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Introduction
The city of Columbus, Ind. has utilized the Driftwood River as a
source of municipal water supply for many years. The surface water treat-
ment facilities are old and require major reconstruction and expansion to
meet the increased water demands of the community and of industry. 1In 1947,
the average consumption of water was reported to be about 2.8 million
gallons a day, and the present consumption is doubtless much larger. Plans

have been made to develop a new municipal supply of water from wells,

l/ Respectively, district geologist, and hydraulic engineer, Ground  .ater
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In 1940, five test wells were drilled by the Layne-Northern

Company of Indianapolis, to determine suitable locations for the development
of a ground-vater supply. In 1947, a large diameter gravel-wall well
(G18-1-1) was drilied at 26th St. and Haw Creek Avenue. The water from
this well has not been used extensively because of its high iron content.

In September 19,8, Mayor R. L. Stevenson, of Columbus, in a letter
to C. H. Bechert, Director, Division of l/ater Resources, Indiana Department
of Conservation, requested the assistance of the Indiana Department of
Conservotion and the United States Geological Survey in determining the
safe yield of woter-bearing formations in the Columbus area or the quantity
of water that might be pumped perenially from wells in the area irithout
diminishing the aveilable supply or seriously impairing the chemical quality.

In view of the importance of Columbus as an industrial center of
soutyern Indiana and the need for information bn the ground-water resources
of the area, it was decided that a preliminary investigation of ground-
water conditions should be made in the Columbus area as a part of the State-
wide investigation of the ground-water resources of Indiana, now being
made by the U. S. Geolozical Survey, in cooperation with the Indiana Depart-
ment of Conservection.

A brief field investigation by F. H. Kleer, Jr., T. lf. Kingsbury,
and others in 1948 indicated that conditions in the Columbus area were favor-
able for the development of an adequate ground-water supply, althouzh addi-
tional informetion was needed on the coefficients of storage and trans-
missibility, the natural recharge from Haw Creek, and the natural hydraulic
gradients under which ground water was moving, before a precise determination

of safe yield could be made.
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In September, 1¢c£0, layor Stevenson, through the firm of H. B.
Steeg and associates, consulting engineers employed by the City of Columbus,
requested additional assistance in running a pumping test on a newly-drilled
well to provide the additional information needed for the determination
of the safe yield of the area. This report describes the results of the
preliminary investigation made in 1948 and the results of the pumping test
made in September 19£0. The results of this work will eventually be included
in a report on the ~round water resources of the southeast-central area of
Indiana, but are being released at the present time becausc of the immediate
demand for the available information,
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Location and general description

The City of Columbus is at the junction of the Driftwood R.ver
and Flatrock Creek, near the central part of Bartholomew County, about L2
miles south of Indianapolis and about 72 miles north of Louisville, Ky.
The estimated population in 1949 was 16,000 and may be somevhat larger at the

present time., During the war period the population was even larger than at
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present because of the proximity of seversl Army training camps and air
fields. The city is reported to contain about 9L industries, in addition
to beinz the center of a large agricultural regione.

Precipitation

The U. S. “Jeather Bureau has maintained a record of precipitation
at Columbus, Ind, since 188L. The averase anrual precipitation of 39.5L
inches is distributed seasonally as follows:

“inter Precipitation Spring Precipitation Summer rrecipitation Autumn Fre-

(inches) (inches) (inches) cipitation

December 2.C8 ilarch 3.E¢ June 3.8 Septerbder (inches)
3.51
January 3.rC April 3.67 July 2.8¢ October 2.83
February 2.66 ilay 3.L3 August  3.£9 ilovermber .0l
9.19 10.95 10.02~ 9.3C

The precipitation is well distributed throughout the year, the
driest month being February and the wettest month, larch. DPrecipitation
is heaviest during the spring months when conditions for rechar;e of water
to the ground-water reservoir are generally most favorable.

The City of Columbus is situated near the certer of a wide valley,
bounded on the west by the inobstone escarpment, which is formecd by the
resistant Borden rsroup of shales and sandstones of liississippian age, and
the resistant limestones of Devonian and Silurian aze to the east. The
formation immediztely underlyin; the Columbus area is the black New Albany
shale, of Devonian age, vhich is reletively less resistant to erosion than
the adjacent formctions. Decause of this, a lowland area was formed prior
to the advance of the continental glaciers that covered nearly two-thirds

of Indiana.
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The southern limit of the Illinoian glaciation passes southward
through central Brovm Courty about 1% miles west of Columbus, and through
the western part of Jackson County, continuing in a southeasterly direction
to the Ohio River. The Columbus area was covered by the Illinoian jslaciation
and the major part of Bartholomew County is covered by a thin mantle of
Illinoian glacial till or boulder clay, the thickness of which is generally
less than 25 feet.

After the retreat of the Illinoian ice front, the area was ex~-
posed to weathering and erosion for a considerable length of time, as indi-

cated by the reports of a buried soil zone in the eastern half of the County.

(1) 1/

l/Numbers in parentheses indicate references in bibliography at end of report

The early "/isconsin ice sheet covered the northeastern half of

the County but stopped just north of the City of Columbus. The southern
limit of the .isconsin gleciation crosses the western county line about

% miles south of the north county line (Pl. 2) continues eastward to the
Driftwood River near Taylorsville, and swings southward parallel to that river
to about the northeast corner of section 22, T. 9 M., R. 5 L. The .Jisconsin
border is then interrupted for nearly 5 miles by the outwash-filled valleys

of the Driftwood River, Flatrock Creek, Haw Creek, and Clifty Creek. The
border is resumed in the southeast corner of section 32, T. 9 N., R. 6 L.,

and may be traced southward through Azalia to the southeastern corner of the

county.
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The central part of the county is crossed by a large gravel-
filled valley that served as a sluiceway during the glacial period for the
water from the melting ice fronts. In the northern part of the county, one
branch of the valley lies just east of Driftwood River and extends in a south-
easterly direction to join a similar branch of the valley along Flatrock
Creek, south of the Union Church. At the junction of the two branches, the
valley is nearly 9 miles wide. The valley continues in a scutheast direction,
passing east of Taylorsville, and through the eastern part of Columbus. The
main valley is joined by smaller valleys along Haw Creek and Clifty Creek.

In the vicinity of the southern part of Columbus, the valley is about 2
miles wide,

The valley is filled with outwash deposits of sand and gravel that
are capable of absorbing and storing large quantities of watere. The details
of the types and succession of materials in the valley fill are known in
only a few places, but it is believed that the materials are such that the
valley may be considered as a large underground reservoir.

Vater-bearing formations

In order to obtain information on existing industrial and private
wells in Columbus, Mr. Robert Pittman, of the City Engineer's office, and
Mr., T. M. Kingsbury, of the Indiana Department of Conservation, contacted
many well owners and well drillers. Records of about 50 wells in the Columbus
area were obtained and are summerized in the well tables at the end of this
report. MMeny of the records are fragmentary and detailed well logs of the
formations drilled are scarce. The locations of many of these wells are

shown on plate 1.
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The bedrock formations of the Columbus area generally yield only

small quantitiesof water to wells. The underlying New Albany shale is a dense
black shale, ranging in thickness from a few feet to as much as 70 feet.

Most wells obtain little or no water from the shale and are drilled into

the underlying ﬁevonian limestone to depths of as much as 200 feet.

The quantities of water obtained from limestone wells are usually ke ss than

S gallons a minute and in some localities, the water is highly mineralized

and not suitable for most uses. The bedrock formations of the Columbus

area provide small quantities of water to domestic and rural wells, but

cannot be considered as potential sources of water for municipal and industrial
use.

The major aguifers or water-bearing formations of the Columbus
area are the deposits of sand and gravel outwash that fill the valley,
covering the New Albany shale. The records of existing wells and a detailed
study of drainage and soil maps indicate that these deposits in the Columbus
area are extensive, particularly north of the city. In the western part of the
city, the glacial deposits are relatively thin and are composed mainly of clay.
Many of the wells west of Chestnut Street pass through the glacial deposits
into the underlying bedrock and obtain only small quantities of water of
rather poor quality. Meny wells yield highly mineralized or "sulpher" water.
The log of a well at the Public Service Co. of Indiana sub-station (well BaF25-2)
shows about 9 feet of sand and gravel between depths of Ll and 50 feet, but
the formation apparently yielded very little water.

Vlest of Chestnut Street and south of Third Street, the deposit
of send and gravel was encountered from a depth of 5 to 53 feet. A well at

the Stadler Packing Co. south and east of Haw Creek, was drilled to a depth
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of 95 feet through sand and gravel before hitting bedrock. 1ells at the

Farmer's Market Association are reported to be 100 feet deep, and although
no record of the materials penetrated is available, the yield of at least one
of the wells indicated that it obtains water from sand and gravel deposits.

At the Cummins Engine Co. a well (BaGl9-7) penetrated gravel to a
depth of 85 feet and yielded about 325 gpm. North of this location, wells
at the llorgan Canning Co., the Golden Foundry, and the 17th Street and
Central Avenue Plants of Noblitt Sparks Industries penetrated deposits of
sand and gravel to depths of about 100 feet before hitting bedrocke The
yields of several of these wells are reported to be more than 500 gallons
per minute. The greatest thickness of sand and gravel in the Columbus area
known at the present was found in the new City lell (%aGl9-1-1), where 128 feet
of sand and gravel was penetrated.

North of Columbus the records of well (BaG5-l-1), at the Camp
Atterbury Air Field show that the deposits of sand and gravel are at least
100 feet thick, although the full thickness of the deposits is not known.
Other wells further north report similar thicknesses,

The eastern limit of the sand and gravel reservoir is believed
to be near the east line of sections 17, 20, and 29, T. 9 N., R. 6 E.,
although the exact limit is obscured by the wvalley of Clifty Creek. This
would indicate that the sand and gravel reservoir in the Columbus area is
perhaps as much as 2 miles wide at Columbus,.

It is worthy of note that no clay was reported in the glacial
outwash materials in any of the wells east of Chestnut Street, except

a small lense of sand and clay in City Well L, and the sand and gravel
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deposits act as a unit in which large quantitics of ground water are stored.
The water in the ground-water reservoir moves slowvly southward as underflow
and discharges naturally into the surface streams in places where the ground-
water reservoir is full.
Hydrology

Rainfall, fallinz on the earth's surface, is disposed of in several
ways. Part is held in the soil to be returned to the atmosphere by evaporation
or trenspiration and most of the remainder reaches the stream channels either
directly over the surface of the ground or by percolation through underground
formations., To classify the disposition of the average rainfall, an analysis
of the stream flow characteristics of Driftwood River at IZdinburg was made by
L. ls Furness, Surface ‘Jater Branch, U, S. Geological Survey, Indianapolis.
The Driftwood River was cﬁ;sen because its drainage basin is believed to be
similar in geologic, topographic, and climatic character to valleys of Flat-
rock and Haw Creeks.

Computations by Mr. Furness indicats that the average annual rain-
fall for the drainage basin was 39.82 inches for the period 1942 through 1946.
The average runoff for the same period vas 13.01 inches or 32.7 percent of the
total rainfall, and the water loss, composed of evapo-transpiration losses,
was 26,81 inches or 67.2 percent. The total runoff of 13,01 inches was made
up of direct storm runoff of 7.25 inches and base flow or ground-water runoff
or 5.76 inches. The latter represents the amount of ground water draining
naturally into the stream during dry periods and is about equal to the average
annual recharge to the ground-water reservoir. i large part of this "rejected"

recharge night be salvaged by pumping from wells if water levels in the water-
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bearing formations were lowered to provide additional storage space and to inter-
cept natural discharge into surface streams. The ground-water runoff is equal
to about 1L.5 percent of the average ammual rainfall or about 275,000
gallons per day per square mile. It is believed that the valley of Flatrock
Creek and the lower part of the valley of Haw Creek may be somewhat more
favorable for ground-water recharge than the basin of Driftwood River as a
whole and, therefore, the average annurl recharge may actually be somewhat
higher,

The computation given for ground-water runoff and equivalent re-
charge to the ground-water reservoir is an average yearly figure. It should
be realized that the recharge may vary within wide limits, During the
winter and spring months, conditions for recharge are generally favorable
and the recharge is generally high., During the summer, when losses by
evaporation and transpiration are at a maximum, recharge of water to the
ground-water reservoir is low.

A study of the geologic aspects of the Flatrock Valley suggest
that the width of the permeable sands and gravels beccmes reduced from about
5 miles near Taylorsville to about 2 miles in the vicinity of Columbus, and
the thickness anparently remains about the same. Assuming this to be true,
the quantity of ground water that could flow through the 5-mile width of
valley must be considerably greater than that which could pass through the
2-mile width, assuming that the permeabilities, thiclknesses, and natural
hydraulic gradients remain about the seme, Records of wells in the valley
north of Columbus suggest that the thickness and permeabilities of the materi-
als are about the same, and water levels in wells in Columbus indicate little

steepening in the hydraulic gradients. The water that moves southward as
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underflow must enter the surface streams in the vicinity of Columbus.

In order to check the validity of the above cssumption, several
measurements of stream flow in Flatrock Creek and Haw Creek were made by
L. We Furness and E. R, Buxton of the U. S. Geological Survey, Indianapolis.
The results of these measurements are shown in Table 1,

According to these computations, the drainage area of Flatrock
Creek above point C is 546 square miles and that of Haw Creek above point
F is ;9.5 square miles (pl. 2). The total drainage area of the two basins
above Columbus is, therefore, about 595 square miles,

The discharge in second fee" per square mile was computed for the
several sections of the drainage basins as a basis for comparison. In the
Flatrock basin, the additional discharge picked up by the stream in the
area between St. Paul and point A is slightly lower than the average for the
basin above St. Paul, This may indicate that some water from the creek is
draining underground. In the basin between points B and C the discharge per
square mile is considerably greater than the average for the basin, indicat=-
ing that part of the water that is flowing underground north of point A drains
from the ground into the stream and passes southward as surface-stream flow,
The area between points B and C is in the area vhere the width of the valleys
of Flatrock and Haw Creeks, and the width of the section through which the
underflow must pass is greatly decreased.

The decrease in runoff per square mile between points D and E
in the Haw Creek valley indicated that water is being lost to the ground-
water reservoir. As in the lower part of the Flatrock basin, the runoff per
square mile between points E and F in the Haw Creek basin is also considerably
above the average for the basin, indicatin; drainage from the ground-ivater

reservoir to the stream.
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The discharge measurements were made on October 15, 19,8, after

a period of 3 days during which no precipitation was reported at Columbus,
Franklin, Shelbyville, Rushville or Greenfield. It is believed that any
direct runoff due to precipitation had already passed down the streams and
that the major part of the measured flow was base flow or ground-weter runoff.
Assuming this is true, the total flow of 37.9 second-feet from Flatrock

Creek and Haw Creek represents a ground-water runoff of 17,000 gallons a
minute or about 24.5 million gallons a day. Although this flow is not
necessarily the minimum flow during the year or during the period of

record, it does represent conditions during a relatively dry period.
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Table 1- Summary of discharge measurements made on October 15, 198
by L. W. Furness and Z. R. Buxton, Columbus Area, Ind,

Point of Drainage area Total Discharge Drainage per sq. mi.
Heasurement (sqe. mi.) (cu. ft. per sec.) of drainage area
(c}f.s-/sq. mio)
Flatrock Creek
Flatrock Creek
at St. Paul . 303 1g ¢ 0,049

A. SEBVE: sece 30 - 521 2z 0.042
Te 10 Ny Re 6 B
about /.l miles
north of Columbus

l.Drainaze area between 218 +7 0.032
St. Paul and point A

B. Center, south line sec,
36 T 10 N., R. 5 E about 541 31,2 0.058
2.6 miles north of Columbus

2. Drainage area between
points A and B 20 +9.2 0.460

C. Center, Wbst%sec.12,
Te 9 No, R, 5 E.,about Shé 3609 0.0&
1.1 miles north of Columbus

3. Drainage area between
points B and C 5 +5.7 1.14

Haw Creek

D. NE core. SE} sece 33
T. 10 Ney Re 6 Es about
3.6 miles northeast of
Columbus L~ 2 0.75 0.017

E. SE core. sr'A":.]é'SE%'SQCQ 5,T09
N., R 6 E,, about 1l.6mi.
northeast of Columbus L8,2 0.02 +0,000)

Ly, Drainage area between
points D and E 3.0 =0.73 -0.243

F. Niiiisec. 17, T. 9 N.,
R. 10 Z., 25 Street and
Haw Creek, Columbus l9.s5 1.03 +0.,021

5. Drainage area between
points E and F 1.3 +1.,01 +.777
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Quality of iater

The chemical quality of the ground water in the Columbus area is
shown in a general way by an analysis of water from test well 1, near the
golf course, made by the Indiana State Board of Health in June 1940;
an analysis of water from permanent well 1, made by F. C. Atkinson, Inc.,
in October 1947; and an analysis of water from a well at the Cummins
Engine Co. made by the Pittsburg Laboratories, Inc. in January 19L46. Copies
of these analyses are attached,

The ground water from the deposits of sand and gravel in the
Columbus area is moderately hard and generally contains enough iron to be
objectionable for some uses without treatment. The chemical quality of the
ground water is reported to be better than that of the surface :supply
for most uses. In the new municipal water system, facilities are provided
for iron removal.

Pumping tests

Several attempts were made to run a pumping test using City well 1
at the northeast corner of the proposed well fielde These attempts had been
unsuccessful becauée of inadequate means of disposal of the waste water
and insufficient length of the pumping periods. In August, 1950, a second
well, City well L, was drilled by the Diehl Pump and Supply Co. of Louisville
Ky., on the south line of 23rd street. extended, about 150 feet west of the
west bank of Haw Creek. The well was equipped with an electric deep-well
turbine pump. The water was pumped through a 6-inch discharge line equipped
with a 6é by Li-inch orifice and piezometer tube, and the water was wasted
into Haw Creek., Two observation wells were also drilled to depths of about

LO feet, well T-7 being 65 feet east of the pumped well, and well T-8 being
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130 feet west of thepumped well on the line of 23rd street, extended.

On September 7, 195C,= pumping test was started at 9:30 a.m.
under the supervisioh of J, E, Loer, of He B« Steeg and Associates, and G.
E. Davis, of the U. S. Geological Survey. City well L was pumped at a rate
of 1,000 gallons a minute continuously, vi th one short interruption be-
cause of power trouble, until 10:30 a. m. on September 8, a period of 25
hours, leasurements of water levels vere made in wells T-7, by a water=-
stage recorder, T-8, T-1, and T-2, HMeasurements in the latter three wells
were made by steel tape. After the pumped well was shut off on September 8,
measurements of water levels in all observation wells were continued for a
period of 2l hours.

Pumping-Test Results

The abilities of a formation to store and to transmit water are
determined by the coefficients of storage and transmissibility. The coefficient
of storage, which under water-table conditions is usually referred -to as

specific yield, is defined as the cubic feet of water discharged from each

vertical column of the aquifer with a base 1 foot square as the hydrostatic
head is lowered 1 foot, and is often expressed as & percentage of the total
volume of material drained. The coefficient of transmissibility is defined
as the quantity of water in gallons a day that wvill pass through a vertical
strip of the formation 1 foot wide extending the full saturated thickness

of the formation under a hydraulic gradient of 1 foot per foots. The coef-
ficients are determined in the field by pumping tests. A detailed discussion
of pumping tests and their analyses is beyond the scope of this report and
the interested reader is referred to the published works of Ferris, (2,3)

Meinzer,(l4) Theis,(5) and lienzel, (6).
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The results of the test indicate that the specific yield of the

water-bearing deposits of sand and gravel in the Columbus area is about 12
percent and the coefficient of transmissibility is about 300,000 gallons per
day per foot. If the water table were lowered 1 foot uniformly over an area
of 1 square mile, in material having a specific yield of 12 percent, about
25 million gallons of water would be released from ground-water storage.

In Columbus area it would probably be possible to pump large quantities of
water from ground-water storage during periods vhen the daily pumpage was
greater than the daily recharge. During the winter and spring months, the
depletion in ground-water storage vo uld probably be replenished by increased
natural recharge.

The pumping tests showed no positive evidence of direct recharge
from Haw Creek during the period of the test within a reasonable distance of
the pumped well. This may be due to the fact that pumping did not continue
long enoush to induce recharge at a locality where a free hydraulic connection
exists between the stream and the deposits of sand and gravel or to the prssence
of a relatively l;cal lense of clayey sand, found in test well T-2 and in
City well L, apparently extending along the west side of Haw Creek in this
locality. The fact that the base flow of Haw Creek increases an unusual amount
in the stretch above 25th Street rould suggest that a free hydraulic connec-
tion exists somewhere north of 20th Street.

The drawdown in water level in the pumped well after pumping 1,000
gallons a minute for a period of 25 hours was about 11 feet, and in obser=
vation wells at a distance of 65 feet was 1.78 feet, at a distance of 130

feet was 1.33 feet, and at a distance of about 5.8 feet was 0.22 feet.
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Estimate of safe yield of the Columbus area

The quantity of water that can be pumped perenially from wells
in the Columbus area depends on the areal extent and thiclkmess of the de-
posits of sand and gravel in the valley of the Driftwood River, Flatrock
Creek, Haw Creek, and Clifty Creek, the quantity of natural recharge or re=-
plenishment of the ground water supply from precipitation and stream flow,
the natural gradients under which ground water moves, and the specific
yield and coefficient of transmissibility of the water-bearing beds.

The horizontal movement of water through the deposits of sand and
gravel is slow and generally the rate is in the order of a few tens or
hundreds of feet per year, depending on the permeability or transmissibility
of the water-bearing beds and hydraulic gradient. The direction is generally
southward except near the streams where ground water drains into the streams
by the shortest path.

The quantity of vmter moving southward through the deposits of
sand and gravel in the valley at Columbus can be computed by Darcy's Law:

1. Q=TIW
Where Q= Discharge,hin gallons per day
T= Coefficient of transmissibility, in gallons per day per foot

I= Hydraulic gradient, in feet per foot
W= Width of the cross-section through which water is moving, in feet.

The natural hydraulic gradient is estimated to be about 10 feet per mile,
based on the records in wells T-1, T-2, T-6, and T-7 prior to the start of
pumping. This figure closely approximates the gradients of the surface
streams and of the land surface in the broad valley area north of Columbus.
In order to measure the underflow in a unit width of valley, say 1 mile, W is

assumed to be 5,280 feet.
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Therefore:

2. Q= 300,000 x 10 x 5,280
;,280

Q=3,000,000 gallons per day per mile width
of wvalley.

The underflow through each mile of width of the wvalley is about 3
million gallons a daye. The regional cone of depression, developed by pumping,
will continue to expand until the quantity of water crossing its outer limits
plus recharge occurring within its outer limits equals the quantity of water
being pumped. The regional cone of depression could extend across the full
3-mile width of wvalley in the vicinity of the north end of Columbus and
might intercept as much as 9 million gallons a day of underflow.

Although recharge from the streams may not occur south of 25th Street,
because of a relatively local lense of impermeable material along Haw Creek,
it is believed that recharge from Haw Creek and from Flatrock Creek can occur
either directly or indirectly in the area north of 25th Street. As the cone
of depression develops, it will eventually reach the area where recharge can
be induced from the streams, The amount of induced recharge will be dependent
on the location and operation of wells causing the necessary lowering of water
le vels.

The storage capacity of the gro'nd-water reservoir in the Columbus
area is sufficiently large that ground water can be pumped from storage over
a long period of time during droughts or periods of little or no rechargse.

The lowering of water levels by pumping from storage will provide additional

storage space for recharge during the winter and spring months.
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At the present time, a large quantity of zround water is draining naturally
into the streams because the ground-water reservoir is already full.

The full development of a regional cone of depression will increase
the hydraulic gradients through the 3-mile cross section of the valley
at the north end of Columbus and therefore will greatly increase the available
underflow.

The safe yield of the ground-water reservoir in the Columbus area
is made up of the underflow across the 3-mile section at the north end of
Columbus plus additional recharge that can be induced from the streams north
and perhaps south of 25th Street, plus additional underflow that may be ob-
tained by increasing the hydraulic gradients. The safe yield is believed to
be in excess of 15 million gallons a day and might be considerably more, if
ground-water levels were lowered by pumping properly located wells. The
available recharge appears to be greatly in excess of 15 million gallons a day
in the valley area tributary to the Columbus area.

Summary and Conclusions:

The deposits of sand and gravel in the Columbus aree are large
underground rese;foirs in which large quantities of water are stored. It is
estimated that about 25 million gallons of water are stored in eech square
mile of the outwash deposits for each foot thickness off material. The storege
capacity of the reservoir is sufficient to 2l low pumping water from storage
during periods of extended drought. The specific yield of these deposits is
about 12 percent as determined from pumping tests.

Although the pumping tests showed no evidence of direct recharge
from Haw Creek in the immediate vicinity of the well, the unusual increase
in stream flow in Flatrock River and Ilaw Creek in the area north of Columbus
suggests the existence of a hydraulic connection between the streams and the

ground-water reservoirs,
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The lack of recharge in the immediate vicinity of the well field may be due

primarily to a relatively local lense of clayey sand, found in test well T-2
between depths of 3 and 18 feet and in City Well L between depths of L and 12
feets It was not reported in wells T-1l or T-3 and probably extends as a
narrow strip along Haw Creek at about creek-level. It is believed therefore
that induced recherge can occur when the cone of depression around the pro-
posed well field extends beyond the limits of the clay lense.

The coefficient of transmissibility of the deposits of sand and
gravel was determined to be about 300,000 gallons per day per foot. The
underflow moving southward toward the Columbus area, under the existing
hydraulic gradients is about 3 million gallons a day per mile width of
valley, As pumping in the Columbus area is increcsed, a regional cone of
depression will be developed, vhich will continue to expand until the quantity
of water crossing its outer limits plus recharge occurring within its limits
is equal to the quantity of water being pumped. ‘/hen the cone of depression
has expanded across the full 3-mile width of the valley, it may be impossible
to intercept about 9 million gallons a day under the existing hydraulic
gradients.

It is believed that ground-water conditions in the Columbus area
are favorable for the development of municipal and industrial ground-water
supplies up to 15 million gallons a day. Observation wells, however, should
be established and maintained and measurements of water level should be made
to determine lon; time trends in ground-water lcvels. Such records will pro-
vide the well-ovmers in the Columbus area with a fore-warning of continued

decline in water levcls and possible overdevelopment.
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Appendix A,

Records of wells in the Columbus Area
Bartholomew County, Indiana

V’ell-numbering system

In order to facilitate reference to the individuel well, each
well isassigned a number that indicates its geographic position within
one square mile. The numbers of all wells in Bartholomew County are
mr eceded by the prefix Ba, indicating the county in which they are locatede
Each township or part of a township as established by the Public Lands
Survey is given a lettét starting with A in the northwestern part of the
County and folbwing consecutively across the northern tier of townshipse
The letter takes the place of the tovmship and range designacione

The third part of the well number indicates the section within
the township and the fourth part indicates the well or well field., A
fifth part, when used; indicates the number of the well used by the owner.

Test wells are indicated by the le tter T,



-

~AELL

Well number

Location

Owner
Driller
Date drilled

Altitude above
sea level (feet)

Depth (feet)
Diameter (inches

Water level belo&

land surface(feet)

Date
Yiz21ld and use

Remarks

Log

B aB21-1

SELSE; sec. 21

T,10 N. R. 5 E.,at"

Valley Mills
Valley kills

C. C, Anderson

Earth 0-10
Black shale 10-80
Lime stone 80-82

G-BaD15-1

NEANE; sec. 15,
T, 10 N.; B. 7 B.

Frank Fishel #1

Haw Creek 0il and
Gas Co,
August 1940

1476
8-6 5/8

0il or gas test
Dry hole

Clay 0-16
Limel6-8&,
Shale &,-8&
Lime and stone
86275
Shale 275-830
Trenton 830-1100
Lime 1100-1460
St. Peter sand-
stone 1460-1476

BaF23-1
NE}SE3sec. 23, I.
9 N., R. 5 E., at
Sandy Peoint Cabin
City of Columbus
Layne-Northern Co 4

June 1940

611t
35
6

Test well #2

Soil andsand

0-8
Gravel 8-27
Clay 27-35
Clay

Legmgalogogs - Kooy

BaF24-1-1

NE{NW; sec. 24
14th and Washing-
ton Streets
Reliance Mfg. Co,.

H, H. Fox

622F

1100

Mineral Water

BaF24-1-2

NEZNW; sec. 24
14th and Washing4
ton Streets
Reliance Mfg. CoJ

Bannister

622

96

Not in use

Low in mineral
content, VWell
water preferable
to city water for]
boiler use.

-




Well number

Location

Owner
Driller
Date drilled

Altitude above
sea level (feet)

Depth (feet)

Diameter (inches

Water level beloJ

land surface
(feet) Date

Yield and use

Remarks

Log

B aF24 -5

SE;SW; sec. 24
northwest corner
of 5th and Wash-
ington Streets

W. W, Mooney ard

Sons
H. H., Fox

625

"Well no good"

BaF24-6

SELSW; sec. 24
southwest corner
of 5th and Wash-~
ington Streets
Irwin-Union Bank

H., H. Fox

625t

200+

20gpm

Black slate 0-30
Limestone 30-2004

CQINTY L IO
BaF24-7 BaF2/-8 BaF24-9
SWSEZ sec. 24 NE;SW; sec. 24 | SE4SW; sec. 24
317 Washington 816 Jackson 522 Jackson
Street Street Street
Mode Theat er Butler-Kist Dunlap and Co.
H. H, Fox Elliott Bros s
— 1930 1900
630 625+ 625%
200 122 300-400
10 55/8 4
— 6 —
25 gpm Cooling Domestic

Water probably
from bedrock
abandoned.

Water from
bedrock
"sulphur water"

Water from bed-
rock




Well number

location

Ownér
Driller
Date drilled

Altitude above
sea level (feet)

Depth (feet)
Diameter (inches)
Water level below
land surface (feet
Date

Yield and use

Remarks

Log

BaF24-10

SE3SEY sec. 24

Farmer's Market
association

630 *

100

9,03 m
October 14, 1948

Abandoned
Has not been

used in about
20 years

BaF25-1-1
NWiNW3 sec, 25

300 feet west of
river

Ind St . Hwy. Comm

1947

606.5

12

Test pit

Clay 0-3

Sand 3-6

Probably sand
6-12

QN R_SE

_WELL BFCORDS OF BARTHOLOMEW OOUNTY
’

BaF25-1-2
NWiNW5 sec. 25

150 feet. * W, of
river

—_—

Ind. St. Hwy. Comn

1947

604 .7

10

Test pit

Probably sand 0-6
Probably sady
clay 6-10

BaF25-1-3
NWZNWE sec. 25
West bank of rive

Ind. St, Hwy. Comm
1947

605 .5

12

Test pit

Probably sand 0-1

BaF25-1~4

P NWiNW5 sec. 25

East bank of riven

Ind. St. hwy. Comm

1947

607 .4

12

Test pit

[ Sandy clay 0-5

Unknown 5-6
Sandy blue clay
69

Probably sand “ -

9-12

- —
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Well number

Location

Owner
Driller
Date drilled

Altitude above
sea level (feet)

Depth (feet)
Diameter (inches)
Water level belaw
land surface(feet

Date

Yield and use

Remarks

Log

BaF25-2

NW%NE% sec, 25
429 First Street

Public Service Co.
of Indiama
H. R. Lamb

August 1936

620 *
205
8

50 gpm Cooling

Soil and clay 0-6

Hardpan 6-18

Sand, gravel 18-19

Blue clay 19-41

Sand, gravel 41-50

Shale 50-102

Gray limestone
102-135

Dark brown stone

135205
Water at 44, 160175!

WELL BECCEDS QF BARTHOTOMIN COUNTY

»

I.. 9N

ala 8 Ea

BaF25-3-1

NWENE% sec. 25

542 Third Street

Serv-Ice and Coa]‘
Co.

1915

620 *
50
16
35
1936
150-75gpm Cooling

Well abandoned

BaF25-3-2

NE3NE} sec. 25
542 Third Street

Serv.~-Ice aad Coal]
Co.
H. H., Fox

1945

620t

47
16

e

250 gpm Cooling

BaF25~4

NEZNE; sec. 25
155 yds. east
from south end of
Lafayette Street
City of Columbus
Layne-Northern Co

June 1940

610 *
66
6

6
June 2, 1940

Test well 4

Soil, clay 0-5
Gravel 5-53
Clay and grave]1

53-66
Shale

%

BaF25-5

NE3SW; sec. 25

4mi, south and %
mi, east of river
bridge on U.S. 31

City of Columhus
Layne-Northern Co

June 1940

6117

69
6

8
June 10, 1940

Test well 3

Soil, sand 0-8
G ravel 8-37
Clay 37-60
Coarse sand 60-
Clay 64-69
Shale

64,

— -
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UWELL

Well number

Location

Owner
Driller
Date Drilled

f#ltitude above
sea level (feet)

Depth (feet)
Diameter (inches)

Water level below
land surface(feet])

Date
Yield and Use

Remarks

BaF25-6

NEZNEF sec. 25
100 ft. south of
Franklin Street
Columbus Dog Pounﬁ

Mr, B arrows

1948

615%
4
6

18
1948
Stock

Driven by hand

SWiswi sec. 25

1& ft, east of
main camp road
and 200' south of
T Street.
Camp Atterbury

H, H. Fox

1942(?)

650%
103-90
6

18
1942

200 gpm Camp

supply

20 ft. screen
7094 ft.

AN
A7auQSt

BEO1BIELJﬂi.ﬂhfﬂ&IﬂJlﬂﬂﬁ.Cleﬂﬂé
BaG5-1-1 BaG5-1-2

e QN B KR D 9N B LR

SWiSWs sec. 25
400 ft. north
well BaG5~1-1
Camp Atterbury
H. H. Fox

1942 (?)

650
77
6

9
1948

200 gpm Camp

supp ly

20 ft. screen
57-T1 ft.

BaG7-1-T6

SE3SW5 sec. 7
on Locust Dr.
100Y ' west of
Spruce St.

City of Columbus
Layne-Nortrern Co}.

January 1950
119

12.5
January, 1950
Test

Top soil 0=3
Sandy clay 3-11
Sand, gravel 11—
49

Sand, gravel
clay balls 49-52
Sand-gravel 52-84
Clay 86-98

Sand ,gravel 98-114

Clay strips 114—1éf
Line stone llé—l;

SECLIBIAL 55
T

Pilot point{ seta

Gravel and sard

Gravel 52-98
Limegtone 98+

BaGl17-1-T 3

NE3SW; sec. 17
45' south of 25t
St., 47 feet west
of eas side of
Migway St.

City of Columbus

P

Layne-Northern Co}

December 1949

628.6

o

9 !
January, 1950
Test
8, feet
Top soil. 0=5

5-52

.




MELL RECORDS QF BARTHOIOMFY COUNTY
[~ 2 n ; : ; W
Well number BaGl8-1.-1 BaGl18~-1—2 BaGl8-1-T1 | BaGl8-1-T2 BaGl.8-1-T/
Location NE3SE: sec, 18 NW;SEZ sec. 18 NE3SE; sec. 18 NE;SE; Sec. 18 SE4SE5 sec. 18
Haw Creek Ave. Haw Creek ave, 50°S of 25th St. 50' S. of 25th 220" &, of Haw
and 25th St,. and 25th St. 370" E., of Haw St. 200" W of Creek Ave. and
Creek hve. Park Road 75" S. of 20th St
Owner City of Columbus § City of Columbus City of Columbus 1§ City of Columbus City of Cal umbus
Driller Layne-Northern (C.,.4 Layne-Northern Co.} Layne-Northern Co.

Date Drilled

Altitude above
sea level (feet)

Depth (feet)

Diameter (inches)

Water level below

land surface feet
Date

Yield ad Use

Remarks

October 1947

20
October 1947

Test well 5

Top soil 0-5
Sand,gravel 5-45
Med. gravel 45-50
Med, sand 50-65
Coarse gravel,sand

65-128
Sandy clay 128-132
Linestone

November 1947
63q0te

128
38-18
18
November 1947
1500 gpm Public

.+t Supply
Same as log of

{ BaGl8-1~1

P ONe. Rai6 Bs

December 1949

638.6

125
6

18
December, 1949

Test

Sandy clay 0-5
Sand,gravel 5-46
Clay,gravel 46-47

Coarse gravel 47-~54

Clay strips 52-53

Coarse gravel,sand
53-114

Muddy gravel ,sand
114-125
Limestone 125+

Layne-Northern Co.
December 1949

636,2

121
6

18
December, 1949

Test

Top soil 0-3
Yellow clay 3=8
Gravel,elay .8~18 -
Gravel ,sdrd 18—351
Coarse sénd-35%50
Gravel sand 50-D8
Gravel ,sand,muddy
108-118

Layne-Northern Co,
December 1949
628.9

120
6

12
December, 1949

Test

Top soil 0-2
Sandy clay 2-5
Gravel,sand 5-25
luddy sand, gravel
25=30
Sand, gravel 30-12(
Limest ane—120+

Limestone 1203-121

Sand,gravel 1184121%

-(;a-


https://BaG18-1-.T4
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Well number

Location

Owner
Driller
Date Drilled

Altitude abtove sea
level (feet)

|
iDepth (feet)
Diameter (inches)
Water level be-—
low land surface
(feet)
Date
Yield and Use

! Remarks

BaGl8-1-T5

NE3SE; sec. 18
700 ft, east of
Haw Creek Ave.,
on center of 2lst
st. extended
City of Columhus

Layne-Northern Co,

December 1949

626.6

105

83
December 1949
Test

Top o1l 0-3
Gritty clay 3-9
Muddy sand, gravel

9-25
Rusty sand,gravel

26-30
Sand,gravel 30-97
Muddy sand 97-103
Sandy clay 103-104
Limestone 104-105

BaG18-3

SE;SW; sec, 18
Orinoco Plant

Noblitt—Sparks Co.
H. H, Fax

1941-1942

6357
71 m
6

25.43
Oct. 14, 1948

Abando ned

WME?WW

BaGl8~,

NE3SW3
1804 2nd st.

V. E. Sprouse

1925

52 m

17 .40

Oct. 14, 1948

Abandoned

BaGl8-5
SE3SE; sec, 18

17th and Meridi ar
St.

Bartholomew:Co.
Hospital

6357

25

Not in use

BaGl8-6

NEZSE; sec. 18
25th and Brookside

City of Columbus

Abandoned
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Well number

Iocation

Owner

Driller

Date Drilled

Altitude above
sea level (feet)

Depth (feet)
Diameter

Water level below
land surface(feet

Date
Yield aad Use

Remarks

|

BaG19-1

SENE sec. 19
13th and Brookside

City of Columhus

Layne-Northern Co,
June, 1940

625t
86
6

17
June, 1940
Test well 1

Soil, dirt 0-15
Fine gravel 15-50
Med, gravel 50-67
Fine gravel 67-77
Med, gravel 77-8&,
Hard clay 84-86

e

BaG19-1-4

NWiSW% sec. 19

On south line of
23rd st. extended+
150 west of Haw
Creek

{ City of Columbus

Diehl Pump and
Supply Co.

August 1950

635
98
12

17
September ,1950
Supply well

Top soil 0-4

Sand and clay 4-12

Sand and gravel
12-43

Sand 43-51

Gravel and sand

51-98
Rock 98+

AL LT

BaGl9-1-T7

NWSW% sec. 19

On south line of
23rd st. extended,
280! west of Haw
Creek

City of Columbus

Diehl Pump and
Supply Co.

September, 1940

e32.2

36
6

1.7
Septenber, 1950

Test

BaGl9-1-T8
NW3SW; sec. 19
Cn south line of
23rd St. extended
280" west of Haw
Creek
City of Columbus

Diehl Pump and
Supply Co.

Sept.ember, 1950

633
43
6-1%

12.1
September, 1950

Test

- GE—




well number

Iocation

Owner
Driller
Date Drilled

Altitude above
sea level (feet)

Depth (feet)

Diameter (inches)

‘iater level below
land surface(feet
Date

Yield and use

i —— i ——

Remarks

Log

—WELL - RECORDS- QU BARTHOLQUEN COINTY
I

BaGl9-2~1

NWANE; sec. 19
Central Ave, Plant
17th and Central

Noblitt-Sparks Co,

H, H. Fox

1940-1945

631t
108

10

500 gpm Ind,

!

BaGl9-2-2

NWAINEZ sec. 19
17th St, Plant
17th and Central
Noblitt—Sparks Co 4
H. H. Fox

1941-1942

| 6304

BaGl9-—-3

 SESNW5 sec. 19

13th St. Plant
1531 13th St.

Nobli tt—Sprks Co.
H. H, Fox

1943

632+

-

T OL,__P AL
|

BaGl9-3-1
SWZNW; sec. 19
13th and Mich-—
igan Streets

Morgan Packing Co 4
H. H. Fox

1936

6321
80

10-6

930~1000 gpm,Ind |
and cooling

Used only about 6
weeks per year

Gravel

{ BaG19~3-2

| SWANEL sec. 19

{ 13th and Michigan

Streets
Morgan Packing Co.

H, H, Fox

6322
60109
6-10

500~1000 gpm, Ind.
and cooling

Used only about 6
week s per year

Gravel

e ism




Well number

Location

Owner
Driller
Date Drilled

Altitude above
sea level (feet)

Depth (feet)
Diameter(inches)
Water level be-
low land surface
(feet) Date

Yield and wse

i Remarks

Log

v e e o Bl <RECORDS..
| i

BaGl9 -4-1

SEINW: sec, 19
13th and Cottage
Avenue

Golden Foundry

Gravel 0-100

- 4 — e S . — S ——— . 8 —— -

BaGl9-4-2
SEZNW; sec. 19
13th and Cottage
Avenue
Golden Fourdry

H. H., Fox

6321
100-90

8

Ind,

Gravel 0-100

— -

BaGl9-5
SWENWS sec. 19

1428 10th Street

Lewellen Mfg. Co,

632%

20

5 gpm (?) Ind.

Driven -well

- ——— ——— A — ——— b A —— * % -

I.9XN_R. .6 E,

BaGl19-6

NWiSW; sec. 19
1225 7th Street

Reeves Pulley Co.

25 gpm, Ind.

Driven well

BaG19-7

SW3SW% sec. 19
i 1138 5th Street

Cummins Engine Co
H. H, Fax

1946

630*
85
6

$
hpril 1946
325 gpm, Ind.

Total hardness 343
ppm Iron and alum-
inum.
oxides 5.5 ppm
Si02 11.5 ppm.
Cinderfill 0-3
Yellow gravel 3-44
Fine gray sand
4450
Coarse gravel 50—
65
Med., gravel 65-85
Shale

—of-




Well number

Location

Owner
Driller
Date Drilled

AKltitude above

sea level (feet)

Depth (feet)

BaG19-8-1

|

' ”

} NEANWS sec. 19
1 1603 Cottage Ave.
i

| Hamilton Mfg. Co.
{

\ Charles Critzer

1946

635X
90

'
i
1
'
'
‘
!
;
{
I

Diameter (inches) | 6

' Water level below‘
land surface (feeq)

Date
Yield and use

Remarks

Log

400 gpm, Ind,

|
i
j
|
!

v ie e e M i aem e

!
! BaGl9-8-2

NEINWE sec. 19
1603 Cottage hve,

! Hamilton Mfg. Co.

635t
30

1%

Ind.

There are 3 driven

wells equipped
with small pumps

e e ——— —— - —— A—— — - —

- —————— ——

; )
. MELL RECORDS OF BiRTHOLOMEW COUNTY o e e o

BaG30-1-1

NW5NW5 sec. 30
East Columbus
660 Belmont

Stadler Packing Co.] Stadler Packing Co

H., H. fox

620+

50

___Ind,

- s man o

i BaG30-1-2
NWiNW5 sec. 30
660 Belmont

H., H. Fox

¥ 1940

620

b 56
8

| 350-375 gpm, Ind.

iWater high in iron,
Total hardness
240 ppm,

4
R L e b T e ) © mas e

NS N Rb. B B

BaG30-1-3

NWZNW5 sec. 30
660 Belmont

., Stadler Packing ©
H. H., Fox

1946

i -
' 500 gpm, Ind.

Sand and gravel
0-95

Stone and sulphur

water at 95 ft.

',- N




. _WELL. RECORDS. OF BuRTHOLOMEW. COUNTY. .. . .. _ oo .. .. . . TeQMNayBu 6B ... ... .
Well number | BaG30-1-% * BaG30-2-1 . BaG30-2-2 . BaK13-1 © BaK15-1 '

l : .
Locatien MJ4NW4 sec. 30 | NWiNWg sec. 30 ! NWENWS sec. 30 SWiSW5 sec. 13 {SE4SE; sec. 15,

‘ | 660 Belmont ' 1136 2nd Street . 1136 2nd Street ! T, 8 N., R. 6 E., T. 8., R. 6 E., '
{ t , Elizabethtown ‘near Elizabethtown
i i
Owner i Stadler Packing Co,l Farmer's Market Farmer's Market ' Town of E’leabeth- H. H. Trent
¢ i Assoc, ' Assoc, i town i
Driller ~H. H, Fox 1+ H. H, Fox i Charles Bay ! Harry Anderson , Harry Anderson
i é { = : |
Date Drilled . 1946 t 1947 | 1933 . 1898 . 1905 !
- e :
Altitude above ! i ' ! !
sea level (feet) | 620% P62t 6227 646 . '
; i | : ;
Depth (feet) ' 40 i 100 | 100 . 105 - 65
, : ' i
Diameter (inches)‘ 6 ' 12 % 6 '; 5 5/8 to 4 1/4 t 55/8
, ! : )
,  Water level below : ‘ | '
landsurface(feet) ;____ . 15 L dd I 40 —
Date | . 1947 ; iee ,
Yield and use ' Ind. : 300 gpm,, Ind. g _ Ind, i Public supply .50« gpm, Domestic
) ‘ A H
! \ i ! 1
Remarks S ¢t High in iron Low in iron, high 'Probably high in
) ¢ ' in sulphur ' iron -
: ! ; ! ‘Clay and sand 0-25
i : ' i 'Quicksand 25-30
Log | i ' ! 'Hardpan 30-38 '
p — | — ] —_— »Clay 0~60 i Blue clay 38-45
f. i ' :Gravel 60-65 ' Black shale 45-60
| { ‘Limestone . White limestone
! i : , 6062
: ! t : ,Dark lime stone 62-]
| : i : 65

/ 'Water at 65

: | |

-Wg -

S
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TNDIATA
STATE BOARD OF IIZALTE
BUR:ZAU OF SANITALY ZHGINTERIIG

201 State House Annex
Indienapolis, Indiana June 17, 1940

DIPORT OF TIE SAUITAY SXal TATICH OF VIATZR

C. 2, lierrick

c/o Layne-Northern Company
372 Brill Street
Indianapolis, Indiana

Description of sample
Lab. No. C L8
1 Test Well-Golf Course, Columbus, Indiana g
Date Collected 6-8-1,0

PEYSICAL AUD CHZ..ICAL DATA

Color 15
Sediment Slight
Turbidity 15,
Mitrite .001
Hitrate 0.0
Iron 1.6
Chloride 1
Alkalinity 260
Total Hardness 291

PH o

All results in parts per million, except pH.



Analysis of water from é-inch well, 85 feet deep, at Cummins
Engine Co. plant, 1138 5th Street, Columbus, Indiana made by
Pittsburg Testing Laboratories, Inc., January 21, 19L6.

Total Hardness as CaCOj3 343 ppm.
Carbonate ion nil
Bicarbonate ion 316 ppm.
Silica 12 ppm.
Aluminum and Iron Oxides 5.5 ppme
Calcium as CaCOj 207 ppme

Magnesium as CaC03 115 ppm.
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FREDERICK C. ATKINSON, INC.

Chemical Engineers and Technologists

213 East South Street

IDIANAPOLIS Refer: Water from Test
October 25th Well Noe 5,
1947 Columbus, Ind.

Depth 128 feet.
Octcber 2nd, 1947

Layne=Northern Company
227 VWest Edwards
Indianapolis L)y, Indiana

Gentlemen:

Your sample of WELL WATER identified as above shown has
been analyzed and we report our findings, as follows:

pH Value 76

Dissolved Carbon Dioxide 5 Parts per million
Dissolved Oxygen 1.8 &
Iron 0.7 "
Alkalinity as Calcium Carbonate (MO) 25 ft
Silica 14.8 "
Alumina 19.2 u
Calcium Oxide 95.0 "
Magnesium Oxide L45.8 %
Alkalis, as Sodium Oxide 6.7 i
Chlorides, as Cl TeT L
Sulphates, as SO 22,8 N
Carbonates, as CUp 10L4.3 L

Hypothetical Combinations, in grains per gallon:

Silica 0.863 gr/gal
Oxide of Iron and Alumina 1,178 *
Calcium Bicarbonate 15,70 v
Equivalent to CaCO 9,698 "
Magnesium Bicarbonate 6.360 i
Equivalent to MgCO. 3.674 "
Magnesium Sulphate 2.,08 "
Sodium Chloride 0.7k "
Total Solids 18.562 *
Total Hardness, as CaCOj 16,073 "

Very truly yours,

FREDZRICK C. ATKINSON, INC.
FCA/12
Lo 7711
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