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FOREWORD

Madison County is endowed with a large re-
source of underground water most of which is
undeveloped. Its surface streams have low-flow
indices below the State average. Reservoir storage
at available sites, however, would make large

supplies available from streams.

A survey of water use in the County conducted
in 1955 showed that about 2 million gallons of
water per day were being used, Of this quantity
about half was purmped by municipalities and the
remainder by industry and other users. All of the

pumpage is from underground sources,

There are few places in the County where sup-
plies of underground well water cannot he de-
veloped, Some potentially large supplies are
available from glacial outwash sands and gravels
especially where they are recharged from streams.
Smaller farm supplies are available from peckets
of sand and gravel in the glacial clays. Fortunately

where sand and gravel sources are not present

iii

almost everywhere in the County the underlying
dolomite and limestone rocks are highly produc-

tive.

The ground-water supplies are replenished
annually and there appears to be no evidence of
depletion. London’s water supply in a buried
preglacial valley was developed in 1890. It sur-
vived the severe drought of 1895 and all sub-
sequent droughts. Plain City’s supply developed
in the underlying bedrock has been in continuous
gervice since 1894 with no apparent diminution

in supply.

The underground water resources of Madison
County are not such as to sustain large individual
drafts such as are required by heavy water-using

industries. Nevertheless the

Jounty has many
sources of low-cost ground water capable of sus-
taining withdrawals on the order of one million
gallons per day suitable for moderate industrial
water users or for irrigation,

C. V. YOUNGQUIST
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THE WATER RESOURCES OF MADISON COUNTY, OHIO

ABSTRACT

Madison County, which embraces an area of
464 square miles in west-central Ohio, is pre-
dominantly agricultural but seems destined for
large industrial growth owing to its favorable
location about midway between the rapidly ex-
panding industrial centers of Columbus on the
east and Springfield and Dayton on the west,
Water resources may be the key to the speed of
this industrial development, and the availability
of water will almost certainly decide which of the
five incorporated communities will grow into im-
portant cities in the years ahead.

Madison County lies about on the drainage
divide between the Miami and Scioto Rivers. The
county’s two principal streams, both tributaries
of the Scioto River, are small compared to typical
Ohio creeks and rivers. Darby Creek, which flows
south along the eastern border of Madison County,
has a mean flow at Darbyville (Pickaway County)
of 405 cfs (cubic feet per second) and the maxi-
mum and minimum daily discharges recorded are
17,900 cfs and 1.4 cfs. Deer Creek, which drains
central and southeastern Madison County, has a
mean flow of 284 cfs. Darby Creek and Deer Creek
offer good possibilities for the development of
surface-water supplies in Madison County,

Ground water in Madison County comes from
two sources: the bedrocks, chiefly limestone and
dolomite, and the glacial deposits of sand and
gravel. Sand and gravel valley-train deposits in
the valleys of Deer Creek and Little Darby Creek,
in the eastern part of the county, may yield up
to 300 gpm (gallons per minute) to wells. Ground-
water supplies in the magnitude of 1 mgd (million
gallons per day) possibly are available from
groups of wells receiving stream infiltration.

Large supplies of ground water also are avail-
able in Madison County from the limestone and

dolomite bedrocks. Supplies as large as 0.5 mgd
have been developed locally from these sources
and even larger quantities may be available.
Individual wells in the limestone and dolomite
rocks yield up to 500 gpm from zones of rela-
tively high permeability, such as the so-called
Newburg zone at or near the top of the Middle
Silurian.

Ground-water supplies in the magnitude of 0.5
to 1 mgd have been developed in west-central
Madison County from buried outwash-plain de-
posits of sand and gravel. These buried deposits
form important artesian aquifers which, in un-
developed areas, should provide large additional
ground-water supplies for industrial use.

In certain areas in central Madison County that
are generally adjacent to, or underlain by the
buried Teays Valley, most wells obtain water from
small, discontinuous beds of sand and gravel inter-
bedded with till. Water supplies from these inter-
bedded deposits are adequate for home and farm
use. Additional water is available in most places
from the underlying limestone and dolomite rocks,
except where the buried Teays Valley is deepest.

The poorest areas in Madison County for the
development of ground-water supplies are under-
lain by clay (Minford silt) and fine sand in the
buried Teays Valley and its tributaries, These
fine-grained deposits are not a source of ground
water, and they present a serious problem to well
drillers who use the churn drills.

The chemiecal quality of water from the aquifers
in Madison County is within the common range
for water from a limestone region. Softening and
iron removal would be desirable for most pur-
poses,






INTRODUCTION

INTRODUCTION

PURPOSE AND SCOPE OF THE
INVESTIGATION

Madison County, though presently devoted
almost entirely to agriculture, is rapidly becoming
important as an area for industrial development.
The industrial growth is due to the county’s favor-
able geographic position midway between the
rapidly expanding Columbus metropolitan area on
the east and the large industrial centers of Spring-
field and Dayton on the west. Substantial popula-
tion growth in Madison County may be expected
to increase greatly the demand for water. For
example, the population of the greater Dayton
area and of the city of Columbus rose respectively
26.6 percent and 15.7 percent between 1940 and
1950, while municipal water use increased by 86.8
percent at Dayton and 31,3 percent at Columbus.?
To meet the need for water facts in Madison
County, the Water Resources Division, U. 8. Geo-
logical Survey, in cooperation with the Division of
Water, Ohio Department of Natural Resources,
has prepared this report as a guide for the devel-
opment of farm, public, and industrial water sup-
plies. It is the latest in a series of county reports
designed to aid in the development and use of
Ohio’s water resources in accordance with sound
conservation practices, Data on which this report
is based include drillers’ logs of wells from the files
of the Ohio Division of Water, information ac-
quired during a field inventory of wells made
largely in 1949, the results of geological and geo-
physical studies made in 1950-53, the results of a
test-drilling program conducted in 1952 and 1953,
and streamflow records collected since 1921.

ADMINISTRATION AND
PERSONNEL

The investigation leading to this report was
made principally by the writer working under the
general supervision of A. N. Sayre, chief of the
Ground Water Branch, U. 5. Geological Survey.
The Ohio Division of Water is represented in this
investigation by C. V. Youngquist, chief. The sur-
face-water section of the report was prepared
with the assistance of W, P. Cross, hydraulic engi-
neer, from data collected by personnel of the Sur-
face Water Branch, U. 3. Geological Survey, work-
ing under the supervision of 0. H. Jeffers,
formerly acting district engineer, and L. C. Craw-

U Computation based on figures furnished by waterworks
officials.

ford, district engineer. R. P. Goldthwait, geologist,
Ohio Division of Water, and professor of geology,
Ohio State University, mapped the glacial deposits
in Madison County, interpreted the chronology of
glacial events, and helped prepare the section on
Pleistocene history. Chemical analyses of the
water samples collected in Madison County were
made by personnel of the Quality of Water
Branch, U. 5. Geological Survey, working under
the supervision of W. L. Lamar, district chemist.
H. C. Spicer, geophysicist, Geophysics Branch,
U. 8. Geological Survey, assisted by G. J. Edwards
and R. E. Miller, of the same branch, determined
the approximate depths to bedrock and the gen-
eral character of the unconsolidated deposits at
more than 70 places in Madison County by earth-
resistivity methods. Mr. W. H. Nicholson, Jr., of
the U. 8. Geological Survey, inventoried several
hundred wells in the field and compiled much of
the information presented in the well tables that
accompany this report. The illustrations in this
report were prepared by John C. Krolezyk, and
Mrs. Evelyn Wheaton, of the Ohio Division of
Water, and Mrs. Catherine Feulner of the U. S.
Geological Survey.

METHODS OF INVESTIGATION

The hydrology of an area must be studied by
determining the nature and attitude of the earth
materials and their relationship to various phases
of the hydrologic eyele. The prinecipal water-
bearing beds, or aquifers, in Madison County are
of two main types: consolidated rocks, chiefly
limestone and dolomite, and unconsolidated sand
and gravel of glacial origin. The consolidated
rocks, commonly referred to as the bedrock, were
deposited many hundreds of million years ago as
sediments in shallow seas which covered most of
the interior United States. The glacial deposits
are much younger, the youngest being only a few
thousand years old, and were deposited by or
derived from the continental ice sheets which
transported vast quantities of rock debris into
Ohio.

Buried-Valley Studies

The consolidated rocks in Madison County are
deeply trenched by valleys whose drainage cycles
were ended by the great ice invasions of the
glacial, or Pleistocene, epoch. These ancient val-
leys are buried under a deep covering of till and
glaciofluvial clay, silt, sand, and gravel. The sand
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and gravel are good sources of ground water,
especially where the deposits extend to the sur-
face and are recharged directly by rainfall or the
infiltration of streamflow. Thick beds of till, clay,
and silt, on the other hand, are poor sources of
ground water and have caused costly drilling
failures at several localities in Madison County.
Because of the importance of the deposits in the
buried valleys with respect to water supplies, two
principal objectives of this investigation were to
map the buried valleys and to determine the
character of the deposits they contain.

Earth-Resistivity Prospecting

Few wells in Madison County have been drilled
to bedrock in buried-valley areas. Logs of these
wells do not reveal the bedrock topography in as
much detail as was desired to map the buried
valleys adequately. Prior to the present investiga-
tion no well had been drilled to bedrock in the
deepest part of the principal buried valley. To
acquire the desired information on the configura-
tion of the bedrock surface, earth-resistivity pros-
pecting was done and was supplemented by test
drilling at ecritical sites. The earth-resistivity
work was done mostly in May, June, and August,
1951; some work was done also in September and
October 1950, and a few measurements were made
in June 1949 and May 1952.

In the earth-resistivity method of subsurface
exploration an electric current is passed through
the ground and the effects produced on this flow
of current are measured and interpreted in terms
of the nature of the material underlying the site
being tested. The method depends upon the rocks
containing some water, for if they were dry they
would be nearly nonconductive. Spicer! has de-
scribed the techniques used in Madison County.
Briefly the apparent resistivity of the earth was
computed by the Wenner formula; interpretation
of the three resistivity curves obtained for each
depth profile was done by methods based on the
theory of images.

Test Drilling

As a check on the earth-resistivity work, and
to provide correlation between the apparent-
resistivity curves and the local geology, test drill-

1 In Norris, S. E., and Spicer, H. C.; see references at
end of report.

ing by the hydraulic rotary method was done by
a private firm under contract with the U. 8. Geo-
logical Survey and the Ohio Division of Water in
the summers of 1952 and 1953. Drilling in uncon-
solidated deposits in Madison County amounted to
a total of 3,112 feet in 10 test holes. The depth to
bedrock at the test-hole sites ranged from 185 to
530 feet. The test holes are identified by numbers?
as follows: in Fairfield Township, 335L; in Oak
Run Township, 623L, 6241, 6251, 626L, 627L; in
Pleasant Township, 943L, 944L, 945L; in Union
Township, 1362L.

Considerable money was saved in the investiga-
tion by the substitution of comparatively inexpen-
sive resistivity determinationg for costly test holes
at many points where subsurface information was
needed. The difference in cost was in the ratio of
1 test hole to about 25 sites prospected by resistiv-
ity methods. Intensive preliminary investigations
were made of the thickness of the glacial drift,
and a detailed contour map, showing clearly the
courses of the buried valleys, was prepared in
advance of test drilling, The map made it easy
to locate the test holes along the axes of the val-
leys, where the valley-fill deposits are thickest.

PREVIOUS WORK

Two early reports on the geology and water
supply of Madison County are those by former
State Geologist Edward Orton, Jr. (1878, 1898).

Frank Leverett (1897) presented tables listing
characteristics of wells and water supplies in many
Ohio towns and villages, including those at Lon-
don, Mount Sterling, and Plain City, all of which
had public water systems at the time of his in-
vestigation.

The most recent prior work on the water re-
sources of Madison County is that by Wilber
Stout, Karl Ver Steeg, and G. F. Lamb, (1943),
These authors give a general summation of water
resources in Ohio, including chapters dealing spe-
cifically with each of the 88 counties. In the chap-
ter on Madison County the authors briefly describe
the geology at each town and village and offer
suggestions on the best areas in which to prospect
for additional supplies of water.

1 Records and locations of wells and test holes referred
to in this report are shown in table & and on plate 1,
respectively. Logs of representative wells and test holes
are shown graphically on fig. 12,
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GEOGRAPHY

LOCATION AND SIZE OF
THE AREA

Madison County, having an area of 464 square
miles, is one of the largest counties in west-central
Ohio. London, the county seat, lies about midway
between Columbus and Springfield, approximately
3 miles south of U, 3. Route 40. On the U. S.
Geological Survey topographic maps Madison
County occupies parts of nine quadrangles,
namely: Dublin, Era, London, Mechanicsburg,
Milford Center, Mount Sterling, Octa, South
Charleston, and West Columbus. Figure 1 shows
Madison County in relation to the other Ohioc
counties and the principal streams.

TOPOGRAPHY AND DRAINAGE

Madison County is part of the Till Plains sec-
tion of the Central Lowlands physiographic prov-
ince, The surface is very flat in the northeastern
part, undulating in most parts, and moderately
hilly in the central and western parts. The eleva-
tion ranges from less than 840 feet above sea
level in the extreme southeastern corner of the
county to slightly more than 1,180 feet above sea
level near the western edge. Local relief is great-
est, about 60 feet, along the main valleys where
there has been dissection by short, steep tributary
streams.

Except for a small area in the southwest corner,
Madison County lies in the Scioto River drainage
basin, immediately east of the drainage divide be-
tween the Scioto basin on the east and the Miami
and Little Miami River bagins on the west. The
headwaters of three streams, Darby, Deer, and
Paint Creeks, lie within Madison County. All these
gstreams flow south or southeast (fig. 1). There
are no natural lakes within the county, though a
small artificial lake (Madison Lake), about 100
acres in extent, has been formed by raising the
level of Deer Creek at a point 4 miles east of
London.

The principal stream in Madison County is
Darby Creek, which flows south through Plain
City and along the eastern border of the county
in the vicinity of West Jefferson. Darby Creek
drains an area of 577 square miles, principally in
Madison, Pickaway, Franklin, Union, and Cham-
paign Counties. The stream enters the Scioto
River at Circleville, (Pickaway County) about
647 feet above sea level.

The U. S. Geological Survey has maintained a
gaging station on Darby Creek at Darbyville
(Pickaway County) since Qctober 1921, except for
the period between December 1935 to January
1938. On figure 2-A is a hydrograph showing the
annual flow in Darby Creek, expressed in inches
over the drainage basin. The drainage basin of
the creek above the gaging station includes 533
square miles; therefore, 1 inch on the hydrograph
is equivalent to an average flow of more than
17,000 gpm (gallons per minute), or about 25 mgd
(million gallons a day) for a year. Extreme an-
nual flows during the period of record ranged from
a low of little more than 2 inches, in 1934, to a
high of about 19 inches, in 1951. Very low annual
flows occurred also in 1925, 1931, and 1954. The
mean flow of Darby Creek, during 21 years of
record was 405 cfs (cubic feet per second)! or
about 262 mgd. The maximum daily discharge
was 17,900 cfs (about 11,600 mgd), and the mini-
mum daily discharge was 1.4 c¢fs (0.9 mgd).

Deer Creek drains an area of 408 square miles,
principally in Madison, Pickaway, and Ross Coun-
ties. Deer Creek flows into the Scioto River in
northern Ross County at about 620 feet above sea
level. A gaging station was maintained on Deer
Creek at Williamsport (Pickaway County) from
August 1926 to September 1956, except for a
2-year period, December 1935 to January 1938,
The drainage area above the gage is 331 square
miles.

A hydrograph of Deer Creek, expressed in
inches over the drainage basin, is shown on figure
2-B. One inch on the hydrograph of Deer Creek
1s equivalent to a flow past the gaging station of
nearly 11,000 gpm, or about 15.5 mgd, for a year.
The mean flow of Deer Creek, determined for 26
vears of record, is 284 cfs or about 183 mgd. The
maximum daily discharge was 15,300 cfs (9,884
mgd) and the minimum daily discharge was 1.6
efs (1.0 mgd).

Paint Creek has its headwaters in the south-
western part of Madison County and flows south-
castward through Fayette and Ross Counties to
the Scioto River south of Chillicothe, The upper
reaches of Paint Creek consist of small streams,
little more than runs and drainage ditches. Paint
Creek is relatively unimportant in Madison
County.

U One cubie foot per second is equal to 1.8 acre-feet per
day, or 449 gallons per minute.
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CLIMATE

Madison County has three U. 3. Weather
Bureau stations, at London, Sedalia, and near
Mount Sterling. At London the period of record
began in 1918, at Sedalia in 1941, and near Mount
Sterling in 1945. The station near Mount Sterling
was established cooperatively by the Weather
Bureau and the U. S, Engineers, as a “hydrologic
network’ station. In 1948 it became a regular
Weather Bureau station.

The average annual precipitation at London
during the 25-year period 1921-45, was 38.84
inches, and the average annual temperature dur-
ing the same period was 51.6° F. The average
annual snowfall in Madison County was about 19
inches, and the length of the growing season dur-
ing almost the same period was 169 days, between
April 30 and October 17, in the average year.
Tables 1 and 2 show, respectively, monthly and
annual precipitation and temperature data for
the London station from 1921 to 1957.!

Madison County, with a climate that is about
average for the State, has been singularly free of
destructive storms or floods. Flood damage to
crops is a potential, though not a serious, hazard
in Madison County. Of greatest importance in
this connection are very heavy rains of short
duration. According to Yarnell (1985, p. 45,),
western Ohio may expect once in 10 years a
2-hour rainfall of about 2.5 inches. Once in a
hundred years, Yarnell reports, parts of Ohioc may
expect over 3.5 inches of rain in a 2-hour period,
and 5 inches of rain in a 24-hour period. Table 3
shows the greatest 24-hour precipitation recorded
at London for each month during the period
1918-417.

POPULATION, FARMS, AND
INDUSTRIAL DEVELOPMENT

Tn 1950 Madison County ranked 73d among
the 88 Ohio counties in population, having 22,300,
about evenly divided between urban and rural
London had a population of 5,222; Plain City,
1,715; West Jefferson 1,647; Mount Sterling,
1,172 ; South Solon, 414 ; Midway, 276.

According to the U. 8. Census of Agriculture,
about 93 percent of the land area in Madison
County, or 277,208 acres, was in farms in 1954,
The average farm area was 222 acres, and several
farms were larger than 1,000 acres. The average
value of the land in 1954 was $208 per acre.
Madison County ranks among the important live-

U Climatological data in part from Sanderson, 1950.

10

stock counties in Ohio and lies within the east-
ward extension of the so-called Little Corn Belt.

The soils in Madison County are developed on
glacial materials or on limestone bedrock and
range from light-colored and moderately produoc-
tive soils to dark-colored and highly productive.
The chief source of farm income is hogs. The

principal crops grown are corn, wheat, oats, and
soyheans.

Present industrial development in Madison
County, though small, is notable for its diversity.
Articles manufactured in London include motor-
vehicle parts, abrasive products, tile, metal pipe,
and grave vaults. Mount Sterling has a plastics
factory, a glove factory, and a woodworking con-
cern. A plant near Plain City employs more than
300 people in the manufacture of mechanical
measuring and controlling instruments. In recent
months the Battelle Memorial Institute completed
a nuclear test facility and laboratory near West
Jefferson. The total number of people employed
by industry in Madison County is approximately
1,200. It is significant to future water use that
in per capita retail trade Madison County rose
in rank from 44th to 5th place in the State be-
tween 1938 and 1948.

MINERAL RESOURCES

Madison County has only a minor place in
Ohio’s large mineral industry. Two sand and
gravel pits, a small clay pit, and a small lime-
stone quarry account for the county’s entire
mineral production. In 1954, 109,526 tons of sand
and gravel were taken from the two pits. Most
of this material was used in road work; the re-
mainder went for building purposes. One of the
sand and gravel pits is on Little Darby Creek
2 miles west of West Jefferson. The other pit is
in Oak Run valley about 5 miles southeast of
London. The sand and gavel in both pits is out-
wash from the Wiseonsin glacier, the last of the
Pleistocene epoch. Sand and gravel deposits are
present in most valleys in Madison County,
though the deposits are small in extent and thick-
ness compared to the outwash deposits in most
of the surrounding counties.

Limestone and dolomite production is compara-
tively small in Madison County (35,000 tons in
1954), ranking far below that of neighboring
counties. Madison County’s only quarry is on
Little Darby Creek about 2 miles southwest of
West Jefferson, near the Franklin County line.
Most of the limestone produced in 1954 was for
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THE WATER

RESOURCES OF MADISON COUNTY, OHIO

Monthly and annual temperature in degrees

Ohio, for the period Janusry 1921 to December 1957.

Table 2.~-Temperature at London,

Fahrenheit.
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THE WATER RESOURCES OF MADISON COUNTY, OHIO

road material; about 2,500 tons was for agricul-
tural use.

The small clay pit, mentioned above, is at the
east edge of London and is operated by a tile-
manufacturing company. The main product is
drain tile in sizes up to 2 feet in diameter. Some
brick also has been produced in past years. The
clay is of glacial origin, of common occurrence in
the glaciated portion of the State.

There is no oil or gas production in Madison
County or in the surrounding area, and no ex-
ploratory holes have been drilled in the county
for many years. In recent months, however,
several thousand acres in Madison and adjacent
counties have been leased and, according to news-
paper reports (1957), a major oil producer plans
to drill for oil. If the venture proves successful
it will, or course, have a tremendous impact on
the economic development of the area.

14

WATER USE

Estimated ground-water pumpage in Madison
County in 1956 for municipal, industrial, and
rural purposes was about 2 mgd. Five commun-
ities have public water supplies; their combined
pumpage in 1956 averaged about 900,000 gpd
(gallons per day), divided as follows: London
424,000 ; Plain City, about 200,000; West Jeffer-
son 150,000; Mount Sterling 90,000; South Solon
30,000, London gets its water from wells in
gravel deposits; the other communities obtain
their supplies from limestone beds. Ground water
pumped by industries and institutions in Madison
County in 1956 averaged about 750,000 gpd. Most
of this, approximately 600,000 gpd, was used by
the London Prison Farm. Table 4 shows water
costs and treatment facilities for the public water
supplies of Madison County.

Surface water is not now pumped for municipal
or industrial use.
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SURFACE-WATER CONDITIONS

SURFACE-WATER CONDITIONS

WATER-SUPPLY POSSIBILITIES

Darby and Deer Creeks offer abundant possi-
bilities for the development of surface-water sup-
plies in Madison County, and it seems only a
matter of time before water from these sources
will be utilized extensively for industrial and
municipal purposes. At present none of the com-
munities in Madison County depend on surface-
water sources. However, if these communities
continue to grow they will eventually reach a
point where all economically feasible sources of
water must be developed to meet their water
requirements. When this point is reached the
advantage will go to those communities that are
favorably located with respeet to both ground-
water and surface-water sources. As expressed
by Sherman (1932, p. 1) :

Our largest cities have grown on abundant
water supplies. A number of early settle-
ments in Ohio were laid out on hill-tops or
highlands, with the expectation of their be-
coming large towns, as shown by their
original town bounds. The difficulty of
getting cheap water stunted their growth,
and they have remained villages. Examples
of these unrealized hopes can be cited in the
four quarters of the State. On the other
hand, later settlements, along the abundant
waters of Lake Erie, and Ohio River, have
grown into prosperous cities. So have in-
terior towns which were located on the larger
streams.

The streamflow data presented herein show the
general conditions controlling the potential de-
velopment of surface-water supplies and the use
of streams for the disposal of wastes. Detailed
studies- of chemical quality, sediment load, water
temperatures, and reservoir sites will more clearly

define the water-supply possibilities in specific
areas.

CHARACTERISTICS OF
STREAMFLOW

Duration of Flows

The hydrograph of annual flows, such as shown
on figure 2 for Darby and Deer Creeks, has
obvious limitations in water-supply studies which
ordinarily are concerned with fluctuations over
much shorter periods. We know, for example,
that the flow in Darby Creek ranges from very

17

low, when the stream is in pool stage and the
only perceptible flow is over the riffles, to very
high, when the stream is in flood. The fluctua-
tions in daily or even hourly flow may be highly
important to water-supply or storage problems.
Information on the frequency of occurrence and
magnitude of various rates of flow also is desir-
able. This leads to an important method of
streamflow analysis based on flow-duration data.
A flow-duration curve shows the number of times
a given flow has been equaled or exceeded. Plotted
in percent of time, the duration curve is essen-
tially a hydrograph of average flows (generally
daily or monthly flows) arranged in order of
magnitude. Duration curves ordinarily are plotted
in terms of flow per unit of drainage area for
purposes of comparison. The duration curves
shown on figure 3 of the flows of Darby and Paint
Creeks and the Mad River are expressed in cubic
feet per second per square mile, The general
shape of the flow-duration curves is due to cli-
matic factors, principally precipitation. Differ-
ences in slope are related to the characteristics
of the drainage basins. As explained by Cross
and Bernhagen (1949, p. 4):

During dry weather the flow of streams
is almost entirely from ground-water sources.
The lower ends of duration curves therefore
indicate in a general way the characteristics
of the shallower ground-water bodies in the
drainage basin above the gaging station.

Generally speaking, a gently sloping flow-
duration curve reflects the smoothing effect of
ground-water storage, which reduces the range
of fluctations to produce low flood peaks and
relatively large dry-weather flows. Conversely,
a steep curve indicates rapid runoff with high
flood peaks and correspondingly small dry-
weather flows. Thus, the flow-duration curve, by
showing differences in the natural storage prop-
erties of otherwise comparable basins, has its
greatest usefulness in separating unfavorable

areas from those which offer the best prospects
for the development of ground-water supplies.
duration

The differences in the slopes
curves shown on 5 a

The duration curve or the W ! i 4
than that for any other siresm in Chic;
duration curves for Paint and Darby Creeks are
among the steepest, indicating relatively little

of ithe




THE WATER RESOURCES OF MADISON COUNTY, OHIO
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SURFACE-WATER CONDITIONS

storage in the less permeable deposits drained
by the creeks.

To iilustrate still another use of flow-duration
curves, Cross and Bernhagen (1949, p. 6) have
made hypothetical calculations, based on flows
in Darby Creek, showing the relationship between
degree of sewage treatment required and the
number of people that could be served if the
stream were used for sewage disposal. They have
caleculated that populations ranging from 1,050
to 10,000 could be served, according to the degree
of treatment. Obviously many other considera-
tions will enter the picture bhefore development
of a large water supply is undertaken, or before
a sewage-treatment plant is constructed, but flow-
duration data will roughly define the possibilities.

Minimum Flows

The duration curve, by indicating only the
percentage of time during which certain rates
of flow are equaled or exceeded, chscures the
chronology of events and fails to reveal how
frequently flows of a specified magnitude may be
expected, or their probable duration. The graph
of figure 4-A taken from a report by Cross and
Webber (1950), overcomes these deficiences, and
shows the discharge available in periods of
drought. This graph (discharge available without
storage) is a plotting of drought flows in Darby
Creek for various periods, ranging from 1 day
to 84 months, compared to the average flow for
the entire period of record.' The graph shows
that the lowest recorded daily flow in Darby
Creek was about 0.003 ¢fs per square mile®, or
approximately 900,000 gallons. The lowest flow
recorded for 10 consecutive days averaged 0.005
cfs per square mile, or about 1.6 mgd. This may
be compared to the mean flow of 0.758 cfs per
square mile, or approximately 266 mgd.

The results of a frequency analysis of the
minimum flows that have occurred in each year
of record during various periods ranging from
1 day to 6 months taken from the report by
Cross and Webber (1950) are also shown on
figure 4. Plotted in percent of time, the graph
shows for selected periods the minimum discharge
in 50 percent and in 75 percent of the years of
record. These flows are taken from frequency
graphs at the 2-year and the 4-vear recurrence
intervals; that is, on the average they mav be
expected to recur once in 2 years and once in
4 years, respectively. As shown by the graph,

I The minimum-flow curve, because of a gap in the record,
has been adjusted to the 2h-year period 1921-45, which
is used for comparative purposes as the standard or
base period in Ohio.

* More uccurately, 0.0025 efs/sq. mi., recorded QOct. 7, 1931.
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the lowest daily flow during 50 percent of the
years was 0.02 cfs per square mile, or 6.9 mgd.
The lowest flows recorded in any 7-day period
during 50 percent of the years exceeded 0.025
cfs per square mile, or 8.6 mgd.

When a greater number of vears is considered
it is to be expected that the chances for more
extreme drought flows will be correspondingly
increased. The graph shows that the lowest daily
flow in 75 percent of the years was 0.01 cfs per
square mile, or 3.4 mgd. The lowest flows in a
7-day period during 75 percent of the years
averaged about 0.014 cfs per square mile, or
about 4.5 mgd.

Another important use of minimum-flow data
is in computing storage requirements. According
to the availability of reservoir sites, many prob-
lems involving pollution control or water supply
can be solved by providing storage for use during
periods of drought. The amount of storage re-
quired to maintain specific flows is the critical
factor in design problems. The “storage-required”
curve, or unit-storage graph, shown in figure
4-B is corrollary to the praph of discharge avail-
able without storage. The unit-storage graph can
be used to estimate the approximate amount of
artificial storage that must be provided to give
a specific flow continucusly at selected points in
the basin, neglecting losses from evaporation and
channel seepage. According to the curve (fig.
4-B), approximately 5,000 acre-feet' (9.4 acre-
feet per square mile) would be required to main-
tain a flow of 10 mgd (0.019 megd per square mile)
at the cas~ing gtation. Or, to take another point
on the curve, if Columbus’ new Hoover Dam,
with its 60,000 acre-feet {112 acre-feet per square
mile) of storage, were constructed on Darby
Creek there would be a minimum flow of about
65 mgd (0.122 mgd per square mile).

The unit storage curve is useful in conveying
a general idea of the minimum-flow character-
istics of Darby Creek., A comparison of the unit
storage curve for Darby Creek with similar
curves for the other streams in Ohio shows that
Darby Creek ranks among the 10 percent of the
streams that have the smallest natural storage
in their drainage basins.

Low-TFlow Studies
To determine gpecifically the areas that con-
tribute the most water to the streams during
periods of low flow, discharge measurements were
made at several places in Madison County on
November 2, 1949, during a drought period. The

! An acre-foot of water is equivalent to 325829 gallons.
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locations of the points where measurements were
made, the drainage areas of the streams above
these points, and the flow indices are shown on
figure 5, The flow measurements are given in
table 5. At the time the measurements were
made the flows were near the 75- to 80-percent
points on the flow-duration curves. The unit
flows, as was expected, were all lower than the
average unit flow for the State, again pointing
up the comparative scarcity of permeable deposits
in Madison County.

The slightly greater yield per square mile in
the headwater area shown in table 5 cannot be
due to permeable deposits having large storage
capacity, because the channels of these streams
are cut in till. Instead, the drought flow in the
upper reaches may be maintained by isolated
springs or by the discharge from seepage areas.
Farther downstream, transpiration by riparian

21

vegetation or other channel losses may tend to
deplete any such aceretion.

Flood Flows and Flood-Control Projects

The largest flood recorded (U. 8. Geological
Survey, 1956, p. 417) on Darby Creek at Darby-
ville during the period 1921-36, 1938-50 was
22,600 cfs on February 27, 1929. During the
period since 1950, no flow higher than that of
February 27, 1929, has occurred.”

To provide flood protection in the Ohio River
Basin, the U. 8. Corps of Engineers has built
nearly a score of flood-control reservoirs on Ohio
streams, and preliminary plans for the construc-
tion of several more have been drawn. Among
the new prejects authorized but yet to be started
are flood-control reservoirs on Big Darby Creek
at Darbydale (Franklin County) and on Deer
Creek at Crownover Mill (Pickaway County).

* Since this was written a flood occurred at this point
on Jan. 22, 1959 of 49,000 c.f.s.
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Table 5.--Miscerlaneous streamflow measurements, Madison County, Ohio.
November 2, 19Lg

Drainage Flow index
Station area. Flow {cfs/
No. Stream (sq.mi.) (cts) sq.mi.)
1 Darby Creek 195 19,2 , 008
2 Darby Creek 207 18.7 »090
3 Darby Creek 224 20.1 .090
l Darby Creek 239 20.6 .086
5 Darby Creek 248 20.8 084
6 Little Darby Creek 78 .k 12.8 .163
7 Barron Creek 6.1 .21 .03k
8 Little Darby Creek 101 12,5 124
9 Spring Fork 19 .89 Nl
10 Spring Fork 259.6 1.29 LOlh
11 Spring Fork 35.3 1.92 LO5h
12 Little Darby Creek 145 13.6 Noleln
131 Little Darby Creek 159 17.3 .109
1 Darby Creek 533 43.5 .082
15 North Fork Deer Creek 11.2 .34 .030
16 Deer Creek 18.8 .79 LOl2
17 Deer Creek 33.0 2.03 L062
18 Deer Creek 41.5 2,20 L0573
19 Deer Creek 52.6 3.39 L 064
20 Deer Creek 2.7 3.24 052
21 Glade Run 5.7 .18 .032
22 East Branch Glade Run 3.4 0 0

23 Deer Creek 87.1 3.70 L0h2
24 Oak Run 13.0 1.58 22
25 Oak Run 22.9 2.70 .118
26 Walnut Run 12,2 .66 .05k
27 Walnut Run 16.3 1.95 .120
28 Oak Run 40.8 5,12 .125
29 Deer Creek 12 10.2 072
30 Bradford Creek 11.6 .82 LOTL
31 Bradford Creek 17.1 .56 .033
32 Turtle Run 9.6 .53 .055
33 Bradford Creek 38.7 1.65 L043
3% Mud Run 8.5 Y 067
35 Sugar Run 53.9 3.48 065
36 Deer Creek 202 13.8 068
7 Deer Creek 233 15.8 .068
38&/ Deer Creek 331 18.8 .057
39 Paint Creek 5.8 .79 .136
Lo Paint Creek 26.4 3.10 117
43 Paint Creek 35.8 3.76 .105
Lo FBast Fork Paint Creek k.2 .08 .019
L3 East Fork Paint Creek 11.0 .22 . 020
Ll Sugar Creek .0 .63 .070
45 North Fork Paint Creek 3.6 L012 .003
6L/ Paint Creek 251 9.5 .038

1/ Station locations not shown on figure 5.
23
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GEOLOGY AND GROUND-WATEE HYDROLOGY

SOURCE AND OCCURRENCE
OF GROUND WATER

Ground water is that portion of the precipita-
tion that neither runs off directly into streams
nor evaporates, but instead, after seeping into
the soil, fills the cracks or pore spaces in the
rocks below the water table. Ground water flows
through the rocks, as streams flow on the surface,
from points of higher to points of lower head.
Ground water moves so slowly that it is com-
monly thought of as being stationary or static;
hence the term “static water level”, which is used
to denote the level of water in a well that is not
being pumped. Water levels in wells are never
“static” in a literal sense, for the water in the
ground is constantly changing in quantity, either
draining away or being replenished in response

to variations in weather and other factors.

The physical characteristics of the rocks are
among the principal factors determining the
mode of occurrence and movement of ground
water. Water in consolidated rocks oceurs mostly
in crevices and solution channels, which generally
permit flow from one part of the formation to
another, much as in a system of pipes. Water in
sandstone may occur also in pores, although the
pores in some sandstones are completely filled
with cement. Wells drilled into limestone com-
monly show great differences in yield, according
to the number, size, and interconnection of the
openings intercepted. Water in unconsclidated
deposits, principally sand and gravel, occurs in
and moves through the pore spaces between the
constituent particles or grains. Water moving
through sand and gravel obevs the laws governing
flow through porous materials., For this reason,
sand and gravel aquifers lend themselves espe-
cially well to methods of quantitative evaluation
based on pumping tests, whereby yields of wells
and drawdowns in wells can be predicted if the
character of the aquifer and its role in the
hydrologic cycle are sufficiently defined.

Artesian and Water-Table Conditions

Ground water occurs naturally under artesian
(confined) and water-table (unconfined) econdi-
tions. The difference between these modes of
occurrence may be understood by considering
water in a sﬂgrf&ce reservoir. If rain desecends
into a watertight depression in the earth’s sur-
face at a rate sufficient to overcome evaporation,

the depression eventually becomes a pond or lake
in which the water is retained until it has reached
a high enough level to overflow, after which the
water will begin to move in the direction of the
outlet., Under these simple conditions of inflow
and outflow the water in the lake is unconfined
and the surface is a free surface; that ig it is
at atmospheric pressure. These basic conditions
ohviously are not changed if a few small pebbles
or graing of sand are deposited in the lake.
Neither are the conditions altered if grains of
sand are added until they fill the entire basin
and obscure the water from view. To be sure,
the water will move much more slowly through
the body of sand, and will move by laminar
instead of turbulent flow, but it will move never-
theless, just as it did in the former lake to the
reservoir outlet or discharge area. This can be
verified by sinking wells and observing the water
surface, now called the water table, in the sand-
filled lake,

Now if, in our sand-filled reservoir, we place
extensive beds having relatively low permeability,
such as layers of clay or till, and if we position
these relatively impermeable beds in such a way
that they form a barrier to the natural movement
of the ground water, the water between imperme-
able bodies becomes confined and is termed
“artesian.”” An artesian aquifer functions largely
as a conduit between areas of recharge and dis-
charge, although its elasticity gives it some
capacity to act as a storage reservoir also.

Avtesian and water-table conditions have
radically different effects on the extent and rate
of growth of the cones of influence produced by
discharping wells, When a well in an unconfined
aquifer is pumped, water flows toward the well
by gravity and drains from storage as the cone
of influence develops. Dewatering the aquifer
slows the effects of pumping, and the drawdown
that oceurs within any specified time is smaller
than it would have been had little or no stored
water been available. When a well in an artesian
aquifer is pumped the aquifer is not drained by
gravity, except perhaps in the immediate vicinity
of the well if the water level is drawn below the
upper confining bed, As only a little water is
made available from storage, by elastic compres-
sion of the aquifer and expansion of the water,
the cone of influence must extend over a greater
ared to induce the amount of water being pumped
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to flow into the well, and the effects of pumping
are quickly transmitted from one part of the
aquifer to another, Artesian and water-table
conditions are of practical importance with respect
to problems of well interference and well spacing,
However, the hydraulic properties of an aquifer
alone do not determine its pereannial yield. The
upper limit of vield is set by the average annual
recharge, just as in a surface reserveir, though
the hydraulic properties are important in deter-
mining how much of the recharge can be capiured
economically.

PRINCIPAL AQUIFERS IN
MADISON COUNTY

Approximately hall the wells in Madison County
are drilled into sand and gravel beds which under-
lie or are interbedded in the glacial till that gen-
erally forms the land surface. These buried sand
and gravel beds are thickest and most extensive
in the west-central part of the county, which they
are sources of water to London and the London
Prison Farm.

Sand and gravel beds oceur at the surface in the
Darby Creek and Deer Creek vaileys, where they
are favorably located to receive recharge by in-
duced infiltration of streamfiow. Though of
potential importance as sources of water for large-
scale industrial use, the sand and grave!l beds in
Darby Creek and Deer Creek valleys arve practic-
ally untapped.

The limestone and dolomite strata of Madiso
County are sources of water for 4 of the § com-
munities that have public water systems, and
generally are dependable sources of water supply
for farms and suburban homes. Most wells drilled
in the limestone and dolomite deposits are in the
northern part of the county, where the glacial
depositas are comparatively thin. Other areas in
which wells in fimestone and dolomite predominate
are in the east-central and scuthern parts of the
county, where the glacial deposits contain few
permeable beds. The average depth of 470 wells
drilled into the lHmestone and dolomite depesits
in Madison County is 125 feet.

Water Levels in Wells

Water levels in wells in Madison County are
relatively shallow; their general depth is between
10 and 40 feet, but the range iy from a few feet
above the land surface, in flowing artesian wells,
to about 80 feet below the land surface, reported
at a few places. Under nonpumping conditions,
the water level is not lower than 90 feet in any
well Inventoried in Madigson County.
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Ground-water levels fluctuate seascnally in
response to climatic factors, Usually, they rise
during the late winter and spring, and deecline
during the growing season when evapotranspira-
tion losses are high, Kaser (1954, p.6) states that
the magnitude of the annual cyclic fluctuations in
Ohio may range from less than a foot to as much
as 20 feet, A hydrograph on figure 6, showing
water levels in an observation well (940)' near
Mount Sterling, reveals an annual fluctuation
ranging from 2 to 5 feet.

LIMESTONE AND DOLOMITE
Stratigraphy, Structure, and Areal Distribution

The bedrock of Madizson County consists mainly
of limestone and dolomite sirata of Silurian and
Devonian ages, listed in table 6. Beneath the
limestone and dolomite is several hundred feet
of shale of OQrdovician age. The strata lie on the
east flank of the Cincinnati anticline and dip
nertheastward about 20 feet per mile toward the
Appalachian basin. The top of the Ordovician
shale {Richmond group) declines in elevation
from about 800 feet above sea level in south-
western Madison County to about 800 feel above
sea level in the northeastern part of the county,
At London the shale is 565 feet above gea level,

The limestone and delomite reach an aggregate
thickness of about 50O feet in the eastern part of
the county but they are missing in parts of the
buried valleys, having heen removed by erosion.
The carbonate rocks are exposed at three localities
in Madison County: at points on Darby Creek
and Little Darby Creek near West Jefferson, and
ore Barron Creek 2 miles east of Rosedale, Else-
where these rocks are thickly covered by glacial
and alluvial deposits. Figure 7 shows the distri-
bution of the consolidated rocks in Madison
County and structure contours drawwn on the
Newhurg zone of drillers.

The Brassfield limestone of Early Silurian age
is so deeply buried in Madison County as to be un-
important as an aquifer. This limestone genervally
marks the lower limit of ground-water supplies,
as the underlying shale of the Richmond group is
only rarely a source of water to wells.

The Middle Silurian rocks above the Osgood
shale include three formations named, in ascend-
ing order, the Euphemia dolomite (of Foerste),
the Springfield limestone, and the Cedarville dolo-
mite. These carbonate rocks form a generally
I Designated as observation well M-1 in Ohio Division of

Water bulleting on ground-water levels in Ohio.
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Mount Sterling, Ohio.

M-1) and precipifofion of

U S, observotion well

Hydrograph of well 940 (State and

Figure ©.
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MAP OF

MADISON COUNTY, OHIO

SHOWING CONTOURS ON THE BEDROCK SURFAGE,
THE DISTRIBUTION OF THE CONSOLIDATED ROGCKS,
AND STRUGTURE. CONTOURS ON: THE NEWBURG ZONE.
BY S.E. NORRIS

EXPLANATION

w2

DEVONIAN - Columbus limestone.
Light in color, massive fo thin bedded, contains chert.

(I
SILURIAN - Rocks of Early, Middle and Late Silurian oge.
Limestones and dolomites, variable in structure and texture.

B

ORDOVICIAN - Richmond group.
Soft bluish-green shale interbedded with. thin layers of hard limestone.

—800——
Contour on bedrock surface, 100 foot interval.

——900—

Contour on Newburg zone, 100 foot interval.
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homogeneous stratum in which the individual
formations are distinguished mainly by their
bedding. The Middle Silurian limestone and dolo-
mite rocks are a dependable agquifer for farm and
home wse in areas of southwestern Madison
tounty where the beds immediately underlie the
glacial deposits and attain nearly maximum thick-
ness. The beds are a poor source of water in
some areas where they have been substantially
thinned by erosion. A zone of relatively high
permeability, correlated with what has been called
the Newburg sand zone by drillers, les ai or near
the top of the Middle Silurian and is a source of
municipal water supply at Plain City.

The most important aguifer in the carbonate
rocks in Madison County is the Bass Islands delo-
mite. Called by Orton (1878, p. 421) the Helder-
berg limestone, or Waterlime, the Bass Islands
dolomite is eenerally known fo drillers as the
Monroe dolomite. Figure 8 shows the general
character of the Bass Islands dolomite in a quarry
in eastern Champaisn County, about 10 miles
northwest of Madison County. The stone is thinly
to massively bedded and ranges in color from
brown to dark gray. The beds are slightly
siliceous. In northeastern Ohic the Bass Islands
dolomite contains salt beds, which are the basis
of the State’s large salt industry. The DBass
Islands dolomite also is a source of gypsum in
northern Ohio, and contains thin beds of gypsum
and anhydrite in areas as far south as central
Ohio. Neither gypsum nor anhydrite, however,
has been reported by drillers in Madison County.

The Columbus limestone is restricted to small
areas along the eastern horder of Madison County
and is a source of water to a few farms and homes
in Jefferson Township. Small quantities of Colum-
bus limestone formerly were quarried on the
Roberts farm, 2 miles southeast of West Jefferson.
The stone is extensively guarried at Columbus,
its type locality, by the Marble Cliff Quarries Co.

Water-Bearing Properties

Most wells drilled into the limestone and dolo-
mite rocks in Madison County obtain water in the
top few feet of the bedrock from crevices opened
or enlarged by weathering when the rocks were
exposed at the surface. The weathered layer
probably has a wide range in thickness, but the
lack of exposures precluded definition of this
range by the writer. The Columbus limestone is
weathered, and sizable solution openings have
heen developed to depths of 50 feet or more near
Columbus ; it seems reasonable to expect the Bass
Islands dolomite also to show comparable effects

of weathering. The weathered layer forms a
fairly homogeneous aquifer, contiguous in places
with overlving sand and gravel beds. It is more
permeable in some areas than in others, owing to
differential weathering, and vields of wells differ
from place to place. Generally, wells drawing
principally from the weathered layer yvield encugh
water for home or farm use. Larger supplies, for
municipal or industrial use, commonly are oh-
tained from wells penetrating crevices below the
weathered layer.

Newburg Zone

Wells drilled below the weathered layer in the
limestone and dolomite rocks usually increase
little in vield until they encounter discrete zones
of relatively high permeability, which commonly
occur ab certain stratigraphic horizons; these
zones serve ag important avenues of circulation
in the carbonate rocks. The most important such
zone in Madison County was discovered at Plain
City in 1889, when wells were drilled for oil and
gas. Water from a depth of 397 feet rose 18 feet
above the land surface, and the combined flow of
two wells was estimated at 2 mgd, or nearly
1,400 gpm'. The relatively large yield from the
wells at Plain City, and the fact that the water
occurs under artesian pressure, are evidence of a
widespread zone of relatively high permeability in
the carbonate rocks. This permeable zone has
heen identified as the source of water yielded to
several wells east of Madison County and is cor-
related with the water zone believed by the writer
(1956, p. 95) to be associated with the Newburg
sand zone of drillers?, As shown by the structure
contours on figure 7, the Newburg is of wide-
spread occurrence in Madison County. The con-
tours are highly generalized and mark the position
of the Newburg only approximately in most areas;
they are based on the records of selected wells and
the regional rock structure.

Drillers of these wells reported finding water
at a specific place in the carbonate rocks, usually
after penetrating a considerable thickness of im-
permeable rock. In most instances the water was
under strong artesian pressure and rose consider-
ably above the level at which it was encountered.
The contours on figure 7 show that the Newburg
zone declines in elevation from about 900 feet
above sea level in western Madison County to
about 500 feet above sea level along the eastern
border of the county. The dip of the Newburg
zone thus is 20 or 25 feetl per mile, about the same

U Madison County Democrat, Sept. 25, 1889,
2 Referred to hereafter as Newburg zone,

or simply
Newburg.
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Figure 8. Photograph of the Bass Islands dolomite
at quarry in eastern Champaign County

about 10 miles northwest of Madison
County.
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as the regional dip. In most of Madison County
the Newburg zone is below the common depths
of welis. In the deep buried valleys the Newburg
has been removed by erosion.

The Newhurg’s exact position in the geologic
column and its lithologic character are poorly
defined. Few wells have been drilled entirely
through the carbonate rocks in west-central Ohio,
and the stratigraphic intervals between the New-
burg and marker beds either above or below this
zone are known at only a few places, most of them
east of Madison County. At Plain City the New-
burg is about 375 feet below the top of the Bass
Islands dolomite and about 150 feet above the
Ordovician shale, near the top of the Middle
Silurian. This conforms to the general position
of the Newburg zone in eastern Ohio, where it
is the source of what the oil and gas driller terms
the Big Water or Second Water in the so-called
Big Lime.

The Newburg, according to Stout (1935, p. 507),
is generally an impure, porous dolomite. Locally,
he reports, the dolomite gives way to thin lenses
of sandstone, evidently marking a disconformity.
No lithologic changes asscciated with the New-
burg have been reported by drillers in Madison
County, and sample analyses have not been made,
A precise deseription of the Newburg zone, and
detailed knowledge of its hydraulic properties,
must await further study.

The Newburg is a petentially important source
of water for large-scale industrial or municipal
use in Madison County. This fact is strikingly
demonstrated by the records of the Plain City
wellz, Yields from these wells are appreciably
greater than yields available generally from wells
tapping only the weathered layer in the carbonate
rocks. The Newburg is doubly attractive as a
water-supply possibility because of the low pump-
ing lifts associated with it in the eastern part of
Madison County. The quality of the water from
the Newhurg zone at Plain City is within the
common range for waters from a limestone region.
Water from certain wells in the Newburg east of
Madison County is excessively hard (Norris, 19586,
p. 98), and it is possible that the Newburg may
vield water of objectionable hardness in some
areas in Madison County.

Permeable Zones Above the Newburg

Permeable zones also occur in the carbonate
rocks in Madizon County above the level of the
Newburg zone. A yield of 400 gpm, one of the
largest from the limestone and dolomite rocks
in Madison County, is reported for a well at the
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Stokely Corp. plant in West Jefferson. The Stokely
well (429L) is 132 feet deep and is drilled 54
feet into the bedrock. The water comes principally
from a zone of high permeability in the Bass
Islands dolomite, above the Newburg zone. Other
large yields from permeable zones above the New-
burg are reported from the wells that supply the
villages of West Jefferson and Mount Sterling.
Each of two wells at West Jeflerson yields 150
gpm ; each of two wells that supply Mount Sterling
yvields 110 gpm.

Origin of Permeable Zones

Permeable zones probably develop as the result
of solution by percolating ground water moving
laterally along a plane of weakness. The suscepti-
bility of any particular zone to solution may stem
from several causes, and the problem has received
special attention from geologists studying the
accumulation and migration of oil. Howard and
David (1936, p. 1397) suggest that such factors
as “close spacing of joints, or large volume of
cireulating water, may lead to the development
of zones of continuous porosity or even cavernous
conditions along some beds.” The authors state
also (p. 1398) that “the presence of impermeable
or less soluble bedding planes is probably one of
the instrumental causes for the development of
porous zones parallel with the bedding.”

Howdrd and David refer primarily to solution
above the water table, Indeed; some investigators
have contended that no solution takes place below
the water table (Murray, 1930, p. 459), which
would imply that when the permeable zones were
formed in the carbonate rocks in Madison County
the water table stood very much lower than it
does now. This condition did oceur prior to the
glacial epoch, when the streams draining Madison
County flowed at levels many feet lower than the
present streams. However, it is the opinion of
Rich (1938, p. 918) that subaerial exposure may
not be necessary for the production of solution
cavities in limestone. Rich states:

Artesian circulation of water should accom-
plish the same result, even at very consider-
able depths, particularly if the circulation is
s0 vigorous that the water is essentially
fresh . .. The question might be raised: how
could the artesian circulation begin unless the
limestone were already porous? 'The reply
might be made that as porosity due to
solution tends to inerease, very small initial
openings would gradually be enlarged;
furthermore, as limestone is a brittle roek,
which fractures easily, sufficient jointing
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might readily be developed along shatterbelts

or zones of bending to permit the beginnings

of artesian circulation. Progressive enlarge-

ment of solution channels would then follow

48 a matter of course.

Permeable zones, roughly parallel to the bed-
ding, may vepresent a buried former erosion
surface. As stated by Murray (1930, p. 469):

The porous limestone reservoirs in the
northeastern United States and Ontario . . .
have been shown to have been subjected to
erosion before the time of deposition of the
formation now overlying them . .. It is there-
fore suggested thalt erosion caused the de-
velopment of porosity in the case of all these
limestone reservoirs.

The condition described by Murray would apply
to the upper part of the Middle Silurian, which
was subjected to weathering during the interval
of emergence that preceded deposition of the
overlying Bass Islands dolomite.

Whatever factors produce permeable zones, it
1s certain that the zones are not entirely regular
in development or continuity. This feature makes
it difficult to trace the zones laterally from place
to place or even to identify them with certainty
in many places. Wells drilled to similar depths
within small areas may show great differences in
vield. A specific zone of high permeability may be
prominently indicated in some wells by excep-
tionally high yields, whereas the same zone in
nearby wells may yield very much less. Great
differences in yield among closely spaced wells
are noted in oil fields, where producing wells are
commonly surrounded by dry holes or wells having
but a fraction of the yield of the best well in the
field. Despite their variability, however, and the
difficulties inherent in their study, permeable
zones are often the key to practical development
of water supplies from the carbonate rocks,

Rocks Below the Newburg Zone

Little is known of the water-bearving properties
of the rocks below the Newburg zone in Madison
County. The records of a few scattered wells
suggest that the rocks between the Newburg
zone and the underlying Osgood shale, where
deeply buried, may be a poor source of water. An
example is well 1335L in Union Township. The
bedrock, at a depth of 300 feet, is the Middle
Silurian reached a few feet below the inferred
position of the Newburg zone. The well was drilled
85 feet into the Middle Silurian rocks, to the top
of the Osgood shale, and yielded barely sutficient
water for household use. Conditions illustrated
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by the record of this well do not apply in south-
western Madison County, where earbonate rocks
of Middle Silurian age below the Newburg are a
dependable aquifer for farm and home use.

The Brassfield limestone is below the depths to
which wells in Madison County are generally
drilled, and little i3 known of its water-bearing
properties. It is a common source of water in
areas a few miles west of Madison County, though
where deeply buried it yields water of poor gual-
ity. The shales of the Richmond group, of Late
Ordovician age, which crop out in the deeper parts
of the buried wvalleys are not generally a source
of pround water. Circulation in these rocks is
poor, and any water they contain may carry large
amounts of salts or hydrogen sulfide. Wells in
Greene County that tap shales of the Richmond
group commonly yield less than 1 gpm (Norris
and others, 1950, p. 23). There iz no reason to
believe that yields of wells drilled into these
rocks in Madison County would exceed this amout
appreciably.

Below the Richmond group are several hundred
feet of non-water-bearing shales of the Maysville
and Eden groups, overlying a hard light-colored
limestone, called by drillers the Trenton lime-
stone. The drillers’” Trenton limestone is a source
of oil and gas in northwestern Ohio, It is reached
at depths of about 1,400 to 1,800 feet in Madison
County, where il has been prospected for oil and
gas at several places. Generally it yields small
amounts of brine from what the drillers call the
Blue Lick water zone, about 600 to 700 feet below
the top of the Trenton. No wells have been drilled
below the Blue Lick zone in Madison County, but
in Clark County (Norris and others, 1952, p. 55)
a well was drilled 4,647 feet deep to Precambrian
crystalline rocks. No water was reported below
the Blue Lick zone.

Recharge to the Consolidated Rocks

Recharge to the consolidated rocks occurs from
local precipitation, a part of which seeps down-
ward through the overlying glacial deposits. Re-
charge is greatest in areas where the consolidated
vocks are closest to the surface or are adjacent to
permeable sediments even though deeply buried.
The Newburg zone crops out beneath the glacial
deposits in the central part of Madison County,
where the consolidated rocks are deeply trenched
by the buried Teays valley and its tributaries. It
is probable that in these buried-valley areas the
Newhurg receives the major part of the recharge
that sustains the wells and produces the artesian
head at Plain City.
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GLACIAL AND ALLUVIAL
DEPOSITS

Teays Preglacial Drainage System

Before the great ice invasions of Pleistocene
time, which began in Ohio about a million years
ago and ended perhaps 15,000 or 20,000 years ago,
the principal streams flowed generally northwest-
ward. The Ohio River was not vet in existence,
and most of the drainage of the present Ohio
Basin was carried by the Teays River and its tri-
butaries. The Teays River rose in the Piedmont
Plateau of Virginia and North Carolina and flowed
generally northwestward across West Virginia,
Ohio, Indiana, and 1llinois to the ancestral Missis-
sippi River. The river entered Ohio near Ports-
mouth and flowed north along the course of the
present Scioto River to the vicinity of Chillicothe.
Near Chillicothe it turned northwest to flow
through Ross, Pickaway, Madison, Clark, Cham-
paign, Shelby, and Mercer Counties into Indiana
(Stout, and others, 1943, p. 51-77).

The Teays drainage cycle was brought to a
close by an early glacier, which forced the
drainage into new outlets and, whose deposits,
together with those of subsequent ice advances,
filled the valleys and obliterated them from view
over wide areas. In Madison County there are no
surface indications of the buried Teays Valley
and its tributaries. The buried valleys have been
mapped entirely from well records and geophysical
studies which reveal differences in depth to bed-
rock from place to place.

Bedrock Surface

Plate 1 and figure 7 show contours on the bed-
rock surface in Madison County, based on drillers’
records of wells, records of the test holes drilled
during this investigation, and results of geo-
physical studies. It is evident from the contour
maps that Madison County prior to Pleistocene
glaciation was a relatively flat upland, deeply
incised by wide, steepsided valleys., The elevation
of the bedrock surface ranges generally from 800
to 900 feet above sea level and up to 1,000 feet
above gsea level in the southwestern part of the
county. The valleys that cross this well-developed
surface are the former courses of the Teays River
and its tributaries. The Teays River entered Mad-
ison County at a point north of Mount Sterling
and left the county west of London. Near London
it was joined by a large tributary stream which
flowed southwest to this confluence from the
vieinity of Plain City. Smaller tributary streams
joined the main stem at other points.
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The gradient of the Teayvs Valley in Madison
County is approximately 1 foot per mile. The
valley floor is 568 feet above sea level at Chris-
man, in the south-central part of the county, and
descends to 556 feet above sea level at the London
Prizon Farm. The steepness of the valley walls
is revealed by the records of 5 closely spaced test
holes (6231 - 627L) drilled near Chrisman., On
the southwest side the valley wall descends more
than 200 feet in a lateral distance of about 1,000
feet. At the level of the former flood plain the
buried valley is about 3,000 feet wide. (See pl. 1.)

Between Chrisman and the London Prison Farm
the Teays River cut below the Silurian rocks and
flowed in the somewhat less resistant Ordovician
shale. Probably this resulted in some undercut-
ting of the valley walls, widening the valley in the
downstream direction, Earth-resistivity determi-
nations made at closely spaced intervals at the
site of test hole 1362L indicate the probable width

of the Teays Valley at that point to be about 3,500
feet.

Minford Silt

The Teays River was dammed in its lower
course, possibly in northeastern Indiana (Norris
and Spicer, 1958), by an early glacier. This
ponded the waters and produced widespread fin-
ger lakes in the Teays Valley and its tribu-
taries, in which were deposited large quanti-
ties of silt and clay, known as the Minford
silt (Stout and Schaaf, 1931) from exposures in
southern Ohio. Test drilling has revealed that
clay, similar to Stout and Schaaf’s Minford, is the
principal deposit in the buried Teays Valley in
Madison County, where it occurs in association
with scattered deposits of fine-grained sand. The
clay is dull blue gray to brown, soft, and highly
plastic. It is 264 feet thick at the London Prison
Farm, where test hole 13621 was drilled, and more
than 200 feet thick near Chrisman, at the site of
test hole 625L. The upper surface of the clay
ranges in elevation from 691 feet above sea level
at the sites of test holes 943L, 944L, and 945L,
near Kiousville, to 850 feet above sea level at the
site of test hole 627L, near Chrisman. The clay is
not a source of ground water and is difficult to
drill with an ordinary cable-tool rig.

Fine sand, associated with the buried clay in
some areas (see logs of test holes 624L, 6261.),
vields very little water to wells, Called “quick-
sand” by drillers, the fine sand commonly is forced
inside the well casings by water pressure, which
makes drilling difficult or even impossible. Despite
these difficulties, some drillers have reached
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depths of 300 or 400 feet in Madison County in
efforts to drill through the fine-grained deposits
in the buried valleys.

Glacial (Pleistocene) History

Four times in the past million years or so north-
ern North America has undergone widespread
glaciation. The glacial stages are named, from
oldest to youngest, the Nebraskan, Kansan,
Illinoian, and Wisconsin. The Wisconsin glacier
made at least two major advances into the central
Ohio area, separated by a long interglacial stage.
The glacial drift at the surface in Madison County
was deposited during the last Wisconsin invasion,
about 15,000 or 20,000 years ago. Some of the
subsurface glacial deposits originated during an
earlier invasion by the Wisconsin ice or the
glacial stages that preceded the Wisconsin.

Origin of Deposits

Till.—The most widespread glacial deposit is
till, an unstratified mixture of clay and rock frag-
ments, commonly called clay or hardpan. Till,
forming a ground moraine or till plain, covers
nearly all of Madison County to depths ranging
from a few feet to about 200 feet. Figures 9-A
and B, are photographs of a till exposure along
a stream near Somerford and of the till plain just
west of Madison County. The till plain in the
vicinity of Plain City is little eroded and is one
of the flattest areas in central Ohio. Elsewhere in
Madison County the plain has been eroded by
streams and as a result has become generally
undulating.

Till in places forms hummocky ridges, called
end moraines, which mark former edge positions
of the glaciers when the rate of melting and the
rate of growth of the ice were approximately
equal. This condition of equilibrium prevented
further advance of the ice for a comparatively
long time while debris accumulated along its front
(fig. 9-B). As shown on figure 10, several end
moraines in Madison County form long, erescent
shaped ridges, in part discontinuous, which coa-
lesce in the western part of the county. The end
moraines west of Somerford rise to an altitude
of over 1,100 feet, about 200 feet higher than the
general level of the till plain near Plain City. The
positions of the end moraines show that the Wis-
consin ice front retreated from the area in a
northeasterly direction. For a time during its
retreat the ice front occupied the approximate
position shown on the map (fig. 11) and deposited
the end moraine near London.
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Till i3 of low permeability and therefore a poor
source of ground water, Dug wellg are common in
till areas, because such wells provide large storage
space for water which seeps in slowly and accum-
ulates between periods of pumping.

Outwash.—When the glaciers melted, torrents
of water were discharged, either along a broad
front or in streams. In these discharge areas the
waler sorted the glacial drift, washed out the
clay, and silt, and concentrated the larger particles
into deposits of sand and gravel called outwash.
Long, narrow bodies of sutwash confined between
valley walls are called valley trains. Broader out-
wash deposits, brought from a glacier and spread
laterally by melt water, are known as outwash
fans or outwash plains.

Glacial drainage in Madison County, unlike that
in many other areas of the State, did not follow
previously established courses. Melt waters from
the receding glaciers, following topographic lows
at random, cut valleys into the glacial till and
later, as deglaciation coentinued, partly filled them
with sand and gravel outwash. The valleys in
Madison County are relatively small and the out-
wash deposits they contain likewise are small
compared to the valley-train deposits in both the
Mad River Valley and the Scioto River Valley.
Those two valleys, which were well established
as major drainage courses prior to late Wisconsin
time, became the principal outlets for melt water
from the Wisconsin glacier.

By postglacial erosion the streams in Madison
County have removed much of the valley-train
deposits, leaving remnants of sand and gravel as
terraces above the flood plains on the sides of the
valleys. Terrace deposits are the source of the
sand and gravel being excavated along Little
Darby Creek near West Jefferson and in the Qak
Run valley near Chrisman. The maximum thick-
ness of the valley-train deposits, including the
terrace deposits, is about 40 to 50 feet. The pres-
ent streams flow 20 feet or more below the terrace
levels. A test hole (9431.) drilled on the flood
plain of Deer Creek about 3 miles northwest of
Mount Sterling, on the R. H, Graham farm, re-
vealed about 25 feet of sand and gravel under-
lying the valley floor. Below the sand and gravel
the driller logged “clay and hardpan” to a depth
of 239 feet, where he struck the limestone bed-
rock.

Buried by till in a broad area centering near
London and the London Prison Farm are extensive
outwash-plain deposits. These buried bodies of
sand and gravel were deposited along the margins



of the ice sheet chielly during the retreat of the
first of the two major advances of the Wisconsin
glacier. They were covered by till during the
final Wisconsin glacial advance. The buried out-
wash-plain deposits range in texture from fairly
coarse gravel to sand, and in thickness from more
than 20 feet to less than B feet. They form an
important artesian aquifer which is the source of
public water supplies at London and the London
Prison Farm.

With the retreat of the front of the first Wis-
consin glacier there came a period, possibly lasting
several hundred vears, during which the central
Ohio area was temporarily free of ice. Scattered
evidence of this ice-free interval may be found in
a burled zone of oxidation or a buried soil zone
containing the remains of plants and other organie
matter. Drillers at the London Prison Farm re-
port, in logs of some of the wells, a change in color
of the glacial deposits at a depth of about 200
feet. Commonly, this color ¢change is noted when
the drill passes abruptly from hlue-gray, unweath-
ered material into an oxidized vellow or reddish
material. Such a color change was reported in the
log of test hole 13621, at a depth of 200 feet.
Color changes were noted also above 200 feet, at
depths of 100 feet and 140 feet. Organic remains
in the huried soil zone are sources of carbon
dioxide gas, sometimes called ‘“choke damp,”
which, in the days before well drilling hecame
common, was an element of danger to well diggers.
Several attempts to dig wells at EKiousville, in
Fairfield Township, were unsuccessful for this
reason, and Orton (1878) reports on it thus:

The trouble has been in every instance that
after reaching a certain depth, choke damp
or carbonic acid gas escaped in such quantity
as to render further work impossible. Several
lives have been lost in these attempts and
one during the summer of 1872. The section
traversed is:

Feet

Yellow elay .......... ... ... 10
Blue clay-abruptly bounded on

upper surface ......... ... . ... .. 20-31

Cemented sand and gravel

On breaking through the crust of cemented
gravel, the gas issues in strong volume. No
water has ever been found in the gravel.
The section is somewhat anomalous, but it
seems safe to conclude that some such aceum-
ulations of buried vegetable matter as have
been described in previous reports as existing
in Montgomery, Warren, and Highland Coun-
ties, are to be found here.
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Outwash deposits of small areal extent, often
reported by drillers as gravel “streaks” or “pock-
els,” are common in the glacial till and are the
gsource of water for approximately half the farm
and home wells in Madison County. In many
areas underlain by the buried Teayvs Valley and
its tributaries these small, discontinuous deposits
of sand and gravel are the only practical sources
of water supply.

Alluvium

Where the present streams have overflowed
their banks silt and sand have been deposited on
their flood plains. These deposits are called
alluvium. In Madison County the alluvium is thin,
relatively impermeable and not an important
source of ground water.

WATER-BEARING PROPERTIES

Valley-Train Deposits

Ohio’s most abundant sources of ground-water
supply are valley-train deposits of sand and gravel
which receive recharge, when wells in.them are
pumped heavily, by the induced infiltration of
streamflow. Such aquifers have not been de-
veloped in Madison County, though deposits of
sand and gravel occur in all the principal valleys,
either at the surface or under a thin cover of
alluvium (fig. 10). The most extensive valley-
train deposits are in the Deer Creek valley below
the mouth of Glade Run, and in the Little Darby
Creek valley near West Jefferson.

Among the factors to be considered in the de-
velopment of a ground-water supply, by induc-
ing infiltration from streams, are (1) the perme-
ability and thickness of the agquifer; (2) the
amount of water available from storage in the
aquifers, which can be tapped between periods of
abundant replenishment; (3) the streamflow in
dry periods; and (4) the rate at which infiltration
can be induced into the aquifer. The latter two
factors become increasingly important where
ground-water storage is small, ag in the valley-
train deposits in Madison County.

By drilling test wells in the sand and gravel
deposits and pumping them to determine the
hydraulic properties of the aquifers it is usually
possible to arrive at quantitative estimates of
their potential yields. Approximation of yield
can be based also on water-supply developments
in other areas and on inferred characteristics of
the aquifers., Asg an example consider the hypo-
thetical development of an industrial ground-
water supply of 1 mgd from valley-train deposits
in the Deer Creek valley below the mouth of Glade
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A. Photograph of a stream cut 2 miles northwest of Somerford,
showing an exposure of glacial till.

B. Photograph taken 2 miles west of Madison County, showing
flat ground morgine in the foreground and an abruptly
rising end moraine in the background.

Figure 9. Glacial deposits in or near Madison County.
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PLEISTOCENE (WISCONSIN STAGE)

EXPLANATION

ALLUVIAL DEPOSITS
Siit and sand deposited by the present
creeks on their fiood plains.

VALLEY-TRAIN DEPOSITS
Outwash deposits of sand and gravel
toid down in the volley by melt woter
from the glacier. :

THIN TILL
Till, commonly called “clay” or “hardpon”,
generally less than 20 feet in thickness,
deposited directly by the ice. Bedrock
is exposed in some places. -

THICK TiLL
Till, generally more than 20 feet in
thickness, confaining buried sand
or gravel beds in some places.

.

END-MORAINE DEPOSITS
Thick till deposited as ridges ond_
hills at the edges of the glacier.
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Area in which till is generally underlain
by outwash-plain deposits.
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Run. Consideration of the problem must begin
with an appraisal of the hydraulic properties of
the aquifer.

The coefficient of permeability of an aquifer is
& unit measure of its property to transmit water
at 60° IY, through its intertices in response to a
hydraulic gradient. The field coefficient of perme-
abiliy is the same except that it is measured at
the prevailing temperature of the water. A re-
lated term, the coefficient of transmissibility, in-
dicates the property of the aquifer as a whole
to transmit water and is the product of the
average field coefficient of permeability and the
saturated thickness of the aquifer. The coefficient
of transmissibility is defined as the rate of flow
of water, in gallons per day, through a 1-foot-wide
vertical section of the aquifer under a hvdraulic
gradient of 100 percent, or through a section a
mile wide under a gradient of 1 foot per mile.

According to pumping-test data in the files of
the U. 8. Geological Survey and the Ohio Division
of Water, the field coefficient of permeability of
outwash sand and gravel in Ohio commonly ranges
between 2,000 and 3,000. If, for the sake of
conservation, the smaller of these fipures is chosen
and multiplied by 25 feet, which is the saturated
thickness of the outwash deposits underlying the
site of test hole 943L, the product, 50,000, is the
assumed coefficient of transmissibility, expressed
in gallons per day per foot. The coefficient of
transmissibility may now be used to calculate the
theoretical yield from one well or a group of wells
screened in the outwash deposits along Deer
Creek, on the assumption that stream infiltration
will serve as a source of recharge. A formula is
given by Rorabaugh (1956, p. 156) for determin-
ing the yield available from each well in a line of
wells, neglecting screen losses:

m|+ my
7 Ts
my
Q =
2x 2x\2 F ('2)(\2 f2x\2

30 | ex Kalal el B RS I Kt

2.30 log {'J {H(d” .;_H\.Zd/" +\nd>
where:

Q = gallons per day per well

m,, — thickness of aquifer at pumped well during pump-
ing, in feet
T = coefficient of transmissibility, in gallons per day
per foot
s = drawdown in aquifer outside well, in feet

x = distance from the center of the well screen to the
line source, in feet
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d = well spacing, in feet
r« == radiug of well, in feet
n = number of intervals between wells

Suppose it is deemed advisable to drill three 12-inch wells
500 feet aparl, in a line 100 feet from the stream. If m,
is 25 feet; m, is 15 feet; and s is 10 feet; the formula
becomes;

——2—5—2'1‘5—[—5—-(3‘I416)(50,OOO) (10)
Q= = 408,000 gpd
2.30 lo @T ﬂ +(g——o—qa | + @\ZH
-o0 9 o.sJ ' 1500 1600 g

Thus, a supply of 1 mgd from 3 wells would seem
to be feasible under the stated conditions. How-
ever, in this hypothetical calculation it has been
assumed that the infiltration rate through the
stream bed would be high enough to satisfy the
needs of the system. Whether this would be true
is difficult to predict, for estimates of stream
infiltration rates are, at best, uncertain.

The rate at which infiltration can be induced
from a stream depends on several factors, chiefly
the streamflow and the permeability of the stream
bed. The permeability of the stream bed probably
varies with river stage, sediment load, and other
factors. The infiltration rate also varies with the
hydraulic gradient between the source stream and
the center of pumping, and with the water tem-
perature. A unit infiltration rate greater than 1
mgd per acre of stream bottom has been reported
for dredged ditches at the Dayton municipal well
fleld (Norris and others, 1948, p. 53), but this rate
may be too high when applied to the bed of Deer
Creek. An assumed unit infiliration rate no
greater than 0.5 mgd per acre would seem ad-
visable in the present discussion. If this assump-
tion is valid, suflicient water should be available
by induced infiltration from Deer Creek to sustain
the hypothetical 3-well svstem at the desired rate
of 1 mgd. Three wells spaced 500 feet apart
would draw from a stretch of the stream some-
what more than 1,500 feet long. The stream is
about 50 feet wide; therefore, if all its bottom is
permeable, the total area of infiltration is about
2 acres. Thus, the dependable yield of an infiltra-
tion supply in the Deer Creek valley would seem
to be at least 1 mgd. By coincidence this happens
to be about the minimum recorded flow in the
stream.

The chief “bottleneck” in the development of
infiltration supplies in Madison County is the
thinness of the valley-train deposits, which would
permit only small drawdowns in wells developed
at typical sites. Selection of sites for well de-



velopment should be made on the basis of thorough
reologic study, including test drilling, specifically
directed toward finding areas where the valley-
train deposits attain their maximum thickness
and areal extent. Unfavorable factors are the
small storage capacity of the valley-train deposits
in most places and the relatively low streamflow
in drought periods. These factors combine to place
potential limits on the dependable yield of in-
filtration supplies.

Valley-train deposits in the Little Darby Creek
and Darby Creek valleys also are worth investi-
gating for the possible development of infiltration
supplies. The best possibilities in the Little Darby
Creek valley exist in areas near West Jefferson.
The best areas in the Darby Creek valley are
outside Madison County, below the mouth of
Little Darby Creek, where infiltration supplies
substantially larger than those available along
Deer Creek probably can be developed.

Buried Qutwash-Plain Deposits

Outwash-plain deposits of sand and gravel,
covered by relatively impermeable till, comprise
important artesian aquifers in much of Union
Township, southern Deer Creek Township, and
small parts of Somerford and Paint Townships.
The principal aquifer, which is the chief source
of public water supplies at London and the London
Prison Farm, is a 10- to 20-foot-thick bed of sand
and gravel, at a depth ranging generally from
about 150 feet to 240 feet., Above the principal
aquifer are less extensive sand and gravel beds,
which also are important sources of water in some
areas. The principal aquifer is poorly developed
at the site of test hole 1362L, being represented
bv a layer termed by the driller “stony till,” be-
tween depths of 240 and 250 feet. A “stray”
bed of sand and gravel, in which a household well
probably could be developed, was reported in log
13621 between depths of 15 and 43 feet. Locally,
water confined in the buried aquifers is under
sufficient pressure to flow.

Pumping tests.—Pumping tests of wells at Lon-
don and the London Prison Farm have provided
important information on the water-hearing prop-
erties of the buried outwash-plain deposits.
Specific capacities of wells open in the principal
sand and gravel aquifer range from 5 to 15 gpm
per foot of drawdown. The London waterworks
well 13711, screened between depths of 157 and
172 feet, vielded 550 gpm with a drawdown of
about 55 feet during a short acceptance test.
Thus, the short-term specific capacity is 10 gpm
per foot of drawdown. Another well at the London

39

waterworks, 1370L, was pumped continuously for
a period of nearly 3 months at rates of 400 to
600 gpm, and the specific capacity was about 15
gpm per foot of drawdown. The specific capacities
of wells 1371L and 1870L are not directly com-
parable, because well 1370L is screened in two
gand and gravel aquifers. The upper screen is
between depths of 70 and 78 feet and the lower
is between 156 and 168 feet. The aquifers are
separated by about 65 feet of till.

At the London Prison Farm, short pumping
tests were run on two wells, both open in the
principal sand and gravel aquifer. In October
1950 well 1361L, 201 feet deep and finished with
10 feet of screen, was pumped for 12 hours at the
rate of 200 gpm. When pumping started, the
water level in the well was about 23 feet below the
ground surface; by the end of the test it was 64
feet below the ground surface. Thus, the draw-
down was 41 feet, and the specific capacity ap-
proximately 5 gpm per foot of drawdown.

At the London Prison Farm on May 20, 1957,
a 5-hour pumping test was run on a $-inch test
well (1369L) screened in the principal sand and
gravel aquifer between depths of 220 and 240
feet. At the start of pumping which was at the
average rate of 192 gpm, the water level in the
well was b8 feet below the land surface. By the
end of the test the water level had declined to
about 77 feet below the land surface. Thus, the
drawdown was 19 feet and the specific capacity
was 10 gpm per foot of drawdown,

In neither of the tests at the London Prison
Farm were observation wells, other than the
pumped wells, available for water-level measure-
ments. Time-drawdown data from the test of
well 1361L are available, but cannot be used in
computations of the coefficient of transmissibility.
When plotted on semilogarithmic graph paper the
points describe a gentle curve, rather than a
straight line as required by the modified non-
equilibrium formula (Brown, 1953, p. 855). Even
though the more rigorous methods of aquifer
analysis described by Brown cannot be applied,
the specific capacities of the pumped wells are
useful in making general appraisals of the buried
gand and gravel aquifers. Specific capacities of 5
to 15 gpm per foot of drawdown, the observed
range for the wells at the London waterworks and
the London Prison Farm, suggest that the trans-
missibility coefficient lies in the range hetween
10,000 and 25,000. If the thickness of the principal
gand and gravel aquifer is 10 to 20 feet, a co-
efficient of permeability of 1,000 to 1,250 is indi-
cated. The estimated transmissibility and perme-
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ability coefficients are not high, compared with
sand and gravel aquifers elsewhere in the State.
Test data in the files of the U. S. Geological Survey
and the Ohio Division of Water suggest trangs-
missibility coefficients as high as 150,000 or more,
for thick sand and gravel aquifers in the Mad
River valley. The coefficients of permeability of
those aquifers commonly range between 2,500 and
3,500. Although these buried aquifers at London
and the London Prison Farm are not the best in
the State, they are capable of transmitting large
quantities of water to wells; the fact that they
yield more than 0.5 mgd of water to each of two
groups of wells underscores their importance with
respect to the overall water resources of Madison
County.

Relatively small declines in ground-water levels
at the London waterworks suggest that the
aquifers have not been overdeveloped locally, and
that additional large quantities of water are avail-
able for municipal or industrial use. It must be
conceded, however, that the ultimate vyields of
the buried sand and gravel deposits are not known.
With respect to possible future expansion of the
London municipal supply, it is important to keep
in mind the fact that municipal pumpage at Lon-
don, roughly half a million gallons per day is not
great in comparison with the water requirements
of typical industrial plants. The addition to the
town of only one large manufacturing plant, re-
quiring, say, 1 or 2 mgd of water, could radically
alter the present water-supply picture.

The total quantity of water available locally
from the principal sand and gravel aquifer de-
pends largely on recharge conditions, which are
not well defined by the data presently available.
The sand and gravel beds are not exposed at the
surface, and water pumped from the aquifer is
replenished by leakage through the overlying till
or by flow from the limestone beds which underlie
the aquifer along the sides of the buried Teays
Valley. Leakage of water through the till doubt-
less is a slow process and may not be sufficient to
sustain the quantity of water now being pumped
at London and the London Prison Farm, or at
least not sufficient to support any large increase
in withdrawal, Flow from the limestone beds
probably is a strong factor in the replenishment
of the principal aquifer. The magnitude of this
flow, in terms of average annual recharge, depends
on the transmissibilities of the limestone beds
and of the principal sand and gravel aquifer,
neither of which is known. Although these
hydraulic properties cannot be evaluated on the
basis of present data, they should be considered
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in planning new water-supply developments in
the area. Wells preferably should he located close
to the walls of the buried Teays Valley to take
maximum advantage of the natural discharge
from the limestone beds into the buried sand and
gravel aquifers.

GROUND-WATER CONDITIONS IN
SPECIFIC AREAS

In the following discussions of ground-water
conditions in each township in Madison County,
the water-resources map, (pl. 1) should be used
as a general guide.

Canaan and Darby Tewnships

Canaan and Darby Townships embrace parts
of a flat plain underlain by till, beneath which in
places are fluvial deposits; the bedrock is the Bass
Islands dolomite. The till contains few sand and
gravel beds and the fluvial deposits are fine
grained; more than 90 percent of the wells inven-
toried in the field were drilled into the bedrock.
The depth to bedrock ranges generally from 75
feet to about 150 feet, and is more than 200 feet
in eastern Canaan and Darby Townships, in an
area underlain by a buried Teays-stage tributary
valley.

Large supplies of ground water for municipal or
industrial use are available in Canaan and Darby
Townships from wells drilled to deep water-bear-
ing zones in the limestone and dolomite. An
example is the Plain City municipal water supply,
which comes from wells tapping the Newburg
zone of drillers, near the top of the Middle Silurian,

Plain City Municipal Water Supply

The first wells of the Plain City municipal water
system were drilled in 1889 in search of 0il or gas.
At a depth of 397 feet water unexpectedly was
encountered in the limestone under sufficient arte-
slan pressure to rise 18 feet above the land sur-
face. The combined flow of two wells was esti-
mated at 2 mgd.. According to Orton (1898, 1.
662) the water was not immediately used, and the
wells were allowed to flow to waste until 1894,
when a destructive fire swept through the village
and made the people aware of the imperative need
for an adequate water supply. A waterworks plant
was then built and the water from the flowing
wells was used to supply the village.

The original wells at Plain City have been re-
placed by two other wells (106 and 107) of ap-
proximately the same depth. Plain City has no
storage reservoir and the water is pumped directly
into the distribution system. According to Cecil
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Converse, Chief Engineer, the supply wells are
pumped most of the time at a combined rate of
about 300 gpm by a suction system connected to
both wells, One of the wells also is equipped with
a turbine pump and in the summer, when the
demand goes up to about 500 gpm, this well fur-
nishes all the water. The drawdown in the well
at this rate of withdrawal evidently is small, as
the pump bowls are only 45 feet below the surface.
Additional large supplies of water can be obtained
from the Plain City wells or from other wells
drilled to the same water-bearing zone in sur-
rounding areas.

Deer Creek Township

Most wells in the northern part of Deer Creek
Township are drilled into the limestone and dolo-
mite bedrock or tap small “pockets” of sand and
gravel interbedded in the till of the ground
moraine. The central and southern parts of Deer
Creek Township are underlain by buried outwash-
plain deposits, at depths of about 200 feet. The
outwash deposits yield large ground-water sup-
plies in adjacent Union Township, and they are a
good source of ground water in parts of Deer
Creek Township.

Small areas in Deer Creek Township, traversed
by the buried Teays Valley and its principal tribu-
tary valley, are underlain by thick deposits of clay
and fine sand, which have caused drilling failures
and unsatisfactory wells. In an unsuccessful at-
tempt to drill a well (260) on the C. F. Cecil farm,
about 2 miles southwest of Lafayette, the drill
reached & depth of 425 feet before the fine-grained
materials in the buried valley made further drill-
ing impractical. Another example in the same
area is a well (261) on the farm of Loy Snider,
drilled to a depth of 309 feet. The well has not
been satisfactory, according to Mr. Snider, because
of silt which several times has clogged the pump.
The water is cloudy most of the time and silt is
brought up whenever the well is pumped. At the
time of the field investigation Mr. Snider pointed
out a sizable quantity of silt that had accumulated
in one of the stock-watering troughs. It is doubt-
ful whether such wells as Mr. Snider’s can be
made wholly satisfactory.

Fairfield and Jefferson Townships

Large supplies of ground water are available in
Fairfield and Jefferson Townships from limestone
and dolomite which generally underlie about 100
or 160 feet of till. At West Jefferson, a well
(4291.) at the Stokely Corp.’s plant, and two wells
(430 and 431) at the village waterworks tap
permeable zones in the Bass Islands dolomite, The
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Stokely well was tested at 400 gpm and each of the
two village wells yields 156 gpm. The permeable
zones in the Bass Islands dolomite lie well above
the Newburg zone of drillers, from which addi-
tional large water supplies should be available, as
at Plain City.

Other sources of ground water in Fairfield and
Jefferson Townships are outwash sand and gravel
deposits in the Deer Creek and Little Darby Creek
valleys. Fairly large groundwater supplies, sus-
tained by induced infiltration of streamflow, prob-
ably could be developed from these aquifers in
favorable areas.

Rural wells in Fairfield and Jefferson Townships
obtain water either from the limestone and dolo-
mite bedrock or from small deposits of sand and
gravel interbedded in the till of the ground
moraine. Typical rural wells range between 140
and 155 feet in depth.

The buried Teays Valley underlies the southern
tip of Fairfield Township. The record of test hole
335L, near the center of the buried valley, shows
355 feet of till and clay overlying the limestone
bedrock, Other buried valleys, tributary to the
Teays Valley, extend into Fairfield and Jefferson
Townships from the south and southwest. Wells
in the buried valleys generally obtain water from
sand and gravel deposits interbedded in the till.

Monroe Township

The principal source of ground water in Monroe
Township is the Bass Islands dolomite, which
underlies generally thick till deposits. Typical
rural wells range from 60 to 120 feet in depth
and are drilled 15 to 25 feet into the bedrock. A
few wells range from 180 to 250 feet in depth and
penetrate 50 feet or more of the bedrock. Some
of these deeper wells, most of which are in the
eastern part of the township, probably tap perme-
able zones in the Bass Islands dolomite. These
zones are similar to the Newburg zone, which lies
many feet lower near the top of the Middle
Silurian.

Along the west side of Little Darby Creek,
in the southern part of Monroe Township, are
terrace deposits of outwash sand and gravel
(shown on fig. 10 ag valley train). These terrace
deposits are not an important source of ground
water, as shown by the records of well 530, 531,
532, and 533, all of which obtain water from
deeper sources,

Qak Run Township
Outwash sand and gravel deposits in Deer Creek

valley offer the best possibilities for the develop-
ment of ground-water supplies in Oak Run Town-
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ship. As previously stated, in the discussion of
water-bearing properties of the valley-train de-
posits, wells recharged by induced infiliration of
streamflow may yield several hundred gallons per
minute. Ground-water supplies of 1 mgd may be
available from groups of wells in favorable areas.

The Bass Islands dolomite is a potentially im-
portant source of ground water in the western
half of Oak Run Township. The dolomite gen-
erally has not heen tapped, however, because most
farm wells obtain water at comparatively shellow
depths, ranging from 60 to about 200 feet, from
sand and gravel deposits interbedded in the till of
the ground moraine.

The buried Teays Valley, which underlies the
eastern part of Oak Run Township, has been in-
tensively prospected by earth-resistivity methods
and by test drilling. As shown by the records of
test holes 623L, 624L, 6251, 6261, and 627L, bed-
rock is more than 400 feet below the surface in an
area about a mile southeast of Chrisman, along
the axis of the Teays Valley. Most of the fill in
the buried valley is clay and fine sand, which are
not sources of water. Supplies adequate for farm
and domestic use fortunately have proved to be
available at comparatively shallow depths in the
buried-valley area, and no drilling failures have
been reported where wells have been drilled into
the underlying clay and fine sand.

Paint Township

The Bass Islands dolomite is the principal source
of water in the central and eastern parts of Paint
Township, where it forms the bedrock beneath
generally thick glacial deposits. Large ground-
water supplies are available at moderate depth
from highly permeable zones in the Bass Islands
dolomite, or from the Newburg zone which lies at
a depth of about 300 feei. Other important
sources of water in the central and eastern parts
of Paint Township are sand and gravel “pockets”
in the till. Typical wells that tap these inter-
bedded sand and gravel deposits range in depth
from 80 to 135 feet.

In the western fourth of Paint Township the
glacial deposits are about 300 feet thick and, near
the bedroek, include thick beds of clay and fine
sand. Most wells are drilled to bedrock, from
which supplies adequate for farm and home use
generally are available. A few wells In western
Paint Township tap gravel “pockets” in the glacial
till.

Pike Township
The source of water for more than four-fifths
of the farm wells in Pike Township is the Bass
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Islands dolomite, which crops out along Barrom
Creek, 2 miles east of Rosedale. The depth to bed-
rock in Pike Township ranges typically from about
40 feet in the eastern and central parts to a little
more than 200 feet in the extreme western part
of the township, in areas underlain by buried
Teays-stage tributary valleys, Farm wells in Pike
Township average less than 100 feet in depth,
which is less than the average depth of wells in
any other township in Madison County.

Large ground-water supplies are available in
Pike Township from permeable zones, such as the
Newburg zone, in the limestone and dolomite bed-
rock.,

Pleasant Toewnship

Large supplies of ground water are available in
Pleasant Township, from the outwash sand and
gravel in the Deer Creek valley or from the under-
lying Bass Islands dolomite. As stated in the dis-
cussion of water-bearing properties of the valley-
train deposits, groups of properly spaced wells
drilled info the sand and gravel beds in the Deer
Creek valley may yield up to 1 mgd at favorable
sites. Individual wells may be expected to yield
several hundred gallons per minute from the
valley-train deposits.

The Bass Islands dolomite is generally a good
source of water in Pleasant Township. Typical
farm wells are drilled a few feet or a few tens of
teet into the bedrock; wells of larger yvield are
commonly drilled to greater depths and tap wide-
spread zones of high permeability in the limestone
and dolomite.

The depth to bedrock in Pleasant Township
ranges generally from 50 to 150 feet. The buried
Teays Valley underlies an area along the north
border of the township, and a buried tributary
valley extends from this area southeast toward
Mount Sterling. The depth to bedrock in the
buried valleys is more than 300 feet in places. The
deeper valley-fill deposits are chiefly clay, such as
is common in the buried valleys in the county.

Numerous farm wells in Pleagsant Township tap
small deposits of sand and gravel interbedded in
the glacial till. Such wells are common in the
northern and western parts of Pleasant Township,
where the hedrock is deeply buried.

Springs flowing from the glacial deposits are
common in Madison County. A {iypical spring is
Anderson Spring (946), in Pleasant Township
about 214 miles northeast of Mount Sterling. The
water issues from a sand and gravel deposit about
30 feet above the level of Deer Creek and the
spring flows the year round. The flow on Septem-
ber 3, 19563, when a sample was collected for
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chemical analysis, was estimated at 10 to 15 gpm.
Anderson Spring is boxed and the water i3 piped
to the highway where it i3 used as a public supply.

Mount Sterling Municipal Water Supply

The largest ground-water development in Pleas-
ant Township is the Mount Sterling municipal sup-
ply, which eomes from two wells (932 and 933L)
about 280 feet deep, drilled nearly 200 feet into
the Bass Islands dolomite. The wells tap a perme-
able zone in which water occurs under artesian
pressure, rising to within 48 feet of the land sur-
face. This permeable zone is similar to the New-
burg zone, though it occurs at a substantially
higher elevation than the Newburg. Pumpage at
the Mount Sterling waterworks averaged about
90,000 gpd in 1956. The wells are pumped at
rates of 110 gpm and 140 gpm, respectively. The
total pumpage is more than 130,000 gallons on
peak days in the summer. The total available
vield appears to be substantially greater than the
present demand.

Range and Stokes Townships

Most wells in Range and Stokes Townships are
drilled into the limestone and dolomite bedrock,
which underlies 50 to 300 feet of glacial deposits.
Supplies of several hundred thousand gallons a
day, from small groups of wells, probably are
available from highly permeable zones in the
carbonate rocks. The largest ground-water devel-
opment in the area is the South Seolon municipal
supply in Stokes Township, which comes from a
well 179 feet deep, drilled to or nearly to the New-
burg zone, at or near the top of the Middle
Silurian. On test, this well (1247) was pumped
for 30 hours at 70 gpm. Daily pumpage in 1956
averaged about 30,000 gallons; on peak days
pumpage was ahout 50,000 gallons. Pumpage at
the South Solon waterworks is much less than the
probable yield available in the area.

In eastern Range Township water is available
generally from deposits of sand and gravel inter-
bedded in the glacial till. Typical farm wells in
this area range in depth from about 50 to 140
feet. A buried Teays-stage tributary valley under-
lies the extreme western part of Stokes Township,
and wells in that area encounter clay and fine sand
at depth. This ig the least favorable ground-water
area in Range and Stokes Townships.

Somerford Township
Wells in Somerford Township obtain water from
gravel deposits interbedded in the till, or from the
limestone and dolomite bedrock. Depths of typical
wells tapping buried gravel deposits range from

about 50 to 150 feet; those of wells drilled into
the limestone and dolomite bedrock typically range
from about 60 to 225 feet. Water supplies ade-
quate to meet small industrial requirements prob-
ably are available from wells drilled into the lime-
stone and dolomite. The most favorable area for
the development of ground-water supplies is the
central part of the township, where the depth
to bedrock is comparatively shallow. Elsewhere
in the township the cover of unconsolidated de-
posits is generally thick, and the depth to bedrock
is more than 400 feet in places. There are no
prominent buried valleys in Somerford Township,
though there are deep buried valleys in the town-
ships to the east and south, toward which the
surface of the consolidated rocks descends sharply.
Near the east and south borders of Somerford
Township fine sand or clay, which is characteristic
of the fill in the buried valleys, probably would be
encountered in deep wells.,

Union Township

Large supplies of ground water are pumped in
Union Township from wells drilled into buried
sand and gravel beds which were laid down as an
outwash plain during the retreat of the front of
the flrst Wisconsin glacier. The Wisconsin ice
readvanced and till was deposited over the out-
wash-plain deposits as a relatively impermeable
cap, ranging in thickness from about 150 to a
little more than 200 feet. The till confines water
in the sand and gravel beds, creating artesian con-
ditions. Artesian pressures In some areas are
sufficient to cause wells to flow, except where
pumping has reduced the head. The buried out-
wash-plain deposits are sources of public water
supplies at London and the London Prison Farm.

Combined pumpage at these two places averages
more than 1 mgd.

Above the buried outwash-plain deposits are
less extensive deposits of sand and gravel, inter-
bedded in the till at depths ranging from 20 to
about 80 feet. These shallower sand and gravel
beds are important sources of water in many
places in Union Township.

A third important source of water in Union
Township is the Bass Islands dolomite, which,
except in buried-valley areas, forms the bedrock
beneath relatively thick glacial deposits. The Bags
Islands delomite was removed by preglacial erosion
in the buried Teays Valley and its tributaries.

Poor ground-water conditions prevail locally in
Union Township in a few areas underlain by the
buried Teays Valley. In these areas, some wells
have been drilled through the glacial deposits
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into the underlying silt and clay. Costly drilling
failures have resulted in several wells in which
drillers have been unable either to drive casing
through the fine-prained materials or to pull cas-
ing out of these materials after deciding to
abandon drilling. The clay in the buried Teays
Valley is more than 250 feet thick, and the depth
to bedrock is 530 feet at the London Prison Farm
where test hole 13621 was drilled. The bedrock
in the Teays Valley in Union Township is Ordovi-
cian shale, which is not a source of ground water.

London Municipal Water Supply

The municipal water supply at London comes
from wells screened in two sand and gravel
aquifers. The lower, and principal, aquifer lies
between depths of about 150 and 185 feet and is
part of the buried outwash-plain deposits. At
London the outwash rests directly on the lime-
stone bedrock. The upper sand and gravel aquifer
at London is about 25 feet thick and is interbedded
in the glacial till between the approximate depths
of 60 and 85 feet. Thus, the upper and lower
aquifers are separated by about 65 feet of till.

The London municipal supply was established
about 1890 when two wells were drilled into the
lower of the two aquifers. In the following few
years af least one additional well was drilled into
the lower aquifer and two wells were drilled into
the upper aquifer. The deep wells ranged in depth
from 160 to 190 feet; the two shallow wells were
about 60 feet deep. On April 15, 1898, Mr. Frank
C. Smith, Superintendent of the London Water
Works Co., in a letter to the U. S. Geological Sur-
vey stated that the water level in the three deep
wells would rise to about 20 feet above the land
surface when the wells were not being pumped,
and the combined flow from these three wells, at
ground level, was about 165 gpm. Mr. Smith
stated also that water levels In the two 60-foot
wells were about 6 feet below the land surface.
One of the 60-foot wells, he said, supplied about
150,000 gpd for 6 months “in the drought of 1895.”

Though the London water-supply system is
basically the same, with respect to the sources of
water, as it was when My. Smith described it, new
wells have been drilled and all the original wells
have been replaced. About 1931 a 26-inch well
(1358L) was drilled to a depth of 173 feet and
was screened in both the upper and the lower
aquifers. Om test the well yielded 600 to 700 gpm,
but the water failed to clear to the satisfaction of
waterworks officials because of fine sand which
seemed Co come from the lower aquifer. A new
well (1357L) then was drilled 82 feet deep, and
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wasg screened only in the upper aquifer. The 82-
foot well was the main source of the London sup-
ply from 1932 until 1953. On test, the 82-foot
well yielded 1,200 gpm and when first placed in
service it was pumped at a rate of about 1,000
gpm. The yield declined over the years, however,
and in 1953 was only about 400 gpm.

In 1953 another well (1370L) was drilled at
London, this one also screened in both aquifers.
The upper aquifer was screened between depths
of 70 and 78 feet and the lower aquifer was
screened between depths of 156 and 168 feet. The
well was pumped to waste almost continuously
from May until August 1953, at rates varying
from 400 to 600 gpm to eliminate the fine sand
which appeared in the water in objectionable
amounts, apparently coming from the Ilower
aquifer. During the testing or development period,
the sand accumulated around the discharge pipe
in large quantities, covering the ground over sev-
eral hundred square feet to a depth of several
inches. The well was placed in service late in 1953
and was used continuously as the main source of
supply for about a vear.

In 1954 the newest well of the London system
was drilled. This well (1871L) is sereened only in
the lower aquifer, between depths of 157 and 172
feet, and is the main source of the London supply.
It is pumped 3 weeks per month at a rate of 300
gpm, Well 1370L is pumped 1 week per month,
also at a rate of 300 gpm.

Water use at London has varied only moder-
ately during the past 20 or 30 years. Pumpage in
1956 averaged about 424,000 gpd which represents
a small decline in water use from that of the pre-
ceding several years, due principally to the repair
of several leaks in the distribution system. Aver-
age daily pumpage in 1955 was about 454,000 pal-
lons; in 1954, about 512,000 gallons: and in 1953,
643,000 gallons, according to figures supplied by
Mr. George Woodard, waterworks superintendent,

The main problem at London has been the de-
cline in yield of wells over a period of time, requir-
ing their frequent redevelopment or replacement.
The decline in yield results in part from the fine
sand, which tends to clog the wells and also to
cloud the water.

Another factor which has caused the wells to
lose efficiency is the chemical quality of the water,
which causes incrustation of the well sereens and
precipitation of limy material in the sand and
gravel immediately surrounding the wells. These
conditions probably cannot be prevented but they
can be made less troublesome by various methods
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which tend to reduce the velocity of flow through
the screen openings (Briggs, 1949). These meth-
ods include pumping from several wells of smaller
vield to take the place of one or two wellz of rela-
tively large vield, reducing pumping rates, and
pumping the wells longer, and using longer well
screens or screens having larger slot openings,

Ground-water levels at London have not de-
clined to an alarming extent since the first wells
were drilled, as is noted in the discussion of the
water-bearing properties of the outwash-plain de-
posits. The fact that each new well yields initially
about as much as did its predecessor is additional
evidence that the aquifers have not been over-
pumped. One reason for the large yield at London
is the fact that the two sand and gravel aquifers
are not naturally connected, at least locally. Thus
each aquifer contributes independently to the total
vield of the gystem, as pumping from one does not
deplete the supply of the other. The separation
of the aquifers is shown by differences in artesian
head and in the chemical quality of the water from
the aquifers.

The difference in head between the two aquifers
causes water from the lower aquifer, which is
under greater artesian pressure, to flow into the
upper aquifer through wells screened in both
aquifers. Recharge of water to the upper aquifer
from the lower aquifer undoubtedly was an im-
portant faector, over the years, in maintaining a
comparatively high yield from the 82-foot well
(18571 that formerly was the main source of the
London supply.

Proof that a recharge cone is built up around
the upper screen of a combination well when it is
not being pumped is seen in the results of chemical
analysis of water samples collected at different
times. In table 7 are shown the results of analysis
of water from well 13701, which is screened in
both the upper and the lower aquifers, and from
well 1871L, which is screened only in the lower
aquifer. Well 13701 was sampled twice; the first
time was on April 12, 1957, when the well had not
been pumped for several days, and the second
time was on May 7, 1957, after the well had been
pumped almost continuously for about a week.
The first sample from well 1370L was practically
identical to the water from well 1371L. This
shows that water from the lower aquifer had
flowed into and recharged the upper aquifer dur-
ing the time well 1370L was idle. The analysis of
the second sample from well 1370L, made after
the well had been pumped for several days, shows
a wide difference in chemical quality between this
water and that collected during the first sampling.
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The difference in quality of water from the two
aquifers showed up only after well 1370L had
beenn pumped long enough to remove from the
upper aquifer most of the water previously re-
ceived as recharge from the lower aquifer. This
evidence is in accord with the experience of water-
works officials, who report a decided difference in
cost of softening the water from the two wells.
The water from the lower aquifer at London is
of much better quality than the water from the
upper aquifer, This is the chief reason why re-
peated efforts have been made to develop wells in
the lower aquifer, despite difficulties caused by
the fine-grained material in that aquifer.

A possibility for increasing the water supply at
London, and avoiding troubles caused by the fine-
grained material in the lower aquifer, would be
to drill wells into the underlying limestone and
dolomite deposits, in the hope of obfaining water
from permeable zones such as the Newburg., This
possibility is underscored by the record of a test
hole drilled at the waterworks in 1954 by Homer
Robinson. The hole was drilled to a depth of 324
feet, a few feet above the assumed position of
the Newburg zone. Bedrock was struck at a depth
of 184 feet, and the driller reported water at
depths of 227.229 feet, 245-272 feet, and 275-321
feet. The water level in the test well stood about
18 feet below the land surface at the completion
of drilling. The well was not test pumped, un-
fortunately, and the yield is not known. Hardness
tests made by waterworks officials indicated a
range of 424 to 480 ppm for water from the lower
part of the test well, which is within the commeon
range of hardness for water from limestone and
dolomite. Tests should be made to determine the
water-bearing properties of the limestone and
dolomite rocks at London. The new test wells
should be drilled at least several feet below the
assumed position of the Newburg zone, say to a
depth of about 400 feet, and adequately pumped
s0 as not to overlook the posgibility that the New-
burg may yield large supplies of ground water
here as it does at Plain City.

London Prison Farm Water Supply

The sources of water at the London Prison Farm
are the same as or similar to the sources at the
London municipal well field. Most of the water
used at the prison farm is pumped from four wells
(1309 is representative} which range in depth
from 110 to 128 feet and tap a relatively shallow
sand and gravel deposit, which corresponds to and
may be part of the upper sand and gravel aquifer
al the London waterworks. These four main wells



THE WATER RESOURCES OF MADISON COUNTY, OHIO

are pumped by an air-lift system, installed many
vears ago when the prison was built. Each of the
wells yields about 100 gpm. Two other wells
(1361L is representative) at the prison farm are
12 inches in diameter and are screened in the
buried outwash-plain deposits, which locally con-
sist of a 10- to 20-foot-thick bed of coarse sand
and gravel, at a depth ranging from about 200 to
220 feet. The deeper sand and gravel aquifer at
the prison farm probably is contiguous with the
lower aquifer at the London waterworks well field.
Only one of the two deeper wells is now in use:
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it is pumped for short periods at a rate of about
200 gpm.

The two deeper wells at the prison farm were
used for a few years, 1954-57, as the main sources
of supply and were pumped initially at rates of
about 300 gpm. The wells declined in efficiency,
however, and the yields were so reduced that the
four shallower wells, which had been kept as 3
standby source of water, were redeveloped and
put back in service. Average pumpage from all
sources at the London Prison Farm was about
680,000 gpd in 1956.
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CHEMICAL QUALITY OF THE WATER

The results of chemical analysis of 23 samples
of ground water collected in Madison County and
4 samples of surface water collected in Pickaway
County are given in table 7. Data on the wells and
1 spring from which the ground-water samples
were taken are given in table 8; the locations of
the wells and the spring are shown on plate 1.
Samples of water from Darby Creek were collected
at Darbyville and those from Deer Creek at Wil-
liamsport, both places being about 20 miles down-
stream from Madison County. The analyses were
made by the Quality of Water laboratory of the
1. 8. Geological Survey at Columbus.

The waters from the various aquifers are all
of the calcium magnesium bicarbonate type. All
were high in iron and were very hard and iron
removal and softening of the water would be
desirable for most uses. Water from the consoli-
dated rocks, is somewhat harder than water from
the glacial deposits. The sample from well 13351,
which taps a limestone aquifer, had an exception-
ally high iron content. A sample from well 409,
which taps the same aquifer, contained about the
same amount of iron as many of the samples from
wells in the glacial deposits. Significant differ-
ences in chemical quality between waters from
the upper and lower aquifers at London have been
discussed.

The surface-water samples, two of which were
collected during periods of low flow and two dur-
ing periods of comparatively high flow, were not
notably different in their chemical character-
istics and were, in general, comparable in quality
to the ground-water samples though somewhat
less mineralized.

CHEMICAL AND PHYSICAL
PROPERTIES COMMONLY
AFFECTING THE USE
OF WATER

The source and significance of the mineral con-
stituents in natural waters have been discussed
by White (1947) and Lamar (1953), and also in
other publications of the Ohio Division of Water
and the U. 8. Geological Survey. The most im-
portant chemical properties of water, in regard
to general uses, are hardness and iron content.
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Hardness

Tn many industries, such as the manufacture of
chemicals, paper, and textiles, hard water is
objectionable. Soft water is more desirable also
in canning, laundering, and ice-making. When
heated, hard water deposits a scale in boilers and
water heaters which must be removed for efficient
operation. In the home hard water is objection-
able for most purposes, although the use of
chemical detergents has changed this picture con-
siderably so far as use for washing is concerned.

Hardness of water is caused principally by
calcium and magnesium. Hardness caused by
caleium and magnesium equivalent to the bicar-
bonate is called “carbonate” hardness; the re-
mainder is “noncarbonate’” hardness. These terms
are roughly equivalent to the older terms “tem-
porary” and “permanent.” Hardness is usually
expressed as calcium earbonate in parts per million
or grains per gallon. Water that has a hardness of
less than 60 ppm is generally rated as soft. Hard-
ness between 60 and 120 ppm does not seriously
interfere with the use of water for most purposes.
Usually, it is profitable to soften water having a
hardness above 120 ppm. Water is softened either
by the Jime-soda process, which generally is used
in municipal softening plants, or by the base-
exchange, or zeolite, process, used in home water
gofteners. In the lime-soda process the content
of the hardness-forming constituents is reduced
by treatment of the water with lime or lime and
soda ash and a coagulant. In the zeolite method
of softening, hard water is passed through natural
or artificial “zeolites” which exchange sodium for
calcium and magnesium ions in the water. Peri-
odically, the active mineral in zeolite softeners is
treated with brine to replace the accumulated
calcium and magnesium jons with sodium ions.
The municipalities of London, Mount Sterling, and
West Jefferson soften their water by the lime-soda
process. The water furnished residents of Plain
City and South Solon is not softened.

Iron
Iron content is an important quality of natural
water, because if it exceeds about 0.3 ppm the
water stains elothing, cooking utensils, and
kitchen and bathroom fixtures. Iron concentra-
tions of 0.5 to 1.0 ppm can be tasted by most
persons. In domestic water supplies one of the



sxayirbe oar U pamaslcg *23s5/ "1y M0 ge oBrBYSSTA

Sutads ToSISPUY *038 791 N0 Of SAIRYDSTQ L
;umm\.u, o g1 F2TBUSSTA 5 *sas/=3J°na gg SAIBUAST
_ﬂ < B4 omr “‘\‘mh SIE TS T ¥ [ 69 I 962 5°3 L9 207 2" FITET-6 i (*0n Keasiord)
% L o'e §85 zZ8 =08 ase 172 A 6% L o2 LS 29 j<lelgal 3T £35-0e-% 320dsWSTTTTY FITLY I3
o] 2 A 09 Qoe 29%-21-6 {*00 femayoid)
02 [23 8L €03 96 628 (225 ig £°0 o°B &8 782 5% L 20°¢ 80 19F-0%"F TT1ALO T80 HEex) Aqrag
6 T 8L el [} BOY 29 T 0'T 2z 9% LSY ¥'1 v 0% L2 ™" Tt 58 L5~2T-% eLT TaABaS pus sy wopacTT Awsdwoy 1918y UOPUOT | T-TLSY
€5 € ST L8L s STv &0 o L o5 82 Siad T g2 ks 5 6L LT LS=L =S 5851 T3AB38 pUB pues uopucy Awedmog xa38M UOPUOT | I-0LET
S T NS el a £9% ©3F T 2T 2 9% a8% T s} 2e £g LT LT LG-2T-¥ 0891 TarBlf puUB PUBE UOPTEOT Loadmo] IsseM TOPGOT | T-0LET
L o'g L Lol TP L¥v i 6 2'T €7 baa e'T se s o8 2'T ar L5-T2-S 9% Tossdd puw pumg UopUDT MLIBE TOSTL] GOPUOT | 1-6EET
85 T 2L 0oL [#] 82¢ w5y i =M 9*z <3 i 2'T e =l FL 2T 51 L5-3T-F 102 TaARIF pue pusg uopooT WrBF UOSTA4 UODUOT | T-THET
22 7 gL 208 b L19¢ g2 o 02 oT 08 907 a5 =1 8 LT 374 08-¢2-T S8% BECLS ST uopuoy SWeTTTEA 3080 | T-5¢C2T
2 SEL 83 o344 oge T [ch ¥ g 2 5 S9v €1 ot e d 10T atg BT LG-02~G att TaABIZ pUB PUBZ Topuog IR UDSTJA UODWOT BOET
o5 T 8L CYET oFT 2¢s 28l T B ¥y 852 8Ly T =q as ST o'e 3T L5217 81T BSYTMATHT ToTOg WINOZ | UGTOg UIN0g JO SPETLIA L¥3T
28 5 a%s yen a'T QzZe T0% e 't 2°z 03T 268 29 2% 87 12 076 05-%2-1 8TT 34815 PUS pERg TOYOS HINOG TOTTE 18 22T
€S ¥ 5L 208 9% =y g 255 [+ 8T S'T 8 238 ez ir 0Tt €T T 05-22-T L Te4BIZ PUB pERg PICIIFWOG adnoxag T % 02TT
o5 S 9L 208 Ze ¥ a8y 2T 2'T &5 aLy RS ¥ 20T 672 T 05-g2-T 89T JITHOTXT BITERES a33204J “SIH 00T
G 2'L eel o3 Elad 2CF g2 T 8¢ e FEE ST 6°2 €S 6L [ at €52 -8 - TeAeld PO¥ pmeg UOOTRIIY uesaopny g =976
foist < Ll 6.5 Ly TS oze 02 z* 8’z ¥ ¥2T 0% or 24 a2 05 0s-ge-T e TeNBIS PUB PUES FUTTIIE "R A1332Wa) 2URSEITd | T-956
e T 5L 578 28 %% j=iaey ST g72 02T =i 4 4 ST 92 oF TOT 2T 3T LS-2T-¥ 124 SLTMOTH DUTTaons W FUTTLenG "M IO S3€TITA | T-586
2 SUL g 06 O%y &YG g g 5T s 62T 2% =h w 22 had 0T £t L 86-8T-01 BEE SLTWOTO(Q |U0SI3JF20 152 | 38Ul TRILows ayia1aed | T-53%
s S (AN p 9L ka4 56 82 T e <L 0S¥ Qs 96 ™" T 05-%¥2-T 0 SABIE PUR PUBG IOSIITIOL YSBH I3TAI0] STITBTD PSF
9 4 174 988 55 554 9% 2'T aT 02T 9347 c'e 22 [sl=] 88 a5t T L5-81-7 & 00T SHTWMOTCQ [UOSITIOL 3804 MOSIDFFAL 189K IO “TITA s}y 4
2 < 'L 68 e s ¥ i T 2T 8 Tiv 8T &% 80T g2 9T 05-¥2-T 8% ToARTE PUB DUBS |TUOSISIIAP 183M Jre) *d 0 LEY
£s ¥ LTL 600°T T 8% 9%9 3" ¢ T 2T 26T g7 or £s B80T L2 St 08-92-T 9EE 3}rUoTC UBAITITD HBWLLO0E *H “H 0¥
T gL €06 = Lig 865 4 67 o Tt Fi¥ 9% 8% ¥F 24 e-2 ot i5-22-1 G8e SuC) EIWYT s113481%] paay Las1og | 1-552
s < a'g cTe 8] iB2 B9% e’ L [ 82 26 95¢ 89 [AY %S £ ¥°2 08-gZ-T ey 1TTS ple pues aelBrer T9Z
i} o 2L oo T 322 LG 2L 2" LT 2T 5€2 (o254 ST 6T 2g €T sL T Se-cT-2 207 PUOYEDULY £317 areTd anT
S < FL onofT = 18 P09 2% it 22 08 ¥28 62 25 51T #3° =) 0CS=$2-T e BLTUSTO] Lo yarg £Z40R '8 TTE gz
e myssu T J0RT 3%
{0 .82 —1I0LT R - FER WOT]HIG (6]
(4.} SOUOE ~xo ‘untore) wdBas O (Four} (1) (Yos} (SooH)| wois (eed 1 (2w) (=) | (ad) | (FoT8) | woresrros | (*a3) Teriaqem TOT2 0T
“dmay| Iorop ERT BOPLSBL) apery HDTL Eakchs 23BUCY -g81 WP | Wnisau wnTo uoar BOITIS Jo ayeq uydal SuUTILIq ILBHR 23umTKeIEdy 23T
-7 aDpUOT SOORG SE spTTOS -TH -onTa -Teg —-JEDIY -0 -oq Ty -TB)
DTTeads sHBUDIRY paatoRsLG B

1798UGy Teoimens (Asad euISOTosn 5 tn fudumag Je1eM Jo L2TTend £g seslreuy)}  tOTUD ‘AINOD ABMENDT U HeSI) I9sQ PUE HIAI) L0d9 WOII PUS ‘OTuO ‘AINO) UGSIPEN UT STTSA WOIZ degEn JO ssakfeuy--tp arawy

{*uotTrT® Jad s3.08d UT LIATE Sy

48




CHEMICAL QUALITY OF WATER

most objectionable troubles associated with iron
in excess of about 0.2 ppm is the growth of Creno-
thrix or other iron bacteria. These organisms
form a slimy growth which may clog pipes, well
screens, or gravel around the wells. Sometimes
these growths are pumped up and appear in the
water as red or brown sludges.

Methods of controlling iron-forming bacteria
include disinfection and regular treatment of the
well and pumping equipment with chlorine com-
pounds. Inorganic iron content is reduced by
ordinary softening. Iron can be removed also by
aeration and filtration, or it can be made less
troublesome by adding phosphate compounds
directly to the distribution main at the wells, to
prevent precipitation of iron in the distribution
system.

Sulfate, Fluoride, and Nitrate

Other chemical constituents of the natural
waters in Madison County that are of general
interest or importance in the use of water include
sulfate, fluoride, and nitrate. Sulfate sometimes
is important because, when it is acted upon by
sulfate-reducing bacteria, hydrogen sulfide gas is
produced, which has an objectionable odor and
may cause corrosion of pumping equipment. Cor-
rosion due to water rich in hydrogen sulfide may
be accelerated by sulfide- and sulfur-oxidizing bae-
teria which may be introduced into the water as
a pollutant, Sulfide and sulfur-oxidizing bacteria
are similar to iron-forming bacteria, in that they
form thick, slimy growths which may clog wells
and pumping equipment. Sulfate is dissolved
from practically all rocks and soils and especially
from gypsum, Gypsum deposits occur sparingly
in the carbonate rocks in the Madison County area,
and water from wells drilled into the limestone
and dolomite deposits generally is high in sulfate.
Owners of such wells complain of “black sulfur
water” or they report a “sulfur” taste in the
water. Trouble with sulfur often may be elim-
inated by thorough diginfection of the well and
distribution system, followed by periodic treat-
ment with chlorine compounds or some other dis-
infecting agent.

Fluoride is important in drinking water because
of its effect on childrens’ teeth (Dean, H. T. and
others, 1943). In concentrations of about 1 ppm
fluoride lessens the incidence of tooth decay in
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growing children. Fluoride concentrations in
excess of about 1.5 ppm in drinking water, how-
ever, may cause mottling of the tooth enamel if
the water is used for drinking by children.
Fluoride is common in the ground water of Madi-
son County, slightly higher concentrations being
noted in water from the limestone and dolomite
than in water from other sources.

Nitrate likewise is an important constituent in
drinking water, in concentrations greater than
about 45 ppm it is considered unsafe for baby feed-
ing (Maxcy, K. F., 1950}, Nitrate in ground water
generally results from oxidation of organiec matter
in the soil, and unusually high nitrate concentra-
tions may indicate organic pollution of the water.
In shallow wells, high nitrate may be due to the
use of nitrate fertilizer on the fields. Small quan-
tities of nitrate occur in most ground waters and
have little or no significance with respect to the
use of the water.

Temperature

Temperature is important in the use and treat-
ment of water, as water is commonly used as a
heat-exchange agent. Temperature also affects
the rate of chemical and biological activity, such
as corrosion and algae growth. It may be impor-
tant also for its effect on the yield of wells. Since
the rate of flow is inversely proportional to the
viscosity of the water, an increase in viscosity due
to a lowering of the temperature will reduce the
rate of percolation of the water through permeable
materials. The rate of percolation is fwice as
high at 90° F as it is at 40° F, if all other condi-
tions remain constant. The temperature factor is
especially important in the design of infiltration
systems because the temperature of ground water
derived from stream infiltration depends largely
on the season and thus may vary widely.

The temperature of ground water at depths
within the common range of wells, 20 to 200 feet,
ordinarily is within 3° to 6° F of the average
annual air temperature. Temperatures of water
from wells 30 to 60 feet deep in the eastern half
of the United States range generally from about
40° F, in parts of Maine, Michigan, Minnesota,
and other northern States, to the middle 70’s in
Florida. In Madison County the temperature of
the ground water averages about 53° F.
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Figure 12a. Logs of wells and test holes in Canaan, Darby, Deer Creek, Fairfield, and Jefferson Townships.
(Numbers refer to locations shown on plate 1)
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Figure 12b. Logs of wells and test holes in Monroe, Ock Run, Faint, Pike, and Pleasant Townships.
(Numbers refer to locations shown on plate 1)
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TABLE 8

RECORDS OF WELLS AND TEST HOLES IN MADISON COUNTY, OHIO

Explanation of terms and symbols:

Number ... The number of the well or fest hole shown on the map, plate 1: letter L
following well number refers to log shown on figure 12; number under-
lined refers to water analysiz shown in table 7.

Gwner or name.........._.... The name of the landowner or tenant at the time the well wag drilled or
at the time of the well inventory.

Elevation of well............_.._. Determined approximately from the topographic maps of the United States
Geological Survey.

Depth to bedrock.. ... Depth to the surface of the consclidated rocks.
Depth of well. ... Depth reported by driller, owner or tenant,
Character of material........ . Geologic material in which water was obtained or in which well was

terminated; Dol, dolomite; ¢, gravel; Ls, limestone; S, sand; Sh, shale.

Geologic horizon............... -...Refers to the geclogic age of the consclidated rocks; Sca, Silurian system,
Cayuga group; Sn, Silurian system, Niagara group; Sec, Silurian system,
Clinton age; Or, Ordovieian system, Richmond group.

Water level. ... e The depth below land surface of the water level in the well as reported
by the driller, land owner or tenant.

Date........... . e Date of determination of the water level
Rate. ] The rate, in gallons per minute, at which the well was pumped or bailed.
Drawdown.......oooee ] The amount of lowering of the water level in the well caused by the with-

drawal of water at the rate indicated in the rate column.

Type of well.__...... ... Dr, drilled; Dug, dug by hand.

Type of pump........_. D, deep-well, lift or ejector; S, shallow-well suction; T. turbine; £, elee-
trieally powered; G, gasoline-driven; H, hand-operated: W, wind-driven.

Diameter of well. ... __ Approximate inside diameter of well or casing.

Use e D, domestic supply; I, industrial use; P, public supply; 8, stock.
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PLLS AND TEET EC

TN MADTSON COUKTY, OdJO

T
?rjnci[:.al WATEY S ter tavel Yield !
bearing bed o
o — I = & 2
& e o = ~
43 o < =1 @0
5 Guner or Yano " o H«’ - it o K ?’ @ Remerixs
o - g PRI e N g 15 o [ 71
i3 o O a w5 =l
ol - R i @ @ o
~ 50 A Do 43 i £ fu 2 U
) b @ a o i N i
= 2 1A% B Wope e
2 &)
M
CANAAN TOWNSHLE
1 ramer 12 Dr LH a4t 0,5
e Fli d 10 j2its ‘4?7 D8
3 Aus Yoder 13 e % D,z
Li, | Bdward Greenbaan 10 L-y2-bi |25 Lr E be 0,3
5 Amold Gresnbsum b L TH Lé 5
[ Charles Atchlscr Tr b Well not finished st time of in-
Lory .
; i pro | DH
] Ir LG
G T G
e Lr DG
3 Dr TG
Dr LG
Dr D3
i Sca 1% Tr o)
15 dea, 3 Dr oH
16 Sea Dr LH
17 ] Sea Tr TH e D
1 BlLL Yutzy i Soa Dr DH 5
19 Baratrigeer Zeca T ™ i D,8
20 Mrs. Robert Winstorn Soa | 15 Lr IE g D
21 Mre. Mary Roby Sea Dr IE L% D
201 | A, 3. Converae gea |l 19 G- b Dy DH l% T
23 Wahster Sherwood Bea | 14 T DE hg 3
) Mary Nolan Sea Dy DH )*'Q D
an Wiiliam Horch Sea | 10 Dr DE hig D8
26 FLL futzy Sca 8 Dr DH "; T,5 | Wwater analysis in table 7.
27, Urknown Sea Dr
28 | Chas. ®. MoCarthy Sca pro| pH ud
29 Besch Chendler Sea Dr ! DH I
30 John B. Yoder Sua T DH “‘% S
31 | W. B. Kilgore Sew | 9 pro| W ul 8
321, | ELi Yutzy Sea, 20 Dr DE L D,5
35 | L. W. Price Sca, Dr | IE ul D
3h | John Price Sea | 15 Tr | DH Uk D
Weil Bzachy Bea Dy oE )Pi, D,3
J. Gingerich Sea | 1h Dr DH L= L,8
D, 5. Miller Seca | 15 Dr DE g 3
O. E. Miller Sea 1k by Tt He D,s
Jonas F. Beachy Sca 10 r m ,i 0,8
J. W. Miller Sca | 1b or b M% D Also has stock well about 130 feet
deap.
k1 W. J. Dyer &0 92 Del Seq |10 T 4] Lk 5
b2 W, J. Dyer 35 | 97 Dol Ses | 11 pro | DE | W D
i3 John Byerly 180 150 Dol Sea Dr DE l{-‘—"‘, g
h Ben J. Miller e | 220 Dol Sea | @0 Dr | DE | D3
he lewis Thomas log 200 Dol Sca pan 1947 Ir DE oy D,8
ks E. B. Yoder 150 178 Dol Bea il Lr Lif 4 D
Ly Ben Yoder 150 202 Dol Sca e Dr hoiis i % D,5
LS 107 105 Dol Sea Dr
it} Tom Arnoid Wl | 183 Dol Sea | 15 Dr DE L ,3
5 Zila Eeach i | 2l Dol Sea br | DE L | 3
il Harry High 250 235 Dl Soa 15 Tr oW lt% a8
52 | Ray Wilson 138 G br | bH 3 3
53 Irms Earbage 260 347 Dol 3ee 32 Dr DE u—§ 0,8
Sk Frank Chandler Bhp 50 L Dot Sea | 11 Dr D L% 3
55 L. G. Young 921 653 of Dol Sea | 16 Dr LE L D.s
36 Mavrice Schiderer 922 68 G 19 or TH 4?7 o
ST Andrew Yutzy s Dol Sea | 16 or T I D,5
5 Tete Chandler 23 To! Sca Dr DE 4L
591 &) 5 rw23-hy | 20 8 Dr 5B : 5
GOL . e} 30| 18- L-hg | L0 r Wk g
61L | ®ii Troyer 8z ] 12 | w- kg | 15 Dr N D
42L | Detty Morgan G50 G 1L | 12-20-i4y Iy ol 4 il
631, | Jenathan Alder School 550 69 | 102 Dol Sca 5 2o10-56 | 100 b I IE 5 P
DARBY TOWNSHIP
100 | Elford Reusch Loyrs 55 | &% Dol 25 b b 0,3
10 Killen Burger gre | L5 | 9w Dol 10 LT L ©
st N. L. Troyer gro 56 96 Dol 1L Dr L D
163 Den Hostetler 951 il 110 Dol 14 Dr ’v%— D,s
10k Charles I, ¥iller okl T3 | 105 Dol 1f Iir =3 T,5
105, | Harry Minick 2 1) o] 1R Dr It il
106 Village of Plain City G250 | 126 | oo Lo Sn 3 Dr 12 P | Av. pumpage rrom wells 106 & 107
was about 200,000 gal. per day in
} 1956, Watsr analysis in table 7.
Villags of Plain Cisy 3 1940 Dr £
| James Miller Dr [
o bk
15 Lr ik
br I
Walter Lechen Dr 4k
(oA Purdum G- B-hy |28 T lig
Fobert Patterson Guds [ B mR20- 19 v or DH e
Kodney Cary 951 L6 Dr H i}
Elten Deholt LN 180 Dr ju 111%
Elmer Seorse ap e ; Ly DH [
iel Helouth D [C 15} | Dr W e
Gracs | O3 65 10 i Tr IH L%
! |

o
313



Tal e . HIKCORDS OF WRLLE AND THET AOLES TN MADISON COUNTY, OHIO (continued}

- Principal vaverH e e o
. -@ . boaring wed Water level Yield .
FERE . i
&y &3 N — ~ E =
Y % o 2 © = —~
4 Jvner or Name . T B g o 3] —~ o LN G L4 ) Renarks
- G BE| o v I ) we | 345} ° e E 8
— w0 A o %l @ [ 2 2 (1) © @ 2
- + .9 = =2 H O P — ooy x 0 £ 2 @~
gy R | AT |7 Sl Bnl AL E
:-‘4 ﬁ Lﬂi‘ [=] 3 = ~— [ ":1
= tiu)'
DARBY TOWNSEIP (continued)
Verncn Yutzy 100 125 Dol Bea 22 o DH Lﬁ @8
William Rogers 5o | 125 Dol Sca 2 Dr DA kol ps
Willigm Regers 125 Dol Sca ik Dr jici Ld D
Leroy Miller 105 ol Sca | 20 pr | v | 4 jos
Holyeross 85 Dol Sca i7 Dr D= 4% .8
lLester Hostetlar 95 Dol Sca is5 Dr s e 1D,
Howard S, Taust Dol Sca 25 Dr 1o %i B,8
Mrs. D. M. Hoste Dol. Sea 7 or | = | & [ols
A, F. Miller o1 Sca 7 or oH 4| D5
A, A. Miller Dol Sca 10 Dr DH brolps
J. M. Lepp & Dot Sca 20 Dr OH e | DB
Mrs. Kramer 70 Do) Sca 8 Dr i MBon.s
Mrs. D. M. Hostetler 3% 94 Dol Sca Dr DH e D
Alvin Kramer 25 3h Dol Sca 7 Dr DH W oIns
D. L. Garver 4s | 115 Dol Sea br | DH Wk | D,
Eli C. Beachy Q12| 60 75 Dosl Sca 9 Dr DH W D,s
Mrs. Harschberger a721t 65 &g Dol Sea 10 Dr DH 14—.1- D,s
Chrls Gingerich 970 ™ 95 Dol Bea 1l Dr i h»,){ D,s
Worthirgton 72| 4o | 126 Dol Sca 15 Dr DE L lp,s
Fli E. Beachy 977} 45 | 100 Dol Sca 29 Dr DR 'Jg D,8
Emersor Morgridge 978 38 a2 Dol Sea 12 | 11-22-h8 Dr TH b-,i- D
Ralph C. Yutzy Tl 65 95 Dol Sca Dr DH {15
Towbard School 972l 90 | 125 Dol Sea 15 Dy o1l L P
Dean Richmond 99| 70 | 120 Dol Sea 12 Dr ot L% D,8
Mrs, H. o, Temple 981 €0 |11l Dol Sea 2] Dr oA h% D.S
Dr. J, ¥. Merse o2 | &2 | 10 Dol 3ca Dr D L D
J. E. Yutzy 972 | 80 26 Dol Sca 1k
Walter Flcrence 9¢5 | 120 | 160 Dol Sea 22 Dr TH nl 3
Walter Flcrence 975 | 90 | 110 Dol Sea | 10 br ! ow | 4 [Dp,s
Jean Mengert 98| S0 | 100 Dol Sen | 12 or | B | 4L |Dis
Welter Florence 975 | 86 95 Dol Sca 14 Dr DH % D,5
H. Morgridpe 98L | 85 | 100 Dol Sea 4 Dr LE bt | D,5
Anne Peters 950 | 90 | 105 Dol Sea 12 Dr DG l% 5
W, J. Dyer 979 | 85 95 Dol Sca 10 r IE bt | D
Joe Rumme 1 9| 4o | 107 Dol Sca 22 18 Dr Mt T
Henry Dillinger 98z | Ti 3L Dol Sea Dr u%- D
Stub Cenklin 932 L1 G 1h Dr DH | D
Gecrge Jackson 932 L7 G 15 Dr DH bl ol
DEER CREEK TOWNSHIP
200 | Orleton farms 1024 34 1110 Dol Seca 10 Dr SE L S
201 Orleton farms 1015 | 109 127 Dol Sca, 20 Dr DB lxli 3
202 Orleton farms 1021 T2 125 Dol Sea 17 Dr SE hi T
2032 | Crleton farms 1022 68 5 Dol Sca, 18 Dr TH 1% h
204 | Grleton farms 1019 64 G 11 Dr i) b T
205 | Orleton farms w021 | 93 |1k Dol Jea 16 Dr SE h% ]
206 | John Bridgeman 1000 | 77 | 193 Dol Sca 27 or | DE bt D
207 | Orleton farms 1020 Lg G 16 or SE nl Pl
208 | Orleton Farms w021 | 50 92 Dol Bee 16 br SE i s
209 | Orleton farms 1025 | 68 | 120 Dol Sca 18 Dr SE 4L D
210 | Crleton farms 1028 | w0y | 1k1 Dol Sca 15 Dr SB b D
211 | Orleton farms 10k | 158 | 208 Dol Seca 20 br iy i D
212 | Guynne-Rurr farms 1039 | 206 208 Dol Sca 25 or e S
212 | Gwynne-Burr farms 1027 [ 132 | 167 Dol Sea 25 Dr SE bk g
21k | Gwynne-Burr ferms o022 0 Dol Sea | 1B Dr | SE b-% D,5
215 | Gwynne~Burr ferms 1021 G s Dr DI b D
216 | George Nelson 1012 G pr [ [ M | s
217 | George Nelson 1004 G or | DE | M | D
218 | Layh brothers 107 Dol Sea 18 Dr DE l% T
219 | Valance G 24 Dr e Uor 5
220L | George Jones o oh | &aen8| 8 |27 | or | e A—%— 0,3
221 | Valance G 5 Dr DE b D
222 | Mrs. McMurray | 122 Dol Sea. Dr DI 14',1 B
223 |{Crabbe G 20 Dr ot ui 3
224 |} Jobn Mentor G Dr o ud D,S
225 {Dzan Richman G br | DG lé 3
226 | Gwymne~Burr farms G Dr y Well not in use,
227 Gwynne-3urr farms G Flows Dr 3R )5 Well driiled in 1901.
228 | Gwynne-Burr farms 3 25 Dr R 3 Very poor well.
229 | Gwynne-Burr farns ¢ 15 Dr DE: ¥
230 Gwynne-Burr fsrms G 20 Dr DH 5
231 |J. L. Roberts G Flows| Dr | None D,8 {|Water piped to house and barn.
232 Lafayette School 2973 Ls En Dr TE b2
2330 |M. L. Adams G 30 Ir o ol
2341 | James Estepp e} or i T
235L |Fettrows restaurant 258 Dol Sea Dr DE P
236 |Foward Dorn G 25 Dr R D
23 Martin Miller [¢] Dr e D Well at slaughter house.
238 |Wood ] Dr DE L D
232 3 Dr Well not in use.
240L |R. 5. Harbege 129 Dol Sca 30 T-12-43 | 10 Dy DE s ho)
241 |Frank Bennett 205 nen Sea | 3R o | oop |
242 |Chester Street 2 1k o 5B L‘.% b}
2h3 Dr Well no good, firighed in til).
2kl 5. AL Hoover 100 Dol Sea Dr LE 5 n
2ks  |Mason Daily G o5 pe | DH | B a
26 Mt, Carmel Hospital G & Dr B L s
2L |3. L. Adair G 15 6- 5-hi | 16 Ty | W L% )
248 1o m. | 196 ol 1Sca Dr G Ik s
243 1J. E. {200 G pr | D | W | s
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Table 3.

RECORDS OF #RLLS AND TEST HOTES TN MADTSON COUNTY, OHIC (continued)

Principal vater

,-(E’ . bearing bed watelr level Yield .
— o 3] —
& g1 E o] — 40 |
g oS L) © 4 [ 2 o~
g gk |23 550, o ER T .
(vmer or Nine co o8 |%k| & 3 |gg (A8 TrEol e e | h g Fenarie
o G| P o I ] @ oE | g® el o
d 381587 893 198 83| B |EA ¥E| B w87
eS8 1% | 4T 5% |dd) 2 |PL|EE B | E B
’ e |0 & 3 2 A4 - A Pa
= oa A é .
i 3
TEER CHEEE TOWNSHEIFE (continued)
250 |J. E. Sidner 100¢ 139 G Dr DH D
251L | E. Long 1004 32 g 9z b 25243 Dr DH D | Well casing pulled wack from 250
feet in till.
252 | Mrs, Beach 1001} 138 | 238 Dol Sea | Lo Dr = A% o
253 Miss Eegleton 1003 135 fe3 Lr DH N g
o5k Mrs. Beach 1002 120 G 15 Dr IE 4 D
255 George larzins 1000 54 G Flovwg Ir G l-.-,i 5
256 L. ¥. Roudebush 995 93 G Flovg Ir SE L‘r,i; D
257 | Karl Burr 1010 164 ¢ 19 vr | DE L% D,S
258 | Kerl Burr ~005 178 G Dbr l&ri- Well not in use.
259 |Karl Burr 1022 158 G Dbr jres 5 S
260 | C. F. Ceeil 1020 Les 3 Flowd Dr L Casing perforated between 170 and
180 feet.
261 | Loy Snider 102k 309 ] Dr B u«% 3
268 George Larkin 1029 108 3 25 Ir DE 14-.; G |Water amnalysis in table 7.
263 | Kisick 1062 96 G Dr DE b D
264 |Mrs. J. W. Ferguson 1055 1hs G 10 br SE h% 1,53 |Has 10 dug wells on farm.
2651, | Dorsey Reed 950 | 365 | 303 Ls Sn Lo Ge2h-55 | 25 Dr oE L D |Water analysis in table 7.
FATRFIELD TOWNSHIP
300 |Mrs. W. B. Culp 985 | 145 | 160 Dol Sea | 45 Dr | DE b? g
301 |E, P, Sidper 580 1119 | 120 Dol Gea | 60 Dr IE g D,3
302 P. Stickle 938 | 100 111 Dol Sca Dr D
203 |C. 0. Keye ohy | 1o | 150 Tol Sca or | DB | 4 | m,8
30k |Lilly Chapel parsonage 977 1180 | 207 Dol Sca | 45 br DE 1%- D
305 |J. E. Byers 92s 85 G 1t Dr DW h-g D,s
306 | Neil Hoppes 935 | 235 | 238 Dol Sca | 40 Dr DI b s
307 |Neil Hoppes 985 | 123 | 1hi Dol Secm | LD Dr | TH [ D
30% {G. L. Tomlinson 983 | 170 | 210 Dol Sca | Lo Dr DE § D,s
309 |Garrett L. Elfrink 982 125 G 25 Dr 1E l¢¥ D,8
310 Jemes Hume 982 | 200 20k Dol Sea | 4O Dr DH b D,s
311 | Paul Dwyer g90 | 182 | 260 Dal Sea, Or | DE L»? 0,8
312 |Tope 590 70 G 40 Dr DH b D,8
313 |Paul Dwyer 990 | 179 | 21¢ Dol Sca Dr UE ulq D,5
31k |Feirfield Twp. school 932 146 G 80 Dr IE L'? P
23 Abe Melaughlin a8z 101 G Lo Dr DE hE D,3
316 [Eldon Jomes aro | 123 150 Dol Sca Dr o Lo D
317L |Kenneth Adems 3 155 s 5 6-15-18 6 8 Dr DE I b}
318L |Percy Rider ghz | 87 | 105 Dol Sca | 47 6-23-48 Dr G 5 s
313 |Robert Keye 96G | 155 | 158 Dal Sca Dr TE Lt D,s
320 |Rogers estate 9ho ho G 10 or DH H'z— 5,8
321L |Mrs. Minnie Graham gk2 160 G 60 7- =49 5 Dr DE I D
322 |L. Bricker 942 104 & 35 oro| DE | M 5
323 |J. Anderson 958 {123 {160 Dol Sca Dr DE 8
32k |J. Gligrow 961 43 e 23 pr | DE M&u b
325 Denecca 962 | 120 130 Dol Sca Dr DH lkr, S
326 |H. C. Wilson 961 | 119 | 156 Dol Sca | 50 Dr DE L bs]
327 |Howsrd Markham 980 g8 G Dr DH h%— D,5
328 |Mrs. E. L. Terman 981 120 ¢ 18 Dr IE e
329 |E. 0. Fitzgerald 980 111 el uo pr | LE % D,8
330 [C. ¢. Harsh 965 %6 D 20 or | DR 4t D
331 |Jesse Kellough 982 1159 {165 Dal 3ca | 25 Dr DH L% ho]
332 |Goodsin 980 | 69 90 Dol Sca Dr D
333L {Harold Bricker g62 99 G 20 | 10- -L4g § 20 Dr DE [ D
33k |Henry Wilson 960 190 | 204 Dol Sca Dr TH D
335L [Mrs. Mary Bricker 936 {355 1367 Dol Sca Dr L Test hole drilled Sept. 1953.
336L |Floyd Callaway 985 {19k [208 Dol Sca | 75 4a28-5% 5 T Dr o i D
JEFFERSON TOWNSHIP
400 |Warrington 981 160 | 2%0 Dol Sca | 15 Dr SE l% bl
Lo1 |MeVay G91 | 125 [25%0 Dol Sca Dr bz Well not in use.
42  |John Hanscel 990 | 12% 265 Dol deca 12 br DW i 5]
Lo 950 {14k (168 Dol Sea Dr
Lok {Ray Welsh guz | 100 | 12% Dol Sca Dr TR D
ko5 |Frank Peene 915 |110 |13 Dol Sea | 16 Dr DE l% D,3
L406L [Jehn Murray gh1, 65 G 14 5-21-kg9 | 20 Dr DH lq )
LOT  |McVay 970 |10 250 Dol Sca Dr LP{
Lo8  |McVay g72 |150 {250 Dol Sca Dr b Well not in use.
409 |R. B. Rotruek o77 |29k | 336 Dol Sca | 14 Dr TH u}g D |Water analysis in table 7.
410 H. J. Kauffman 977 | 287 315 Dol Sca 20 Dr DH Lz D
311 |Watson 979 {230 | 300 Dol Sca Tr | DH !% 3
412 [Fred Simpson 977 227 G a Dr DE L D [Casing pulled back to 60 feet.
413 |Leroy Bradley ST 95 170 Dol Sca Dr DE 1&% D
414 leroy Bradley g4 (230 |25C Dol Sea Dr Well not in use.
L15 |Oleh Breithwait 970 1120 | 147 Tol Sca Dr DE IS il
416 |0leh Braithwalt 970 |104k |168 Dol Sca Dr o= E D,5
L17L |0leh Draithwait 962 (138 | 159 Dol Sea | b7 | 10-15-49 | 2C pr | DH 4
418 | Smith Olney 963 | 124 | 170 Dol Sca Dr DR uk D,5
le Ralph Parsons 963 | 170 200 Dol Sea Dr DE b»i- D,
420  |Ralph Parsons 960 [ 188 |2z Dol Sesg, Dr DH 4% 3
k21 [Rd Rall g5 | 139|150 Dol Sca Dr DR iyt 5
422 |Don Riebel ol | 116 | 124 Dol Sea or | oe vl
4231, |W. A. Beedle 948 21 106 Dol Sca 25 10-21-49 20 15 Dr DE b 8
24 |Robert Wilson gk3 7L G 20 Dr DE bt 1,5
425 V. K. Hix 9z5 100 G 20 Dr DH l-&i D
426  |Lawrence Staaton 931|100 | 104 Dol Sca | 7 or DH ’43- D,s
hat ¢. E. Carr G21 59 G iz Dr TH ll'?- T Water analysis in table T.
L28L |otto Deitch 21& 110 | 127 Dol Sca | 33 6- 3-49 | 20 Dr DE lu% D,3
L29L, |Stokely Corporation oo | 78 1132 Dol Sea | 22 S-26-48 |Loc Dr TE g 1 |Water analysis in tabtle 7.
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Table &. RECORDS

F WELLS AND TEST ECLES IN MADISCN COUNIY, CHIO (contirued)

= Jrincipal WALErd .ol ayel Yield
I bearing bed —
— O o R —t
: s E | - R
g AL NN . EE a3
g Crmer or Hame E : '2 % o g 4@ E‘, ] o s{é - ;A 5 (.5 o a &v Remarss
G PR G [*3 R [olre] OB Q Qo [
~t %) | s [Ty g 2 = ST 43 FEa g gj c% 2 X’; -
1 8902 1% | §°% 9% |28 & |fooie & B (B
3 - |38 £y k=] t2 18 v bl ﬁ ~ = ) ﬂ
g t 8 [=] (%7 oS E =
~oar 0
o
JEFFERSON TOWNSHIP (continued)
hag | yiil. 3 | 1007 Lol Sca .5 150 Dr 5] 5 P | East well.
431 | viil. 3% 757 Dol Sea 150 or 0] & P Weet well.
432 | Ray Welsh 92 | ob Dol Sca or DG ik 5
433 | Richard Thomas 119 | 128 Lol Sca Dr DE hi
434 | Sand and Gravel Co. 15 16 I Test well, casing pulled,
435L | H. H. Tucker 132 | 139 Dol Sea | 60 Su20n 43 16 or | TE [ 3
L38L [ H. H. Tucker 1185 | 148 Lol Bea | 50 | S5-14-WB | 16 Dr | DE | &4 D
437 |R. J. Rae i 125 el 12 Dr TE l"]y T
438 | K. E. Campbell i 1i4¢ G Dr i Well not in use,
k39 130 | 167 Dol Sca or
L4OL | William Collins 155 | 162 Dol Sea 16 | 10-15-47 a8 Dr DH Lt D
41 | 7. W. Houck 204 | 215 Dol Sca Dr DE b D
Y2l | Seibold 293 | 252 Dol Sca 43 5-30-L9 201 15 Dr B e
4z | Bruce Tittle 33 G 30 Dr DE W |p,g
jann b | 4oo 3 jus
Lhs rs. Maddox iz 160 Dol Sca Dr DH ui s
Lh& | Rensom Salyer 101 G 30 Dr DE o
Lh7 | Allen Silvers 63 95 ot Sca Tr DH 4k T
L& | Benry Alford L 65 Dol Sca 20 Tr B ul | p,g
Lho | D. . Powers 78 |2 Dol Sca | 27 or | bE L |p,8
450 | Dr. Van Buskirk 52| 100 Dol Sca 18 Dr DR 3
451 | Mrs. Ruffing 33 76 Dol RESS 18 Dr DE T
Y52 1. F. Bradfield 100 | 123 Dot Seca 30 Dr | DE L,§
453 | Alvert Gregg 100 | 150 Dol Sea Dr DE 5
45l | ¢larence Coroitt 30 G 20 Dug | DR D,& |Water analysis in “akle 7.
455 | Albert Engle 50 [ 20 Dr DE ]
486 | Charles Ruf? 137 | 1bs Dol Sea 45 Dr TR .8
457 | Cowling and Farrar 101 Dol Sea ho bDr | DE S
58L | Mrs. F. B. Thomas 123 G 45 | 12- 7-48 20 Dr | DB T,5
4591 | Opekasit farms 38 G 10 T~ 3-U6 Dr b}
460L | Alex Dombey k5 a 30| 11-23-49 r D
LA {F. H. Andrix 3 S3 Dol Sea 7 3-27-50 10 Dr ]
L62L | Alex S. Dombey 50 T2 Dol Sca 6 3-2k.50 Dr sy D Note: Av. caily pumpage Trom wells
430 & 431 was about 15C,000
gallons in 1956,
LE3L | Demsky ol | 181 | 228 Dol Sea &0 ie L-30 15| 73 Dr hniis b D
U6UL | Allan Hance 901 164 G 1 1-R9-54 Dr DE L n
L65L | Battelle Men. Inst, 913 | 133 138 Dol Sca =g 5-13-54 | 250 Dr o) 12 T Water analysis in table 7.
MONROE TOWNSHIP
500 |W. T. Booth 1032 % |10 Dol Sca i Dr st |p,8
50L |H. A. Smith 1023 | 80 | 103 Dol Sea 7 Dy L |D,s
502 | Austin Burmham 1005 s 75 Dol Sca 15 br L
503 | Clare Williams 1009 | 59 75 Dol Sca 11 Dr b 5
S0LL [Clara Williams 1005 53 [¢] 10 5- B-u3 7 Dr h% D
505 | Jenny Finley 281 90 | 210 Dol Sca 12 Dr 14,1 D,3
506 |J. M. Morris 98z | 83 |03 Dol Sca | 14 Dr oD
507 |Whume & Mabe 981 | 71 | 78 Dol Sca i1 Dr Ll 5
508 | Whume & Mabe 98c | 8 g2 Dol Sca 12 Ir 4% D
509 |Edward Renney a1 1 50 &5 Dol Sea, 12 Tr Lk D
510 Pence 995 &9 90 Dol Sca 20 Dr 4i D,8
511L |Paul Sanford 997 92 el 16 | 12- 8-Lg 16 Dr ui &)
512 |Louis Becker 1030 | 5% &1 Dol Sca 17 Dr 4t D
513 Louis Becker 1030 s 65 Dol Sca 20 Ir D
514 |Ida Beath 1025 | 60 7C Dol Sca 15 Dr D,s
515 |Orleton farms 161 56 G 18 Dr D,8
516 |Leach 1008 | Ls |11k Dal Sca, 12 Tr D,S
517 Orleton farms 1010 60 Lok Dol Sca 18 Dr D
5168L |Laule 1020 5k G 4O | 12.21-L7 Dr D
519 Littler 1009 | 200 120 Dol Sca Dr
520 |Dr. Morris w2 | 72 |120 Dol Sca | Flows Dr ol
521 |Mrs. Minnie Williams 975 78 G & Dr D,3
522 |Lester Tatman 975 | 10 | 182 Dol Sca ko Dr D,8
523L |John Byer 976 |02 | 164 Dol Sca 19 | 10~ 1ak7 28 Dr
524 |H. D. Troyer 9833 | 179 | a2s0 Dol Sca 20 Dr D,3
525L |Erma Byerly 204 Dol Sen 9 | 1l-22-48 Dr b
526 | John Byeriy 220 Dol Sca Tr )
527 |Ora Byerly 200 Dol Sca, 45 Lr D,s
528 |East-McKell farm 187 Dol Sen Dr D,5
529 |John Taylor 93 G Dr Well not in use.
530  |West-McKell farm 100 G Dr DG : g
53)  |Gwynne-Burr farm 115 G Dr oW = 10,5
532 218 Dol 3eca Dr
533 |Former schoolhouse [+ Dr TH ¥Well 2ot in use.
g3hL, {Straley 66 G 20 1-31-50 & Dr pl
535L |John R. Littler 165 Dol Sea by 5- §-55 101 20 Dr DB o
08K RUK TOWNSHIP
&30 |Mrs. J. p. Bell felved 3 Dr DE Foor well, pumps sand.
601 |Wilbur Humes 200 Dol Sea, 35 Dr DG D5
602 [MaVay 206 Dol Sca Pobr LE. T,5
603 {Former schoslhouse Iy) [ Dr LE n
60k [R. L. Shoat 50 8 13 Dr SE D.5
605 |$. G. Smith 121 Dol Sea [ nr LE L,3
606 |C. R. Shoat S0 [ 9 br SE D
607 {John Furk TG G 20 Dr DE L,5
608 }John Whileside 5¢4 [ 1% Dr DE D
609 Mrs. Catherine Higgins a7 G & Dr DE L,S
610 |Earl Caldwell Gl | o] Dr IR bt
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Cable . RIZCORDS OF WEZLLS AND TEST HOLES IN MADISON COUNTY, OHLO {contimued)

= Principal watery Water level Tield
3 » bearing bed o
a5 | & =
. 218 g = 41E |
o g | © 2 o 2 -~
£ , ER B Pr bl E ) kT —
a Ovnar or Wame s oD% » B 8 94 Hfi - ";f—- ‘«a Ga ' S .31) lemarks
&= 3 e [ o 3 ah & @ a4 © O g
— O el o o g Qo o + oo L € 4+
—~ Pa ol 2 G A | DG @ } 2 I & 0
2 g |2 |8 A 0F 1334 2 ol EZl o | & |4
- : =) P
S8 % @ BE A 5
<2} L‘Cj 2]
QAKX KUN TOWNSHIP {continued)
611 | Alberc Carnes G Dr IH b b}
612 G Lr
613 |Mrs. Cary Fines 32 Dol Bea | 20 Lr LE bk D, &
61 |M. . Res 15+ or Well drilled for ges.
615 |Pearl Wilson G br DH T
616 | Stanley Tucas G 30 Ir DH 0,5
617 |B. F. B2 [ 40 or Dg 3
617 |Barl Ray G 25 Dr DH 3
B. ¥. Beery ¢} 25 Dr OE 3
Clarence Garner G 55 e =hg & Dr iy hi
Mrs. Andrs Crotti G Dr DE =
Gwinn I el 14 e Wby & Dr LH D
Joho R. Patiton Lol Scg, or Test hole drilled Aug. 1953,
Eamitt Morris Ls Sn Dr L Test hole drilied Aug. 195Z.
Mra. Rea Chanoweth Ls in Dr b Test hole drillied June 19%3.
Mrs. Chenowesh Dol Som Or 4 Test hole 1953.
Mrs. Rea Chenowebth ol Sca r b Test hole 1953,
PAINT TOWNSHIP :
7071, |Ray Groves 19 Lr LE L
Walter Florence Dr D 8
Agriculiural Lands, Ine. 3ca Ir oz 0,5
Mrs. ©. Beifret Fea Dr [ Well not in use.
Ray Gordon Sea Dr TE o
Clarence Hunter Sn oy DE it D,5
E. Porter 32 Lr D 51
W, Ear’es Sea o Dt 4t D
James Hunter 2 T D3 e 2}
F. Timble 1072 Lr Well not in use.
Agrizultural Tands, Ine.| 1100 B33 Sca fobe) Dr
Agricultural Tands, Tac.| 1021 1131 Sea 1 Dr =1
Agrizultural Tands, Tne.| 1170 h Sea | 25 Dr 3
Agr tural Lends, Inc.| 1107 4 or | O U D
Clara Hernbeck L3495 G Dr SE L D
Wiltiam C. Moody 100 | 10G Dol Sca Dr TH S D
Henry Tindsay 1052 G Dr B ]
George Norris 5 i Lo 2-43 35 L | Dr TE b D |Casing perforated 67
V. Jordan [+ 19 Dr TE L
103 322 Lz 8n br
Mrs. Fobert Morrison [ 35 br IE bt 2
Dean Bichmond 3 Flows| 11-20-L7 | 22 et 3
John Buehl, Jr. G 19 5-4i3 20 Lo| or LE Lk D.3 |Casing perforated Th to 77 feet.
Johr Buehl G 1k 43 e} 2 | br IE b D |Casing perforated 85 to 85 feet.
F. G. Smith G L2 Ir DH hi =]
Mrs. Proctor 1095 | Luo Dol Gea Dr TH %— 5
Newporlk church G Dr [ P
Anne Lovely 106 Dol Sea 2 k) 6 | br TH '»-}; n
Edgar Smith 5 1o 3-25-Ly 25 3| br TH L D
{291, |Clara Fornbeck 3 15 6 2 | Dr TH 1 D
730L |Arthur Clarx 220 Dol Sea | B0 G-17-5% 5 or TE Li )
T31L |A. H. Baughn 126 Dol Sea | Lo |10-23-55 30 Dro | DR u D
PIKE TOWNSHIF
80 |[Kennedy 12 o e L D
BC1L |Charles Keller 6 h-zi-bg |10 2 | or 4l D
2 Vre. Matthews Dr DH “% D
F. Euancry 12 S-13-ky 20 Dr L T
Alice Underwood Dr DH it
C. . MeCullough Dr L
Ir. Goodyear i L py [
Normar Burns 7 Dr u.i,
Dr. Goodyear 5 Dr SE bt
J. 1. Bogreger 4 Dr E b
tmma Greenbaum & Dr f u
Frad Kichols L DIz U%.
Clarcnce Lidwell Dr DE i
Weltler Dellinger v DE i
i = hiergartner Ir DE
5 Arrolc i Dr DK
Kzller 15 Ir oF,
Charles Keller 20 Ir DE
Harold Hichols 15 o LE
Boy Yut Dr TE
Lee [ Dr DH
W. 8. Le A Dr i
Sdith Adam 2 Lr TH
F. M. Cle 2 Pe0hG-bg 10 Lr B il
Carl Wi H 2
Hliward K D
Lopiebg 53 o
DH 2
3. H 3
Jdave Wing bi n
C.H. Murphy b T
Vincent Burrham DE D, 5
Virizent Bornhem DH D
Clenars H o] 0 1l 3 D
. Purgit ! o 7-a7-hy
Miss Bertha Guy ‘ 12 111-12-4g 5 I W)
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Taple §.  KECCRDS OF WELLS AND TRST HCLES IN MADISON COUNTY, OFIO (=onuinued)
5 Frifeipas vater- goter level Tield
8 - vearing bed o
) PR ~ - ]
; CIENE 3 IR
= + [ ] o o @ k3 an) 0
E Cwner or lame 9 2 E) 5 Té © 59!3 _— = L% &1 ) @ Remarks
& - ) = oe | ag ] P =R = B : E“ o o LG | @
e M S 13 $e o) Q o LI =1 + Qoo =)
s S8 g7 8] £T8 158188 o Go | B8 0B | & |82
el R LB L 2R |REldEl A RS 8 & |5
@+ - [=1 3] A =] é g =] a1
PIRASANT TOWNSHIP
J. B. Anderscrn a5 G 45 br R uk D
J. B. Anderson 180 s Dr Uk Well not in use.
Mrs. Ardre Crotti 192 ac2 Dol Sea Lo Dr DE hi D.5
Bower 55 G 3 Dr D= 1% I
Pacil White 75 G 23 Dro| DZ | M DS
L. A. Thorrten G0 G 2: Dr DR b ]
Lzo Deye 2 G Dr e L D,8
! Ralph Buoth 3k 50 Dol Eca Dr oW by S
| Clyde Bandy 155 G 12 r DH iz [ D,8
L. A. Thornton ] G 25 Dr DR < | D,8
Hareld Wade 117 G Dr DE 4 0,5
Darrell Jores 5] G Dr DE s iy}
Mrs. W. E. Ewing 116 Dol Sca Dr oy IS D
3. H. Anderscn 120 Dol Sca 1 Dr SE I hl
Sevmare Kious 150 Dol Sza 20 Dr DR 11% 3
Mary T. Neff 1858 Dr Well drilled for gas.
N. H. Crabbe 130 G br Dk WD
Former schoolhouse b2} ; Dol Soa Dr
Davis Smith 09 126 Dol Sea Dr DH WoiD,s
Wayne Smith G a0 10—~ -47 s 20 Dr oH 5% g
John Day 75 Dol Sca Dr D “’§ 3
Former schoo.lhouse 102 G Dr DH 4}- 3
Dr. Lutz 27 132 Dol Sca Dr TE 4 | D8
Ohis Fuel Gas Co. 1339 155 Dol Sea Dr TE 8 1
E. R. Jones 123 | 10 Dol | 8ca Dr | DH | 4 |8
Harley Tracy S0 100 Dol Sca 10 Dr PE bt s
Former cchoolhouse 95 ] Dr DH i&% 3
Byron Radman 72 G 25 6+ W45 i Dr TE i#-? 0,8
Ray Butts e 3 29 2-17-45 f jis} Ir | DE & |8
Charles Beal 102 | zoc Dol | Sea | 20 pr | Ik Pé« 5
Edward Dougles 9z 2] k3 3- L5 ) 23 Dr DE "‘? g
B. A. Schadel 43 16k Del Sca Tr G Ll 3
Village of ¥Mt. Sterling GG a5 276 Dl Sca 1925 | 110 Dr TE 10 P Average deily pumpage from wells
932 & 933L was about 90,000 gpd
in 1956. Water anmalysis in tablie
T,
G33L | Viliage of Nt. Sterling | 90C 84 255 Dol Sca 48 5-27-35 | 140 Dr TE & P
93k | Pred Harness 8350 sk 3 Dol Sca. =} Dr DH uL D
935 | A. 5. Alkire 908 T 100 Dol Sca or DH u% D
926 | R. T. Algire 8395 26 10k Dol Sea 32 Dr DE L D
937 | Holtzmuller GEO 69 75 Dol Sca b Dr DE u% D
9281 | Pleasant Cemetery 850 25 e} 12 Lo -4 T or DH e P Water analysis in table 7.
935 qu3 113 120 Dol Sca Dr h% Well not in use.
9L | Max A. Chenoweth a7e 2] G 25 Dr b State and Federal observation well
M-1.
9h2 | Mrs. Porter Mills 923 73 ke Dol Sea Dr u D
943L | R. H. Graham 855 | 239 250 Dol Sca, Dr b Test hole, drilled Aug. 1952.
QLLL | Earl Anderson gkl | 293 300 Dol Sca Dr h Test hole, drilled Aug. 1853.
945L | Harmon Bess 936 253 291 Dol Sca Dr b Test hole, drilled Sept. 1953.
94 1 J. B. Andersor 850 G 10-15 P Anderson spring; water analysis in
table 7.
947L [ Dr. F. A. Lutz 5.8 |25l 282 Dol Sca 33 B-24-56 G Dr DE 55/8 D
RANGE TOWNSHIP
1000 | F. Beauman 1020 | 135 139 Dol Sca 1k Ir e} l»% 5
10CZ | F. Beaummn 022 | 135 1hiy Dol Sca 16 DT ne} bi- 3
1002 | F. Beauman 1021 120 G 5 Dr DG L= 5
1003 | F. Beauman 1001 45 o 18 pr | DE | ¥ | D
0Ch | Dr. Crearen 100) 1ch e} Dr DH iﬂl DS
1005 | Isaiah Call 1c12 | 1is 136 Dol Sea Dr DE é D.8
1006 | F. Follrod 182 123 G Dr DE bt D
10CT | Mrs. Proctor 082 1oz 165 Dol Sca Dr DE D Water analysis in table 7.
10C8 | Mrs. Proctor 1080 7 150 Dol Sca, Dr DE s D
1009 | Mrs. Proctor 1060 | 100 165 Dol Sca r DH % 3
1010 | Mrs. Proctor 1056 | 100 7o Dol Sea Dr DH ‘% s
011 1041 S0 92 Dol Sea Ir
1012 | George Wickline 10LG w0 72 ) Soa D DE i D
013 Whe 3 120 137 Dol Sca Dr
1014L | John Mantle we2 137 1Y Dol Sea  {Flowg 3-20-48 | 50 19 Dr SE 4t DS
11015 |Miller 1002 55 o 20 Dr | DE Jies
1016 |Ermest Anthony 975 %5 [ 30 Tr LE ul D,8
1017 | John Suliivan G fa] G Dr DH ‘4% U,S
1018 | Roy Craig 57 i Dr TE Wwoin,s
1019 i Roy Craig 38 [+ 10 Dr SE ut D
1020 | Goldsmith 95 131 Dol Sca Dr SE Mi D
1021L | T. K. Enery 1028 L 1k Dol Sca 25 3-15-48 [ 20 2 Dr TE Jﬁf— D.5
1022 [C. ¥ Nickell Wk | 87 | 139 Dol  |Sea | L2 or | m [ |os
1023 Otto Straley i§5 G Dr DE L% D
1024 | Mrs. Proctor 0 150 Dol [Sca Ur DH 4 b
1025 5 9 Dol Sca Dr
1026 | Sam Robinson 156 179 Dol Sea Dr IE ’é 0,8
027 |6, A. Heath 154 176 Dol Sca 18 Dr IE 5 |D,8
1026 | Ralph Satterfield 1672 59 105 Do’ Sca 15 Dr 3R 5 D
1029 | Chester Gallagher 1022 | 13 141 Dol Sca Dr TE L ip,s
1090 | Rey Craig a7s 60 G 15 or | || s
1031 [ Alvert Andersor 922 | 156 Dol Sea Dr D
1032 |H. J. Dewey gLo 70 G 3 Dr B 5 D,s
1033 |Elizabeth Lamson 930 103 G 10 Dr EE L D,3
1034 R, 8. Reno 9l 40 g RS TS Dr | D4 L |
;
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RgCONDE OF WELLS AND TEST HOIFS IN MADIBON COUNTY, CHIC (ocntinued)

Brineioal walerd oo 5opel visld
bearing bed o
: - kK
i : = 30 ]l
3 %8 y EE LR ey S
o Ovmer oy Hame o &y o 2. 2 - [ W “ 0l g Remarks
Qo 0 I 08 @ [T s} I =]
{ = G @ G0 0o F oo + = W a 9 4
iE Qo |9 |ga| B |EolBE BB T
& %44 R R I L
— é [=]
(15 r:l: n
RANGH DOWFSHIP (contloued)
John Moats L1 G 1% Dr DK n,e
Will Sauler 59 G Q Dr DE D3
Woodstock arms 102 Dl Sea br
E. T G Dro| DG | b s
E. J. G Dr LE Uik ]
Armour 4] Dr =3 Well not in use.
Armour 5 Dr E N% D,5
' G 11 Dro | DB s D
1065 o 16 or | DG ut 3
Fames 955 G o | e | W D
Ma, ng 1003 80 Dol 20 or | DE ul ol
Da schaol 1671 Dol 0 Dr | DE | by P
Teonard Hux LG L Dol Dr DH 5? L,5
Dar Tope 1065 Dol Dr DE bz D
Johu Fredericksen 1010 Dol Dr iy L D.8
John Donghue 1okl G 15 Ir SE h% L.5
Kevmeth Torn 1000 Dol c8, r IE Lk .8
A. R. Trehearnse 1035 Dol Sca 24 Dr e 4#- D,3
W. 8. Cowan 1005 G Dr W 4% E
Joo 3mith G Dr DE 4,{- D
Cacil Ridencur G ) T-20-hg 1k g | Dr IE 5 D
Dttes Strayley G 20 9-15-h9 of 3] Dr D
1057L | Juhn Moats G Dr hi
105891, | Prank Jones Da Sea Dr ik 2]
10591 |Hero.d Friend Dol Sea 10 3= 150 0 15 Dr " 6 D
106 5. %, Rowdngon Dol Sca | 24 1-2(-56 w0 Dr | DE bl 8
10611 rine 108 | 200 Dol Sea {21 112- 9-55 1o br R ik D,5
SUMERFORD LOWNSHIP
k. Carter 10k [ 11| 18- 9-iy 20 9 | Dr SE =3 D,S
Willlam Ry 105k G 20 Dr 3E b n,8
B. C. Zimmerman 1060 | 200 Dol Sea | 17 br s |4 | DS
Jacan Fornaf 1052 1h0) Dol See, Dr LE Lo n,s
; 1062 | 160 Dol Sea bro | DH | M D
W55 | 1ho Dol Sea Ir o Wi D
1,15 ¢} Tlows Dr SE i D
1095 G e | ne | W 5
1120 [} or | DE Li ]
Oriaton farms 104G G Dr DH ’%
Crleten farms 1630 Dol Sca or SE by D
William Staql L6 Dol Sea Dr DE 5 0,8
Mrs. Fuward 1580 G Dr DR D
Mrs, Edward He 1065 G 10 oro | Do 5
Orleten farms 123 ¢ i Dr a6 D
Orileton farna fiszils] G 20 Dr SE D
11308 G T bH D
1120 Do Boa Dr by )id
1110 Dol Soa e hn} D,5
s L1hs G Dr DE D
Stroupe G Dr LE D Waler analysis in teble 7.
Ovloton farms Dol 8 Dy SE ; D
Tzl Facher Dol Sea br SE )ri D
Orleton farms Dol Sea Dr Dk b D
George My Dol Sca Dr DH Wk g
¢ara 1120 G o pr o fmi | M |bs
J. Ho 1060 G Dr TE ui o
P. Gikson 1110 4 L5 Dr | DH A% D5
Tur Huoer 1100 Dol Bqa Dr DE hg 3
Heckioa 1090 ¢} r TE N 8
Frark Woosley 10350 G or UE 1% i
Apricultvral Lands, Inc. | 1048 G Dr TE oy D
Apricultural Lands, Inc. Dl r h% 8
Agricultural Lands, Ine. Do, Dr A T
P. Andri G Dr b 8
C. suld G Dr s b D
el Tann G Dro | DR | kg D
Carl Wiseman G b jhics L D
Harry Bird (Motel) 5 D DE “,i P
My ron da 3 g e S5 b
L. Mye G D E) 3 D, s
Perry Maples G IH i D
Mrs. G. P, Cvertur? M L0 R 4?—‘ n,3
4 ‘\ i)
Ethel W.liiams 1045 G ! LopE_lig
Frank Zairver CuYs &4 Pohapahy 14 i bl
M. T Sweet 1109 ¥ b L L,5
Agricuitural Lands, Ine. | 1062 el Sea 15 i B
L. 0. Zimmeroan LL7S [} a0 [ D
Bradford 1l G 20 R it
STOKES TOWNSHTP
160 Sea | Ao Dy 8
116 > b n
L &3 e br i}
150 ool br 5
155 Dol Dr W 5
L% Do. Dr By 1
B LO5 Doy ar e 5
(‘['Jf,l I la 110 2y Dol Dr Dt L8
i e
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Paule 5. RECORDS OF WBLLS AND T HOTZS TN MADTSE0ON COUNTY, OA10 (ccatinued)

I R
w v j‘mtczw Water level Yield
g pod ‘ -
=T A
" g o - 4 %
@ ai B o
£ , R o § sl E N
f Cwnar or Lame v e o L1 as 5 & ‘1%’ Remarks
- Y N woa oz i @ o =
— =0 o Wi | 5w <] i [
‘v W al Ho| A& [} - -
- i . BRT B
1% g
v i
SICKSY TOWNSHIZ {continved) 1
« Balyk Pancake
P, ) lar Fiow
Pancake helrs 2
¥ 3%
E. Waler analysle in table 7
P.
Bl
Lo Tands, Ine. 21
. Bond
Brunski Ll
James McDorman
R. Siaughter
G. Eiser '
(. r
Bolgor helrs
G.C. Tope ' %
5. L Tope
H. Friend
G. Goussard Ourer complains of sulpkuar Lasgte.
Lere lrvin 25
R. dlaughter
2. Slaughler 35
€. Chiteside
irigge
FoOHL. 9mith 24
Fred Rihl
AL L. Torbiz
L., Mace
1248 | W. Ream
12k L. C. Titus
1242 | Jos Clawson
12L3 | John B. Mock G
J. €. Clavson Dol Sea
Taomas school Dol Bea Well not in use.
3 ol Sea
South Solon Watlerworks s S [ i-0 =57 (G Av. pumpage 20,000 gal. por day in
| 195G. Water analysis in zavle 7.
1125 | 153 or not in use.
Seuth Soilen school YRR 130 D Lk P
Harrods drupg store 1738 | e Lr PH n
Douglas Lucas D
Urkrown br TR L
Mrs. Smithwatson B Dr TR b
Smilhwatson br )il 5]
; Core nr DH 1,58
. Garnet Lansing L5 Dr DE D
Garnet Lansing 50 Tr e 8 Owner complains of sulvhur taste.
Arock r
Deug { f Dr 3}
Dr P
Roberl Serry BB G L 10 D Ui D5
¥. Andrix 11642 Wi G ; 10 pr | IE | kg
Paul Allen 11¢5 e 350 Ties 1 Sca nr TE Ld
Agpicuilural Jands, Tne.| 11h0 s 4] Tr IR 7\,1
i Lands, Tne.i .30 el [#) Tr Hr 74-,1 5
Tands, Tuc. & br M,‘; 5
ndon Prison iarrn [N Dr I3 Well no pgood, casing pulled.
ndor n Rarm 1580 G 22 B De i) &
Taondon Prison Farm TOH1 &1 25 br DH &)
London Prisan Farm RS G 2H br o 10 Four w this locallon, el
: Ty oair . Waler ana in
table 7.
bondon Prison Parm oo 3 ! Dr
J. C. Brandeburg 1Ubz L By : M Ik
Lomdon Prison Farm 8] : Lr LH
M 153 L3 bn pro| i
G br DF
3 Dr Well no good, casing pulled.
43 9 Dr Dis
8 i br DG i
Downleg ar Dol doa o5
London Pr G o ' i
Londen Prison Farm I by it
ades 4 '{
Houdebuzh G i L5 i} LaPam. 0T 5Lock .
3
Suale highway garag: [ ‘ ;
vl Wing H -
[H o
. G
. il 1.1 ‘ a hy lesl well, casirg pul od.
! it | el griiled for ol or pgas.
(B8 1‘ i
| ‘ ‘ e I R : L i . Vpxtmpaw ‘,:S,ir' ogal . per ’j}%y:...._J




Tabie .

RECORDS OF WELIE AND TEST HOL®Z IN

MADTSON COUNTY,

OHTO {cortirued)

63

Pr‘i ‘?B'J' VAETT yater level Vield
boaring bed
,—(
pi
s - qE
o + o = —
g o W 3 =9 oW
vmer or HName [ 3 B -~ = £ o o2 o Hemarks
o S @ I G fu i . B 5] 5] () 5 h
sy o £ o o B a o = =1
R R 5o £ FEIRE I v @ e
43 g 08 Iy @ o | ko T & [T
L ch ~ = -] ® = = H
i il w RIS BT d
[ e : =
w
i
TON TOWKSHIP (cortimued)
Madigon Tile Co. 225 Dol Gea &C Dr TE 4 T
Shively Hotel G 10 Dr TE 4l B
George Pfeil 220 Dol Sca 27 br TE 4—,1; D
Grace Williams 300 Ls 5n 20 Ym 1haiyd i L Dr LE 3 D Water aralysis in teble 7.
scar Reeves 258 Dol Sca o Dr NN Ji% il
Cszar Reeves G 25 Dr IE Lt s
F. P. Spesmaker G Dr DE h? D,5
W. 3. Small G Dr DH it | D,8
E. P. Spesmaker G 5 Dr SE w8
Eari MeLeoid 187 Dol Sca 3t 6-1b-Lg 28 Dy L D
Herry Stites 14y Del Sca Dr DH b D
R. 7. Cberlin 15G Dol Gea or o8 L% i)
Harry Turvy G 22 Dr DE 1? 5
Robert Plymell 132 Dol Sca 25 Dr DE k- | D,8
Jones and Plymell G 3 Dr | DH ud D
London Oil and Gas Co. 151 Dr 3) Well drilled for oil or gas.
Mrs. Irene 3mith G Dr LH % D
Edward Lanigan e) Ir DE “4? 0.8
Madison rural school 1€7 Dol Sca Dr IE Lt P
Ridenour 135 Dol 3 Dr D
Boyd 168 Dol 3o Dr DE | b8
Lester Gordon 147 Dol Sea Dr 4L Well not in use.
Lester Gordon G 12 Dr DH o
Mooy 1A Dol Sca  [flows D 5 D
Irg Earne G o5 Dr D3 Ll T
London Waterworks G 19 Dr T= |2k P
London Waterworks G 2 Dr T |26 P
Joe Beker G 36 Dr L D
C. Rinehart 51 Tol Sca 12 5 Dr DH i D
Londan Prison Farm 201 G 23 41 Dy TE 12 F Water analysis in table 7.
Lonéon Prison Farm 53¢ | Sho 3n Or Dr b Test hole, drilled Aug. 1953.
Robtert Terry t5 G GO 1k Dr TE 14'% D
Lawrence Storts W66 | 186 Tol Seca Lg Dr IE L& b
Ina Foster 259 263 Dol Sca Ls Dr DE 55? D
Tdna Sanés il o6 Dol Zca L Dr DE L ol
Tondon Prison Farm 201 Dr 6 Test hole arilled ¥Feb. 1957.
London Prison Farm 20 G 1k Dr 8 Test hcle drilled Feb. 1957.
London Prison Farm 3 S%G £8 19 B G & Test nole drilled May 1357. Water
analysis in tatle 7.
Lendon Water Co. 8&G 6-19 1957 | 300 | 10-20| Dr DE 12 P In 1957 used one week per month.
Av, daily purpage was =42k,C00
gal. in 1956. Water analysis in
Table 7.
London Water Co. 10 5&G 5-12 1957 | 300 {15-100| Dr DE 12 rd
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MAP SHOWING

PRINCIPAL SOURCES OF GROUND WATER IN

MADISON COUNTY, OHIO

AND APPROXIMATE CONTOURS
ON THE BEDROCK SURFACE

BY S.E. NORRIS

ALTITUDE IN FEET ABOVE SEA LEVEL BEDROGK GONTOUR INTERVAL 50 FEET
TOPOGRAPHY FROM THE U.S. GEOLOGIGAL SURVEY TOPOGRAPHIC MAPS OF THE MEGHANIGSBURG,
MILFORD GENTER, DUBLIN, SOUTH GHARLESTON, LONDON, WEST GOLUMBUS, OGTA,
MT. STERLING, AND ERA QUADRANGLES. GONTOUR INTERVAL 10 AND 20 FEET.

SCALE IN MILES

== F 1 T :
0 [ 2 3 aq

PUBLISHED BY
STATE OF OHIO
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF WATER
1959

BULLETIN 33 PLATE |

EXPLANATION

-

Sand and gravel valley-train deposits underlying the larger streams may

yield up to 500 gpm to wells. Ground-water supplies of 1 to 2 mgd may
be available from groups of wells replenished by stream infiltration:
Where the valley-train deposits are thin and relatively unproductive,
wells may be drilled to deeper aquifers.

Sand and gravel deposits overlain by till yield 300 to 500 gpm to some

wells. Ground-water supplies of 0.5 to 1 mgd have been developed at
London and the London Prison Farm. Wells drilled below the buried
sand and gravel deposits may obtain water from the limestone and do-
lomite bedrocks, except in areas underlain by the Teays Valley and
its principal tributaries.

Limestone and dolomite bedrocks of Silurian age yield as much as 400
gpm, or even more, from zones of relatively high permeability. Ground-
water supplies of 0.1 to 0.5 mgd have been developed at Plain City,
West Jefferson, and Mount Sterling. Water supplies for home and farm
use are generally available from wells drilled into the top few feet of
these rocks.

Sand and gravel beds of small extent, interbedded in till. Water sup-
plies generally adequate for home or farm use; the better wells may
yield up to 50 gpm. Wells drilled deeper than 200 to 300 feet in the
buried Teays Valley and its tributaries may encounter thick deposits
of clay, silt, and fine sand.

Approximate contours of equal elevation on the bedrock surface.
Approximate depth to bedrock may be calculated by subtracting
the elevation of the bedrock from the ground-surface elevation.

Well or test hole drilled into bedrock.

o]

Well or test hole in sand and gravel deposits.
(Numbers refer to data listed in table 8. Letter "L" after
number refers to log shown on Figure 12. Number underlined

refers to water analysis shown in table 7.)

?

Spring

A
Surface exposure of consolidated rocks.

~ £

Arrows indicate the direction of flow of the preglacial Teays River
and its tributaries.
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EXPLANATION
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