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Figure 1. Shaker Creek Aquifer, located in Southwestern Ohio, extends across the border separat-
ing Warren and Butler Counties
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Documentation of Effort
In late-1996, Mr. Michael P. Ekberg (then with Ohio EPA) suggested to Mr. Larry Gillum (then
supervisor of the Lebanon Correctional Institute’s water treatment plan) that the Department of Geol-
ogy of the University of Cincinnati be asked to prepare a wellhead protection area delineation for the

Lebanon Correctional Institute (LeCl). In the Spring of 1997 the study reported here was initiated.

The research was conducted as a two-academic-quarter (six month) course for advanced un-
dergraduate and graduate students in the departments of geology and environmental engineering
during the winter and spring academic quarters 1997, 1998, 1999, and 2000. The study involved
regular field investigations of the site (Fig. 1) twenty-six miles NNE of the university. Profs. Thomas
V. Lowell (glacial geologist), J. Barry Maynard (aqueous geochemist), and David B. Nash
(hydrogeologist) directed and closely monitored the project. Software (ArcView and Argus), monitor-
ing equipment (water level measurement, pressure transducers, and dataloggers), surveying equip-

ment, and a computer were purchased with USEPA grant X985708-01-0.

Research during the 1997 and 1998 academic years centered on canvassing wells, surveying
wellhead elevations, measurement of water levels, and geochemical sampling and analysis. Driller’s
logs were collected and correlated during the 1999 academic year to produce geologic cross sec-

tions of the area. Hydrologic modeling was completed during the 2000 academic year.
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Introduction

LeCl draws its water from a deep buried valley containing a highly productive, heavily utilized
aquifer system named the Shaker Creek Aquifer (Fig. 2) by the Ohio Department of Natural Re-
sources Division of Water (ODNR). The buried valley, formed during Pleistocene glaciation of the
area, extends from Little Miami River at South Lebanon, Ohio to Great Miami River at Middletown,
Ohio (Fig. 3). The valley contains a thick, complex, and interfingered sequence of glacial lake clay,
glacial till, sand and gravel glacial outwash, and silty alluvium reaching thicknesses of more than sev-

enty meters near its confluence with Great Miami River.

o

L

[ Blanchester Thin Upland Aquifer
Franklin Complex Aquifer
Franklin Ground Moraine Aquifer
Franklin Thin Upland Aquifer
Great Miami River Buried Valley Aquifer
] Little Miami River Alluvial Aquifer

Little Miami River Buried Valley Aquifer
[_] Mason Complex Aquifer
[_] Mason Ground Moraine Aquifer
[l Mason Thin Upland Aquifer

Shaker Ck Buried Valley Aquifer

Shaker Ck Complex Aquifer
[_] Turtle Ck Alluvial Aquifer
[ Turtle Ck Buried Valley Aquifer
[ Turtle Ck Complex Aquifer

0 1 2 3 4 5 Miles

Figure 2. Following the nomencature of ODNR Division of water, the aquifer system used by
LeCl is referred to as the Shaker Creek aquifer system (map derived from http://
www.dnr.state.oh.us/odnr/water/samp/sampconv/GlacialShape.zip).
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Figure 3. The Shaker Creek Aquifer System (shaded) occupies a buried valley connecting Lit-
tle Miami River at South Lebanon with Great Miami River at Middletown. The Leba-
non Correctional Institute (LeCl) wellfield is located near the center of the aquifer sys-

tem.

Although providing exceedingly high yields (Fig. 4), water level measurements taken continu-
ously for more than thirty years at state well W-5 near Solid Rock Church (Fig. 3) suggest the aquifer
system is being overdrafted. This has caused water levels to decline at an average annual rate of
0.84 ft/yr (Fig. 5). The steady decline in head makes the validity of steady-state modeling of the ag-
uifer suspect. Steady-state modeling is, however, suggested by the Ohio EPA'’s guidelines and is

therefore done for almost all well-head delineations. To be consistent, we have also followed the

steady-state approach.
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It should be noted that both English and metric units of measurement are used in the study.
Several of the data sources are maps from the U.S. Geological Survey (digital line graphs, DLG’s)
and bedrock elevation maps from the Geologic Division of the Ohio Department of Natural Resources

(ODNR) and are in feet. These data cannot be easily converted to metric units and therefore are pre-

sented in their original units. All modeling was done in metric units.

Less than 5 gallons per minute
Between 5 and 25 gallons per minute
Between 25 and 100 gallons per minute
[ | Between 100 and 500 gallons per minute
. Greater than 500 gallons per minute

0 1 2 3 4 5 Miles
e —

Figure 4. The thick sand and gravel deposits of the Shaker Creek aquifer system provide exceed-
ingly high yields (map derived from http://www.dnr.state.oh.us/odnr/water/samp/
sampconv/GlacialShape.zip).
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Figure 5. Water levels recorded continuously at state well W-5 near Solid Rock Church indicate water levels have declined at
an average rate of 0.84 ft/yr suggesting that the aquifer system has been overdrafted for at least three decades.
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Figure 6. Elevation of the Ordovician shale-limestone bedrock beneath the Shaker Creek Aquifer sys-
tem.
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Figure 7. Locations of driller’s logs (Appendix A) used in construction of geologic cross sections (Figure

4 and Appendix B).
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Figure 8. Location of cross section (Appendix B)
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Figure 9. Great and Little Miami Rivers are assumed to penetrate to the aquifer and be hydrologically connected
to it. The smaller creeks rising on the bedrock surface above the valley, however, are assumed to
provide little recharge to the aquifer except immediately adjacent to the valley walls.
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Table 1

Measured Chemical Constituents

Chemical Analysis of Groundwater at Lebonan Correctional Institute
Samples Collected 5/99 and 4/97
* all ion concentrations in ppm

Well
LCI #2
LCI #2
LCI MW -1
LCI MW -2
Mason
LCI#2
Mason
LCI Pig Farm
Monroe #4
W arren Co #2
Otterbein #2
Rahm Farm
Berns Field
Berns Nursery
Shaker Creek

year of
S .
& collection

BDL = below detection
ND = not determined

nonfiltered
filtered
filtered
filtered
filtered
unfiltered
unfiltered
unfiltered
unfiltered
unfiltered
unfiltered
unfiltered
unfiltered
unfiltered
unfiltered

T
o
6.9
7.3
7.15
7.37
7.24
7.37
8.07
7.15
7.22
7.31
6.82
7.2
7.67
7.28
8.11

o O
QR & Eh mv

82
155
ND
145
120
155
300

44
330
397
307

= .
~ o Calcium

[N

101
52

N W W i
B & &K Magnesium

NN WNWOWWWWW
O N 0101 © O o b~ OoODNOO

14

Manganese

0.04
0.05
0.06
0.06
0.13
0.054
0.14
0.099
0.092
0.086
BDL
0.194
0.015
0.014
BDL

N N~ - Potassium

=z ®©
O
O =

BDL
BDL
BDL
BDL

BDL

Silica

6.6
6.7

7.5
6.3
ND
ND
ND
ND
5.5
2.5
3.9
ND
3.4
BDL

R PR i
© B 5 5 Sodium

P NWRANERANRRRN
N NP ONWOO®WO O R

Alkalinity

w
N
©

P A W W 1
58 9 4 Chloride

a w w »
O oo

144
26
56
49
54
48
24

o 3 & Sulfate

=
©

a1
N

164
51
108
93
91
115
43
58
76
53
24

Nitrate

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
1.96
BDL
1.54
2.23
1.4

Phosphate

BDL
BDL
BDL
BDL
BDL
BDL
BDL
0.09
BDL
BDL
BDL
BDL
BDL
BDL
0.1
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Hydrogeologic Setting
The aquifer system is in a deep valley incised into Ordovician shales and limestones. The
ODNR has estimated the elevation of the bedrock beneath the aquifer system in a series of bedrock
elevation maps drawn on 7.5 minute topographic quadrangle sheets. The maps are constructed
from drillers’ logs. Relatively few of the wells penetrate to bedrock. Therefore, in most places, the
elevation is estimated. The six quadrangles covering the aquifer were digitized and mosaiced (Fig.

6).

More than fifty drillers logs were collected from the ODNR, homeowners, Warren County, and
LeCl. Of these, forty (Fig. 7) could be used for construction of geologic cross sections (Fig. 8). The

logs are Appendix A and the constructed cross sections are Appendix B to this report.

The cross sections indicate a quite complex subsurface geology (generally the case with bur-
ied glacial valleys). Deposits have been partially eroded and covered by younger deposits as the
glaciers advanced and retreated. In addition, depositional facies in a glacial environment change

rapidly in the lateral as well as vertical direction making correlation of units between wells difficult.

The valley fill consists of gray stoney till, very coarse grained gravel outwash, low permeability
glacial lake clays, and younger alluvial silts and clays. The aquifer system consists of a thin upper
discontinuous aquifer and a thicker, lower more continuous aquifer. Most of the water pumped from
the aquifer system comes from wells screened in the lower aquifer (including LeCl’'s wells). At the
LeCl well field, and probably in most other areas, the aquifer is confined; the depth to the top of the

lower aquifer at the LeCl well field is 90 to 100 feet while the depth to water is usually around 65 feet.

Early in 1999 a set of monitoring wells was drilled by a consortium of Shaker Creek Aquifer
system users (LeCl, Warren County, and the cities of Monroe, Mason, and Lebanon) on LeCl prop-
erty. One of the wells is screened in the upper aquifer and the other is screened in the lower aquifer.
Although immediately adjacent to each other, the water level in the shallow well is more than 15 feet

above the water level in the deep well, suggesting the two aquifers are isolated from each other.
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Figure 10. Recharge to the aquifer is assumed to result primarily from channel loss of the streams
crossing the terrace as flow from the bedrock uplands.

Conceptual Hydrologic Model

A laterally persistent surface cover of silt and clay (Appendix B) of recent alluvium is found
throughout the area and is assumed to limit infiltration of precipitation. Great and Little Miami Rivers
are likely in good hydrologic contact with the aquifer system. Channel loss measurement from small
streams (e.g., Shaker, Miller, Dick’s Creek etc., Fig. 9) were inconclusive. Dissolved oxygen content
of the water from the aquifer was measured using an Eh electrode (Table 1). The water was consis-
tently found to be more oxygenated in wells closer to the valley sides (e.g., more than 300 mV at
Bern’s Nursery) than at wells in the center of the valley (e.g., less than 70 mV at LeCl). This sug-
gests the aquifer is recharged from its edges rather than surface. As the water travels through the
aquifer, it progressively looses oxygen by reacting with pyrite (FeS,) taking Fe*™ into solution (a prob-

lem for most of the users of the aquifer).

The conceptual model (Fig. 10) assumes that the outwash terraces surrounding most of the

buried valley provide direct recharge to the aquifer primarily by infiltration from the small streams
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crossing the terraces from the surrounding bedrock uplands and to a lesser extent from infiltration of
precipitation on the terraces. Water leaves the aquifer primarily by pumpage and by underflow to

Great and Little Miami Rivers.

Although minor seeps emanate from cracks and dissolved conduits in the bedrock walls of the
valley sides, the contribution of this water is minimal so little error is introduced by assuming the bed-

rock valley walls are no-flow boundaries.

Lebanon Municipal South Lebanon Water
Carl E. Oerder & Sons WTP #2 Department
2% 2% 1%
Warren County Water &
Sewer Dept.

3%
Monroe Water

Department
3%

Otterbein Lebanon
Retirement Community
<1%
Berns Greenhouse &
Garden Center, Inc.
<1%

LCI
3%

Warren County Water
Sewer Dept.- Deerfield,
Hamilton, S. Lebanon

1% Middletown

34%

Lebanon Division of
Water #1
6%

Mason Water Treatment
Plant
10%

Figure 11. Percentage of the total annual pumpage from the Shaker Creek Aquifer system contrib-
uted by each of the largest consumers. Much or most of Middletown’s water undoubt-
edly comes from channel loss from Great Miami River.
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Table 2
Annual pumpage reported by the heaviest users of groundwater from the Shaker Creek Aquifer
system.
1994 1995 1996 1997 |1994-1997 average
state million | million | million |million | (million gallons/
number description gallons |gallons |gallons |gallons year)
430 | Middletown 3,673| 3,290 3,404| 3,043 3,353
1227 | ARMCO 3,115| 3,460 3,170 2,959 3,176
23g | Mason Water Treatment 834| 1,020 | 1,034| 1,092 995
Plant
159 Lebanon Division of Wa- 549 507 587 636 587
ter #1
Warren County Water &
1853 | Sewer Dept.- Deerfield, 202 262 634 366
Hamilton, S. Lebanon
941 | LeCl 331 347 342 295 329
394 | Monroe Water Depart- 316| 289 303| 288 299
ment
1318 | Warren County Water & 377| 308 274 172 283
Sewer Dept.
627 | Carl E. Oerder & Sons 150 149 145 204 162
160 ;gbanon Municipal WTP 122 138 164 179 151
111 South Lebanon Water 88 82 78 78 82
Department
1696 | Otterbein Lebanon Re- 44 48 40| 35 42
tirement Community
Berns Greenhouse &
1741 Garden Center, Inc. 1 1 1 4 2
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Rationale for Delineation Method Choice
A groundwater flow model, MODFLOW-96 written by Harbaugh and McDonald (1996) was
used in conjunction with MODPATH, a particle tracking program written by Pollock (1994). Both pro-
grams were run using ARGUS by Shapiro, Margolin, Dolev, and Ben-Israel (1997) as a pre— and
post-processor. Although much less complex methods may be permitted by Ohio EPA (i.e., fixed ra-
dius method and uniform flow equation), neither of these methods are appropriate for situations in
which there is considerable interference from nearby wells (the LeCl, Monroe, Mason, Otterbein, and

Warren County Union Road well fields are all less than a mile away from each other).

For several reasons the aquifer system was modeled over its entire extent from Little to Great

| X
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/ i
[ \
“\\
\
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A nsNu rsery

‘\ // \ Qs#7
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\ 199. 60\ y,
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101234Mi|es®

Figure 12. Piezometric elevations in the lower aquifer of the Shaker Creek Aquifer system meas-
ured between 9:30 and 14:30 May 9, 1998 (see Table 2).



Table 3

Piezometric elevations in the lower aquifer of the Shaker Creek Aquifer system. Wellhead MP elevation was determined by leveling a closed

circuit from the nearest benchmark.

depth to closure |peizometric
water MP elevation | error elevation
Name Well Use Address Phone # Contacts (feet) (feet AMSL) | (feet) |(feet AMSL)
LeCl Pig Farm | farm Rt 63 (513) 932-1211 |Greg Davis 49.90 671.407 0.1 621.507
X-2222
Otterbein commu- | Rt63 (513) 933-0044 (George E. Ter- 15.11 676.071 0.084 675.987
nity williger
Solid Rock church Union Road, Lebanon, State Well W-5 41.37 662.645 0.043 621.255
Church Ohio
Burns Nursery | farm Greentree & Cin-Day 40.29 656.582 0.076 616.292
Rd.
Ann Hill domestic | 4202 Hamilton Lebanon,| (513) 934-3970 [Jack Nixon, 41.09 695.95 0.031 654.87
Ohio 45036 owner 398 - 7000
IAnn Hill, resident
Ed Siesmore domestic | 6303 Nickel Rd, Leba- | (513) 573-0578 |Ed Siesmore 0.00 711.399 0.045 696.399
non Ohio 45036
Tad and Carla | domestic | 4677 Butler Warren Rd, | (513) 539-9709 [Tad and Carla 22.15 691.03 0.095 668.88
Buffenbarger Lebanon, Ohio 45036 Buffenbarger
Bogart Farm farm 890 Union Rd (513) 932-6334 |Amy Davis, 46.81 667.189 0.095 620.379
owner

Note:

day and O rainfall the preceding day. Elevations and depth measurements were taken in feet.

All depth measurements were taken between the times of 9:30 and 2:30, Saturday, May 9, 1998. There was 0 rainfall for the

2z abed
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Miami Rivers.

1) Doing so involved a minimum assumption of boundary conditions: no-flow bounda-
ries along the aquifer sides and constant head boundaries at Little and Great Miami

Rivers.

2) The model could be used for wellhead protection area delineations for other well

fields in the aquifer.
3) The model could be used to investigate overdrafting of the aquifer system.

4) The model could be used to investigate different management strategies for the aqui-

fer system.

5) The model provided an excellent learning experience for the students involved with

the project.

0.8
O TP LTI

0.7 —Well #4: Assuming a composite

' thickness of 61m, K=55.1 m/day ,\/’
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T 05
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Figure 13. Results of pumptest conducted at LeCl well field the night of February 13-14, 1998.
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Figure 14. Map of the location at which Lane-Ohio conducted a pumptest
for the City of Lebanon, Ohio on September 8, 1992.
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Figure 15. Results of pumptest conducted for City of Lebanon, Ohio on September 8, 1992.
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Figure 16. Surface elevations constructed from a mosaic of U.S. Geological survey 7.5’ digital line
graphs (DLGSs) of the area.

Presentation of Input Data
Pumpage data
The annual pumpage by major users reported to the ODNR Water Division averaged 9,825
million gallons during the years 1994 through 1997 (Table 1 and Fig. 11). The heaviest pumpage
was by ARMCO and the City of Middletown. It should be noted, however, that Middletown’s well
field is located at near Hook’s Airfield, immediately adjacent to Great Miami River and undoubtedly

much of the water comes from channel loss from that river (Fig. 9).
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Figure 19. Watersheds recharging the Shaker Creek aquifer system (from http://www.dnr.state.

oh.us/geodata/Statewide/ohwsheds.exe)

Piezometric surface and model calibration points

An extensive search was made to find unused or rarely used wells screened in the lower aqui-

fer that could be used to establish the piezometric surface and serve as calibration points for the hy-

drologic flow model. After the wells were located and access permission obtained, the measuring
point (MP) elevation for each well was determined by surveying. The depth to water was measured

periodically. On Saturday, May 9, 1998 all of the observation wells were measured between 09:30

and 14:30 (Table 2 and Fig. 12).



Table 4

Drainage basin area, estimated recharge using annual runoff of 13 inches and the

area of the terrace to which recharge is applied.

stream
Shaker Creek
Miller's Creek
South Shaker Creek
Turtle Creek
Muddy Creek
Little Muddy Creek
creek west of Monroe
creek by Monroe
Dick's Creek

North Branch Dick's Creek

basin area (m?)
21,974,000
11,900,000
13,300,000
86,200,000
28,000,000
25,200,000

8,900,000
4,500,000
29,300,000

12,900,000

estimated dis-
charge (m®day)

19,865
10,758
12,024
77,928
25,313
22,782

8,046

4,068
26,488

11,662

applied terrace
area (m?)

249,646
267,595
640,137
651,913
1,009,230
1,020,990
1,357,080
1,610,560
2,089,400

2,794,510
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Transmissivity

A pumptest was conducted at the LeCl well field during the night of Friday February 13, 1998
and the early morning of Saturday February 14, 1998. All pumping at the LeCl, Monroe, and Warren
County Union fields was suspended for three hours to allow the piezometric surface to recover to
static levels. A single well was then pumped at 520 gpm and water levels were measured with pres-
sure transducers in wells 257 feet and 570 feet away (Fig. 13). Transmissivities of 1,505 ft/hr and
1,275 ft’/hr were determined using the Jacob method on the data collected at the near and distant
observation wells respectively. Using a composite thickness of 61m for the aquifer system at the
LeCl well field yields effective horizontal hydraulic conductivities of 55.1 and 46.6 m/day for the near

and the distant wells respectively.

Results for another pumptest conducted on Tuesday September 8, 1992 by Lane-Ohio Com-
pany were also used. The pumpage was from a newly installed test well near Turtle Creek and ob-
servations were made with a pressure transducer in a well 520 feet away (Fig. 14). A transmissivity
of 734 ft?/hr is determined using the Jacob method (Fig. 15). Using a composite aquifer thickness of
30m (from well logs for the test well), yields an effective horizontal conductivity 53.7 m/day (which is

within the range of conductivities determined from the LeCl pumptest).

Ideally a sufficient number of pumptests would be available to correlate transmissivity with sub-
surface geology. This is not the case for this study (or for most studies). The close correspondence
of effective horizontal hydraulic conductivity based on the thickness of the valley fill suggests that
horizontal transmissivity may reasonably be estimated by subtracting the bedrock elevation (Fig. 6)

from the surface elevation (Fig. 16) to determine fill thickness.
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tributary recharge and the areas
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Figure 20. Recharge from streams as they cross the outwash terraces bordering the valley

Recharge
The average annual precipitation for the area of Shaker Creek Aquifer System reported by the
ODNR'’s Hydrologic Atlas of Ohio is 40 inches (Fig. 17). Although it is generally assumed that ap-

proximately 30% of the annual precipitation infiltrates to recharge underlying aquifers, the continu-
ous thick cover of clay and silt over the surface of the lowlands limits the amount of infiltration
(confirmed by the Eh of the water found at the center of the aquifer).

Recharge from streams at the edges of the valley is the major source of recharge. None of
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Figure 21. Model-calibrated transmissivity using a hydraulic conductivity of 47 m/day.

Table 5
Deviation of head predicted by flow model with head measured
in the field
Calibration point | measured head (m | observed head (m | deviation (m)
AMSL) AMSL)
Bern's Nursery 187.85 187.82 -0.03
W-5 189.36 188.71 -0.65
LCI pig farm 189.44 188.95 -0.49
Bogart farm 189.09 193.48 4.39
Nixon well 199.60 199.00 -0.60
mean deviation: 0.52m
mean absolute deviation: 1.23m
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Figure 22. Hydraulic head predicted by the model (contour lines) and observed model calibration
heads.

Table 6

Volumetric flux budget for flow model
constant head in: 48,308 m®/day
recharge in: 57,138 m®day
total in: 105,446 m®day

constant head out: 5,337 m®day
wells out: 100,098 m*/day
total out: 105,435 m®day

in - out: 11 m®/day

discrepancy: 0.01 %
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these streams are gauged so the discharge must be estimated by multiplying upstream drainage
area (Table 3) by 13 in/year, the surface runoff reported in ODNR’s Hydrologic Atlas of Ohio (Fig.

18). A proportion of this discharge determined by model calibration is assumed to recharge the aqui-

fer as it passes over the outwash terraces (Figs. 19 and 20).

Porosity

MODPATH calculates the average velocity fluid flow, v, by dividing seepage velocity q
(discharge per unit area) by porosity n (proportion of aquifer volume composed of voids). Porosity of

aquifer materials ranges from 0.2 to 0.3; a value of 0.2 is used in this study.

Descretization

The model domain (Fig. 2) was divided into square model cells 100m per side. The average
annual pumpage rates (Table 1) were applied to the cells nearest the center of each well field. Hy-
draulic conductivity was varied between 46.6 and 55.1 m/day. Areal recharge by precipitation was
varied between calibration limits from 0 to 30% of total annual precipitation. Recharge by infiltration
from channel loss of streams crossing the terraces along the valley sides was varied between cali-

bration limits of 0 to 30% of the estimated annual discharge.

The model input values for recharge and hydraulic conductivity were varied within the calibra-
tion limits to fit the calibration targets (Fig. 12). Values of 6% and 20% of annual precipitation and
stream discharge respectively and hydraulic conductivity of 47 m/day (Fig. 21) were found to provide

the closest fit the calibration targets.
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Presentation of Computer Modeling Information
The heads predicted by the flow model fit the five observed heads with an average deviation

of 1.23 m (Fig. 22 and Table 4). The volumetric flow budget for the aquifer is shown in Table 5.

Delineation Results
MODPATH can be used to track the movement of particles either forward or backward with
time. The particle is assumed to be transported advectively at the average rate of groundwater
movement (v). MODPATH assumes the effects of molecular diffusion and of longitudinal and trans-
verse dispersion are negligible. If the steady-state flow domain predicted by the flow model is valid
for a future five year period, the travel paths of particles released at the LeCl well field may be traced

backwards in time (Fig. 23).

It should be kept in mind that the delineated well head protection area is conservative; an aqui-
fer porosity of 0.30 would result in a smaller protection area. It should also be remembered that the
effects of molecular diffusion and of longitudinal and transverse dispersion would result in a larger
protection area. Further, the validity of basing travel times on the flow regime predicted by a steady-
state model must be questioned in an area demonstrating a historic and continuing withdrawal of wa-

ter from storage due to overdrafting of the aquifer system.
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Driller’s logs
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: g e L R e |

i St it 'EE.
:::.I, g'j..}:?'%lrp:!- 2
g 68 § J“F

BAILING OR PUMPING TEST
(Specify one by circling)

Test Rate.. 20 7-.G.P.M. Duration of tést,_..;z._..u_.hr
agth of § A Drawdown . S¥ st Da =7
Padpﬂm N i ik Bhﬂc Jag ﬂgFth 'l;q. water ?,, i
pocty of pmpo o ouslity (coas, cloudy, taste, otor) (PLastl

pth of pump lutl:ln:g _
ite of completion.. Pump installed by

WELL LOoG# '\ 40 SKETCH SHOWING LOCATION

Formations Locate in reference to numbered
Sandstone, ‘hﬂm? wﬂm From To State I-Iigh'i:ays, 8t, Intersections, County roads, ete,

_E_L":/ZL O Feet | JoTe — N
2 A 4 ,
Y, 2

el

£

LAV @

X

Bt bah el




EGH:STRUCTIDH DETAILS F

BAILING OR PUMPING TEST

i i 2" E “ 1 ngth ﬂf L‘-ﬂﬂ-hlg “? s é 1| Pumplng Ratu..f.f_qg..(} P M DL‘IIBII.D‘II ﬂf teat._..ﬂ. hl'

1sing diameter

ype of sc {___ngth of scregq._é_@_ﬁ.z. Drnwdnwn.. # .. ft. Date :
7pe of pump.._. R et Static Ievul-depth to water énﬁ .
ipacity of:i_‘.-“,;”.‘n.‘ j Qmﬂty (f;!;gr; chw?i{’ :xte, ndnr} w.,.:“-;g}s*

epth of pump setting

ate of complnuun,.iéf,é.,z e .6.7 ............ | Pump installed ‘|:'.'y‘ ' Ayt

WELL LOG=* SEETCH SHOWING LDC..&TIDN.
Formations te in reference to numbere
sm;';::{'fhﬁg iill.:;stonc, From Lo State Hig&ﬁ:;s, E.Itf. Inffersections, Cﬂﬁntydruads, etc,
BT Y e o ; ffj‘.._f_.{-fff_ 2
Boodn-CLAY. .. dal -
SROMY LI LAY T LS5
RAWNSAWDY- CLA) 119 |22
RAY-SHNDY- CIAY 128 134
duieke=Sanp............] Sencie. i .
IARD-PAN..__ bk [ 169 | |TF
MPER - Beavel 169 " |95 "
SR i e R SRR O B e T Y S.

"'-"-"'""___"'_"""-"'_-'T-"-

pr=m = S el

See reverse side for instructions

Drillmg Firm. ,,.L; (?A _M’ _h?j ﬁ 0 ey ﬁ |




Core #15

NO CARBON PAPER
NECESSARY—
SELF-TRANSCRIBING

Division
65 S. Front St., Rm. 815

. State of Ohio
DEPARTMENT OF NATURAL RESOURCES

A .

v

456767 |

of Water o, P

Phone (614) 469-2646

olumbus, Ohio 43215 '
- -~
County W aAoeds . Townshipwe % (JSection of Township_._é; /

.« ., . . " | iy
Owner M&W ;ess M;ﬁ_s gé&é foldld I 222
Location of propertyﬁi/#: Vst 7 ./ I ¢ & 2 s 4// 4//’/ / fc.’/f <

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST
(Specify one by circling)

1sing diameter _é_'ia.ﬁLength of cas‘ing..,ZZ:._

7pe of screen Tength of screet e

7pe of pump

| Test Rate.................... G.P.M, Duration of tgst.................
Drawdo ft. Dat e 22
Static level-depth to water_.<Z &g 2~

Quality (clear, cloudy, taste, odor)

ipacity of pump.

epth of pump setting.
ate of completion

Pump installed by

WELL LOG* SKETCH SHOWING LOCATION
Formations i £ b d
Sandsg:,dsl:l;, E;:;etone, From To State Higx:;: Sxtl. rﬁ:&’:ﬁiﬁiﬁﬁfﬁé@ roads, et
N
Ft. . o
Z — /rf’//
&
E{
35 \,
%{m%/ 42| FT5 |55 N
o g4 | 45| §
W.
£S5 |20 | \
fz/ z& |70 |\ S
W, 752 |2z 175" 9
S.
Drilling Firm &M‘@ Date
Address WM__ Signed




Core #16

- — e — ey -

State of Ohio

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES

456759 L

NECESSARY-- Division of Water ‘
SELF-TRANSCRIBING 65 S. Front St.,, Rm. 815 Phone (614) 469-2646 ,4///}/ e éa
Columbus, Ohio 43215

County.mt_@/_._. Township A lSection of Township__f 2

MM%W&@% Wﬂz@
o/[fsle P £3

Location of property.

NST
CONSTRUCTION ]?ZA'?;S 2
ising diameter 42 = 2, PY.ength of casing.LZL
7pe of screen, K427k’ T.ength of screentm
rpe of pump

BAILING OR PUMPING TEST
(Specify one by circling)

Test Rate..... L@ 7 G.P.M. Duration of test...&2. ..

Drawdown..<bZacé st DateW:Z;
I &
A7

Static level-depth to water.
Quality (clear, cloudy, taste, odor)

ipacity of pump.
epth of pump setting.

ate of completion Pump installed by.
WELL LOG#® SKETCH SHOWING LOCATION
Formations re
Sands;::ve‘,efl:ai};, lcilx:estone, From To State Higlf‘v::;;,e Si?. Eﬁiﬁ%g:i;:s?ggitydroads, etc
o/ 0Feet | sy Ft. N.
. A S e T
Lt Cran| Lo | 257
Was/ 14 /5 132 =
30 |35 TN N
: v co
75 4o AR °§
— ™ - N
(o | 7% W \\ BN
_Cme_.i’ /29 /7 y / ‘e ;ﬁ . x
wadon al - FE| 74 (a K7
22 2 425
S.

Drilling Firm éié..mﬁu&%

e W

Address

Date

72 Signed | 4
ON teo i



Core #17
4

NO CARBON PAPER
NECESSARY ~
SELF-TRANSCRIBING

ounTy__Warren TOWNSHIP

State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square
Columbus, Ohio 43224

Turtle Creek

Loy

547513\/

SECTION OF TOWNSHIP

wNEr.. _Municipality of Monroe

ADDRESS

OCATION OoF PRoPERTY Municipal well field, east of I75 South of SR. 63

CONSTRUCTION DETAILS BAILING OR PUMPING TEST
(specify one by circling)
ing diameter 12" Length of casing 114'7" Test rate 500 gpm Duration of test 8
) of screen Cook w-w Length of screen 25" Drawdown _‘i______.___ ft Date 12/ 18/ 79
y of pump Peetless vertical turbine Static level (depth to water) 35
acity of pump 500 gal @ 80' TDH Quality (clear, cloudy, taste, odor) Clear
*h of pump setting 83!
 of completion__S€ptember 1979 Pump installed by (test only)
ELL #6 WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, Locate in reference to numbered
limestone, gravel, clay From To state highways, street intersections, county roads, etc.
y 0 ft 7 ft N
dy Clay 7 40
dy Clay 40 67
dy Clay 67 75
y & Stones 75 110
d § Gravel 110 115 S'.Ra 63
d § Gravel § Large rocks 115 120
g FIY
d & Gravel, Large rocks 120 125
d § Gravel, Large Rocks 125 130 W P
d & Gravel, Large Rocks 130 1375 '? wTP
Sand § Gravel 13715 139 H
ORILLING FIrm__Moody's of Dayton, Inc. pATE.  Jan , 1980 ﬂ
ADDRESS 4359 Infirmary Rd., P.0. Box 123 SIGNED
Miamisburg, Ohio 45342 P
B1£ addisinnal snana io naadad ¢~ ~nmnlata wall lan  1inn macs macmnndlion aombincad famn e




Core #18

\A4

NO CARBON PAPER
NECESSARY—
SELF-TRANSCRIBING

-1’

L b & 4 aan . LA AY N _J1 1HNB A J .‘-.\

) State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division

65 S. Front St., Rm. 815

Columbus,

Countymzﬁ_. TownshipWSection of Township
¢ . f ¢ Ut yré
Ovmer &ss s toa” 0/ Bealo@ical ~ dadess

Location of property_ﬁm L7 ; g g7z .S v/ Ltz

A

v/

of Water 456755 Y -
Phone (614) 469-2646 H— Y AOE
Ohio 43215 :

=2

r)

0/

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST
(Specify one by circling)

wsing diameter ..C:MJengﬁ of casing_é%
7pe of screen...2acés . Yength of screent.f

Test Rate..-j..e ......... G.P.M. Duration of test..... . .
Drawdown 5’{ ft. Dat

r27¢"

7pe Of PUMD e R AL Static level-depth to water.
pacity of pump Quality (clear, cloudy, taste, odor)__ﬁ&_éb__‘
epth of pump setting.
ate of completion Pump installed by.
WELL LOG#* ———_MSHOWING LOCATION
Sundstons e timetone, | Brom | 70 | saee rghoeger 8 Toeavnctons oy rosts, ot
. ﬂ‘-éé _____ "0 Fett /5"Ft._ N.
Eacut Stad 28 T L ”.
Flae stad 2y 13¢
f?(é’.«.[ﬁd ded | T ? ¢ '} S‘
o Y
-~ @ " Zj s LABRT €6 3 T
.42,4%_5__&3.:/ 72150 W i
S Fo |85 \vg
Tnello Rty | 5 |75 O\
e/ Ginel| £5 | X 3
w4 ler ,f /f//‘ g J
walen al 257 ;

Drilling Firm £Z4 W &/

Address @MWES_ELZ/E Signed
I‘Qb V)

N ’
M Date




Core #19

e e W
' _ State of Ohio ’ (/

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 456756
NECESSARY— Division of Water . -~
SELF-TRANSCRIBING 65 S. Front St., Rm. 815 Phone (614) 469-2646 MN-2 ¥E /7

Columbus, Ohio 43215 -
County Wartewv Township..&bﬂf.@ﬁffdéecﬁon of Township F -2
. V&, ‘
Ovwner Sur -] 4 /

. A /
STl /2 )21 S P/ @

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST
(Specify one by circling)

ising diameter _LZﬁ_Length of casing..zz.z__

rpe of screen..<222.2°¢=_ Yength of screen |

Test Rate.... 2@ 4. G.P.M. Duratiog of test....... / ...... 1
Drawdown..-

rpe of pump Static level-depth to water S
ipacity of pump_m Quality (clear, cloudy, taste, odor)__Qém__
:pth of pump setting.

ite of completion

Pump installed by.

WELL LOG* SKETCH SHOWING LOCATION
Formations Locate in reference to numbered
Sandstone, shale, limestone, From To
gravel and clay State Highways, St. Intersections, County roads, etc

0 Feet — PEt. -N°

B /0-JFt. | .
=725

.25 ]

shfe BT E .

—ia

U o /74/




Core #20
. _(

NO CARBON PAPER
NECESSARY -
SELF-TRANSCRIBING

OUNTYM«[L:M

e e

State of Ohio
DEPARTMENT OF NATURAL RESOURCES
Division of Water

Fountain Square
Columbus, Ohio 43224

TOWNSHIP... nk7‘€ (pfé‘é./fSECTION OF TOWNSHIP ‘;

—_———e—— - - —  —-— -

v/

619137\/

WNERM

ADDRESS 54/"4’ o8 46‘54/0/)3 o

OCATION OF PROPERTY

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST

(specify one by circling)

4 . Length of casing 6 ?

| Test rate__&__o— gpm Duration of test_i___

igdiameter —_— ]
OO 35 # ' 2

) of screen éj 7\0 Length of screen_i_____ Drawdown _.3_._ ft Date / 0/'(7 / 53
y of pump Static level (depth to water) #L y"

acity of pump Quality (clear, cloudy, taste, odor) ¢L

th of pump setting

3 of completion

Pump instailed by

WELL LOG*

SKETCH SHOWING LOCATION

Formations: sandstone, shale,

Locate in reference to numbered

limestone, gravel, clay From To state highways, street intersections, county roads, etc.
T" ;> $0/<« 0 ft G N
SROWN CLAY & & RAEL. 6 (d
LLve <ceAy (A | 25
Sdypdciay 35" | #¢#
DirryY SALD ¥ | 52
LBrde ecny JS2 |J5®

SY

VeRry DRy CRAVEL

LoArseE SAvD ¢ A

N mu!ﬂj

S

DRILLING FIRM ,'/” é'/(/)h’?' Co

Anonzssmwg_@ﬁ_

SIGNED W, .
7’
| additional space is needed to complete well log., use next consecutive nupfired Yorm. v\

DATE /// Z} /f}




Core #21

L W \/
. - State of Ohio
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 456766
NECESSARY— Division of Water
SELF-TRANSCRIBING 65 S. Front St., Rm. 815 Phone (614) 469-2646 A *ﬂ 27

Columbus, Ohio 43215

County_wé‘:dé_ Tmsmpwon of Township L~/

QZL ;ma{ (%g"z/gg 4;&; agz‘r%ddmg /5 154 2,
. I/ O¢ c
Location of property.X > A e,
CONSTRUCTION DETAILS BAILING OR PUMPING TEST

(Specify one by circling)

asing diameter __ & O:&2 T ength of caslng_Zé_/__ Test Rate.... 22 Y-...G.P.M. Duration gf tesy.....2m......

ype of screen Length of screent. | Drawdown..22.£-.£. ft. Dat
ype of pump. Static level-depth to water
apacity of pump Quality (clear, cloudy, taste, odor)__ﬁ@é_
'epth of pump setting.
'ate of completion Pump installed by:.
WELL LOG* ‘ SKETCH SHOWING LOCATION
Formations .
Locate in reference to numbered
Sandsgx,elslgl;, iil?yestone, From To State Highways, St. Intersections, County roads, et
0 Feet | 25 Ft. N.
10 |26

14 |35~ sigle 87 63
35 157
ST |75

<P ~
] Ww. Qe
R
N
3

- W244
/246 /7€
L2E L2




Core #22

W:In LV AND VKILLING Khn

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

NO CARBON PAPER
NECESSARY—
SELF-TRANSCRIBING

Division

65 S. Front St.,, Rm. 815
Columbus, Ohio 43215

County__%}.l.’.’&.‘f_‘/__ Township. 72/” Yecn et Section of Township

454191V

1

of Water
Phone (614) 469-2646

Address 24 b/ aicliel £

Owner P RAiplk }/M@—

Location of property—. =22 <

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST
(Specify one by circling)

ising diameter _Q;Z:._Length of casing e
Length of screetlem

rpe of screen
rpe of pump

Test Rate...ccoeeeeeee.. G.P.M. Duration of test..... ... 1
| Drawdown ft. Date_ T — T= 77
Static level-depth to water.

ipacity of pump.

Quality (clear, cloudy, taste, odor)

:pth of pump setting.

ite of completion

Pump installed by

WELL LOG* SKETCH SHOWING LOCATION
Formations Locate in reference to numbered
Sandsg::,elsl:ag;, }:ill:yestone, From To State Highways, St. Intersections, County roads, etc
Ity 0 Feet | /5~ Pt N.
B p Gl AN s
L/lty /% | as” ’
[ e 5K v ¢ As= | 5

2 Aules Dhj)&p

Lo W e N

25

714 S.

Drilling Firm /'/méﬂbe— ly .

Address Moy STV g L e p e Signed__w

Date J"/?‘ Zy




Core #23

ﬂ LA 4 4 - WmE v - BME N -‘1‘ )'-‘-
" . State of Ohio .
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 456764 \il
NECESSARY— Division of Water -
SELF-TRANSCRIBING 65 S. Front St.,, Rm. 815 Phone (614) 469-2646

' Columbus, Ohio 43215 . :
County_bﬂé_/l'_”“‘__’__ Townshlp C'W(Section of '.T.‘ownship.._...éz ’/
Oowner Eosirr Lo Address ézﬁMﬂZz@

7 / 7, - {) . //
Location of property GX 22 [l Z L] (E 272 Zdzll M

BAILING OR PUMPING TEST
CONSTRUCTION DETAILS (Specify one by circling)
ising diameter .M’:Length of casing.. 1 Test Rate............. G.P.M. Duration of test.............. 1
rpe of screen Length of screen_______| Drawdown ft. Date.
rpe of pump Static level-depth to water
ipacity of pump Quality (clear, cloudy, taste, odor)
:pth of pump setting.
ite of completion Pump installed by.
WELL LOG* SKETCH SHOWING LOCATION
Formations
Locate in reference to numbered
Sandsg:,elsh:g;, Blz;l;stone, From To State Highways, St. Intersections, County roads, etc
0 Feet | 4/5 Fe. 1 N.
Lona Sitome | F57 |20 %
<\ ——) /
L//% W et
]
™~
| N
\ ‘—\—\.7\_ .
- Ny ) #3
) L_; \ s
Sprr 07 St

Drilling ¥
Address



Core #24

WE’/‘» LOG AND DRILLING R RT
. State of Ohio

NO CARBON PAPER
NECESSARY -

DEPARTMENT OF NATURAL RESOURCES
Division of Water

Fountain Square

SELF-TRANSCRIBING

OUNTY WARPe A/

Columbus, Ohio 43224

TOWNSRHIP ;‘lé r/(o ("é ee k‘ SECTION OF TOWNSHIP

)WNER ‘B R I'/-\N ’BU(;/G’KS

ADDRESS cke/

OCATION OF PROPERTY & / 37 NicKe/ Kd, Lebawes

614165

Le

CONSTRUCTION DETAILS

( BAILING ;R PUMPING TEST
fy one by circling)

ing diameter é " Length of casing_z_s_:_’__
8 of screen Length of screen

e of pump

acity of pump

th of pump setting

Test rate_‘j.;_ gpm Duration of test__~§_
Drawdown — %2 # Date

Static level (depth to water) S - #£- 53

Quality (clear, cloudy, taste, odor) C e A yad

3 of complation

Pump instatied by A/ﬂ A /A/ S7 A //C’OJ

WELL LOG* SKETCH SHOWING LOCATION
O mastone. gravel. clay " From To tate highwame . Stroet intoracations. sty roads, etc.
C/loyd - SANI on_| 20 ® N
Shalc 2¢ 25 7
L INE STONE 25 | &4’

DATEL AT H0¥ 64

STATE RouTe b3

ONIo N

NicKe /! #

27

ko

HAMITCN Rd.

S

Don Bares

Water Well Drilling
3504 Greenwood Drive

DRILLING FIRM

ADDRESS

DATE /'—\\g‘ 5 gj

SIGNED

*f additional space is needed to complete well log, use next consecutive numbered form.



Core #25

\AMN T EmwW SRl ewr LA AY N 1 THA A NN )Y wiih 1
. ( State of Ohio -( v
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 614170
NECESSARY — Division of Water
Fountain Square
SELF-TRANSCRIBING Columbus, Ohio 43224
ouwrv..@ﬁ Aﬂﬂf "[ "rownsnmjﬂ/€ T/f Cfeek SECTION OF TOWNSHIP
swner_ V8 fﬁ@,ﬁ [ j@ﬂ Ge R ADDRESS CcHe . ZC‘-’ Z
.OCATION OF PROPERTY é€}05 /V/de/ /éi-, /854/!/5/1/ :
e P N\ -
CONSTRUCTION DETAILS (_BAILINGAOR PUMPING TEST

{specify one by circling}

V4 ;
iing diameter é Length of casing___3_£__ Test rate_déﬂ.___ gp’n.{ Duration of test_L
e of screen NeNE Drawdown __Z 00 ft Date e

e of pump 50 ‘b n ﬁﬁSZ,& /e' Static level (depth to water) 30
vacity of pump /ﬂ é p M L) Quality (clear, cloudy, taste, odor) c /C"’ A /€
P
ith of pump setting V42 5 —
e of completion 4-3-83 Pump installed by DN Bﬂ /[ES
WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, Locate in reference to numbered
From To

limestone, gravel, clay state highways, street intersections, county roads, etc.

a/A (/ 0 ft 20 § N
SANA R0 JO -~
Shale Fe | 3¢ N
LI ESTonE J¢ | //0 3 \
VQRTIeR AT 4e-50° N -
S
£ N

W L amilTeN Rd.

/ 7/

’ t
I ;‘;’

- . S

DRILLING FIRM Water Well D"!I_"_‘Q DATE g/ — f\g _
~3504 Greenwood Drive

ADDRESS_ Middiotown-Ohio45042——  SIGNED

®)f additional space is needed to compléte well log, use next consecutive numbered form.




Core #26

WE’J’ LOG AND DKILLING R?‘DRT , v
. State of Ohio ’
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 61416606
NECESSARY — Division of Water

Fountain Square
Columbus, Ohio 43224

IOUNTY /l//‘?’/ele CN TOWNSHIPM&.&_— SECTION OF TOWNSHIP

SELF-TRANSCRIBING

JWNER JAMES EoX aopress [/0_/RAIls END 5 Maaz_fa_
.OCATION OF PROPERTY L 0 & 7 AamilTon Rd - LebANo N
T
( BAILIN?R PUMPING TEST
CONSTRUCTION DETAILS | 2 ey one by circling)
;ing diameter é Length of casing_é:_S_L_ Test rate._..d__L gpm Duration of test_L
e of screen )\/ PN = Length of screen e 1 Drawdown _m___ ft Date 2 - & — o
e of pump 5 L)b Mmeprsy b /e, Static level (depth to water) 92 7
iacity of pump 1O é p M Quality (clear, cloudy, taste, odor) /C&M—/
’
ith of pump setting ?5
e of completion g/ ‘? - 3’ Pump installed by DL" Al B Vo) 7;&
WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, F Locate in reference to numbered
limestone, grave!, clay rom To state highways, street intersections, county roads, etc.
O Land 0ft 323 N
B 7 ] .,
XM 2el. 22 J 5D
'ﬁ«.[l/b MJV é; é‘,
2
s
S N
R ™
b
r”f M
w N
E
HAMITTON R3 41
tuef/l
‘ <
VY 1 ‘
Don Bates

pRILLING FIrRM_\Water Well Drilling pATE [\ ?" 25 &3

3504 Greenwood Drlvo

ADDRESS SIGNED £ el

Ohio 43
®1¢ additional mce i8 noe&d to complete well log., use next consecutive numbered form.




Core #27

—— g - mmmmm e -

Yy -1
”

NO CARBON PAPER

ERW W SUl YA I CUNETESEES W W -‘—-(

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Te w

533630\/

Division of Water

NECESSARY -

SELF-TRANSCRIBING Columbus,

OUNTY mrr@m

wer_Richayad, Wilson

TOWMH:PM‘SECTION OF TOWNSHIP

OCATION OF PROPERTY &er&d:; Rd«a

Fountain Square

Ohio 43224

I‘ ce—/e

ADDRESS l

% E. Bostir- Wacrenkd, YS!

CONSTRUCTION DETAILS

( BAIL‘INGEPUMPING TEST
i ne by circling)

G O |

ing diameter Length of casing,

2 of screen Length of screen

2 of pump

acity pf pump

th of pump setting

Test rate__j___ gpm Duration of test __. ! & -
Drawdown M_QM/R Date ‘—l ‘ (0 \% \

Static level (depth to water)

Quality (clear, cloudy, taste, odor)__do Qd LL

Sl (o, 19%)

» of completion

Pump installed by

WELL LOG*

SKETCH SHOWING LOCATION

Formations: sandstone, shale,

limestone, gravel, clay To

From

Locate in reference to numbered
state highways, street intersections, county roads, etc.

0 ft

ToPSa

JU'OUJ o

ncl (’lc-fu (o6 | &9,

a3 | 31

A1 1 &7

X [
";iioa, %tcu !

b1 | &9

Ynd 9 &ravel \_7q (L0

mestone -Shole | (oD

w ﬂ;ﬂi klfl

DRILLING FirRM___IRFADGLY VE(LL DRIAMG
P.0. BOX 294

(513) 726-6529

ADDRESS

;Mq__ab ;199\



Core #28

WE( " LOG AND DKILLING RE("KT

State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

NO CARBON PAPER
NECESSARY =
SELF-TRANSCRIBING

X

OUNTY___ Y2 N\

'WNER

SO ol
D

.OCATION OF PROPERTY

sozezzv

Townsulmm;sscnon OF TOWNSHIP "

ADDRESS __V \ % e Doe “\a»&

CONSTRUCTION DETAILS

n PUMPING TEST
—SpECcfy one by circling)

oo

'
ing diameter Length of casing \4 Lo Test rate_____L_ gpm Duration of test_zg__
e of screen Length of screen Drawdown A\ 3‘\*-’* Date
e of pump Static level (depth to water) 20
acity of pump Quality (clear, cloudy. taste, odor) (.)«-e PNl
ith of pump setting
e of completion < - 3\ "-W(,u Pump installed by L4 S
WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, F T Locate in reference to numbered
limestone, gravel, clay rom ° state highways, street intersections, county roads, etc.
Xoo 3N or 3" $ <N
e = | < " T
DS \M—«Q@ 'i/ 1< X L«&QQ

BV o=

.

e

Ve

LIt

TRE ALWAY WELL oo i AG

DRILLING FIRM

3775 Tavlor School Rd.

ADDRESS

riaxuiton, Ohio

DATE

SIGNED




Core #30
WEV- LOG AND DRILLING REF'ORT

. ~ State of Ohio \\/
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 594635
NECESSARY — Division of Water

Fountain Square
Columbus, Ohto 43224

'OUNTY (/UA )@ 'q (A M Townsmr’w SECTION OF TOWNSHIP
)WN!RMJN&I& aooress 2265~ ST, LT. T/ -50076; /é’é
.OCATION OF PROPERTY 2.2 LS~ ST PL 74/ 50:/7‘/1/. LebrNonN

SELF-TRANSCRIBING

NG OR PUMPING TEST
CONSTRUCTION DETAILS BAILING OR PUMPING |
" -t - —
ing diameter é Length of casing_[_&_ Testrate.__ {2 gpm Duration of test__\_f’_
e of screen A/ ONC Length of screen Drawdown /0 Date TZ-17-F%
e of pump Srbmer 2 é ,Q Static level (depth to water) &o
acity of pump /[0 €. /0/ M. Quality (clear, cloudy, taste, odor) Clernrl
th of pump setting L15"
2 of completion T-XP- 22 Pump installed by Don B AleS
WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, Locate in reference to numbered
timestone, gravel, clay From To state highways, street intersections, county roads, etc.
SAND~ Ahayeys | O slo N
HARd Pan Lo | oo
C/lAY Leo | Jfzs T
SHNd-~Cravel | a5l suo’ < jale  Reole * ¢3
LRA VE Y/ /YD XA
' —_ .
AVATen AT 145 N HAm /e N
3
%]
~
. S
w Hamillzy R4 N
N\
NI
<
A N I
v ¢
¥ XSS
LN
V)
| Don Bates '
JRILLING FIRM DATE 7 9? ,9 - g .2'
ADDRESS Ni:%tg’“"g:;’d Drive SIGNED
® )¢ additional space is neodoz,& comp?et%’ \9942 log. use next consecutive numbered form.



Core #31

( State of

'LEASE USE PENCIL
OR TYPEWRITER

DO NOT USE INK.|

County \/l//‘) REEN
Owner Viee AEE oF

Township.

DEPARTMENT OF NATURAL RESOURC
Division of Water
1562 W. First Avenue

, Ohio 43212
e are

v
36655

Ohio ( .
ES

Section of Township

Address

Location of property. /‘1 A4S g Aj/ &

Werere Wor ), 8

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST

asing diameter .....Z..’.g.-...._...Length of casing... L.
ype of screen Coo kK 5'eA5iength of screen. &
ype of pump M Tur BIE.

Pumping Rate.2.2.9_G.P.M. Duration of test.}.z.%.]
Drawdown.. L2 ft. Date 2/ 20/ €y

Static level-depth to water/( 6. _BASE ¢£ LML

apacity of pump 5 99 8PH

Quality (clear, cloudy, taste, odor) Clear

o

epth of pump setting &2 Y
ate of completion. /55 /5: £

, - -
Pump installed by ol CRAN £

WELL LOG? SKETCH SHOWING LOCATION
Formations ocate in reference to numbere
Sandséc;;l‘e’;lsh:;(el, Lilr:;stone, From To State Higl'{dway;, St. Inftersectiotns, Cantyd roads, etc
0 Feet Ft. N.
(ot 5200 | O | 2 |
Llae cfay | 2 |77 . MASON, 2
?Ze_é._g{g@;ﬁ@fxcaﬂi_Zfi | 75 300  WATER WoR )
Ve
Lg_q_gq_-ﬂﬁfll/.{_{ ________ _2\_5_? _____ ?_\_j:.__. H/M /de// /@ é‘ /5
Corarse sarzd | 95 /25 \
W. % ]
e ] )
- . ’ sV i‘
STozer delaifl e N
- b\
Qo 15T M GO | S S N
2lom Site o | | ] S %
X
————————————————————————————————————————————————— e § Q
S S 35%
————————————————————————————————————————— b e ] See reverse sge .for instructions
Drilling Firm WWCfAﬂ/ g o< e e emeemmsanm Date ;Z ,/ 23 /‘ /
Address Tj/f&/rﬂlﬁd #L2 Signed %%M‘

2Tf aAdAditiAanal enara ia naasdad tA rAarvanlata wwrall TAx

1M0a navk ~cAansanniticra miarmahawad A



Core #32

Yy =m W W Sl YRr WLl mimiINtW TuEs JEL B
: ‘ State of Ohio v

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 4 8 7 O 2 5 V
NECESSARY — Division of Geological Survey

SELF-TRANSCRIBING Fountain Square

Columbus Ohio 43224 Phone (614) 466-5344

) ﬁ(-&/i
coney W27 ot (LA ] SmCToNor rownse 2
OWNER C’ y o g ADDRESS d/é'///ﬁf C’/ /)/ 5/4
_OCATION OF PROPERTY A{?/’/J’A A/z’// , ;/ /7/{//7 d —

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

{specify one by circling)

sing dzmeter / 2 Length of casmg_zL Test rate_LZZL gpm Duration of test&y
Iﬁg Lok g
e of screer(v 5/4/4/6}') ‘/fengt of screen_lL— Drawdown_&z_ ft Dateﬂ}/; <
//o s &
»e of pump _M_&:QLMC____ Static level (depth to water) [74

vv

pacity of pump / 28 &2 Quality (clear, cloudy, taste, odor) C/é?f/
- -
pth of pump setting i X ﬂ
te of completion éﬁ/_/o /2 ¢ Pump installed by_u/- (‘ /’Jﬁt_’ﬁ
WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, Locate in reference to numbered

limestone, gravel, clay From To state highways, street intersections, county roads, etc.

'7";’0 sos/ 0ft 3 —N~ o
22— [ hson vz //
/19 |1 8/ z/.

b pd Lo, s/ s | [~1eld 30
EMM,/ g5~ | 90 Maseoy culgomer
Sazd 76 | jo 0
Q_ZJ_M;Z‘A%&LJ_P 0 |}20 3
;gﬁLaLzzzzé«mm’ (o3 \]) 7
2ard (/71 /2 ¢ |W

S oasgrs gl !

724 ARV 87/34
Heit 2 37~
Nex 1 yad

Aext | Se¢” g
Nex 7 N\ FZ Ty

Lo7Tom | 57 |52« S

DRILLING FIRM—M—%—— DATE 7//f/7/
aooress 30X 3% Spandes O s.mo%

-

k ]

’

Py vg/) WA

L4




Core #33

vy

NO CARBON PAPER

- W o uw e LA A R 1 LR R J -\1

State of Ohio

yuw n

V4

DEPARTMENT OF NATURAL RESOURCES 4 5 6 7 6 O
NECESSARY— Division of Water //
SELF-TRANSCRIBING 65 S. Front St., Rm. 815 Phone (614) 469-2646 = W V4 0
Columbus, Ohio 43215
County VA rtE2 TownshipWSecﬁon of Township E -2
Owner Sil W7y £ Yaddress . - ety 0/;«
< V4
Location of propetty._o” f[f-/f A) f 25 o7 ﬂ AL/ //?:‘/ ﬂ

BAILING OR PUMPING TEST
CONSTRUCTION DEW,{ /25' (Specify one by circling)

ising diameter _L_.Qa.el_l‘..ength of casing.
rpe of screenZ 2247 . Length of screenm |

rpe of pump

ipacity of pump.

Test Rate.--_.zg..'t...G.P.M. Duration of test........ & ]

Drawdown.eZ2Z__ft. Date_%,lé_fz

Static level-depth to water.

Quality (clear, cloudy, taste, odor)_ﬁ‘éﬂa_____

:pth of pump setting.
ite of completion

Pump installed by.

WELL LOG* SKETCH SHOWING LOCATION
Formations Locate in reference to numbered
Sandsg::,elsh:é;, tilx:yes tone, From To State Highways, St. Intersections, County roads, etc
3¢ Pt N.
35 | sl KLES

RT >3/

STa/E




Core #34

NO CARBON PAPER
NECESSARY—
SELF-TRANSCRIBING

State of Ohio

DEPARTMENT OF NATURAL RESOURCES

Division

65 S. Front St., Rm. 815

Columbus,

- v
of Water 456761 . /‘
Phone (614) 469-2646 A

Ohio 43215 -

Countymm___ Townshlpﬂh.ﬂéf&ééi&cﬁon of Township & -2

& ddressmwﬁaé‘
<
'3

’

Owner

Location of property & »

e (T E0 /L

”

(/

-

»
{4 4

CONSTRUCTION D

)
(/7 ¥ A Ce7 fic 2 G ” - £ A 4 A 2
A/
BAILING OR PUMPING TEST
f

(Specify one by circling)

ype of screenc2kgr 47 Length of screefoe | Drawdawmﬂft. Date.%::&f

ype of pump
apacity of pump.

epth of pump setting.

A

Static level-depth to water. 74

Quality (clear, cloudy, taste, odor)

ate of completion

Pump installed by.

WELL 1LOG* SKETCH SHOWING LOCATION
Formations Locate in reference to numbered
Smdsgx,dshgg g::yestone, From To State Highways, St. Intersections, County roads, et
‘?/_/ r S / 0 Feet | /o Ft. N.

‘C’%E 52,’3};:‘ /|

..Zz

.

/£ _iwénw/

F5

/ 20

e

Mww /29

[ Fs”_

SIATERT (3




Core #35

\AJ E{
\

NO CARBON PAPER

NECESSARY— Division
SELF-TRANSCRIBING 65 S. Front St., Rm. 815
Columbus,

InWel IV MWNRIkikiINtW '\ﬁ(

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

‘m W/
of Water 4 56m76’54’y 7 ;
Phone (614) 469-2646 s
Ohio 43215

Countylwfﬁézé.__. Township r E# £k Section of Township_é_z_____

Owner Muﬂéité;éul&&%.mm»
Location of propemﬁmww

o/

BAILING OR PUMPING TEST
(Specify one by circling)

CONSTRUCTION DETM 25
18ing diameter .é_ﬁl.al_laength of casing..z.l___

7pe of screen. 224 .. Length of screen

7pe of pump.

ipacity of pump.

Test Rate.... 24~ /..G.P.M. Duration of test...... / ........ ]

Drawdown. 22La & ft. Date_%_zz____
Static level-depth to water

Quality (clear, cloudy, taste, odor)_m.&l’_‘_

epth of pump setting.
ate of completion

Pump installed by.

WELL LOG#* SKETCH SHOWING LOCATION
Formations Locate i £ ¢ bered
Sandstone, shale, limestone, From To State Highw:;s,e Sz li:l&?s%g:io:s?gu;i; roads, etc
gravel and clay
0 Feet | 74 Fe. N.

y L, | 25\ 20 Tr ] ERT ES
%m.%ﬂg./ﬁ_é_ Z0
ng Sl 25| Lo

BB 22

(b Bl ) 2

-_a

M/J/L

T S KT8

|

Dritting Firm L L_W/2 &7/ Qm%f Date

Addtes(




Core #36

- 5L State of Ohio - f / /
PLEASE USE PENCIL ¥ DEPARTMENT OF NATURAL RESOURCES .
OR TYPEWRITER, ™ Division of Water :
DO NOT USE INK. 1562 W. First Avenue No. 271303

Columbus, Ohio
Tur Hrle Crec V'S

County. Warren Township..ngheap-Cpeel----Section of Township..........cooooi
OwnerState..of-Ohic..Dept..of-Highways....Address §.Broad-St-Golumbus -Ohio

Location of property...kiebanon - Correctional —LRSELtubLom oo orssroeemeeeeeeoeeeoeeee e

CONSTRUCTION DETAILS ) BAILING OR PUMPING TEST
-asing diameter .5 L Length of casing....45......... Pumping rate..... ... G.P.M. Duration of test._._._.____
‘ype of screen Length of screen.........._... .. Drawdown._ ... ft. Date. ...
‘ype of pump..._.......... DRY. HOLE Developed capacity.................. DRY--HOLE weeeeee
-apacity of pump : Static level—depth to water...._.__._._..._._..._.._......._.
lepth of pump setting Pump installed by. ...
late of completion...._............ 8/19/6) e
WELL LOG SKETCH SHOWING LOCATION
Sand Forrlr:a;io?.s F T Locate in reference to numbered
andstone, shale, limestone, rom 0 State Highways, St. Intersections, County roads, e
gravel and clay
Fill 0 Feet | ..2..Ft N.
Clay 2 18 $
\
Hardpan 18 44 e
o
% N
Blue Shale and Bedrock 44 185 N
2 N
ot
Qx\ 6 PosT &
DRY HOLE W.— LERAZOV < ran A E -
Pulled Pipe and Plugged hole
CORRECTIc1A
s T
S.
See reverse side for instructions
Drilling Firm Scott.Well Drilling......... Date ......8/19/61
Address .5859.fpantfoprd.-Rd Signed ..%(.2/ .......

NawtArn Okl A ur T O ma



Core #58 - State of Ohio 1 w
PLEASE USE PENCIL DEPARTMENT OF NATURAL RESOURCES

OR TYPEWRITER. Division of Wat :
DO NOT USE INK. IH!W.FI:HA:::;- No. 257926
Columbus, Ohlo
mum._ TnmhipMmﬁ_.__-juﬂnn of Tm-hlp__ij'. ............................ e
. a-‘e"-'* .......
25 on Mctlos oo Bl -..
e ——
CONSTRUCTION DETAILS BAILING OR PUMPING TEST
asing diameter ,ﬁi‘lﬂ_l.nm of casing_ L Pumping rate_/ O _G.PM. Duration of test 2. |
ype of screen Length of mrﬂgi’mlt. Hlt:%.i‘.i'.‘.{f_é
ype of pump loped :qulty_ﬁ:_ﬂ_d'_ﬁ_'tﬂ- LBl
apacity of pump tatic level—depth to water i wian
iepth of pump setting.. installed by ki W
ate of completi JMﬁm
ELL LOG SKETCH SHOWING LOCATION
Formations Locate | i umbered
B""d'::_‘:':*ﬂ'h::;' El':’;““h From Te _ | State Highnl;:: EI:.. &;::::::i;::cwmr roads, ef
e 0 Feet | .L&. Pt N.
#,ﬁé’.&? /2 |72
7 va |80
7 Abatorvis
W.
“— /M - X, |
I~
= a
-1 |
'i.ﬂ-.'- \
B ﬁ
S.
See reverse side for instructions
~ Drilling Fi _ﬁgﬁi_ﬁﬁa ............. Date .. _ff'ﬁf&'x{uu_ et 4

Address M Signed .

ﬁ""_&}!

—,



Y -?' -—E R R L 218 1 1 L i n-.{ .-
Core A State of Ohlo V'
NO CARDOM PAPER DEFARTMENT OF NATURAL RESOURCES ;
HECESSARY = Diviston of Waler 595 DES
SELF-TRANSCRIBING ml:m““““m d

OUNTY Wagrhed TmlHIFM SECTION OF TOWNSHIP, 37
en LRANKLLY -] £Bhwol SEWER DY oness 32 E.S1svel ST Lrgmney

OCATION OF PROPERTY LIN1ex ""ﬁ'] =~ Warpperw e Owso

CONSTRUCTION DETAILS “ll-t“__“ JOR PUNSINS YusY
FHHMMHWL m.ﬁu_.u Dﬂj F‘/r;
v of pump ' s vt s o ey <
scity of pueg Oheality (claar, clhoudy, tadns, odbor] £ L
& of puep setting
b o eampletion Pumg inatalled nl’l"_iﬁﬁ.ﬂf

WELL LOG* SKETCH SHOWING LOCATION

Fomatkons; sandsions, shale, Locate in reference 1o numbsred

|maeltong, gravel, £ley From o state Bighwoys, Siresl (MerSaClon, Cointy roads, eic.
Z .E P Spie Qn L7 h
Siat e Lhay L BT

~Somerpecony 10 |59 |

Lhry SpndicRaver| 59 | £©
AL 4 LRAVEL de-te| L0 -
SANpcrarer bd-20l 70 | TO 1706
e CppveL30-s0| §0 | §¢ | R :

X £y - fi‘ /N | o — I
ERAY SILTY Clar| [/ (1 /20 |W LRI

DEPLTH SFVE it £71

§CCON $7ape o35 Srece IQ8ced

LT g5 FRpllP¥s
Telr #Fr M S5 icer
Nexr 225 & |70 seor
RITey 4FT w |8OSeay i
! S

ORILLING FiRM L’P/ﬂ C-’fﬁf DATE g}'_,f f’; /i

AP,
Amnu:w ok "'H'“—Mﬂﬁ-‘\

B pditlonal space |8 readed o complates wall log, ues next consescutlve numbsred lom. P

S

it P E R




Core B

WEL"’ LU A

NO CARBON PAPER
NECESSARY -

SELF-TRANSCRIBING
-

WUNTY WAR K Fl/

—
TOWNSHIP ”

wen L BANTELIN ~LELANG

NP VUKILLING lu:r{" By )7

State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

596057

Columbus, Ohio 43224

JCATION OF PROPERTY

(INI1OKN RD

LE CREE/ sgcaa%u OF TOWNSHIP 3/

oy SEWER piSTRI

ADDRESS 320 E:-Sl evEER 2'7—
L EEAION, OH

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST

(specify one by circling)

#

ng diameter ——— Length of cgsing
Coin STAMEESS 7 €2

X3

Test rate el e m gpm Duration of test__'zs.i_____

of screen Length of screen /"5_ Drawdown 9 é* ft . Date K / Z / 47¥ 7
of pump Static level (depth to water) ﬁ/ /o) g
icity of bump Quality (clear, cloudy, taste, odor)
h of pump setting
of completion Pump insta||éd by W C K A ’\’{ F
WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, Locate in reference to numbered
limestone, gravel!, clay From To state highways, street intersections, county roads, etc.
fe Y- : 0 ft * ft p
f/’ 5S¢4 Z | .6/'?’4'5-7;",«*7?.»* N ”
DL T y 25 CE pprT— ——
CRAY T s 4 A5 VP X
DIRTY Sanpieqares) S8 | 7o |
AN EERN v EL EC-TE 2L 75" 5 .
DIRT Y _SAND 7S | &7 v 2,207
SAND 4 ELATEL | | .
WiTH CeBpees ¥ | /e P ~
BPa - - i =
JLVE CLay # w AT PN
CAAY Tirc (1O 1 /e o
LDELTH (/L )
: M /£ ; |
DRILLING F‘IRM \/‘/ /”/(/4/{ DATE ? /"Z é’ / (Q 4
ADDRESS IB[/ }.3 _5’//‘/}/7/04”; /# SIGNED //,/M'//%/——‘—“ R

@ )¢ additional épace is neaded to complete well log, use next consecutive numbered form,

4 (2.



- Cousty Warren ool . Rowshp Thrtle (Créel, - ‘Bection of Towhship 3¢

.- Lﬂ'ﬂltiﬂﬂ Of Prﬁmﬁyh@ﬁ'#f ;'..:.;‘;-__1_‘7“.]_{9:!.”0;7 5?"#2'& E“f-i o L) .Fc;rm'- d :

CONSTRUCTION DETATLS - "+~ ' - | BAILING OR PUMPING PEST.

-~

o~

Caslog dlameter Length of casing Pumﬁingﬂ?#ﬁe ' U GPM,

Type ‘-’?f:.-ﬁﬂi‘ééﬂj:' - U Length of screen Du.mtion .i-::_rf-._telat. L - hra,

Type of pump e Twawdown ft. Date

Capacliy of pump Developed capacity
Depth of pump setting i Stetis level -~ depth to weter £t

¥
Date of completion Punp fmetzlled by

e emarp

WELL ICG

Forwatlion From | Do |¥OTE S Free _""‘u .
Sorl ¢ swbsei) o 2%, Pr. Stedt frle.

Brown S‘ﬂha .C,,‘ & 4
Tough Brows CE:; | :yz 49é . -
Brown Gravelfy Clin g 14% Ledge Rock v [l c;_faj 1#3% - IFIG
i:igﬁé’;f’#’gf’“n 1 M| 2 ; Bloc Liwesteme weys - 2l
grajswﬂ% CI&?@w’H Ve water ;;% :f;i Bioe Shals f.."f{ - E'Z-Ef;'
Gm“:j QW-GJ(.S‘MQ' _ ) 47 '5"; 73 » :
{;mj bravelly Hardpam 73 |Folh @{L’l" 3:{0"7?‘7}- J«% a{ vnideri'al dipo ad
G rong Clan ' !-f{ﬂffz 57 a>ze M"‘“"ﬁ”ﬂ) weadd ‘:“J”(‘fj e
Groey Hardpan . | 7P 274 Al F mee-ﬂ" srsy . Sap gt
|

.

;{E:R-U_@w'c.&/mhg : 77 Y, 141 % l/e.a}‘of o Greadi _ .
jovyh Gy Clay i s |
Gray Jemdy Cloy C lirg 1434
ﬁ'rﬂ.ﬁ {;’rm/::HJ Ha-rd:i?w : VM e 477
- . . Mﬂ\ﬁ'ﬂ 'I/ Eﬂ;’;\ = 77, ﬂf: - " -

B Addresd ML)

L
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Appendix B

Cross sections of Shaker Creek Aquifer System



Page B-2
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Figure B-1. Location of cross sections in Appendix B.

Aquitards Aquifers

; > I(i:n;a)grained matrix Z Sand and gravel
E::E Silts and clays Fine sand

: ;l : Bedrock 23 Well number

Figure B-2. Symbols and patterns used in cross sections in Appendix B



Page B-3

H00S -

H009 -

H00L -

3008 L
uofeAs|g

1SOMULION

H0oov -

H00S -

H 009 -

H00L
uonens|3

(019
}seayinos

Z uonoas ssoi)

1seayinos

€€ L€ ¢ ¥E Ge

uoI1}99Ss SS0ID 1SeMYLION



Page B-4
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Page B-5

Southwest Northeast
Cross section 6
Elevation
- 700 ft
- 600 ft
- 500 ft
Southeast Northwest  gayation
Cross section 7 3¢ 7 800ft

— 700 ft

600 ft

— 500 ft




