46 582.24

*Elevations were surveyed by Bob Griffin of LHWA on 8/23/02 using
610.0 as reference assumption for PW-1 well house top of floor slab.

000463
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Little Hocking, Ohio

As Shown DEL 74230007
[
2/25/03 %ﬁ_ l:l! 2




TW-5

6.22 ‘IIWELL #s

LEGEND:
B WATER SUPPLY WELL
@ TEST WELL

TW-9
0.364
w3 g WELL #2
& 297
4.48
g WELL #3
(T 0.744
Tw-04
37.10

Tw-1

TwW-10
, 1.90
Tw-12
V-l 0.758

|1.41

000468

C—8 IN GROUNDWATER

1.79  C-8 RESULTS IN UG/L D JANUARY, 2002
Corporate Remediation Group Little Hocking Water Association
SCALE An Alliance between Little Hocking, Ohio
DuPont and URS Diamond
™ ey = The Shown |0 DL | a0z
200 0 200 Vimgton, Dawars 18508 e B o s |




-\ TRIBUTARY,
SAND AND
GRAVEL

ILLINGIAN
TERRACES

COLLUVIUM

SAND AND GRAVEL

BEDROCK

BEDROCK
ey

LEGEND
[7] €eoctian (7) sang, sit
[3%a] Coltuvium
_H_ tocal tributary sand and gravel
E Coarse-grained Ohio River alluvium
m Fine-grained Ohio River aliuvium

— — Approximated fill boundary

ILLUSTRATIONS TAKEN FROM SIMARD, 1989.

N ©

Corporate Remediation Group
An Alliance dstween
DuPent and URS Diamond

A

[

Barley Mill Plaze, Building 27

Wil Detaware 19805

IDEALIZED OHIO RIVER VALLEY
CROSS—SECTION AND BLOCK DIAGRAM

DuPont Washington Works
Washington, West Virginia

=3
Mot to Sowe | 12/8/02 Fgas 4 4

- N

000469



North

South
> >.
HOLOCENE
FLOODPLAIN PLEISTOCENE TERRACE
PLEISTOCENE TERRACE HOLOCENE FLOODPLAN ™ A— —
: Yo ! DUPONT WASHINGTON WORKS
wz WEST VIRGINIA -
RBLMW-9 BGMW-2 BD-22
o LITTLE HOCKING WATER ASSOCIATION
OHIO OHIO RIVER

PW-5 PW3|Tw4  TW-1 TW-2

y CURRENT NORMAL POOI.

ELEVATION (fest MSL)

PRE-DAM LOW WATER LEVEL

] BEDROCK (DUNKARD GROUP)

VERTICAL SCALE EXAGGERATION AT 1:9

LEGEND:

HOLOCENE OVERBANK DEPOSITS -
SILT AND CLAY

m.@wwwm“ nm>zm_ww.f>% h_wm%mq_.s%: DEPOSITS - GENERALIZED GEOLOGIC CROSS—
HORIZONTAL SCALE SECTION AT RIVER MILE 190
REWORKED PLEISTOCENE ALLUVIUM - e e—— G Corporate Remediation Group DuPont Washington Works
SAND AND GRAVEL 90 0 90 R N— An Aliance between, Washington, West Virginia
et S 0y [ [ e [
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TwW-S

‘. WELL #5

LHWANW-1

A

LHWAW-2

Tv-6
X

*

X

LHWAW—1

LEGEND:
WATER SUPPLY WELL

TEST WELL

BORING — SOIL &
GROUNDWATER SAMPLES

BORING — GROUNDWATER
SAMPLES
SCALE

e e
200 0

200’

Tv-3 g WELL #2
LHWANE—1 ___ WELL #3
LHWAN—1 -
X
LHWANE—2
X
Tw-04
LHWAE—1
LHWASW—1 X

TW-1

NOTE:
LOCATIONS OF WELLS AND BORINGS
ARE APPROXIMATE.

Tw-10

Tw-12

_¢T_V—11

000471

121

Corporate Remediation Group

Barley Mill Piazo, Bullding 27
Wllmlngton,r Delaware 19805

TEMPORARY BORING LOCATIONS

Little Hocking Water Association
Little Hocking, Ohio
[RRE

DESIGNED CAD FRE NO.
As Shown l DEL 363BA003
]

ereerez |




c.R. 512 1
— 1 —
/ - I
/ /
 WELL #1 TV-10
( (1.72~3.65) J‘
(1.1-1.9)
TW-9
vos (0.812-0.364)
(6.26)-‘- WELL #5 TW-12
(5.69-8.58)
-3 g WELL #2 Tv-11 (0.758-0.524)
————" (2,03-4.26) -
(4.17-4.48) |
LHWANW—1 LHWANE-1 l
(0.662-558)%X] —————m xIEzLLo 9#;
(6.22-34.6) LHWAN=1 _(_—" (0.42-0.952)
LHWANE—-2
LHWAW—2 (50.8) X (1.28)
3.35 TW-04
Tv-6 (X) X (12.3-37.1)
LHWAE—1
(1.23-1.79) e nE
(0.0912~1.32) (0.416) Tw-1
L Hw>§s—1 (0.81-2.16)
LHWAW—1 ND
ND —
/ g
- | EASEMENT

(78)

/
. NOTE:
LEGEND: LOCATIONS OF WELLS AND BORINGS
®m  WATER SUPPLY WELL ARE APPROXIMATE. 000472
4 TEST WELL ND = <0.01 ug/L
BORING ~ SOIL &
A GROUNDWATER SAMPLES c-8 C&N%E;m‘g\:v‘iﬁe:mﬁs
¢ BORING — GROUNDWATER il g
SAMPLES Corporate Remediation Group Little Hocking Water Association
SCALE An A:l::wcmbmm Little Hocking, Ohio
™ T T — i e e O "
200 0 200’ et e e ibon o oz |y e |




NOTE:

LOCATIONS OF WELLS AND BORINGS
ARE APPROXIMATE.

SCALE
e ™ ™ g —
200 0] 200’

C.R. 512
— 1
/ . P
(O)
i} wm
- — - 2 & o v
L [ WELL #1\ Voo TW-10
\ |
\ ’ 578.06
Tw-9
577.09
TW-5
577.55"- WELL #5 Tw-12
577.56
w-3 WELL #2 Tw-i1 578.27
570.83 | 77,22
576.97
LHWANW—1
A LHWANE—1 |
%Q
LHWAN-1 /b
X LHWANE-2
~— - X P ~
Tv-g LHWAW=2 | waw—1 Tw=04 r

X X £80.36
579.67 A LHWAE—
LHWASW—1
X 580.75
LHWAS—~1
"
/ —
P — EASEMENT

X LHWAS—2

LEGEND:

WATER SUPPLY WELL
TEST WELL

BORING —~ SOIL &
GROUNDWATER SAMPLES

BORING — GROUNDWATER
SAMPLES

565 ——

e\ | EVATION

DIRECTION OF GROUND--
WATER FLOW

GROUNDWATER CONTOUR

WATER LEVEL ELEVATIONS

%8129 N FEET MSL

000473
ap V0%
Corporate Remediation Group

An Alliance betwesn
DuPont and URS Diamond

Barley Mill Plaza, Building 27

Wimington, Deloware 18805

GROUNDWATER ELEVATION CONTOUR MAP
AUGUST, 2002

Little Hocking Water Association
Little Hocking, Ohio
J63SA002

rﬁi DESINED
As Shown DEL
TATE CHECKED FIGURE

4/12/02 L 8

CAD FRE NO.




X D> on

Tw-5

O WELL #5

LHWANW~—1

(8.4-110 ug/kg)

(ND—-170 ug/kg)

LHWAW 2
TW-6 .
* x X

/
LHWAW~1

LEGEND:
WATER SUPPLY WELL

TEST WELL

BORING ~ SOIL &
GROUNDWATER SAMPLES
BORING — GROUNDWATER
SAMPLES

g WELL #1 TV-10

g WELL #2

LHWANE—1 WELL #3

LHWAN=1
N,
X LHWANE -2
X

TwW-04

LHWAE -1
X

LHWASW—1 V-1

X

LHWAS—1

000474

NOTE:
LOCATIONS OF WELLS AND BORINGS ARE APPROXIMATE.

ND = NON DETECT AT STATED REPORTING LIMIT

C—8 CONCENTRATION
RANGES IN SOIL (ug/l)

L

Little Hocking Water Association

Corporate Remediation Group

SCALE

e e

200 0

200’

Borley Mill Plaza, Bullding 27
Wilmington, Deloware 19805

Little Hocking, Ohio
ToRAN— [CAD FIE NO.
As Shown DHE 74230009
FIGURE
02/28/2003 DL 9




LHWANW--1

NOTE:
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g—*:L-WELL #1 ngo
'
Tw-12
I'TV-II
LHWANE—1 Lwer 43 |
L |

LEGEND: LOCATIONS OF WELLS AND BORINGS p -
m  WATER SUPPLY WELL ARE APPROXIMATE. 000475
4 TEST WELL
A BORING — SOIL &
GROUNDWATER SAMPLES me o CROSS—SECTION LOCATION MAP
% BORING — GROUNDWATER
SAMPLES Corporate Remediation Group Little Hocking Water Association
S CA L E ‘nAi‘:w!;nsm Little Hocking, Ohio
™ ™ | o [ A 1
200 0 200’ Wimngton, ooy & T i ”
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NORTH

SOUTH
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620~
WELL #5
610— ™-5 +
T ]
| OHIO
600 ! RIVER
— - ™W—4
LHWANW—1 LHWAN=1 LHWASW=1 e HWAS—2
| 10 wAg) * +*e.a {
| 1
590 | | SILTY i * (61 v K (13 ug/hg) X
CLAY CLAY 5 (7.5 vg/eg) | SILTY
) * (34 vgg) CLAY
kGowr) wif Y ML .. — T
00— e — S
8 B v - == ] wruny, | [res e | \
v o | \
Nz wy kma (780 wh) \
570 d 11 N k (84 ua/iq) | |
(] - =
_ pd 1 %/HH m@_@d\
2wt _|||
sl @ s SAND & GRAVEL Fro
i
(28 wA) Aeha\c SAND & GRAVEL
1 amswa)_|[| "R
550 _. o
|
SHALE M o] | RNere wty
(123wt} e —
540
e
LEGEND:
Horizontal Scale: 1™ = 60"
SCREENED INTERVAL IN TEST WELL OR Vertical Scale: 1" = 10"
M?ﬁ.ﬁ PRODUCTION WELL AND C-8 CONCENTRATION
IN GROUNDWATER (NDw=<0.01 ug/L)
:mhlt GROUND WATER SAMPLE LOCATION IN GEOPROBE
OR ROTOSONIC BORING AND C-8 CONCENTRATION
IN GROUNDWATER (NDw=<0.01 ug/t)
k(84 wghg)  SOIL SAMPLE LOCATION IN GEOPROBE OR
ROTOSONIC BORING AND C—8 CONCENTRATION IN
o e STATED REPORTNG LMD oy 9 CROSS~SECTION A—A’
—_—

Ooiai»n Remediation Group
DuPoné ond URS Diamond

Hortey Wil Ploza, Buiding 27
Wamington, Delaware 19880-0027

Little Hocking Water Association
Little Hocking, Ohio
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620
WELL #1 WELL $2 WELL #3
610 L—.
_ OHIO
| i RIVER
600— _ ™2
TW-1
SAND & h
| CLAY : ! I
580 SANDY ! SANDY
CLAY CLAY
| ! v
580 ] 7 \
A
- — \I\I\I\I\I\|\I\|\I\h 9
570— | Tl N !
SAND & \ _ T
Ry (0952 A}
GRAVEL N
560— ™ ~ Q 13 !
I ! SAND &
(45 uap) GRAVEL
550— - |
w (a8 wA) @ wy T
530
LEGEND:
Horizontal Scale: 1° = &0
orao PRI S v s <10
IN GROUNDWATER (ND=<0.01 ug/l)

7 ESTIMATED SCREENED INTERVAL IN TEST WELL
(0952 wA) OR PRODUCTION WELL AND C—8 CONCENTRATION
' IN GROUNDWATER {ND=<0.01 ug/L)

¥ GROUNDWATER ELEVATION

L) @ CROSS~SECTION B-B'

Corporate Remediation Group | Little Hocking Water Association

An illiance befween Little Hocking, Ohio

Bortey Ml Plo2a, Bulding 27 g = [ R
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WELL #2
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TW-11
so-{ — % Luwaw-2 Lwaw-1 T4 LHWANE—2  LHWANE-1 _ ™-12
| l |
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! f
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ESTIMATED SCREENED INTERVAL IN TEST WELL
(L73wA) OR PRODUCTION WELL AND C—8 CONCENTRATION
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IN GROUNDWATER (ND=<0.0t ug/l)
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C-8 Analysis of Water

In October 2001, a new analytical method for analysis of C-8 in water was developed and tested
by Exygen Research, Inc. (Exygen; located in State College, PA). This laboratory utilizes Liquid
Chromatography/Tandem Mass Spectrometry (LC/MS/MS). DuPont adopted the regular use of
LC/MS/MS for C-8 analysis in water in November 2001 and Exygen continues to perform the
water analyses for DuPont.

Exygen reports C-8 results for the laboratory replicate of each field sample. These results are
evaluated for precision by comparing the field sample result to the corresponding laboratory
replicate result.

Q Ifboth results are less than the practical quantitation limit (PQL), the replicate sample
for that analyte is considered to have passed the precision criteria.

Q If one or both results are between one and five times the PQL, the replicate is
considered to have met the precision criteria if the two results differ by less than the
PQL.

Q If one result is less than the PQL and the other is not, and if the two results differed by
a value less than the PQL, the replicate is said to have met the acceptance criteria.

Q If both results are at least five times the PQL, the replicate is considered to have met
the criteria if the relative percent difference (RPD) between the two results is less than
or equal to 20%. The RPD is the absolute value of the difference of two
measurements divided by their average.

When the precision criteria outlined above are met, Exygen reports the average of the field
sample and laboratory replicate results reported by the laboratory. If criteria for precision are
exceeded, Exygen reports the higher of the sample and lab replicate results. Finally, when one
result (from the sample/lab replicate pair) is above the PQL and one below, the result that is
above the PQLs is reported. C-8 results are recorded in the Corporate Environmental Database
(CED) and are reported as FC-143 for consistency with historical results.

An aliquot of each field sample is also analyzed as a matrix spike (MS). Results of the MS
analysis are used to assess accuracy. The MS recovery value must fall between 70 to 130%,
unless the sample concentration is at least four times the amount spiked. The maximum amount
used to spike field samples is 500 ug/L.

All data packages generated by Exygen are reviewed in-house for compliance with the laboratory
Standard Operating Procedures (SOP) and data usability, using the checklist provided in the
Quality Assurance Project Plan (DuPont 2002a). Results of the in-house review indicate that
data reported by Exygen have been generated in compliance with the laboratory SOP, with few
exceptions as noted in the individual review summaries. All data reported by Exygen have been
judged usable for the purposes of the project. A subset of the data packages generated by Exygen
have been submitted to Environmental Standards, Inc (ESI) in Valley Forge, Pennsylvania, for an
independent (i.e., third-party) quality assurance review. Results of the quality assurance review
will be provided when available.
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C-8 Analysis of Soil

The laboratory performing analysis of soil samples and associated field blanks is Severn-Trent
Laboratories, Inc., Arvada, Colorado (STL-Denver).

STL-Denver analyzes samples for C-8 according to a laboratory standard operating procedure
(SOP), DEN-LC-0012A. Each sample is tested unspiked, in duplicate (lab replicate), and spiked
with C-8, using LC/MS/MS.

STL-Denver reports C-8 results for the laboratory replicate of each sample. These results are
evaluated for precision by comparing the sample result to the corresponding laboratory replicate
result.

Q If both results are less than the practical quantitation limit (PQL), the replicate sample
for that analyte is considered to have passed the precision criteria.

Q If one or both results are between one and five times the PQL, the replicate is
considered to have met the precision criteria if the two results differ by less than the
PQL.

Q  If one result is less than the PQL and the other is not, and if the two results differed by
a value less than the PQL, the replicate is said to have met the acceptance criteria.

O If both results are at least five times the PQL, the replicate is considered to have met
the criteria if the relative percent difference (RPD) between the two results is less than
or equal to 20%. The RPD is the absolute value of the difference of two
measurements divided by their average.

When the precision criteria outlined above are met, STL-Denver reports the average of the
sample and lab replicate results. If criteria for precision are exceeded, STL-Denver reports the
higher of the sample and lab replicate results. Finally, when one result (from the sample/lab
replicate pair) is above the PQL and one below, the result that is above the PQL is reported. C-8
results are currently recorded in DuPont’s Corporate Environmental Database (CED) and are
reported as FC-143 for consistency with historical results.

An aliquot of each field sample is also analyzed as a matrix spike (MS). Results of the MS
analysis are used to assess accuracy. The MS recovery value should fall between 70 to 130%,
unless the sample concentration is significantly higher than the amount spiked.

All data packages generated by STL-Denver are reviewed in-house for compliance with the
laboratory Standard Operating Procedures (SOP) and data usability. Results of the in-house
review indicate that data reported by STL-Denver have been generated in compliance with the
laboratory SOP. All data reported by STL-Denver have been judged usable for the purposes of
the project. A subset of the data packages generated by STL-Denver have been submitted to
Environmental Standards, Inc (ESI) in Valley Forge, Pennsylvania, for an independent (i.e.,
third-party) quality assurance review. Results of the quality assurance review will be provided
when available.
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APPENDIX B

GEOLOGIC LOGS FOR LITTLE HOCKING WATER
ASSOCIATION WELL FIELD TEMPORARY BORINGS
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LHWA-N1
(page 1 of 1)

Northing (WV St PI)*
Easting Coord .*

Date Started : August 29, 2002 Surface Elevation** : 597.69'
DuPont Corporate Remediation Group Date Completed - August 29, 2002
Washington Works Consent Order Drilling Method : Geoprobe
Little Hocking Investigation Sampling Method : Continuous * See Figure 6 for approximate location
Project # 18983762 Company : Bowser Morner ** Elevation assumes top of Well House #1
Logged By : John Ristow Floor Slab = 610.00".
F; T
w (&) =4 >
< Sur. T e &
£ [Bev | & |& DESCRIPTION 3
g |sa769| o o 8 | Sample
a o |= x
0 -
L se7 ¥ 157 Brown silty TOPSOIL..
T vl T T i b3l T
i W4V % SILTY CLAY, top few inches is gray w/io mottles. Becomes brown with lots of S
A A M o
/// L/ orange, gray and dark brown mottles. Dry and crumbly. ©
T “ ////
A ¥ M
. VI AV
WP
5 AV
A Y
Lse2 VAN 2
b // // // Light brown SILTY CLAY, with gray mottles (fracture surfaces?) and some rare =]
// // // orange mottles, hard, semi-plastic -
// // //
- ////// No motties, few pebbles.
. (; /: /: 2" very dark brown SILTY CLAY, mottles are BLACK after which there are no mottles.
10— 4 // // A Brown SILTY CLAY, rare fine to very fine sand, sticky. Rolls into coarse logs. §
- 587 ¥ M e
. A A
g%
y A W Like above, soft.
VI /7 52
4 “P'ab ®
//V/ // &
B // // // Rare sand and pebbles, Sandstone clasts at 15.2 and 15.9'. Moist, not motties.
15— heldld 3
582 LA -
ey Brown SANDY/SILTY CLAY to CLAYEY SILTY SAND, very moist at 17', Pebbles at .
4 17.3. §
7 Brown fine SAND, minor silt and clay, wet. Interbedded with moist SILTY CLAY to 20
52
- (3]
WL measured 1 hour after setting well point. g
20 __ 577 Clayey SILTY SAND, wet to moist, brown, few pebbles, cobble at 18". Bottom is fine "
4 sand with little silt and no clay (21.6-22".) @
| TD at 22,
25—
572
30—+




LHWA-NE1

(page 1 of 2) Northing (WV St PH)*

Easting Coord.**

: 597.85'

Date Started : August 20, 2002 Surface Elevation**
DuPont Corporate Remediation Group Date Completed - August 20, 2002 Sample prefix  LHWANE
Washington Works Consent Order Drilling Method - Geoprobe '
Little Hocking Investigation Sampling Method : Continuous * See Figure 6 for approximate location
Project # 18983762 Company : Bowser Morner ** Elevation assumes tap of Well House #1
Logged By : Steve Opp Fioor Slab = 610.00".
3 T
(I >
= Surf. % et 'ti)>"
s |leew | & |3 DESCRIPTION g
8 |597.85 o © ® | Sample
o 0] = 12
0 L/ V1 Brown silty TOPSOIL, some organics, dry. By .2' have tannish brown CLAYEY SILT,
597 14 // // micaceous, little organics, some orange mottiing, dry.
I v
1 V|V ®
/] // // p &
] 0%0% Reddish brown SILTY CLAY, dry, micaceous, orange and gray mottling. Moisture in
i // A // sample by ~7.5'. Increased clay with depth.
Wab4
5— “WDab4
Wb
“WP4b4
4 592 A VA
PP
1V
. "0 2
WP &
WDab4 o
n 1 -
v /1 V]
N /] V/ V1
gleiel
10 d // // A Brown SILTY CLAY, micaceous, some fine to medium sand, moist to wet, trace fine to
L 587 ////// medium gravel t0 ~10.5' depth, well rounded.
ViV
. Y/ // // // 2
// // // Continued Brown SILTY CLAY with some sand, moist to wet, micaceous. o
] M T
P4
. W4P%
V] // // p
15— A A Trace fine gravel to ~19.5'.
A V] .
+s82 MV
1404
ANV
. A V¥ o
9% S
A 7V 8
- W M V] -
WaP%
i M
1 AV ~0.5" thick zone of SILTY SAND w/ little fine to medium grave!l. Moist to wet. Below is
| 1 M
20— // // // ~2.5' brown SILTY CLAY with some fine to medium SAND, moist to wet, micaceous.
T57 W // // /"— GW elevation when GW sample collected (21-27).
ANV
. A Y &2
v 5 (=3
- RIS Brown fine to medium SAND with little clay and little silt, becomes wet, dark brown to b
black stained zones at 22.7 and 23.1". Zones are ~1" thick
4 GW SAMP
25— Brown fine to medium SAND, with trace fine gravel, little silt and clay, micaceous, wet.
572
- Grades to a brownish to tannish brown fine to coarse SAND, with some fine to 3
medium well rounded gravel at base of sample [~30'], wet micaceous. il
30 LnunLY 000456




LHWA-NE1
(page 2 of 2) Nortfung (WV St PI)*
Easting Coord.**
Date Started : August 20, 2002 Surface Elevation**  : 597.85'
DuPont Corporate Remediation Group Date Completed : August 20, 2002 Sample prefix :LHWANE
Washington Works Consent Order Drilling Method - Geoprabe
Little Hocking Investigation Sampling Methad : Continuous * See Figure 6 for approximate location
Project # 18983762 Company : Bowser Morner ** Elevation assumes top of Well House #1
Logged By : Steve Opp Floor Slab = 610.00".
E: ?
w IS} >
= Surf. I 3 5->;
s |eev | & |3 DESCRIPTION 2
o [597.85 o o o | Sample
o o = o P
30— Tannish brown silty fine to coarse SAND with some fine to medium well rounded
L 567 gravel, wet, micaceous. Poor recovery 30-40' interval.
35— )
W)
+ 562
40— Same as above with angular gravel
£ 557
45— 3
~
1552
50 Brown to dark brown silty fine to coarse SAND w/ some fine to coarse gravel,
micaceous, wet.
1 547
i e Greenish gray competent SILTSTONE breccia, micaceous, dry.
------ (Depth estimated based on measured thickness of overlying seds, not versus total
- F————= recovery).
______ TD@60'. 2
854  pBe==== &
"""" o
+ 542 Eooo—T
4  E==T== o
F—————= O(POQSC’
60—




LHWA-NE2

(page 1 of 1) Northing (WV St Pi)*

Easting Coord.*

: 596.64'

Date Started : August 29, 2002 Surface Elevation®*
DuPont Corporate Remediation Group Date Completed : August 29, 2002
Washington Works Consent Order Drilling Method : Geoprobe
Little Hocking Investigation Sampling Method : Continuous * See Figure 6 for approximate location
Project # 18983762 Company : Bowser Morner ** Elevation assumes top of Well House #1
Logged By : John Ristow Floor Slab = 610.00".
g T
L Q |3 >
£ T - §
5 & |5 DESCRIPTION 3
& o @ 3 | Sample
o (] = o
0 -
Foes 1 T.r T T T Brown, silty clay TOPSOIL, dry, crumbly.
e T - T - T
g 0% // / Gray SILTY CLAY, hard, dry, crumbly, few mottles. §
“Wabh'a
- A v
9%0%0"%
. /1 // // b Heavy orange mottles, some reds, few black. Gray/brown overall color.
_| VY
5 // // // Mottles and fracture coating are black, red and orange. Lighter oranges with depth.
I 591 A A/ &2
1 i 1V 3
A VA <
- 1V
A
. // //// 8" long parting with orange coating.
J // // //
1 M Brown SILTY CLAY turning to olive brown clay and SILTY CLAY. Semi- plastic, =
10— 4 // // LA moderately stiff to plastic. 8
-586 Y /] -
~ Wb
WPab4
R // // //
D4 2
-1 S aany o ~
Brown SILTY/SANDY CLAY, dark brown mottles, semi-plastic to plastic, moist. =
. Rare pebbles, sand is fine to very fine, some dark brown to black mottles, plastic,
moist. 2
15— )
- 581 -
GW level measured ~12 hours after well installation. =
- o™
. Brown SILTY/SANDY CLAY- increased sand, few pebbles + cobbles of sandstone at
19'. Moist. )
] S
20—
- 576 2
i &
J 2 | Gw saMP
Medium SAND, few pebbles, wet. (Poor recovery-depth estimated). ®
25—
- 571
8 TD at 25.7'. Well set (3/4" PVC).
30




LHWA-E1
Northing (WV St PI)*
e 1of1
(pag ) Easting Coord.*
Date Started : August 29, 2002 Surface Elevation** :596.39'
DuPont Corporate Remediation Group Date Completed - August 29, 2002
Washington Works Consent Order Drilling Method * Geoprobe
Little Hocking Investigation Sampling Method : Continuous * See Figure 6 for approximate location
Project # 18983762 Company : Bowser Morner ** Elevation assumes top of Well House #1
Logged By : John Ristow Fioor Slab = §10.00
& o |2
c Surf. F 9 g
£ | Elev. g B DESCRIPTION 8
8 |se630| f © @ | Sample
a] (3] = 14
07 506 - T¢T.T |[Light brown sity TOPSOIL. Dry.
7] = T - T - T
4 4 // A Gray SILTY CLAY, Top 10" has few mottles (C horizon), Hard, dry. Below is R
A A // brown/gray SILTY CLAY with lots of orange mottles, few brown mottles, dry, crumbly. i
1 W
1 U
// L/1r] | Light brown SILTY CLAY with strong red and orange mottles and coatings on fracture
5 501 ////// surfaces. Some black motties, semi-plastic to crumbly.
i M g
Wab4 °©
// // // -
el
1 // // /
4 // V/ /V
49’4P% Olive brown SILTY CLAY with gray mottles and gray-coated fractures. No moist e
10— V1 /17 fractures. Semi-plastic N
l- 586 ////// -
T veleis
1 W
velels
] // // //
®
- MV <)
Wah4 =
1 A 7
5+ Wb«
- 581 // // //
7 A ¥/
1V ®
- WDeP% >
////// 0
+ A
4 / SILTY TO SANDY CLAY. plastic, sticky, soft, brown with green tinge, some gray 2
mottles, sandy zones more maist, &
20—
- 576 %6" Silty fine SAND, brown, wet, sloppy. <
7 Brown SANDY/SILTY CLAY, gray and orange mottles, plastic. sticky. §
A Brown gray SILTY/ANDY CLAY. plastic, moist.
. SANDY CLAY, sticky, wet. &
i Thinly interbedded (~2-5") FINE SAND +/- silt and SILTY/SANDY CLAY. e
25— SAND is wet. Bottom 1/3 is SANDY BROWN CLAY, sticky, plastic. ‘:’3
- 571 ¥
) TD @ 26'. Well set (3/4" PVC)
30




LHWA-S1
Northing (WV St PIy*
e1of1
(Pag ) Easting Coord.*
Date Started : August 27, 2002 Surface Elevation** : 596.46'
DuPont Corporate Remediation Group Date Completed - August 27, 2002
Washington Works Consent Order Drilling Method - Geoprobe _ . _
Little Hocking Investigation Sampling Method : Continuous * See Figure 6 for approximate location
Project # 18983762 Company : Bowser Morner ** Elevation assumes top of Well House #1
Logged By : John Ristow Floor Slab = 610.00'
3 o |2
c Surf. T 9 ‘5?
£ Elev. Y B DESCRIPTION §
g' 596.46 % g e Sample
1 506 | T.T.7| |Brown sity TOPSOIL, dry, minor roots, crumbly.
7 /] A V1 Brown/gray SILTY CLAY, hard, stiff, competent, orange mottles.
// // // Becomes light brown with depth. Mixed orange and gray moitles. 2
1 2]
iy R
/1 // // p
. AV
iyl
5_.
- 591 /:/;/: 2
A g &2
9200 2
. A AV
A M
1 U
AV
i // // //
10 // A/ // <
7] Wab4 =
- 586 I/ 2
. ;/ :/ // Gray mottles have moisture inside (old rootlettes?) Clay is stiff but semi-plastic.
: /; /; /; Very hard drilling, light brown SILTY CLAY, same as above.
| a4l E
// // //—-!- Water level measured 1.5 hours after drilling ceased. e
- "
A Y .
15 ////// Brown SILTY CLAY, gray mottles, rare dark brown motties, moist, very plastic, can roll “;’-9,
- 581 // // // into ropes. Mica is present, not noted above. -
T A 1V
“9%P% °
i / & SANDY/SILTY CLAY, Brown, moist, fine to very fine sand grains, clay is becoming 8
- sticky.
\-SANDY CLAY are soft, and very moist (not wet). Few dark brown/black mottles. 3
- N
<
20— 5
- 576 ‘ o
. _ Sandy zone zone in SANDY CLAY, 5" thick. very moist, no odors. §
) /'/ '/ '/ Light brown SILTY CLAY, minor fine sand, moist, sticky, wet sand stringer at ~24'. o
7 % // peb g
_ 9%0% i
////// Clay becomes interbedded {.5-1" thick) SILTY CLAYS AND SANDY CLAYS. Siltyclay | .
25 // // // is light brown and soft, Sandy clays are very moist and light brown. 3
3 (AN -
] REDRILL- Interbedded brown CLAY and fine SANDS (dropped sample)
2 GW sample
4 8
] Redforange CLAY, layered, w/ gray clay (?). Moist, stiff. p
30 0606490




LHWA-S2

(page 1 of 1) Northing (WV St PIy*

Easting Coord.*

DuPont Corporate Remediation Group -~ »
Washington Works Consent Order Driling Method : Geoprobe
Little Hocking Investigation

Date Completed : August 26, 2002

Sampling Method : Continuous

Date Started : August 26, 2002 Surface Elevation**  : 598.76'

* See Figure 6 for approximate location

Project # 18983762 Company : Bowser Morner ** Elevation assumes top of Well House #1
Logged By : John Ristow Floor Slab = 610.00"

@ -

& o |2

£ Surf. T s u“>;

£ | Elev. g B DESCRIPTION 3

T |se878]| ¢ © 3 | Sample

] (0] = 4

0 1 MV Brown SILTY CLAY W/ lesser CLAYEY SILT.
4 598 // // A 0-3' - Dry, Sandstone fragments at 23", roots, crumbly.
1 /M o
_ Vi 2
// // // =1
. // // // Brown SILTY CLAY with gray, moist, semi-plastic, roots, rare orange mottles.
. ////// SILTY CLAY, rare dk brn and gray mottles. Semi-plastic to crumbly, more clayey and
// // // semi plastic at base, stiff. Top 12" dry.
5 // // //
g 593 V| MV 8
1 V) S
Wb -
. 20404
// // //
. 1 1 A Brown SILTY CLAY (more clay). Semi-plastic to plastic, more moist at base, rolls to
4 // // A string in hand at base, minor mica, gray and rare dk brown mottles- gray appear to be
1 0% 0% old root sections and moister.
Vi WV 3
10— AV 2
T V) e
_sss V1 /1 V]
1 W
4 /: /: /: Brown SILTY CLAY like above. Wet spots in gray motties. Not as stiff. Slightly soft.
- Y // // p
V] // // /—!- Water level measured next morning. 2
| M V] ]
A
154 1 // // A
583 WY // // /
V] 1
l Brown SILTY/SANDY CLAY, moist, sticky, soft, minor mica and coal(?) fragments, 8
- some gray mottling, moister or wet along mottles. Sand is fine to very fine grained. =
- Brown SANDY CLAY. very moist but not wet. Some black spots of High organic(?)
content, no odor, very soft and plastic.

20 2
578 ?_
| Brown SILTY CLAY -4" at ~22', soft, moist,

Brown SANDY CLAY, dark brown mottles, very soft, same as above.
B Brown VERY SANDY CLAY, WET w/ lesser moist, SILTY CLAY. -

254 573 Brown SILTY SAND with minor clay, wet, minor mica.

N NSILTY SANDY CLAY, moist not wet, brown.
Drilled to 30" to try to get water sample. Problems collecting sample. Water level ~24.3"
- BGS after drilling to 30 (it dropped). No recovery in this run.
50 00049




LHWA-SW1
(page 1 of 2)

Northing (WV St Pl)*
Easting Coord.*

Date Started . August 23, 2002 Surface Elevation** :596.87"
DuPont Corporate Remediation Group Date Completed - August 28, 2002
Washington Works Consent Order Drilling Method : Geoprobe
Little Hocking Investigation Sampling Method : Continuous * See Figure 6 for approximate location
Project # 18983762 Company : Bowser Morner ** Elevation assumes top of Well House #1
Logged By : Steve Opp Floor Slab =‘610.00'
3 B
[* >
e Surf. % 3 §
S | Elev. q 5 DESCRIPTION §
é& 596.87 % g g Sample
0 “Dab4 Dark brown TOPSOIL, dry. By .2’ have tannish brown CLAYEY SILT, some organics, (3-9)
4 596 ///// \(—jry 3.
// // // Tannish brown SILTY CLAY, with little organics, orange and grey mottling, dry.
y 959q £
Wb N
. Wb ©
WPab4
D404
1 glele
5 :/j/:/ Tannish brown SILTY CLAY with orange and gray mottling, dry. (5-5.6)
+ 591 W%
A MV
WeV%
4 VI AV )
Wb ~
“Dab% -
7 AV hat
ViV
A PP
V/ // // p
10— /1 // { | Brown SILTY CLAY with some gray mottling, dry to moist.
Lses LA
. W%
////// (11.2-11.7)
] ViV 2
A 7 7 )
4 PP &
AV
PV
. A 7
A
16— /1 // /// Tannish brown, same as above, dry to moist.
t+s81 IV (15.5-16)
el
b // // // Tannish brown to brown SILTY CLAY, micaceous, becomes moist, gray mottling. =
«©
§ // // // °
N M
A AV
7 D%
Wb
20— 1 Vi
Y
+s57 AWM
WP
AV
. Wb N
“04b% ®
J Dabs S
v V1 V] -
I V| /]
4 V/ // // p
LA 1A X Thin black-stained zone at 24.5'.
254 PP
V1 /] V]
+s1 A
N ////// .| 28527
Brown CLAYEY SILT, gray mottling, moist to wet, micaceous. Thin (2"), fine SANDY EN
g zone, wet at 29’ followed by brown CLAYEY SILT, micaceous, variably wet. -
. 8%
30— 4 00492




LHWA-SWH1
(page 2 of 2) Northmg (WV St PIy*
Easting Coord.* :
Date Started : August 23, 2002 Surface Elevation** :596.87'
DuPont Corporate Remediation Group Date Completed - August 28, 2002
Washington Works Consent Order Drilling Method : Geoprobe
Little Hocking Investigation Sampling Method : Continuous * See Figure 6 for approximate location
Project # 18983762 Company : Bowser Morner ** Elevation assumes top of Well House #1
Logged By : Steve Opp Floor Slab = 610.00’
g o)
[N >
< Surf. % 8 21'>;
£ | Elev. % B DESCRIPTION §
o |596.87 04 o @ | Sample
] 0] = x
30— Brown CLAYEY SILT, some fine sand, wet, micaceous, orange and gray mottling, fine (30305)
lens from 30.5-31' .
+ s66 sandy : _ | @os-31)
& | ow samp
~ o~
] Brown to gray SILTY CLAY with little fine sand, wet. Grades to silt with some fine
4 sand. g
~
35—
+ 561
- Tannish brown SILTY fine to medium SAND with some fine to medium gravel, little clay,
WET. ® | (37-37.5)
i 3 | (37.5-38)
40—
-+ 556
- Tannish brown fine to coarse SAND with some gine gravel, little silt, wet, charcoal e
seam at 0.7' from base of sample. & GW SAMP
) (44.3-44.5)
45— Tannish brown fine to medium SILTY SAND with little fine to medium gravel, wet,
| 554 charcoal seam near bottom of interval. ’
] 2
. S | (47.548)
50 Fine to medium gravel (0.5} followed by tannish brown fine to coarse SILTY SAND =
546 with some fine to coarse gravel, wet.
2 | owsamp
- w0
| (53.5-54)
55— Tannish brown fine to coarse grained SILTY SAND with some fine to coarse gravel,
wet. . 2 | (55.5-56)
-4 541 Yellowish brown to greenish gray weathered SH + ST bedrock, dry. ) :
] TD A@-57".
60




LHWA-W1

(page 1 of 2) Northing (WV St PI)*

Easting Coord.*

Date Started : August 28, 2002 Surface Elevation** :597.17"
DuPont Corporate Remediation Group Date Completed : August 29, 2002
Washington Works Consent Order Drilling Method : Geoprobe
Little Hocking Investigation Sampling Method : Continuous * See figure 6 for approximate location
Project # 18983762 Company : Bowser Morner ** Elevation assumes top of Well House #1
l.ogged By : John Ristow Floor Siab = 610.00°
$ o |2
e Surf, F e 5
s |eev | & |% DESCRIPTION 3
8 597.17 % g & Sample
01 se7 T T T Brown silty clay TOPSOIL. Dry, crumbly.
T T 7T
T __ T
B "90%0% Gray/Brown SILTY CLAY, few orange motties, hard and dry, increased mottling below |
0% 5
A A A 1', including orange and dark brown motties, somewhat crumbly. <
4 // // /
] // // //
Veld’s
5150 "
592 ///// Light brown SILTY CLAY with gray mottles, semi-plastic, stiff, crumbles into small balls |
1 A 3
b // // // when rolled. g
] L
1599
1 0%40% Some orange mottled, continued semi-plastic, gray mottles appear to be rootlets.
v // // L/
] 9 // // p
&
101 s87 ;/;/;/ &
8 Wb
“94P4
: /:/;/: Few gray mottie cracks appear moist vs the dry clay, semi-plastic.
4 1 // // p E
9% .
. // // // No moisture in mottles. Very stiff, hard to break.
Vb4
s YA
A T M 2
| e’ s
] /| /1
iy
1 i%0%
VA .
- ////// Brown SILTY CLAY, plastic, sticky, rare sand grains, fine to very fine sand, Gray and fg
/1 // pe || | dark brown mottles. Possible desicration crack in this interval. &
20— 577 ////V/ Increased mica content. -
- ¥ V/ 2
$59394 =
N AV
40%P% o
B 9V ~.8' of SANDY SILTY CLAY, f-vf sand, moist, not wet. )
9394 @
b 4 // V/ A GW tevel measured 1 hour after drilling.
25— 575 |42 SILTY/CLAYEY SAND, wet to moist, light brown °§
- SILTY/SANDY CLAY, light brown, moist, increased sand with depth. to ~26.3'. i
/171 | Wet. sloppy SILT with CLAY (2.
- 1 A/ // A \Brown SILTY CLAY, rare sand, few mottles. °§
Y/ // // A SANDY SILTY CLAY, Plastic, gray and orange mottles, some mica. Small piece of coa|. —~
14 °
. T1EF Brown fine SANDY SILT, clayey, wet, sloppy 8
30 YaYs V. s
OO U XX




LHWA-W1
(page 2 of 2) Nortljmg (WV St PI)*
Easting Coord.*
Date Started : August 28, 2002 Surface Elevation** :597.17"
DuPont Corporate Remediation Group Date Completed - : August 29, 2002
Washington Works Consent Order Drilling Method : Geoprobe
Little Hocking Investigation Sampling Method : Continuous * See figure 6 for approximate location
Project # 18983762 Company : Bowser Morner ** Elevation assumes top of Well House #1
Logged By : John Ristow Floor Slab = 610.00'
E; 3
w >
£ Surf. % et E
£ Elev. % B DESCRIPTION §
& |sor7| o ® D | Sample
a U = 4
30— 567 SANDY/SILTY CLAY, brown, moist, plastic. Muddy SILT in bottom 2".
] Very fine to medium-fine SAND, minor silt and clay, wet. e
7 SILTY CLAY, minor sand, stiff, moist. :'mj
4 Fine SILT, muddy, wet, brown, underlain by 5" of maist, SILTY SANDY CLAY, moist.
\TD @ 34'. Well point set here.
35 562
40 557
45— 552
50— 547
551 s42
60—




LHWA-W2

(page 1 of 2) Northing (WV St PI)*

Easting Coord."

Date Started : August 28, 2002 Surface Elevation** :597.20"
DuPont Corporate Remediation Group Date Completed - August 28, 2002
Washington Works Consent Order Drilling Method - Geoprabe
Little Hocking Investigation Sampling Method : Continuous * See Figure 6 for approximate location
Project # 18983762 Company : Bowser Morner ** Elevation assumes top of Well House #1
Logged By : John Ristow Fioor Slab = 610.00
¢ o |2
< Surf. F 3 §
s |eev. | & |3 DESCRIPTION 3
§' 597.20 % g & Sample
01 597 T 77 Brown silty TOPSOIL, dry, minor roots, crumbly.
7 /;r /! P Light brown silty clay TOPSOIL, dry, crumbly.
J A 7V Gray SILTY CLAY, dry, crumbly, no mottles in upper .5'. Becomes Brow/gray with ®
// // // orange motties below this, stiff, hard. o
. PP’
V1 V1
b 1 ;/:/: Crumbles to small balls when rolled.
5 sg2 ////// Light brown SILTY CLAY, gray mottles, semi-plastic, Dry, minor dark brown mottles.
S #9595 %
V4 @
4 A A
gl
: // // // Still no moisture noted.
4 // // //
W4P% =
10— 587 ////// 8
| 4aies -
/1 // // p
. ////// SILTY CLAY is a little softer, little more moisture, dry.
. % // // b
PP 2
g // "% 8
7y =
15~ 550 M MV Measured GW 15 minutes after drilling, elevation not stable (rising)
el
X A/
Vi AV o
b // // // Gray mottles show some moisture, few dark brown mottles, clay is now able to be E
////// rolled into thin ropes between hands, Some mica below this point. -
i 0% R
b ;/:/;/ Rare sand, moist, plastic, sand is fine to very fine. Sediments are soft. %
201 577 /;/:/:
=
- z - [T}
- SANDY CLAY/CLAYEY SAND, very moist, light brown color, minor mica. -
7 Ve Brown SILTY CLAY, minor SAND.
4 V/ //V/ Brown SANDY SILTY CLAY LAYER (6" thick) )
V| AV i
- Vi 1M Very panounced gray rootey channe!l ~10" long, wet inside, very soft and plastic clay.
WDaV4
N V7 Roills very thin. -
25 575 // // Pq 3
1 W -
A/ N
| <A SANDY CLAY to CLAYEY SAND, light brown, fine sand, wet seams at ~27.5' and §
4 29.2' (<=3")
30




LHWA-W2
(page 2 of 2) Nonrung (WV StPIy*
Easting Coord.*
Date Started . August 28, 2002 Surface Elevation** :597.20'
DuPont Corporate Remediation Group Date Completed - August 28, 2002
Washington Works Consent Order Drilling Method : Geoprobe
Little Hocking Investigation Sampling Method : Continuous * See Figure 6 for approximate location
Project # 18983762 Company : Bowser Morner ** Elevation assumes top of Well House #1
L.ogged By : John Ristow Floor Slab = 610.00'
3 3
L %) >
£ | sud F |8 )
s |Eev | & |3 DESCRIPTION 3
@ [597.20 o o o | Sample
] 0] = o
301 567
R
-4 Yo
Brown SILTY CLAYEY SAND, very sloppy, wet. Some gray coloring. &
4 |\ Sticky, mica.
| Brown and Gray SILTY CLAY, increased sand content with depth, moist. 2
~
=
351 s62 . ' g
Gray SANDY CLAY to CLAYEY sand with a few small pebbles, wet, for .8' becoming ~ | GW SAMP
7 Gray sand and small gravel, clean, wet, Bottom 1' SILTY SAND and GRAVEL mix. TD
@38'. ®
~ [=3
&
401 557
45— 552
S0 547
551 542
60~




LHWA-NW1
(page 1 of 1)

Northing (WV St PI)*
Easting Coord.*

Date Started 1 August 28, 2002 Surface Elevation** : 598.01
DuPont Corporate Remediation Group Date Completed  August 29, 2002 Sample prefix {LHWANW1
Washington Warks Consent Order Drilling Method - Geoprabe
Little Hocking Investigation Sampling Method : Continuous * See Figure 6 for approximate location
Project # 18983762 Company : Bowser Morner ** Elevation assumes top of Well House #1
Logged By : Steve Opp Floar Stab = 610.00". :
3 3
w >
£ Surf. % 3 E)>"
s [Eev. | & |g DESCRIPTION 3
§ 598.01 ?D: g g Sample
0- 598 - - - - - - -
4 Stiff, tannish brown topsoil. Some organics, dry. Grades quickly into tannish brown (0.1-0.5)
4 A 1A CLAYEY SILT with some organics, dry, orange and gray mottling.
] 2
d 3
y %
. | Brown CLAYEY SILT/SILTY CLAY, micaceous, orange and gray mottles, dry.
ST ) ’d (5-5.5)
i % 1 <
s
i %
i A A Brown SILTY CLAY w little fine to medium gravel and little fine sand, becomes moist,
10~ s88 Y| M /1 micaceous.
////// (10-10.5)
T A S
i // // // «
/////V
T // // //
. // // // Brown SILTY CLAY with trace fine to medium gravel and some fine to medium sand.
0%0% Increasing sand content and coarsening toward base of sample (19').
15583 |4 1 V] 15-15.5
// // // (15-15.5)
T “D%40% =
VI A 7 <
. // // // @
] s eis
// // //
E T A Same as above with silt lens at 21',
/] // // p
20—t 578 ////// (20-20.5)
- /
‘ ] Brown fine SILTY SAND with some clay, wet, grades to tannish brown fine to medium g
- SAND with some silt, and trace clay, wet. @
- Tannish brown fne to medium SILTY SAND, wet.
GW SAMP
25— 573 (25-25.5)
- BN
N
. @ | GW SAMP
i D@ 29.
30 00049
NI T X IUT
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APPENDIX C

GEOLOGIC LOGS FOR PRODUCTION AND TEST WELLS
(PROVIDED BY LITTLE HOCKING)

000500



—

~ Well Log and Drilling Report

/1

‘ 1Log Number: 389539
RIGINAL OWNER AND LOCATION
r*~inal Owner Name: LITTLE HOCKING WATER
« nty: WASHINGTON

ddress:

o
i -

, ation Number: 42

~YNSTRUCTION DETAILS

! -echole Diameter:
asing Diameter: J0 in.

v~ 1 Use:
¢ uifer Type:
i| ELL TEST DETAILS
¢ atic Water Level: 10 fi.
wdown: 25 fi.
wELL LOG
Tormations From
AND & CLAY 0
SAND & CLAY 2
RAVEL/SAND/CLAY 36
_AND & GRAVEL 40

wect # ‘

Page 1o0of 1

Water Well Log and Drilling Report

Ohio Department of Natural Resources
Division of Water

Phone: 614-265-6740
email: cleve.brown@dnr.state.oh.us
Water Home: http://www “dor.state.oh.us/water

Lot Number:
Township: BELPRE Section Number:
State: OH Zip Code:

Location Map Year: 1981 Location Area:

Total Depth: 50 fi. Depth to Bedrock:
Casing Thickness: Casing Length: 51 fi.
Screen Length: Date of Completion: ! 1/28/70

Driller's Name: G.M. BAKER & SON

Associated Reports

NONE

Test Rate: 250 gpm
Test Duration: 40 hrs.

To
-2
- 36
- 40
- 50

i http:/Iwww.dnr.state.oh.us/water/maptechs/wellogs/app/wel

WELL LOG AND DRILLING REPORT

000501

1__1og_report.asp?cnty=WASH]NGTON&w1n=... 1/17/2002



'_!Vater Well Log and Drilling Report _ Page 1 of

v I :ﬁ—/ % Water Well Log and Drilling Report
L Ohio Department of Natural Resources
T VJ e Division of Water
/1 Phone: 614-265-6740
email: cleve.brown@dunr.state.oh.us
Water Home: http://www.dar.state.oh. us/water
I WELL LOG AND DRILLING REPORT
ORIGINAL OWNER AND LOCATION
Original Owner Name: LITTLE HOCKING WATER Lot Number:
m County: WASHINGTON Township: BELFRE Section Number:
Address:
City: State: OH Zip Code:
I Location Number: 42 Location Map Year: 1981 Location Area:
CONSTRUCTION DETAILS .
. {fj Borehole Diameter: Total Depth: 60 fi. Depth to Bedrock:
Casing Diameter: /2 in. Casing Thickness: Casing Length: 57 f1.
Well Use: Screen Length: Date of Completion: 11/28/70
' Aquifer Type: Driller's Name: G.M. BAKER & SON
~ WELL TEST DETAILS
( ' I Static Water Level: /6 fi. Test Rate: 400 gpm Associated Reports
W wdown: 20 £ Test Duration: 24 hrs.  NONE
\ I WELL LOG
Formations From To
I SAND & CLAY o -27
SAND 27 - 31
SAND & GRAVEL 31 -60
L

Pana

~ 000502

TN T T T - T

ttp://www.dnr.state.oh us/water/maptechs/wellogs/app/well_log_report.asp?enty=WASHINGTON&wlIn=... 1/17/2(

1

-

-
\



L}Vater Well Log and Drilling Report Page 1 of 1

g J Water Well Log and Drilling Report

’# 3 Ohio Department of Natural Resources
w et Division of Water

1 44 Phone: 614-265-6740
J email: cleve.brown@dnr.state.oh.us
Water Home: http://www.dnr.state.oh.us/water

u WELL LOG AND DRILLING REPORT
Well Log Number: 450860 '

LIORIG'HVAL OWNER AND LOCATION
Original Owner Name: LITTLE HOCKING WATER Lot Number:

, [County: WASHINGTON Township: BELPRE Section Number:
L_|Address: CORD 721
City: State: OH Zip Code:
] ,Location Number: 42 Location Map Year: 1981 Location Area:
—
CONSTRUCTION DETAILS -
! ! Borehole Diameter: Total Depth: 57 f2. Depth to Bedrock:
i—y Casing Diameter: 12 in. Casing Thickness: Casing Length: 34 fi.
Well Use: Screen Length: Date of Completion: 4/29/76
' | Aquifer Type: Driller's Name: LAYNE-OHIO, COLS
'h1
WELL TEST DETAILS
! Static Water Level: 16 fi. Test Rate: 503 gpm Associated Reports
¥ wdown: 8 . Test Duration: 2 hrs. NONE
— WELL LOG
- Formations From To
,  BRN CLAY 0 -14
3 BRN SANDY CLAY 14 -34
SANDY GRAVEL 34 -56
RED SHALE 56 - 57

— 4

T

e

P 000503

g

http://www.dnr.state.oh.us/water/maptechs/wellogs/app/well_log_report.asp?wln=450860& cnty=WASHII...
b |

1/17/200:



WELL INFORMATION — DRIFT WELLS

The layne Ohio Company

A Division of
LAYNE-WESTERN COMPANY, INC.
WATER SUPPLY SERVICES
WATER WELLS @ LAYNE PUMPS ¢ TEST DRILLING @ WATER TREATMENT EQUIPMENT

B e =

. 4921 Vulcan Avenue - Columbus, Ohio 43228 - (614) 876-1195

Nameof Job Little Hocking Water & Sewer Date 12-20-85
'TH. City or Village_Little Hocking . state Ohio
’_m WeliNo.: P.W. 5 .Drillers: F. Webb & D. Colburn Rig: 45

Well Location: ft. { ) and fr.( ) of the cor
__m Section , Twp. { ), Range ( ) Ce

Otherwise located as . Adjacent to T.H. 5 and T.W. 5A

=|

m Work Began: 12-3—-85 Work Completed: 12-12-85 Well Depth to Plug: 56"
- ' Al measurements made from existing ground level at time well was drilled.
Ca_sing Record:
lm Amount Dia. Wt. 6r Thickness Material
| 43 24" .375 steel with weldedjgints from to
43 12" .375 steel with weldedjine from to
with joints from to
Screen Record: Type Cook
Amount Dia. » Opening Material
15" .375 S.S. with welded joints from 5 o 13
with joints from to
Type of Seal at Bottom _S.S. Plate
Hole Record:
24" inch from 0 to 56'
inch from to
Gravel Pack Record:
Amount Size Source Frdm To
4 ton Lp'xl/8" Parry Gravel 56' 21

000504




Fect

to

Feet

20

WELL LOG
Description

Brown clay

20

to

27

Brown sandy clay

27

to

37

Brown clay with coarse to fine sand

37

to

45

45

to

57

Medium to coarse sand and gravel with”sapd fine

Medium to coarse .sand and gravel

sand

to

to

to

to

to

to

to

to

to

to

to

Length of test

REMARKS:

+
Well Test Data: Static Level 18'8" ; pumping level 31'~ after 24 hours pumping at 402

trs. See Well Test Data Sheet Dated

g.p.!

EICIE NI EF N g g o g ol g o
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WELL INFORMATION — DRIFT WELLS

The layne Ohio Company |

A Division of

| lm LAYNE-WESTERN COMPANY, INC.
' WATER SUPPLY SERVICES
i - ’ WATER WELLS @ LAYNE PUMPS o TEST DRILLING e WATER TREATMENT EQUIPMENT
; lm 4921 Vulcan Avenue "°- Cotlumbus, Ohio 43228 . (614) 8761185 ‘
';I , - Name of Job Little Hocking pDate B8/31/84 Aﬂ
lm City or Village Little Hocking state Ohio
| . .
m Well No.: Tw-1 Drillers: D. Havens Rig: SR
“ Well Location: o ) and ft.( ) of the corne
Section . Twp. { ), Range { ) Cou
_ . 300’
: Otherwise located as 350+ gsouth of PW $3 _
l Work Began: _8/30/84 - .. Work Completed: 8/30/84 Well Depth to Plug: 55°
q All measurements made from existing ground level at time well was drilled.
Casing Record:
Amount Dia. Wt. or Thickness Material
5 0 ' 3 " . SCh . 4 0 ’ PVC with screw ioints from 10 -
with joints from to .
with joints from to -
Screen Record: Type slot .010
Amount bia. Openiné Material
5° 3" .010 PVC with SCIEW joints from to
with joints from » to
Type of Seal at Bottom PVC S
tHole Record:
inch from to
inch from to
- Gravel Pack Record:
Amount Size Source From To
1100# $4 Parry Gravel 58" 30!
000506
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WELL LOG

Feet Feet Description
‘0 to S Brown clay
5 to 10 Brown sandy clay
10 to 15 Brown sandy clay, traces of gray clay
15 to 32 Brown sandy clay, lavers of sand
32 to 53 Sand and gravel
53 to 57 Red shale, blue shale _

to

to

to

to

to

to

to

- to

to

to

Well Test g_ata: Static Level _171.7] ! ; pumping level

-e-9
Length of test

REMARKS:

hrs. See Well Test Data Sheet Dated

after hours pumping at

9.p.

000507



WELL INFORMATION — DRIFT WELLS

The layne Ohio Company

A Division of
LAYNE-WESTERN COMPANY, INC."

WATER SUPPLY SERVICES
WATER WELLS @ LAYNE PUMPS ¢ TEST DRILLING ¢ WATER TREATMENT EQUIPMENT

4921 Vulcan Avenue - Columbus, Ohio 43228 - (614] B76-1195
Nameof Job - Tittle H’ockinq | Date __8/31/84
Cityor Village Little -Hocking . suate Ohio )
Weli No.: TW-2 Drillers: D. Havens Rig: SR _
Well Location: ft.{___ )and fe.( ) of the ' corne
Section , Twp. () Range ' ) : Cou

gOD
Otherwise located as —388+ south of PW 3

Work Began: 8/30/84 - -- Work Completed: 8/30/84 - Well Depth to Plug: 55°
All measurements made from existing ground level at time well was drilled.
Casing Record:

Amount Dia. Wt. or Thickness Material
50 3 Sch. 40 =~ PVC  with SCXew jointsfrom to
with joints from to
with ioi;ts from to
Screen Record: Type Slot .010 - . -
Amount Dia. Openin;; Material
5°¢ 3" .010 PVC with SCIrew . joints from to _
with joints from to
Type of Seal at Bottom PVC
Hole Record:
inch from : to
inch from to

Gravel Pack Record:

13004 YR Parry Gravel 58" 30"
000508

IH ( Amount Size Source From To

)
J
J



Feet

Feet

WELL LOG

Brown clay

Description

to

30

Brown sandy clay, layers of sand

30

to

55

sand and gravel

55

58

Red shale and blue shale

to

to

to

to

to

to

to

to

to

~ to

to

Well Test Data: Static Level | B. 3' ; pumping level

- 8-85
Length of test

REMARKS:

after

hrs. See Well Test Data Sheet Dated

hours pumbing at

000509



WELL INFORMATION ~ DRIFT WELLS

A Division of
LAYNE-WESTERN COMPANY, INC.

WATER SUPPLY SERVICES

The (ayne Ohio Company

WATER WELLS ® LAYNE PUMPS e TEST DRILLING ® WATER TREATMENT EQUIPMENT

Nameof Job Little Hocking

4921 Vulcan Avenue

Columbus, Ohio 43228

City or Villag’e_

Well No.: TW-3

Well Location:

(614) 876-1195

Date 8/31/84

Section , Twp.

Othemi;e located as

300" west of existing wells.

Little Hocking Stae Oh1O 1
| D. Havens Rig: SR

) and ft.{ ) of the corne

), Range ( ) Cout

Along edge of right-away

---Work Began:

.8/28/84 ‘Work Completed: -

Casing Record:

8/28/84

Well Depth to Plug: 55°¢
All measurements made from existing ground level at time well was drilled.

Amount Dia. Wt. or Thickness Material
50 3" | PVC  with SCXeW igintsfrom to _
with joints from to _
-with joints from 10 _
Screen Record: Type Slot #.010
Amount Dia. Material
5' 3" PVC with joints from to _
with joints from to .
Type of Seal at Bottom S
Hole Record: )
to
to
Gravel Pack Record:
Amount Source From To
11004 ) Parry Gravel 58' 30°
000510



-8-85
Length of test

REMARKS:

hrs. See Well Test Data Sheet Deted

WELL LOG ':
Feet Feet ' Description i
*0 to 5 Brown clay
5 to 30 Brown sand clay, traces of dgray clay 10*' - 15'
30 to___ 55 sand_and _gravel
___55 58 _Blue shale
to -
to
10
to
to .
to
to . )
to ] )
to
10 _
to } _
to
Well Test Data:  Static Level J-O-\' ; pumping ievel after hours pumping at _ gpm

000511



WELL INFORMATION — DRIFT WELLS

The layne Ohio Company

A Division of
LAYNE-WESTERN COMPANY, INC.

WATER SUPPLY SERVICES
WATER WELLS ® LAYNE PUMPS ® TEST DRILLING ® WATER TREATMENT EQUIPMENT

4921 Vulcan Avenue - Columbus, Ohio 43228 - (614) 876-1195
Nameof Job__ Little Hocking - . Date _8/31/84
City or Village____ Little Hocking 5 B Sate Ohio
Well No.: TW-4- Drillers: _D. Havens S Rig: SR
Well Location: ft. { } and fu.( ) of the corner of
Section ,Twp. { ), Range ( ) County.
Otherwise located as 300' west of existing wells along edge of right-away
" south of Well ﬁo. 3
. WorkBegan: 8/29/84 .. Work Completed: . 8/29/84 Well Depth to Plug: 54!
All measurements made from existing ground level at time well was drilled.
Casing Record: '
L Amount Dia. Wt. or Thickness Material
i_‘ 54" 3" Sch. 40 ) PVC withscrew  joints from : to
with joints froml to
with joints from . to
Screen Record: Type Slot #010 PVC
Amount Dia. Opening. Material
5° 3" -010 PVC with SCTEW  i5ints from » to
j -with joints from to
'i'ype of Seal at Bottom PVC
Hole Record:
] inch from to
| inch from . to
1 Gravel Pack Record:
11 ( : Amount Size Source From To
E 11004 Y Parry Gravel 58 30

1 | 000512

.
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WELL LOG
Feet Feet Description )
‘0 to 5 ‘Brown Clay
S 10 10 Brown sandy clay
10 to - 15 Brown sandy clay, traces of aqray clav
15 to 30 Brown sandy clay, trace of sand
30 to 54 Sand and gravel .
54 to 58 Blue shale
to _
to
to .

to

to

to

to

-to

to

to

Well Test Data: Static Level 1 b [ ‘ ; pumping fevel - after hours pumping at - g.p.m.
\-6-Bg5 . - -
Length of test

REMARKS:

hrs. See Well Test Data Sheet Dated

000513
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WELL INFORMATION — DRIFT WELLS

The layne Ohio Company

A Division of
LAYNE-WESTERN COMPANY, INC.

WATER SUPPLY SERVICES
WATER WELLS ® LAYNE PUMPS @ TEST DRILLING ® WATER TREATMENT EQUIPMENT

4921 Vulcan Avenue - Columbus, Ohio 43228 - (614) 876-1195
"Name of Job Little Hocking Sewer & Water Date  11/2/84
City or Village Little Hocking B Staté Ohio
Well No.: TW-5S Drillers: D. Havens Rig: Rotary
Well Location: ft. ( ) and : ft.{ ) of the corner of
Section . Twp. { ), Rangé { ) - County.

Otherwise located as 300' west of T.H. #3

Work Began: 10/30/84 Work Completed: 10/30/84 Well Depth to Plug: 56
All measurements made from existing ground level at time well was drilled.
- Casing Record: :
Amount Dia. Wt.or Thicknéss Material
51*. 4" 40 ’ PVvC . -
with joints from to
with joints from to
with joints from to
Screen Record: . Type Diedrich
Amount - Dia. Openir;g Material
| ] "
5 4 -010 PVC with joints from to
with joints from to
fype of Seal at Bottom pPVC plug
Hole Record: -
]
7.7/8 inch from 0 to 50
inch from ' to
Gravel Pack Record:
Amount Size Source From To
15004 1/8x1/4 Smith Concrete 30 56"

UCGs514



Posn vk

. -

WELL LOG
Feet Feet Washed Samples Description
0 to ___ 28 _Brown clay, stiff
28 to 32 Brown Sandy clay ‘
32 to 38 Brown sandy clay, soft
38 to 41 Gray sand, traces of clay (more clay)
41 to 56 sand and gravel, fine sand
56 to 60 Gray shale
to Spoons
32 to 34 Sand, traces of clay, brown
37 to 38 Brown sax;d, traces of clay
38 to 39 Gray sand, traces of clay
39 to 42 washed
42 to 44 sand and gravel
42 to 47 Washed
47 to 49 sand and gravel
47 to 52 Washed
TR - i
Well Test Data:  Static Levely\g.&' ; pumping level after _____ hours pumping at g.p.m.
Length of test hrs. See Well Test Data Sheet Dated
REMARKS:

000515



WELL INFORMATION ~ DRIFT WELLS

The layne Ohio Company

A Division of
LAYNE-WESTERN COMPANY, INC.

WATER SUPPLY SERVICES

- WATER WELLS ® LAYNE PUMPS ¢ TEST DRILLING ¢ WATER TREATMENT EQUIPMENT

; : 4921 Vulcan Aveniue - Columbus, Ohio 43228 - (614) 876-1195

- NameofJob Little. locking Sewer & Water o Date 11/2/84

' City or Viilage Li‘.ttle' Hocking : o state Ohio

- Well No.: TW=b  Drillers: D. Havens ' Rig: Rotary

| Well Location: ft. ( } and fe.( ) of the " corner of
"~ .

Section , TWP. { ). Range ( ) County.

Otherwise located as 300' west of T.H. #4

- Work Began: 10/31/84 Work Completed: 10/31/84 Well Depth to Plug: 56°'
All measurements made from existing ground level at time well was drilled.
Casing Record:
- Amount Dia. Wt or Thickness Material

f .t "

, 51 v 4 40 PVC with joints from to
|

' with joints from to
' with joints from to

Screen Record: Type Diedrich

Amount Dia. Opening Material
5' 47 .010 PVC with joints from to
with joints from to
Type of Seal at Bottom PVC plug
Hole Record:
7.7/8 inch from 0 to 60°
inch from t0
Gravel Pack Record:
(_ ! Amount Size Source From To
| 1500 1/8x1/4 Smith Concrete 30" 56!

000516
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WELL LOG

Feet Feet Description
0 to 16 Brown clay, s'tiff
16 to 36 Brown aandy_ clay with traces of gray claL
36 to 42 sand and gravel (small)
42 to 56 Sand, some small gravel (mostly sand)
56 to 60 Gray shale

to

to

to

to

to

to

to

to

to

to

to

Well Test Data:’
-29-8g

Length of test

REMARKS:

] a
Static Level 1 & _?2 ; pumping level

after

hrs. See Well Test Data Sheet Dated

hours pumping at

g.p.m.
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WELL INFORMATION — DRIFT WELLS

A Division of

WATER SUPPLY SERVICES

The (ayne Ohio Company

LAYNE-WESTERN COMPANY, INC.

WATER WELLS ® LAYNE PUMPS o TEST DRILLING o WATER TREATMENT EQUIPMENT

4921 Vulcan Avenue - Columbus, Ohio 43228 (614) 876-1195
Nameof Job- Tittle Hocking Water & Sewer Date 11-25-85
City or Village__TLjttle ﬁockinq State_Ohio
Well No.: g Drillers: _ D, L, Ha'vens Rig: Rotary
Well Location: ft. ( ) and ft.( } of the corner of
Section , Twp. { ), Range ( County.
Otherwise located as _200-300' northwest of PW 1
Work Began: _ 11-19-85 Work Completed: _11-19-85 Well Depth to Plug: 56"
All measurements made from existing ground level at time well was drilled.
Casing Record:
Amount Dia. Wt. or Thickness Material
53¢ 6" 40 P.V.C.  with glue jointsfrom _ 51" w 117
with joints from to
with joints from to
Screen Record: Type Cook
Amount Dia. Opening " Material
5! - 6" 010 P.V.C. with joir;ts from to
with joints from to
Type of Seal at Bottom P.V.C. cap
Hole Record:
8% inch from 0 to 56'
inch from to
Gravel Pack Record:
Amount Size Source From To
600 1bs. $4 Perry 56" 18!

000518



WELL LOG

Feet Feet Description

0 to 8 Hard brown clay, 5000 lbs. P.D.

8 to 18 Med. to hard brown sandy clay, 0-1000 P.D.
18 to 28 Soft sandy brown clay, 0 P.D.

28 to 38 Sandy silt and soft brown clay, 0 P.D,.

28 to 56 Sand and gravel, 0 P.D.
56 to Gray shale

to

to

to

to

to

to

to

to

to

to

Well Test Data:
Length of test

REMARKS:

Static Level ; pumping level

after

hrs. See Well Test Data Sheat Dated

hours pumping at

g.p.m.

B&N collected water samples and water static levels

P.D.

Pull Down on drill bit

000519



Starting Date

Owner

Reynolds Supply, Inc.
COMPLETE MUNICIPAL & INDUSTRIAL WATER SYSTEMS

FORMATION LOG OF WELL

LITTLE HOCKING WATER DISTRICT | ocation

10/27/87

Finished 10/27/87

Well Number Test Hole 10

TOTALDEPTH | ~ THICKNESS

EACH STRATUM

FORMATION

! - 5 ft. 5 ft. Top Soil and clay
1 _- 1§ 5 Clay
15 - 20 5 . Clay
, ¢ =25 5 Clay
25 - 30 5 Coarse -sand and gravel
- 35 5 Coarse sand and Gravel
. - 40 5 -Fine sand and gravel
}I_EO - 45 5 Fine sand and qravel
it 50 -5 Fine sand apnd some gravel
50 - 53 3 ' Sand and gravel
53 . Bedrock

l)UOSZO

Nraw Nawn




Reynolds Supply, Inc. . .
COMPLETE MUNICIPAL & INDUSTRIAL WATER SYSTEMS

A

87 .
702, _ FORMATION LLOG OF WELL
%%27
“arting Date 10/27/87 . Finished 10/27/87 \hﬂlﬁumberTeSt Hole 11

Jwner _LITTLE HOCKING WATER DISTRICT | seation

TOTAL DEPTH . AE*:{'%'?';&%M : ' FORMATION
== 5 ft. 5 fr. . Sandy:topsoil and clay
5-10 5 Sandy silt and clay
1 -15 5 | Sandy clay
15 - 20 5 . Sandy clay
2 - 25 5. ' Sandy clay
";) - 30 5 Sand (wet)
3~ - 55 5 tlean sand and gravef
3 - 4o 5 Loarse clean sand and gravel
Lo - 4g 5 Coarse sand and gravel
;; o 5 Coarse sand and gravel
50 - 55 > Coarse sand and gravel
5 - 60 5 Fine sand and gravel
60 - 63 3 Fine Sand
'3 : Bedroék - red clay

[ ——
|

‘A———_

| - | | . 000521
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Reynolds Supply, Inc. | . -
COMPLETE MUNICIPAL & INDUSTRIAL WATER SYSTEMS
" ..\?,@- . »
N FORMATION LOG OF WELL

ey |

-Starting Date 10/28/37 Finished ‘0728/87 \NdlﬁumberTEST HOLE 12

Owner _LITTLE HOCKING WATER DISTRICT | qeqrion

TOTAL DEPTH | - THICKNESS

EACH STRATUM | . FORMATION
0 - 5 ft. 5 ft. - Top Soil
5 -10 5 Sandy clay
1o - 15 5 Sandy clay
- 15 - 20 5 Sandy clay
’0 - 25 5 Wet sandy clay
) 26 - 30 5 Wet Sandy clay
_ 30 _'35 5 . Coarse sand and gravél
36 - 40 } c -Coaése sand and gravel
- 4o - k5 o Coarse sand and gravel
_ - 50 5 Coarse sand and gravel
50 - 55 5 Coarse sand and gravel
_ 55 - 59 L Fine sand and gravel
59. . _ Bedrock




